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Introduction

SECTION 1
INTRODUCTION

1.1 National Environmental Policy Act

The National Environmental Policy Act (NEPA; 42 US Code [USC] § 4321 et seq.), the Council on
Environmental Quality’s (CEQ’s) NEPA regulations (40 Code of Federal Regulations [CFR], Parts 1500
to 1508), and the US Department of Energy’s (DOE’s) NEPA implementing procedures (10 CFR Part 1021)
require that DOE consider the potential environmental impacts of a proposed action before making a
decision. This requirement applies to DOE’s decisions about whether to provide awards of financial
assistance.

In compliance with these regulations, this Draft Environmental Assessment (EA):

e Examines the potential environmental impacts of the Proposed Action and the No-Action
Alternative;

¢ Identifies unavoidable adverse environmental impacts of the Proposed Action;

o Describes the relationship between local short-term uses of the human environment and the
maintenance and enhancement of long-term productivity; and

o Characterizes any irreversible and irretrievable commitments of resources that would be involved
should DOE decide to implement its Proposed Action.

DOE must meet these requirements before making a final decision to proceed with any proposed federal
action that could cause adverse impacts to human health or the environment. This Draft EA provides DOE
and other decision makers the information needed to make an informed decision about the Proposed Action.
The Draft EA evaluates the potential individual and cumulative impacts of the Proposed Action. For
purposes of comparison, this Draft EA also evaluates the impacts that could occur if DOE did not provide
funding (the No-Action Alternative), under which DOE assumes the project would not proceed.

1.2 Background

On February 7, 2011, DOE released the National Offshore Wind Strategy, in partnership with the
Department of the Interior (DOI). The Strategy includes and addresses two critical objectives in pursuit of
overcoming barriers to commercial offshore wind development in the US:

¢ Reducing the cost of energy through technology development to ensure competitiveness with other
electrical generation sources; and
¢ Reducing deployment timelines and uncertainties limiting US offshore wind project development.

Subsequently in March 2012, DOE issued Funding Opportunity Announcement (FOA) Number: DE-FOA.-
0000410 US Offshore Wind: Advanced Technology Demonstration Projects (henceforth referred to as the
FOA) to provide support for regionally-diverse Advanced Technology Demonstration Projects through
collaborative partnerships. The primary goals of the Advanced Technology Demonstration Projects are to:
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o Install innovative offshore wind systems in US waters in the most rapid and responsible manner
possible; and

e Expedite the development and deployment of innovative offshore wind energy systems with a
credible potential for lowering the levelized cost of energy (LCOE).

By providing funding, technical assistance, and government coordination to accelerate deployment of these
demonstration projects, DOE can help eliminate uncertainties, mitigate risks, and support the private sector
in creating a robust US Offshore Wind Energy Industry. DOE is using projects selected under this FOA to
assess progress towards these national-scale goals. Initially seven applicants were selected by DOE for
negotiation of award under the FOA. The awards were divided up into five distinct budget periods. Upon
completion of budget period 1, DOE conducted a down-select decision, whereby only three of the seven
applicants will be eligible for funding for budget period 2-5. Fishermen’s Atlantic City Windfarm, LLC
(FACW) was one of three projects selected by DOE.

DOE is proposing to provide funding to FACW, an offshore wind-energy development company, to support
the development of an offshore wind renewable energy facility within New Jersey State Waters located
approximately 2.8 miles off the New Jersey coast from Atlantic City. This Proposed Project would consist
of up to six wind turbine generators that would generate up to approximately 25 Megawatts (MW) of
electricity and the necessary electrical transmission facilities (i.e., undersea and underground cable) to
connect the wind farm to an existing electrical substation, located in Atlantic City, for interconnection to
the regional power grid (Proposed Project) (see Appendix A and Figure 1). Electrical power generated
from the Proposed Project would be sold to the market through the state’s energy regulating agency, the
Board of Public Utilities (BPU), or directly to a large independent power consumer.

FACW started the various state and federal permitting processes for their offshore wind farm in 2009
(summarized in Section 2.5). Public input was received during one community event and twice during state
and federal permitting processes. State and federal agency consultation has been completed as part of
permitting. To date, all required state and federal permits have been obtained for the offshore wind farm.
The US Army Corps of Engineers (USACE) prepared an EA per USACE regulations (33 CFR Part 325
Appendix B), and as required by NEPA as part of their Department of Army (DA)permitting process.
During the permit review, the USACE received concurrence under Section 7 of the Endangered Species
Act from the US Fish and Wildlife Service (USFWS) and National Marine Fisheries Service (NMFS).
Concurrence was also obtained from NMFS regarding the impact of the project on Essential Fish Habitat
(EFH) under the Magnuson Stevens Fisheries Conservation Act. The USACEs also coordinated with the
US Coast Guard (USCG) regarding issues related to navigation, with the US Environmental Protection
Agency (USEPA) regarding air quality, and Federal Aviation Administration (FAA) regarding aviation
safety.. This was undertaken as part of the USACE public interest review that is carried out in the DA
permit review process. The USACE is a cooperating agency in the development of this EA due to the
applicant’s need to modify the existing DA permit. Project has been modified since issuance of the DA
permit, and DOE is reviewing entire scope of the modified project; USACE is only reviewing those portions
of original project that have been modified.
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Figure 1. Project turbine locations and cable routing near Atlantic City, New Jersey
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Introduction

DOE has prepared this Draft EA to evaluate the potential environmental impacts of providing
funding to FACW for the design, construction, operation, maintenance and eventual
decommissioning of the proposed offshore wind farm (the Proposed Action). This Draft EA also
evaluates the impacts that could occur, if DOE did not provide funding (No-Action Alternative),
under which DOE assumes the project would not proceed.

1.3  Purpose and Need

Through the US Offshore Wind: Advanced Technology Demonstration Projects FOA, DOE is providing
support for regionally-diverse Advanced Technology Demonstration Projects through collaborative
partnerships to support DOE’s and DOI’s National Offshore Wind Strategy. The purpose of the Advanced
Technology Demonstration Projects is to verify innovative designs and technology developments and
validate full performance and cost under real operating and market conditions. The proposed action would
fulfill DOE’s goals of installing innovative offshore wind systems in US waters in the most rapid and
responsible manner possible and expedite the development and deployment of innovative offshore wind
energy systems with a credible potential for lowering the LCOE.

Offshore wind energy can help the nation reduce its greenhouse gas emissions, diversify its energy supply,
provide cost-competitive electricity to key coastal regions, and stimulate economic revitalization of key
sectors of the economy. However, if the nation is to realize these benefits, key challenges to the
development and deployment of offshore wind technology must be overcome, including the relatively high
current cost of energy, technical challenges surrounding installation and grid interconnection, and the
untested permitting or approval processes. Accordingly, there is a need to reduce the cost of energy through
technology development to ensure competitiveness with other electrical generation sources; and to reduce
deployment timelines and uncertainties limiting US offshore wind project development.

1.4 Public and Agency Involvement

NEPA requirements help ensure that environmental information is made available to the public during the
decision-making process and prior to actions being taken. The premise of NEPA is that the quality of
decisions will be enhanced if proponents provide information to the public and involve the public in the
planning process.

Public input and agency consultation completed as part of the design and permitting process for FAWC
offshore wind farm is described in Section 2.5 of this Draft EA. On June 14, 2012, the US Army Corps of
Engineers (USACE) issued a Department of the Army Individual Permit for the Proposed Project. In
December 2014, FACW submitted a permit modification package to USACE. Since modification of the
USACE permit requires additional NEPA review and re-initiation of federal consultations, DOE invited the
USACE to become a cooperating agency in the development of the DOE EA. In addition, to streamline
processes and prevent duplication of efforts both agencies agreed to jointly re-initiate consultations for the
Proposed Project. A copy of agency correspondence is attached in Appendix C. In addition, this Draft EA
will be made available for a 30 day public comment period, prior to issuance of a Final EA. Any public
comments received will be considered during the preparation of the Final EA.
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SECTION 2
PROPOSED ACTION AND ALTERNATIVES

The following section describes the Proposed Action, the Proposed Project, as well as alternatives to the
action.

2.1 Proposed Action

Under the Proposed Action, DOE would authorize FACW to expend federal funding to design, construct,
operate, maintain, and eventually decommission the wind farm as described in the following section. The
USACE is processing a modification to the previously issued Department of the Army permit.

DOE has authorized FACW to use a percentage of the federal funding for preliminary activities, which
include preparing this Draft EA, information gathering, site analysis, design simulations, permitting and
environmental surveys. Such activities are associated with the Proposed Action and do not significantly
impact the environment nor represent an irreversible or irretrievable commitment by DOE in advance of its
conclusion of the potential environmental impacts from the Proposed Action.

2.2 FACW Proposed Project
2.2.1 Description of the Proposed Project

The Proposed Project consists of the construction, operation, maintenance, and eventual decommissioning
of nominal 25 MW offshore wind renewable energy facility, consisting of up to six turbines, a 33-kiloVolt
(kV) alternating current (AC) submarine cable interconnecting the turbines (inter-array cable), a 33-kV AC
submarine transmission cable (export cable), and a 33-kV AC underground cable (onshore interconnection
cable) that would connect the Proposed Project with existing onshore infrastructure located in Atlantic City,
New Jersey. Interconnection with the existing onshore infrastructure would require onshore switchboxes
and minor electrical components.

The offshore components of the Proposed Project, including the turbines and the inter-array cable, would
be located in state waters approximately 2.8 nautical miles from Atlantic City, New Jersey. The export
cable would traverse state waters to shore. The onshore components, including the onshore interconnection
cable, fiber optic cable, and interconnection facilities would be located in Atlantic City, New Jersey.
Construction would be supported by a construction staging area(s) and a construction port. Onshore support
facilities would be located at existing waterfront industrial or commercial sites in the cities of Camden and
Atlantic City, New Jersey.

Each turbine would have a name plate capacity of no more than 5 MW and a blade rotor diameter of no
more than 427 feet. The turbine array would be oriented in one row parallel to the coastline running
northeast to southwest. Spacing between the turbines would be approximately 3,543 feet. Each of the wind
turbines would be supported by a jacket-type foundation, consisting of steel pipe piles for anchoring into
the seabed, and a steel center caisson onto which the transition piece and turbine tower would be installed.
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The inter-array transmission cable from each turbine would be linked to the export cable that would make
landfall at a point in Atlantic City (Figure 5), and then continue underground to the existing Huron
Substation, located along Absecon Avenue.

The total ocean area considered as the project area is approximately 170 acres (calculated as the perimeter
around the group of six turbines, approximately 200 feet in each direction) plus a 5 foot width along the
length of the export cable route from the turbines to the shore); however the actual portion of the area that
would be physically disturbed by the placement of the turbines and cables is approximately 2 acres. The
cable and turbines would be located in water depths of 26 to 40 feet below mean lower low water (MLLW).!

2.2.2 Selection of the Project Area

The proposed turbine locations were selected to maximize wind energy potential while minimizing visual
impacts by orienting the turbines parallel to the shore to create a uniform appearance, and by locating them
as far offshore as possible given the criteria identified below, while still remaining within state waters. The
criteria utilized to identify possible project locations were:

e Wind resource characteristics, with a greater energy yield potential associated with stronger
average wind speed
e Bathymetric considerations or ocean bottom depth and features, including the following tradeoffs:

— Minimizing the range of water depth across the site to allow a standardized foundation design
to be used since design construction and capital costs increase as water depths increase

— Minimizing water depth to decrease wave load stresses on foundations and turbines which
increase as water depth decreases

e The availability of an electrical grid interconnection close to the shore with a capacity to accept 25
MW

e Environmental and physical constraints including artificial reefs, existing subsea cables, restricted
airspace proximate to airports, marine traffic routes and proximity to sensitive ecological habitats,
including a focus on avian species and their movements around and through the project area

Wind resources in the project area have been studied through weather monitoring buoys and remote sensing
(Light Detection and Ranging [LIDAR] technologies), as well as through a study on coastal New Jersey
wind resources (AWS Truewind, LLC 2008). Data collection efforts began in 2010 with the installation of
a traditional meteorological buoy, which was later replaced with a floating LIDAR system. A wind data
collection system has remained onsite nearly continuously since the first deployment. Data collected have
been used to support wind energy analysis and structural design efforts. The estimated frequency and energy
distribution by direction plot (wind rose) produced by AWS indicates a circular distribution of the wind.
Research also determined that the mean wind speeds ranged from approximately 7.00 to 8.25 meters per

I MLLW is the average height of the lowest tide recorded at a tide station each day during the recording period.
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second (m/s) from within Absecon Inlet out to 3.0 nautical miles offshore, making the area ideal for the
placement of wind energy turbines.

The site selection process for the Proposed Project resulted in the identification of a site that would have a
minimum alteration of natural tidal circulation and bottom topography, and would have the minimum
alteration of natural contours or wetlands.

2.2.3 Wind Turbine and Foundation Design

Engineering design of the structures requires that all components are able to withstand environmental
conditions experienced during a 100-year return interval storm event. Based on historical studies of site
conditions and a MetOcean Solutions Ltd report developed specifically for this project area, the 100 year
storm conditions present maximum wind speeds of 112 miles per hour (mph) and maximum wave heights
of 37 feet.

The offshore turbine assemblies would each be composed of three primary elements, a foundation, tower,
and three blade turbine as shown in Figure 2. Appendix A contains an additional depiction of the turbine
design. Dimensions and key elevations of the turbine structures are provided below in Table 2-1. Each
tower would be approximately 16.5 feet in diameter at the base and taper to a diameter of 12.5 feet at the
top.

Table 2-1. Dimensions and Key Elevations of the Wind Turbine Structures
Key Elevations Feet

Piling penetration into seabed 150

Top of foundation 50

Lower blade height 84

Turbine hub height 297

Upper blade height 511

Elevations reference mean low or lower water (MLLW).
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Figure 2. Offshore wind turbine detail for the Proposed Project.
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The turbine foundation (Figure 3) would be a jacket-type design, consisting of steel pipe piles for anchoring
into the seabed, and a steel center caisson onto which the tower would be installed. The pilings would
extend approximately 150 feet into the seabed with the top of the foundation extending approximately 50
feet above MLLW. Table 2-1 provides more details on the design measurements.

The wind turbines would be comprised of the generator and hub which are enclosed within the turbine
nacelle, and the turbine blades. The nacelle houses the major mechanical components of each turbine.

2.2.4 Installation of Turbines and Foundations

FACW has thoroughly investigated vessel and port availability, and is currently in negotiations with
multiple third parties to provide equipment and expertise in the installation of the turbine foundations and
turbines. FACW has identified suitable existing US Jones Act-compliant vessels capable of installing the
turbines in the 40 foot water depths at the project site. Specialty contractors would be required for delivery
and installation of foundations, turbines and the subsea electrical cabling. Installing the array of turbines
will require the ability to lift, place, and connect foundations, pilings nacelles, blades and heavy electrical
equipment. These components can weigh well in excess of 200 tons each, and can only be lifted with
specialized jack up barges or vessel-mounted cranes offering a stable, safe work platform.
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Figure 3. Foundation design for the Proposed Project

FACW currently has a Memorandum of Understanding with the South Jersey Port Corporation for materials
staging and preparation. The turbines and associated major components are envisioned to be delivered to
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the Beckett Street Marine Terminal in Camden, New Jersey. Up to 6 months before the scheduled
installation, the turbines would be transported from the manufacturer to the Beckett Street Marine Terminal
via barge, rail, and/or truck depending upon their origin. Existing waterfront bulkheads, cranes and laydown
areas at Beckett Street would be used to support the staging for this project. At the facility, final turbine
assembly including generator mounting and electrical hookups would be performed to minimize work
performed offshore. At that point, the turbine manufacturer would lead the final assembly and configuration
for the wind turbine generator components to be delivered by vessel to the offshore array field.

The steel turbine towers would be manufactured domestically and transported to the staging area at Beckett
Street Marine Terminal via barge, rail, and/or truck. Each tower is approximately 250 feet in length
(comprised of bolted segments) and is secured to the foundation by bolting to a transition piece (or flange)
at the top of the foundation.

The foundations would be fabricated at a Gulf of Mexico facility and then transported by barge to the
staging area at Beckett Street Marine Terminal. Once assembly is completed, the foundations would be
loaded onto ABS class ocean deck barges that would carry three jackets per barge. It is anticipated that the
two barges would be transported by two tugs directly to the project site.

The offshore construction activities of the Proposed Project would occur over approximately 7-10 months.
To secure the foundation in place, steel pipe pilings 7 feet in diameter would be inserted down through the
piling sleeves, then driven to a depth of approximately 140 feet below the seabed using impact hammer
methods. Each foundation would also be fitted with a ladder extending from the water surface up to a
working deck to allow personnel access from vessels. Electrical power generated by the turbine would be
cabled down through the structure to emerge from a J-Tube below the seabed.

Cables would be manufactured in Seymour, Connecticut and transported by rail to a staging pier in Port
Elizabeth, New Jersey. The cable reels would be placed on a special cable laying barge and transported to
the project site for installation. See below for details on cable installation.

A floating crane barge or specialized jack-up barge or barge equipped with a high capacity crane pile
handling frame and pile driving equipment would perform structure installations (Figure 4). The
installation vessel would position itself near to each of the turbine installations. The vessel would then jack
itself up out of the water to provide a stable platform in which to carry out the installation activities.
Offshore experience to date has shown that it normally takes approximately 24 hours in fair weather
conditions to position and anchor the installation vessel. Once the installation vessel is in the turbine array
field, it would be moved as minimally as possible, but would, out of necessity, move from one turbine
location to the next.
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Figure 4. Typical heavy jackup vessel used for offshore wind turbine installations

The Proposed Project would be constructed using the following approach which has been successfully
employed in Europe:

e All foundations are installed first;

e The submarine cable is installed next and energized to provide electricity from the grid to assist in
turbine installation;

e Turbine towers are installed on the foundations;

e The turbines are installed on each tower; and

e Lastly the turbines are commissioned and made operational.

The complete wind turbine structure requires a series of main lifts for full assembly. The foundation center
caisson (i.e., a watertight retaining structure) would be driven to the required depth using impact methods.
The guide structure would then be lifted onto the caisson and secured. Each of the three pilings would then
be lifted into the sleeves on the guide structure and hammered to the required depth below the seabed. The
turbine tower would then be lifted and secured onto the foundation. Lastly the turbine components including
the nacelle and turbine blades would be lifted to the tower top and installed.

Turbine system installations are anticipated to require four to seven fair weather days to complete. In order
to minimize the complexity and duration of offshore operations, components of the turbines would be pre-
assembled to the extent possible prior to transportation offshore (refer to discussion above).

2.2.5 Cable Route and Installation

Power output from the turbines would be transmitted via a 33 kV AC submarine cable (export cable) to
access the shore. The inter-array transmission cable from each turbine structure would be linked to the
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export cable that would make landfall at a point in Atlantic City, at the base (southeast terminus) of
Tennessee Avenue in Atlantic City. The cable would then continue northwest for 1.2 miles underground to
the existing Huron Substation, located along Absecon Avenue (Figure 5). The path of this underground
cable is roughly coincident with the line created by Tennessee Avenue. The submarine transmission cable
route was selected after evaluations of alternative routes and landfall locations which included bringing the
cable to shore through the Absecon Inlet. The route ultimately selected proved to present the least
environmental impacts identified during the permitting process and was most acceptable to the USCG.

Offshore, the submarine export and inter-array cables would be arranged in a single string array. An
additional fiber-optic cable bundle, would also be included within the export cable for telecommunication
purposes. The overall diameter of the telecommunication cable would be approximately 5 inches. At each
turbine location, the power and telecommunication cables would extend down from the turbine within the
tower structure, and then emerge through a J-tube just above the seabed where it would be connected to the
adjacent turbine.

Jet plowing technology would be used to bury the export and inter-array cables to a target depth of 6 feet
below the seabed. The export cable would originate at Turbine #3. During this process the installation vessel
slowly travels along the planned cable route while towing a weighted sled fitted with a trenching device
(plow) and a nozzle which jets water into the bottom to create a narrow trench. The cable is simultaneously
fed out from the vessel and laid into the trench. Blades at the back of the sled scrape bottom material over
the trench to backfill. The cable would be buried in this manner to approximately 1,800 feet from the
shoreline.
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Figure 5. Upland cable route for the Proposed Project.
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Beginning at a distance approximately 1,800 feet from the shoreline, the cable would be routed through a
lined conduit installed using Horizontal Directional Drilling (HDD) methods.? The installation of this HDD
conduit would be performed from the landside. At the base of Tennessee Avenue (approximately 500 feet
inland of the high water line), a concrete vault approximately 8 feet by 8 feet by 7 feet would be installed
below roadway grade using typical upland excavation equipment. HDD equipment would then drill a 6-
inch diameter cable-way 25 feet below the street level, underneath the boardwalk and beach, and emerge at
the jet plow end point 1,800 feet from shore. While drilling, the cable-way would be lined with polyvinyl
chloride (PVC) conduit to prevent collapse and to protect the cable after it has been installed. Soil material
removed from the bored hole (approximately 13 cubic yards) would be removed from the site. All
construction-related soil and debris would be appropriately disposed of depending upon the characteristics
of the material, in accordance with relevant New Jersey Department of Environmental Protection (NJDEP)
regulations. Once HDD is completed, the cable would be pulled from the offshore vessel through the
conduit to emerge at the shore end vault, where the offshore cable would be connected.

A similar cable to that used offshore, but designed specifically for land applications would be used for the
remaining 1.2 mile run below the Tennessee Avenue street level to the Huron substation. Again HDD
methods would be used to route the cable 25 feet below street level. This burial depth was selected after a
review of existing below grade infrastructure along this route. At 25 feet, the cable would be below all
existing infrastructure. Soil material removed from the bored hole (approximately 46 cubic yards) would
be removed from the site and properly disposed as described above. At the Huron substation facility, a
breaker system, and other minor electrical components specific to the Proposed Project would need to be
installed for connection of the export cable and to the power grid.

2.2.6 Operations and Maintenance

Upon completion of the construction activities, FAWC would conduct several weeks of commissioning
activities that would entail the testing of the turbines as well as the offshore and onshore transmission
systems. The project would begin operations approximately in October 2017 and continue until the end of
the 25-year expected operational life of the facility.

Operation of the turbines would require continuous remote (i.e., shore-based) monitoring and control,
scheduled onsite maintenance, and unscheduled responses to faults or damage. Additionally, the
management of the maintenance program and reporting requirements would be addressed by the operations
team. This work includes, but is not limited to:

o Remote monitoring and supervision of the wind turbines and associated equipment 24 hours a day,
7 days a week using the wind power supervisory control and data acquisition system;
o Initiation of any required corrective action;

2 HDD is a steerable trenchless method of installing underground pipes, conduits and cables in a shallow arc along a
prescribed bore path by using a surface-lauched drilling rig, with minimal impact on the surrounding area
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o Operation of the Turbine Condition Monitoring (TCM) system;

e Performing diagnostic assessment of data from the TCM;

e Managing the inventory of spare parts, including performing any maintenance of these spare parts;
e Scheduling and logistics planning of maintenance activities; and

e Performing daily communication with the facility operator.

Each turbine would undergo scheduled maintenance and inspection as well as a full annual maintenance
program as prescribed by the turbine manufacturer. This work would be performed by personnel qualified
by the manufacturer. Additionally, inspections of the underwater structures and seabed would be performed
at a minimum of once per year.

As access to the turbines can only be achieved by vessel, sea conditions would dictate when service may
be performed. Heavy annual work would be scheduled to occur during summer months when conditions
for accessing the turbines are typically suitable (waves less than 3 feet). During winter months, accessibility
may be limited for extended periods of time.

Service crews would board a dedicated service vessel based in Atlantic City, New Jersey. Personnel would
gain access to the turbines via the ladder system incorporated into each foundation. Tools and light parts
would be lifted onto the structure using a small crane system provided on the structure working deck.
Annual maintenance for each turbine is expected to require 5 to 8 days of onsite work. Turbines would be
returned to normal operation at the end of each service day.

No oils or other waste would be discharged during service events. Appropriate measures would be
implemented to provide for containment and collection of hazardous material spills should they occur. It is
not expected that any painting would be necessary during the life of the turbines, other than to repair
damage. The original coating system on the towers is designed to last the lifetime of the structure.

2.2.7 Decommissioning

While the project is presently planned for a 25 year operational period, the potential for equipment upgrades
and continued operation would be evaluated throughout the project life. When it is determined that the
project is to be decommissioned, all physical elements of the project would be removed and the site would
be restored to its original condition. A financial instrument to fund decommissioning activities would be
set in place at the start of the project to ensure that sufficient funds are available for removal of the turbines
and support infrastructure.

A comprehensive Post-Construction Work Plan and Post-Construction Monitoring Plan has been developed
in parallel with engineering studies and the Project Construction Plan (Appendix B). The Post-Construction
Work Plan and Post-Construction Monitoring Plan addresses the engineering, environmental, regulatory,
and economic elements of the decommissioning task. The plan addresses state requirements presently in
place as well as those established by the Bureau of Ocean Energy Management (BOEM) guidelines
described in 30 CFR Parts 250.1700 — 1754. An overview of the Decommissioning Plan is provided below.
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Decommissioning of the project would involve the removal of equipment both offshore and onshore and
would be performed utilizing similar equipment to that used during the construction process. This
equipment may include barges, lift boats, tugs and crew vessels. Deep draft vessels would port at the Beckett
Street Terminal in Camden, New Jersey, while smaller crew vessels would operate from Atlantic City.
Onshore, trucks, trailers, and cable handing equipment would be used to recover the cable and substation
equipment. Removed materials would be refurbished, recycled, or disposed of, as appropriate.

2.2.7.1 Offshore Equipment Removal
Removal of the offshore equipment would consist of the following tasks:

¢ Removal of the wind turbines;

¢ Removal of towers and foundations;

¢ Removal of inter-array and export cables; and
e Site clearance survey.

The removal processes would be performed with full consideration of environmental and safety
compliance. Federal and state permits would be in place as required prior to initiating decommissioning.
During decommissioning, safety exclusion zones would be established and marked with buoys and
navigational aids to protect the workforce and vessel traffic. FACW would ensure that any subsea obstacles
would be adequately marked until they are made safe or removed.

Turbine Equipment

Removal of the turbine equipment would essentially be the reverse of the installation. Using a barge
supported heavy lift crane, each rotor and nacelle would be lowered to a transport barge and secured for
transit to port. Power cables would be removed from the tower and at the sea bed. The steel turbine tower
would be removed as one unit above the transition joint at water level.

Foundations

Each tower foundation is comprised of three driven pilings, a center caisson and a guide structure. The
guide structure would first be removed and loaded onto a barge for recycling. Each of the pilings and the
caisson would be cut 15 feet below the seabed and removed. The remaining piling structures (below -15
feet) would be left in place.

Cabling

Because full removal off all buried cable would cause disturbance to the established sea bed, power cables
at each turbine location would be excavated to the 6 foot burial depth, cut and removed. All cabling at or
below the 6-foot depth would be left in place undisturbed.
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Site Clearance

Upon completion of structural decommissioning, a site clearance survey would be performed to ensure that
no debris remains within the project area, and to document the physical condition of the seabed. Similar to
the geophysical survey performed pre-construction, the clearance survey would employ side scan sonar for
imaging the seabed, a magnetometer to detect ferrous materials, and depth mapping systems. Any objects
detected would be investigated and removed as appropriate. Demonstration of clearance would be provided
to the appropriate agencies.

2.2.7.2 Onshore Equipment Removal
Removal of the onshore equipment would consist of the following tasks:

¢ Removal of sea-to-shore transition cable;

e Abandonment of sea-to-shore directionally drilled conduit;
e Abandonment of the onshore cable vault;

¢ Removal of land cable; and

¢ Removal of substation equipment.

Transition Cable

After removal of the offshore equipment, the remaining power transmission cable would be pulled back
through its HDD conduit to the vault at the base of Tennessee Avenue from where it would be removed for
recycling. The 6-inch conduit would be left in place, 25 feet below the boardwalk and beach, and extending
offshore to the former transition point.

Vault

All equipment would be removed and the vault would be abandoned in accordance with Atlantic City, New
Jersey regulations or, at the discretion of the city, the vault would be removed and the excavated site
backfilled.

Land Cable

The land based cable extending from the vault to the Huron substation would be removed from its conduit
by pulling from the substation end. The cable would be trucked from the location and recycled. The 6-inch
buried conduit (approximately 25 feet below grade) would be capped and left in place for future use by the
city or other projects.

Substation Equipment

Switchboxes and other electrical equipment at the substation will be removed in accordance with
requirements set by Atlantic County Electric. Any other ancillary equipment would either be removed or
left in place as preferred by Atlantic County Electric.
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2.3 No-Action Alternative

Under the No-Action Alternative, DOE would not authorize the expenditure of federal funds for FACW to
design, construct, operate, maintain, and eventually decommission the windfarm. Any potential beneficial
or adverse effects to the physical, natural, or socioeconomic resources would not be realized.

2.4  Alternatives Considered During Initial Planning

During initial project planning and coordination, a variety of information was compiled (i.e., wind
resources, bathymetry, substation locations, shipping channels, sensitive habitat for wildlife and fisheries,
airplane routes, etc.) and multiple options for offshore locations were evaluated. In addition, Fishermen’s
Energy reviewed the information available in the New Jersey Offshore Wind Energy: Feasibility Study
(Atlantic Renewable Energy Corporation and AWS Scientific, Inc. 2004). As a result the offshore location
of FACW, the project site was identified as the optimal location and no further detailed analysis of
alternative offshore locations was completed.

An alternative for the submarine transmission cable route was considered, which involved routing the cable
through Absecon Inlet and Clam Creek, making landfall through an existing sheet-pile wall, and continuing
underground via HDD to the Huron Substation. This alternative was considered to be feasible during the
initial project planning stages because landfall at a sheet-pile wall seemed to avoid many of the natural
resources associated with a naturalized shoreline, and the area on the landward side of the sheet-pile wall
was already disturbed and developed. However, shellfish resources within Absecon Inlet, particularly
within Clam Creek, would have been impacted by this alternative. Furthermore, during the USACE
permitting process, the USCG was concerned that a buried cable within the Abescon Inlet could potentially
interfere with maintenance dredging and vessel anchoring. Therefore, this alternative was eliminated from
consideration.

Additional substations for interconnection to the Pennsylvania — New Jersey — Maryland Interconnection
(PJM) transmission system were also considered. Potential substations that appeared to be viable points of
interconnection based on the capacity of the circuits at the substation and the amount of power flow in the
model and the associated cable route for interconnection were analyzed. The selected substation represents
the cable route that best satisfies the selection criteria and minimizes potential impacts to aquatic resources,
water quality, and navigation. These alternative substation locations and cable routes were eliminated from
consideration.

2.5 Permitting Summary

Prior to DOE’s involvement with the Proposed Project, FACW coordinated with, and obtained
authorizations and input from, various federal, state, and local agencies, primarily associated with various
permitting processes for the FACW. This section summarizes public input opportunities associated with
the USACE and NJDEP permitting processes; and the USACE permitting and NEPA process and federal
agency consultations completed as part of the USACE permitting process.
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2.5.1 Public Input

There have been two opportunities for public input on the Proposed Project to date and one public opinion
poll was completed.

2.5.1.1 Public Opinion Poll

A public opinion poll of people on the Atlantic City boardwalk regarding an offshore wind farm was
completed in July 2009 (Hughes Center 2009). The results indicated that most respondents (66 percent)
thought offshore wind turbines would have a positive impact on Atlantic City and the local environment.
Most visitors (77 percent) indicated that offshore wind turbines would either not effect whether they visited
again or even increase their likelihood (19 percent) of future visits.

2.5.1.2 USACE Public Notice

A Public Notice (PN) was issued on August 27, 2010 as part of USACE permitting (Section 2.5.2) with
public comment extending for 30 days. In response to the PN, USACE received seven comment letters,
three from federal agencies, which are summarized in Section 2.5.2) and four from the following entities:

e Evergreen Environmental dated August 26, 2010 which related to the need for mitigation pursuant
to the Clean Water Act 404 program;

e American Waterways Operators dated September 20, 2010 which was a letter in support of the
Proposed Project;

e Clean Ocean Action dated October 1, 2010 which provided support for the Proposed Project, but
requested involvement in the planning for monitoring and biological assessment activities; and

e Dock Builders Union dated November 1, 2010 which provided support for the Proposed Project.

All comments received from the USACE PN were considered by the USACE in their evaluation of the
Individual Permit application for the installation of the offshore wind turbines.

Based on those comments, revisions to figures, revisions to the application, additional data and
clarifications were requested. No changes, however, in the location of the Proposed Project or general
approaches to the technical aspects of the project design were requested as a result of the Public Notice
comments.

2.5.1.3 NJDEP Public Notice

NJDEP has a separate permitting process from the federal permitting process. A NJDEP Multiple Permit
application was submitted by FACW on March 4, 2010 for the installation of the offshore wind turbines.
There was a statutory 30-day public comment period from acceptance of the permit as administratively
complete by NJDEP, which ended on July 28, 2010. No comments were received during this period.
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2.5.2 USACE Permitting

The USACE has regulatory and permitting authority under Section 404 of the Clean Water Act and Section
10 of the Rivers and Harbors Act of 1899 pertaining to discharges of dredged or fill material into waters of
the US and authorization of structures or work in or affecting navigable waters of the US. Section 404 is
related to fill waterward of the high tide line and Section 10 is for work waterward of mean high water.
Based on this authority, the USACE was the lead agency in the federal permitting process. The USACE
conducted three pre-application meetings with FACW which included representatives of other federal and
state agencies, including USFWS, NMFS, USCG, and the NJDEP. The purpose of these meetings was to
obtain input from the agencies on the components of the permit application and the preliminary concerns
of the various agencies jurisdiction over the project.

FACW submitted an application for an USACE Individual Permit on April 5, 2010 for the installation of
the offshore wind turbines. FACW submitted an application to modify the existing USACE Individual
Permit in December 2014.

2521 USACE NEPA

USACE prepared an EA compliant with NEPA and USACE NEPA regulations for FACW’s Individual
Permit Application. Upon completion of the NEPA process and USACE public interest review, USACE
issued Individual Permit number CENAP-OP-R-2008-0777-39 on June 14, 2012 to FACW (Appendix E)
authorizing the installation of the offshore wind turbines.

2.5.2.2 USACE Agency Consultations

During the USACE NEPA process, coordination and consultation for permitting of the Proposed Project
were completed with other federal agencies. Comments were received from USFWS, NMFS, USCG, and
USEPA following the review of the actual permit application and supporting documentation. These
comments led to the development of additional information supporting the permit application, including
site specific biological and geophysical information about the location. However, the only comment that
resulted in a modification to the layout of the project was a comment internal to the USACE which indicated
that the underwater cable connecting the wind farm to the shore was proposed to pass through a sand bar
that was identified by the USACE as borrow material for several beach replenishment projects. As a result,
the connection cable was shifted from Turbine #4 to Turbine #3. The following sections summarize
discussions, comments and applicant-committed measures and mitigation for each federal agency
consulted.

National Marine Fisheries Service

The NMFS first provided comments on the permitting of the Proposed Project in a letter dated October 20,
2010 in response to the USACE PN. The letter identified the need for an Essential Fish Habitat (EFH)
assessment, and identified several data deficiencies related to sediment characteristics and benthic
resources, bathymetry, ichthyoplankton, fisheries and fishing, and wave and current data. The letter also
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identified potential endangered and threatened species and marine mammals that would need to be
addressed during the permitting process.

On November 10, 2010 FACW met in Trenton, New Jersey with representatives of the NMFS Sandy Hook
field office to discuss the data needs for completion of an EFH assessment, including the collection of site
specific, benthic invertebrate information. The outcome of the meeting was the submission of a letter by
FACW on November 12, 2010 requesting approval from the USACE of the list of species to be evaluated
in the EFH assessment and the submission of a second letter on November 15, 2010 requesting approval of
the proposed outline of the EFH report.

A benthic invertebrate report based on the review of literature and historic sampling in the area was
provided to the USACE and NMFS on January 3, 2011. The EFH report was submitted on February 17,
2011. Due to the timeframe for the evaluation of site specific, benthic macroinvertebrate data, an addendum
to the EFH report providing the site specific information was submitted on March 28, 2011. Limited
comments were received from NMFS on March 29, 2011. A final EFH report was submitted to the USACE
and NMFS on May 3, 2011. The NMFS concurred with the EFH report in correspondence dated June 28,
2011.

The EFH assessment found that implementation of the Proposed Project would result in a loss of soft
substrate but an increase in hard substrate, thus increasing habitat diversity. The actual surface area gained
from the three-dimensional nature of scour protection would be substantially more than the surface area
lost from the turbines and scour protection. Therefore, underwater sound emanating from the Proposed
Project is unlikely to have harmful effects on the noise environment of EFH species. While the EFH
assessment found the construction and decommissioning of the project would result in temporary
disturbance of EFH, the study concluded that that the project will have no more than minimal impacts to
species and life stages that have pelagic or demersal EFH habitat in the project area. Consequently, no
mitigation measures related to EFH were recommended for the Proposed Project by NMFS.

Regarding species protected by the Marine Mammal Protection Act (MMPA), the USACE relied on
discussions between FACW and the NMFS Gloucester, Massachusetts and Silver Spring, Maryland offices
as part of the development of the MMPA Incidental Harassment Authorization (IHA) to resolve concerns
with marine mammals and sea turtles. FACW provided a revised request for Letter of Concurrence (LOC)
Application on March 30, 2010 for pre-construction geotechnical and geophysical surveys of the project
area, and for the deployment of a buoy outfitted with meteorological survey equipment. The LOC was
issued by NMFS on April 21, 2010. A request for IHA for construction of the project, including pile-driving
required for the six turbine foundations, was submitted on August 26, 2011 and approved by NMFS on
June 27, 2012. Special conditions 15 through 26 of the Individual Permit outline requirements for the
protection of MMPA species during construction.

US Fish and Wildlife Service

Initial comments from USFWS received in March 2010 resulted in FACW developing a Pre-Construction
Monitoring Work Plan which was submitted to USFWS in April 2010. The monitoring began in May 2010

DOE/EA-1970 2-17 February 2015



DOE Proposed Action and Alternatives

which included the study of the presence of birds, marine mammals, and sea turtles in the vicinity of the
project area.

Several letters were received from USFWS during the Endangered Species Act (ESA) consultation process.
The first letter from the USFWS was submitted to the USACE on September 22, 2010. The letter focused
on USFWS concerns based on their knowledge of the Proposed Project at that time. The primary concerns
related to three threatened and/or endangered avian species: red knot (Calidris canutus rufa), piping plover
(Charadrius melodus), and roseate tern (Sterna dougallii); and one listed plant species: seabeach amaranth
(Amaranthus pumilus).

Several meetings with USACE, USFWS, and FACW were conducted beginning on October 29, 2010. The
initial discussion resulted in the refinement of the one-year pre-construction study described above. An
Avian Risk Assessment was submitted to USACE and USFWS on April 12, 2011 summarizing the realistic
risks to birds, including any threatened and/or endangered avian species from the wind turbines.

On October 20, 2011, the USFWS submitted correspondence to the USACE recommending the preparation
of a Biological Assessment (BA) pursuant to the Endangered Species Act for the three listed threatened and
endangered species and one candidate species identified previously. A meeting was held with USACE and
USFWS on December 19, 2011 to discuss the contents of the BA. A final BA was submitted to the USACE
and the USFWS on January 20, 2012. In letter on February 24, 2012 to the USACE, the USFWS indicated
that there were omissions in the BA, but did not recommend extensive revisions. Instead, the USFWS asked
for a letter providing additional information to supplement the BA. On April 11, 2012, the USACE provided
that information to the USFWS in a letter. In that same correspondence, the USACE concluded that the
project was not likely to adversely affect any threatened, endangered, or candidate species. The USFWS
concurred with the determination that the project was not likely to adversely affect any listed species in a
letter to the USACE dated April 26, 2012. This concluded the Endangered Species act consultation with
USFWS for the permitting of the Proposed Project.

Special conditions 31, 32, and 33 of the USACE Individual Permit outlined requirements for protection of
the three avian and one plant species listed as federally threatened or endangered from wind farm
operations. One of the requirements from the USFWS was the development of a Post-Construction Work
Plan and Post-Construction Monitoring Plan, which was submitted to the USACE and the USFWS on
March 23, 2012.

US Environmental Protection Agency

The USEPA provided comments on the USACE PN on October 20, 2010. These comments were focused
on the need for preparing a conformity analysis pursuant to the Clean Air Act 1990 Amendments. A
Conformity Analysis by FACW was forwarded to the USACE for transmittal to the USEPA on April 21,
2011. The USEPA provided three pages of comments on the analysis in correspondence dated June 23,
2011. A revised Conformity Analysis addressing all of the comments of the USEPA was finalized and
submitted by FACW to the USACE for transmittal to the USEPA on July 19, 2011. On September 28, 2012,
a conference call was held with representatives of the USACE and USEPA to finalize additional comments
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on the Conformity Analysis. A final Conformity Analysis was submitted to the USACE and USEPA on
October 10, 2011.

No special conditions were attached to the Individual Permit based on the coordination with the USEPA.
US Coast Guard

The USCG provided comments on the USACE PN on October 26, 2010. These comments were primarily
focused on the coloration and markings required for the turbines in accordance with USCG regulations, and
the need for a land-based control center that would be operated 24 hours, 7 days a week to monitor the
performance of the turbines and any emergency response actions should they be necessary.

Based on the comments from the USCG, the turbine detail drawings were modified to ensure that they
conformed to the USCG requirements. Special condition 30 of the USACE Individual Permit requires
FACW to maintain the control center operations for the project 24 hours a day, 7 days a week.

State Historic Preservation Office (SHPO)

On June 9, 2010, the USACE District Cultural Resources specialists provided comments to FACW
regarding the potential for the project to impact cultural resources, including shipwrecks, in the vicinity of
the proposed wind farm. USACE directed FACW to complete a Phase 1 underwater survey of the area
where the turbines would be installed and the various cable runs would be placed.

Based on that request, a Scope of Work (SOW) for Marine Geophysical and Archeological Surveys for the
wind farm site was prepared and submitted to the USACE for review and comment. The final SOW was
submitted to the USACE on October 7, 2010.

The geophysical and geotechnical activities that were required in support of the Phase 1 were conducted in
and around the wind farm and cable areas between December 2010 and February 2011. The final report
from the Phase 1 was submitted on March 18, 2011. The report was accepted without comment by the
USACE. The report stated that there was no evidence for the occurrence of submerged landforms with the
potential to contain Pre-Contact period Native American archaeological deposits. Additionally the report
recommended that no additional archaeological survey or consideration of archaeological resources is
necessary within the area of potential affect. The New Jersey SHPO concurred with this assessment in a
letter dated May 17, 2011 and indicated that if additional submerged archaeological resources are
discovered consultation should be re-initiated pursuant to 36 CFR Part 800.13. Additionally, General
Condition 4 of the USACE Individual Permit notes that the discovery of any previously unknown historic
or archeological remains during construction requires immediate notification of the USACE.

2.5.3 NJDEP Permitting

The NJDEP controls development in the coastal areas of New Jersey through a complex, interwoven set of
regulations for coastal zone management (New Jersey Administrative Code [N.J.A.C.] 7:7). In the Atlantic
City area, there are three permits that potentially apply to offshore developments: the Coastal Area Facilities
Review Act (CAFRA), the Coastal Wetlands Act, and the Waterfront Development Law. Under CAFRA,
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the state regulates any development within areas identified by CAFRA, which includes any and all
development within Atlantic City. Under the Coastal Wetlands Act, the state regulates draining, dredging,
excavation or deposition of material in wetlands that have been mapped or delineated pursuant to the
Wetlands Act of 1970. As there were no mapped or delineated wetlands associated with the project area,
this rule did not apply. Under the Waterfront Development Act, the state regulates filling, dredging or the
placement of structures, pilings and other obstructions in any tidal waterway below the mean high water
line. For the project, the CAFRA rules applied to all upland work including the underground cable and the
transition box from underwater to underground cable, while the Waterfront Development Permit applied to
all in-water work.

Under the Tidelands Laws, the State technically owns all lands that are either currently or historically
flowed by the mean high tide of a natural waterway. In order to place the FACW turbines and cables below
the mean high water, permission to place those structures must be obtained through either obtaining a
Tidelands License (N.J.S.A. 12:3) or a grant.

The CAFRA and Waterfront Development permits are obtained through a document called a Multiple
Permit Application. The application contents are specified by the NJDEP, and include a comprehensive set
of drawings and figures, as well as the documentation of potential impacts through the completion of a
document called the Compliance Statement. The Multiple Permit Application also includes the
requirements needed to comply with the Clean Water Act 401(c) rules.

The Tidelands application requirements are outlined by the Tidelands Resource Council and include a
completely different site of figures and drawings. The grants and licenses are more typical of real estate
arrangements and are based on agreements for annual payments over a certain period of time.

2.5.3.1 Pre-Application Activities

As part of the NJDEP permitting processes, FACW conducted several pre-application coordination
meetings. These are summarized below.

e A June 18, 2009 Pre-Application Meeting with the NJDEP Division of Land Use Regulation
(DLUR) staff at the NJDEP offices in Trenton, New Jersey.

o Aluly7,2009 meeting with NJDEP Acting Commissioner, Acting Chief, DLUR, Director, NJDEP
Office of Policy, Manager, NJDEP Coastal Management, Manager, NJDEP Office of Science,
Senator Steve Sweeney (New Jersey Senate), and others at the NJDEP offices in Trenton, New
Jersey.

o A December 9, 2009 Pre-Application Meeting with NJDEP DLUR, NJDEP Tidelands, and NJDEP
Green Acres office.

e AlJanuary 13, 2010 Joint Permit Planning meeting with the USACE, USFWS, NMFS and various
offices of the NJDEP.

e A February 26, 2010 meeting with the NJDEP Commissioner, 2 assistant Commissioners, the
Governor’s Chief of Staff and Director, NJDEP Office of Policy.
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As part of the NJDEP permit, FACW has received the Waterfront Development Permit, 401 Water Quality
and  Tideland

Certificate,  Coastal

Area

Facilities

Review

Act  Permit

#0102-09-0024.2; there are no additional permits or licenses required from NJDEP.

2.5.4 Permits and Authorizations Issued

Table 2-2 summarizes the various permits, licenses, and authorizations received to date by FACW for the
Proposed Project. Section 2.6 summarizes measures that FACW has committed to as part of these permits

and authorizations.

Table 2-2. Municipal, State and Federal Permits and Authorizations

License

Permit Agency Project Element Status
Marine Mammal Pre-construction
Protection Act (MMPA) NMES eotechnical survev and LOC received
Letter of Concurrence 9 . y Dated April 21, 2010
meteorological buoy
(LOC)

L . . . Permit received
Individual Permit USACE Project construction Dated June 8, 2012
Waterfront Development Permit received
Permﬂ/pZM Consistency NJDEP Project construction Dated March 29, 2011
Determination
401 Water Quality . . Permit received
Certificate NJDEP Project construction Dated March 29, 2011
Coastal Area Facilities Permit received
Rewe_w Act (CAFRA) NJDEP Project construction Dated March 29, 2011
Permit
Tideland License NJDEP Bureau of Project construction and | License received
#0102-09-0024.2 Tidelands Management | operation Dated May 4, 2011
MMPA Incidental Permit application submitted
Harassment Authorization | NMFS Project construction on August 26, 2011,
(IHA) approval June 27, 2012

. . Clearance received
FAA Clearance FAA Project operation Dated March 16, 2011
2.6  Applicant-Committed Measures

As discussed in Section 1.4, FACW submitted a permit modification package to USACE in December
2014. Since modification of the USACE permit requires additional NEPA review and re-initiation of federal
consultations, DOE invited the USACE to become a cooperating agency in the development of the DOE
EA. In addition, to streamline processes and prevent duplication of efforts both agencies agreed to jointly
re-initiate consultations for the Proposed Project. In addition to the USACE permit modification, a NJDEP
permit modification is also being processed. If the permit modifications result in any changes to the
Applicant-Measures, this section will be updated. The permit modifications are being pursued due turbine
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and foundation size and design modifications due to design improvements; the overall footprint and effects
of the Proposed Project have not changed.

FACW has made a humber of commitments, listed below by resource area, to mitigate potential impacts
that were identified during the development and permitting of the wind farm and preparation of the EA.
These commitments would be incorporated and binding through the DOE financial assistance award. For
purposes of this EA, the term mitigation measure is broadly defined. The measures below were not
necessarily included to decrease the level of impact below significant (i.e., the impacts may have been less
than significant with or without the measures), but the measures would be required as a condition of the
DOE financial assistance award to further reduce the likelihood of impacts and to ensure the project is
carried out in an environmentally responsible manner.

2.6.1 Ocean Use/Marine Transport

Special Condition 11 of the USACE Individual Permit and Special Condition 12 of the NJDEP Permit
require FACW to notify under appropriate protocol all applicable agencies (e.g., USCG, USACE, etc.) and
mariners that a construction vessel will be moored or traveling within navigable channels prior to
construction. All appropriate safety protocols will be employed to preclude collisions.

Special Condition 13 of the NJDEP Permit requires FACW to follow any temporary navigation restrictions
imposed by USCG during construction activities. Special Condition 14 of the NJDEP Permit requires
FACW to notify the appropriate authorities to include the wind turbines on navigation charts.

Special Conditions 6 and 9 of the USACE Individual Permit require markings and lighting of turbines in
compliance with FAA and USCG requirements. The turbines would be marked and/or lighted in accordance
with FAA Advisory circular 70/7460-1 K Change 2, Obstruction Marking and Lighting, as well as in
accordance with USCG requirements. This includes bright white or light off-white paint for the tower and
turbines, and a specific yellow color as referenced to the Munsell Chart for the foundation structure, which
is most often found on offshore wind turbines. These colors have been shown to be the most effective
daytime early warning device, and if used, no lights are required during the daytime. Nighttime wind turbine
obstruction lighting would consist of the preferred FAA L-864 aviation red-colored flashing lights (20-40
flashes per minute). Special Condition 29 of the USACE Individual Permit requires maintenance of all
required lighting and repair within 30 days.

In addition, the turbines would be equipped with all of the required navigational safety equipment, including
(but not limited to) a fog detector, foghorn, and radar reflector, in order to facilitate the safe passage of
boats and other marine traffic.

Special Conditions 10 and 30 of the USACE Individual Permit require FACW to maintain a land-based
control center that would be operated 24 hours a day, 7 days a week to monitor the performance of the
turbines and any emergency response actions should they be necessary.

Special Condition 11 of the NJDEP Permit requires FACW to follow the approved Decommissioning Plan.
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2.6.2 Water Resources

The use of jetting and HDD technology for the installation of the submarine and upland portions of the
cable were chosen over mechanical dredging in order to minimize the suspension of sediment by avoiding
the need to remove and handle sediments along the entire cable route. They are considered the best methods
to achieve the desired burial depth with minimal environmental impacts to water quality and sensitive
aquatic natural resources.

All marine construction and maintenance contractors for the Proposed Project would have an Oil Spill
Response Plan (OSRP) developed specifically for the Proposed Project, with a Response Provider identified
and engaged to immediately deliver any required services.

Vessels used in the construction, monitoring, and decommissioning of this Proposed Project would use
established shipping ports and channels with depths sufficient for the safe navigation of boat traffic,
minimizing the likelihood of a vessel accident. All appropriate safety protocols would be employed to
preclude collisions or accidental spills and leaks.

Special Condition 34 of the NJDEP Permit requires disposal of excavated or dredged materials outside of
sensitive areas associated with water resources (e.g., floodplains, wetlands) and in a manner that does not
affect existing flow of water.

2.6.3 Marine Mammals and Sea Turtles

Special Conditions 15 through 28 of the USACE Individual Permit outline requirements for the protection
of marine mammals and sea turtles. FACW will adhere to permit stipulations addressing the potential for
harassment or harm to marine mammals and sea turtles during construction which include but are not
limited to:

e Compliance with the JOINT Notice to Lessees and Operators (NTL) No. 2012-G02 (BOEM 2012b)
that specifies mitigation measures and observer requirements for seismic surveys (Special
Condition 15)

e Maintaining a marine mammal and sea turtle exclusion zone of 4,100 feet around any pile driving
activity (Special Condition 16, 18)

e Using a soft start (i.e., reduced initial intensity of pile driving and other construction activities)
when beginning work (Special Condition 17)

e Pressure level monitoring to ensure that noise limits within the exclusion zone are not exceeded
(Special Condition 15)

o Use of qualified NMFS-approved observers to maintain a watch at all times when pile driving is
occurring (Special Condition 20)

o Completing marine mammal and sea turtle reporting requirements to USACE and NMFS (Special
Conditions 21, 26, 28)

e Developing protocol and training for vessel captains and crews and aircraft pilots associated with
the Proposed Project to ensure no harassment of marine mammals or sea turtles (Special Conditions
22-24)
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o All work vessels will travel at slow speeds within the project area and travel at idle speeds in

shallow waters (Special Condition 25)

e Post-construction, FACW will also:

- Comply with monitoring requirements as approved by NMFS and documented in Post-
Construction Work Plan and Post Construction Monitoring Plan (Appendix B), which includes
a 2-year Post-Construction Monitoring Program (Special Condition 27, see more in Section
2.6.6 and Appendix B)

- Monitor underwater noise generated by the operating turbines using passive acoustic devices
installed in parallel with similar devices for detecting post-construction marine mammal
presence

- FACW will provide the results of all monitoring to the appropriate agencies to supplement
impact knowledge

2.6.4 Birds and Bats

Special Condition 31 of the USACE Individual Permit and Special Conditions 25 of the NJDEP Permit
require curtailment or ceasing operations of all turbines to minimize potential impacts to birds and bats.
The USACE Individual Permit specifies curtailment (specifically ceasing operation) between March 15 and
June 15 and between August 1 and October 31, if the visibility in the project area is less than 0.6 miles
and/or overcast sky at or below the top of the turbine rotor sweep. If the forecast for the project area does
not anticipate these weather conditions, curtailment would still occur if the turbine sensors detect poor
visibility for more than 2 consecutive hours or if the forecast for the project area does anticipate the
reference visibility conditions for a period greater than 6 hours and turbine sensors detect poor visibility.
However, the USACE Individual Permit further specifies that turbines can be restarted after 2 consecutive
hours of good visibility.

The NJDEP Permit specifies curtailment during peak spring and fall migration periods (corresponding to
the USACE Individual Permit dates). Per the NJDEP Permit conditions, curtailment shall not exceed 360
hours in a calendar year per turbine, even if physical conditions for curtailment exceed those hours; however
the USACE Individual Permit does not contain that threshold. Minimum wind speeds may factor into
decisions about curtailment. Curtailment may be required due to low wind speeds, low altitude cloud cover,
strong storms or approaching weather fronts during migratory periods.

Special Condition 26 of the NJDEP Permit requires NJDEP to provide any operational limitations by March
15 of the first year of operation for spring migration and July 15 of the first year of operation for the fall
migration. These limitations will remain in effect unless NJDEP notifies FACW that changes are required.
Special Condition 27 of the NJDEP Permit requires FACW to maintain records of all curtailment-related
shut downs and start ups and provide them if requested.

Special Condition 29 of the USACE Individual Permit and Special Condition 24 of the NJDEP Permit
require that no permanent, continuous exterior lighting be placed on the turbines except those required by
USCG and FAA.
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Special Condition 33 of the USACE Individual Permit and Special Condition 23 of the NJDEP Permit
require Post-Construction Monitoring (see Section 2.6.6). A Post-Construction Work Plan and Post-
Construction Monitoring Plan was submitted to the USACE and the USFWS on March 23, 2012.

2.6.5 Other Biological Resources

The beach and dune area will be protected by using HDD to install the export cable from the wind farm.
No other sensitive areas or wetlands will be impacted by construction. Disturbance to any upland vegetation
during construction activities will be mitigated through revegetation of the disturbed areas, most likely
through re-seeding.

Special Condition 32 of the USACE Individual Permit requires that a seabeach amaranth survey be
completed before any disturbance of the beach/dune areas east of Tennessee Avenue and landward of mean
high water between May 15 and November 30. Survey results will be sent to USACE and USFWS and
work will not proceed until written approval is received. This is for maintenance work only, original
installation to be done by HDD.

The use of jet plow technology and HDD to bury the cable minimizes potential impacts to sediment-related
biological resources, such as wetlands and fish and shellfish on the sea floor.

2.6.6 Post-Construction Work and Post-Construction Monitoring

Post-construction monitoring is required by both the USACE Individual Permit and NJDEP Permit. It will
be conducted to assess the impacts of the project relative to baseline biological data collected during the
extensive Pre-Construction Monitoring Program which included assessments of birds, bats, marine
mammals, fish, turtles and benthic species (AMEC Environment & Infrastructure, Inc. [AMEC] 2009 and
2011; GMI and Curry & Kerlinger 2011; Normandeau Associates, Inc. [Normandeau] 2011a, 2011b). Radar
data is also included in all monitoring as required by Special Condition 23 of the NJDEP Permit.

A Post-Construction Work Plan and Post-Construction Monitoring Plan (Appendix B) was submitted
pursuant to the conditions of the NJDEP and USACE permits. The purpose of this study is to provide
geographical information system (GIS), as well as spatial and temporal data analysis for various species
potentially utilizing the project area for a period of 2 years. The scope of the study includes data collection
for the presence/absence, distribution, abundance and migratory patterns of avian, bat, marine mammal, sea
turtle, and other marine species in the FACW project area. The Post-Construction Work Plan and Post-
Construction Monitoring Plan includes all study components in the Pre-Construction Monitoring Program
initiated by FACW in 2010 and a study component for monitoring avian and bat collision mortality during
turbine operation.

Additionally a Post-Construction Monitoring Plan was submitted to describe the efforts FACW will
undertake to monitor scour and the presence of fish at the base of each turbine (Appendix B). Plans for the
periodic inspection and analysis of the benthic communities and the sediments along the cable routes are
also presented in this plan.
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Six month interim reports would be completed during the 2 year post-construction monitoring period, with
a final summary report provided to the NJDEP and the USACE at the completion of the 2 years of operation.
An annual meeting will also be held between FACW and the USACE and other agencies to review the Post-
Construction Work Plan and Post-Construction Monitoring Plan and the utility of conservation measures.

2.6.7 Air Quality

Special Conditions 28-33 of the NJDEP Permit stipulate a number of requirements associated with
protecting air quality and reducing emissions. These conditions require that:

¢ Non-road construction equipment complies with 3 minute idling limit, unless an existing exemption
applies (Special Condition 28)

o Diesel non-road construction equipment uses ultra-low sulfur fuel (Special Condition 29)

o Diesel non-road construction equipment greater than 100 horsepower meets USEPA Tier 4 non-
road emissions standards or meets USEPA Tier 2 non-road emissions standards plus best available
emission control that is technologically feasible (Special Condition 30)

o Measures will be used to minimize emissions from tugs, barges and other marine vessels during
construction (Special Condition 31)

e FACW will provide bi-annual reports to NJDEP (Special Condition 32) and abide by Federal
General Conformity regulations (Special Condition 33)

2.6.8 Cultural Resources

Special Conditions 16, 18-22 of the NJDEP Permit stipulate a number of requirements associated with
cultural resources. As required by Special Condition 16 and 18 of the NJDEP Permit, extensive
archeological and cultural resource surveys have been performed at the project area and reviewed by the
New Jersey State Historical Preservation Office (SHPO) and NJDEP. Special Condition 16-18 of NJDEP
Permit require FACW to provide final layout of cable routings and foundation locations and that any
changes in these that are outside the original cultural resources surveys necessitate new surveys and
coordination with NJDEP.

While no evidence of items of archeological or cultural significance were found (Robinson 2011; Basilik
and Ruth 2011), FACW will continue to monitor for artifacts and advise the appropriate agencies of any
findings during construction. General Condition 3 and Special Condition 8 of the USACE Individual Permit
require that the discovery of any previously unknown historic or archeological remains during construction
results in immediate notification of the USACE.
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SECTION 3
AFFECTED ENVIRONMENT AND ENVIRONMENTAL IMPACTS

This section describes the existing environmental resources in association with the entire project area,
defined here as the area encompassing both the wind turbines, including the perimeter around the turbine,
extending approximately 200 feet in each direction, and submarine transmission cable, including from
where the submarine cable makes landfall and continues to the Huron Substation. It also examines in detail
the potential environmental consequences of the Proposed Project and the No-Action Alternative on the
environmental resource areas. Potential environmental consequences are analyzed separately for the (1)
construction; (2) operations and maintenance; and (3) decommissioning phases of the Proposed Project.

Impacts are described in terms of their type (adverse or beneficial), duration (short- or long-term), and
intensity. The definitions for impact intensity thresholds used in this document are as follows:

e Negligible. Impacts on the resource, although anticipated, would be difficult to observe and are not
measurable.

e Minor. Impacts on the resources would be detectible upon close scrutiny or would result in small
but measurable changes to the resource.

e Moderate. Impacts on the resource would be easily observed and measurable, but would be
localized or short-term (equal to or less than 2 years).

e Major. Impacts on the resource would be easily observed and measurable, widespread, and long-
term (i.e., more than 2 years).

In addition to these impact threshold definitions under NEPA, there are additional effects determinations
definitions that apply specifically for ESA and for Magnuson-Stevens Fishery Conservation and
Management Act (Magnuson-Stevens Act). ESA (Section 7 Consultations) effects determinations can be
in one of the three following categories for any federally listed species.

e No effect. Federally listed species or critical habitat will not be affected, directly or indirectly.

o May affect, but is not likely to adversely affect. All effects on federally listed species are beneficial,
insignificant, or discountable.

e May affect, and is likely to adversely affect. An adverse effect to listed species may occur as a
direct or indirect result of the proposed action and the effect is not: discountable, insignificant, or
beneficial.

Magnuson-Stevens Act. Adverse effect means any impact that reduces quality and/or quantity of EFH. EFH
effects determinations can be in one of the three following categories.

o None or minimal.

e More than minimal but less than substantial.

e Substantial.
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Per the Council on Environmental Quality (CEQ) guidelines, resources that are anticipated to experience
either no impact or negligible environmental impact under implementation of the Proposed Project are not
examined in detail, but described below in Section 3.1.

3.1 Considerations Not Carried Forward For Further Analysis
3.1.1 Water Supply and Wastewater Treatment

The Proposed Project does not require an offshore utility scale water supply nor does it involve the treatment
of wastewater. Therefore the Proposed Project would not have any impact to water supply or treatment
systems.

3.1.2 Land Use

The Proposed Project would not result in any changes to land use in the project area or adjacent to it.
Consequently, there would be no impacts associated with land use as a result of the Proposed Project.

3.1.3 Terrestrial Transportation and Traffic

For the terrestrial work, the Proposed Project would require personnel and vehicles to travel along local
roads such as Tennessee Avenue (under which the electric cable would be installed) and US Route 30, also
known as Absecon Avenue. Installation of the terrestrial components of the Proposed Project (i.e., vault
and cable) would occur at the terminus of Tennessee Avenue and therefore interruptions to traffic flow
would be minimal. Street impacts would be primarily associated with installation of the planned manholes
and access to the cable run.

Installation and maintenance of the offshore turbines would generate a small amount of vehicular traffic
associated with the transportation of construction workers and supplies to supply vessel docking areas in
Atlantic City; however, the Proposed Project would result in a negligible increase in vehicular traffic and
would not require a long-term change in traffic circulation or pattern. No new roads would be required for
the Proposed Project.

The regional and state roads that convey traffic directly into and from Atlantic City are as follows:

e The Atlantic City Expressway (ACE) is a major arterial toll road running in a northwest to southeast
direction.

e The aforementioned US Route 30 also runs in a general northwest to southeast direction, and is a
principal arterial road that begins in New Jersey at the Benjamin Franklin Bridge and ends at
Absecon Boulevard in Atlantic City.

e The Black Horse Pike (US Route 40/322) is a major access road into the City from portions of the
state that are generally to the south and west. This road is under State jurisdiction within Atlantic
City.

e The Atlantic City — Brigantine Connector (ACBC) is a limited access roadway linking the ACE
with US 30.
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e Brigantine Boulevard, also known as Route 187, is a recently-completed State highway connecting
the ACBC and US Route 30.

Regional traffic is also fed into the City by the Garden State Parkway and US Route 9. The major county
roads that feed into the City are Routes 561 (Jimmy Leeds Road), 563 (Tilton Road), 651 (Fire Road), and
585 (Shore Road). One minor county road, 629 (West End Avenue), connects US 40/322 to the south of
the City. As for municipal streets, the most important are Atlantic and Pacific Avenues which serve the
downtown area.

Atlantic City has an extensive public transportation system. The City is served by the Atlantic City Rail
Line, initiated by NJ Transit in 1989. NJ Transit also has a fixed-route bus service. The Atlantic City Jitney
Association is composed of 190 individually-owned and operated 13-seat minibuses called Jitneys which
are the main transportation alternative to the NJ Transit bus system (New Jersey Department of
Transportation 2008).

There would be no anticipated impacts to terrestrial transportation resulting from implementation of the
Proposed Project and, therefore, this resource is not carried forward for detailed analysis.

3.1.4 Shipping Channels

For the in-water work, the Proposed Project would require the use of barges and other vessels for the
transport of personnel and materials out to the construction site. The details of these transports are discussed
in Section 2.2 of this EA. The turbines would be situated within navigable waters of the Atlantic Ocean,
but not within any federal navigation channels or areas considered major navigation channels, as shown on
the National Oceanic and Atmospheric Administration (NOAA) Service Charts (National Ocean Service
Chart No. 12316). A vessel collision study (ABSG Consulting, Inc. 2011) determined that it is unlikely that
the proposed wind farm would have a long-term detrimental impact on shipping activities in the area, as
there are no major shipping lanes within several miles of the facility and there are no major port entry points
near the facility. While the New York Bight is one of the busiest waterways in the world, the merchant
vessels that enter New York would pass more than 10 miles from the facility.® Consequently, there would
be no anticipated impacts to shipping channels resulting from implementation of the Proposed Project and,
therefore, this resource is not carried forward for detailed analysis.

3.1.5 Wetlands

Based on the 1987 USACE Wetland Manuel, there were no federally regulated wetlands adjacent to the
power plant or within its immediate vicinity (L.M. Slavitter, USACE, personal communication, 2015).
However, the USFWS National Wetlands Inventory (NWI) and NJDEP maps (Figure 6) depict a palustrine,
scrub-shrub, broad-leaved deciduous/broad-leaved evergreen, saturated wetland just north/northeast of the

3 A bight can be simply a bend or curve in any geographical feature, usually a coast. Alternatively, the term can refer
to a large bay. It is distinguished from a sound by being shallower.
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Huron Substation and a palustrine, scrub-shrub, needle-leaved evergreen/broad-leaved deciduous, saturated
wetland just northwest of the Huron Substation, but both are located outside the project area (USFWS
2014c). There is also a marine, intertidal, unconsolidated shore, sand, irregularly flood wetland and a
marine, intertidal, unconsolidated shore, sand, regularly flood wetland depicted along the beach; however,
these wetlands are not considered to be within the project area as jet plowing technology would be used to
bury the export and inter-array cables to a target depth of 6 feet below the seabed in this area.

As part of the permit development process for the project, a delineation of wetlands in the vicinity of the
Huron Substation was completed, as well as measurement of the wrack line at the shoreline as a means of
concerning mean high tide lines. The delineation was conducted in accordance with the guidance described
in the NJ Freshwater Wetlands Protection Act and USACE Wetland Delineation Manual. The delineation
confirmed the presence of emergent wetlands, dominated by common reed (Phragmites australis) to the
east of the substation. However, the cable run to the substation would be located along the western side of
the substation; therefore, no further action was required relative to these wetlands. There are no federally
regulated wetlands in the project area.

The construction of the proposed turbines and the installation of the submarine transmission cable would
not result in any direct or indirect alteration or impairment of the freshwater wetlands located near the
Proposed Project boundaries. The cable connecting the wind farm to the Huron substation would be
installed using HDD technology under the road and would not impact sensitive dunes or beach systems.

There would be no anticipated adverse impacts to wetlands resulting from implementation of the Proposed
Project and, therefore, this resource is not carried forward for detailed analysis.
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Figure 6. National Wetlands Inventory (NWI) Data for the Project Area.
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3.1.6 Aquatic and Terrestrial Vegetation

A review of the New Jersey Submerged Aquatic Vegetation Distribution Atlas (Macomber and Allen 1979)
was completed for the in-water project area. The maps indicate that the proposed turbine locations and the
submerged transmission cable would not be placed in areas with known submerged aquatic vegetation
(SAV) (Macomber and Allen 1979).

For upland areas in the vicinity of the proposed cable route and the substation area, the upland plant species
along the proposed cable route from landfall to the Huron Substation (i.e., along Tennessee Avenue) were
identified during a site visit conducted by a botanist on October 12, 2009 and are summarized in Table 3-
1. Most of these species are typical of urban or developed areas of New Jersey.

The seabeach amaranth is a federally threatened plant species under the ESA, which has the potential to
occur in the project area. Seabeach amaranth is native to Atlantic coast barrier islands and occurs in
overwash flats at expanding ends of barrier islands, lower foredunes, and upper strands of non-eroding
beaches (USFWS 2012). The species is dependent on a terrestrial, upper beach habitat that is not flooded
during the growing season. Potential habitat for seabeach amaranth was not found onshore during the
October 12, 2009 site visit described above in the vicinity of the proposed cable running from the offshore
wind turbines to the onshore substation. A summary of the USFWS consultation, including the seabeach
amaranth, is provided in Section 2.5.2.2.

Due to the lack of SAV in the project area and the proposed use of HDD technology to go under the near
shore area and Tennessee Avenue, the Proposed Project would not impact SAV. Similarly, seabeach
amaranth, a federally threatened species, is not known to occur near the cable route. Even if seabeach
amaranth were found to be present, the proposed use of HDD technology would minimize any impacts on
the landscape, including the beach, so that the Proposed Project would not impact this federally listed
species. Most of the upland species, located along the proposed cable route from landfall to the Huron
Substation, are typical landscape specimens or ruderal species (i.e., plants that colonize disturbed areas),
typical for urban or developed areas of New Jersey. Disturbances to terrestrial vegetation would be
extremely limited and would be associated with the proposed development of several manholes for access
to the underground cable, and day-lighting (i.e., where the underground cable emerges above ground) of
the cable at the Huron Substation. The cable route would follow along existing street alignments beneath
developed land, thereby avoiding the need to encroach undisturbed areas, and would connect to an existing
substation.

There would be no anticipated adverse impacts to aquatic or terrestrial vegetation resulting from
implementation of the Proposed Project and, therefore, this resource is not carried forward for detailed
analysis.
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Table 3-1. Plants Observed Along the Proposed Cable Route from Landfall to the
Huron Substation

Scientific Name Common Name Wetlands Indicator
Trees
Juniperus virginiana Eastern red cedar FAC-
Morus alba White mulberry NL
Platanus occidentalis American sycamore FAC+ ()
Shrubs
Elaeagnus umbellata Autumn olive NL
Rhus copallinum Winged sumac NI
Vines
Parthenocissus quinquefolia Virginia creeper FAC-
Herbaceous
Ammophila breviligulata American beach grass FAC- (-)
Artemisia vulgaris Common mugwort NL
Asclepias sp. Milkweed NA
Cichorium intybus Chicory NL
Daucus carota Queen Anne’s lace NL
Digitaria sanguinalis Crabgrass FAC- (-)
Erigeron strigosus Lesser daisy fleabane FAC- (+)
Melolitus alba White sweetclover FAC- (-)
Melolitus officinalis Yellow sweetclover FAC- (-)
Phragmites australis Common reed FAC+
Plantago lanceolata English plantain NL
Rumex acetosella Sheep sorrel NL
Setaria sp. Foxtail NA
Solidago rugosa Rough-stemmed goldenrod FAC
Trifolium pratense Red clover FAC- (-)
Trifolium repens White clover FAC- (-)

NA = Not Applicable — Undetermined species. Indicator status cannot be assigned to a genus.

NL = Not Listed — Indicates a species that is not found in wetlands in any region.

NI = No Indicator — Species with insufficient information to determine an indicator status.

FAC = Facultative - Equally likely to occur in wetlands or non-wetlands (estimated probability 34 percent-66
percent).

FAC+ = Facultative Wetland — Usually occur in wetlands (estimated probability 67 percent-99 percent), but
occasionally found in non-wetlands.

FAC- = Facultative Upland — Usually occur in non-wetlands (estimated probability 67 percent-99 percent), but
occasionally found in wetlands (estimated probability 1 percent-33 percent).

Note: A negative sign (-) indicates a frequency towards the lower end of the category (less frequently found in
wetlands); a plus sign (+) indicates a frequency towards the higher end of the category.
Source: Phil Perhamus (AMEC site visit, October 12, 2009), observations along Tennessee Avenue
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3.1.7 Terrestrial Mammals

There were no terrestrial mammal species observed in the project area during site visits on July 23, 2009
and October 12, 2009. Small mammals adapted to living in populated, urban settings such as raccoon
(Procyon lotor), opossum (Didelphis marsupialis), Norway rat (Rattus norvegicus), or house mouse (Mus
musculus) could potentially utilize the residential and commercial areas located along the proposed cable
route, particularly in areas with food refuse either in garbage receptacles or dumpsters. However, no
federally listed species or federally designated critical habitat for terrestrial species is known to occur within
the project area. Disturbances to common terrestrial mammals during construction would be limited and
would be associated with the proposed development of several manholes for access to the underground
cable, and day-lighting of the cable at the Huron Substation. Temporary construction related impacts (e.g.,
noise) may indirectly disturb terrestrial mammals; however, these impacts would be temporary and minor
as small mammals known to occur in the project area are adapted to human land uses. Further, the proposed
cable route would follow along existing street alignments beneath developed land, thereby avoiding the
need to encroach undisturbed areas, and would connect to an existing substation.

There would be no anticipated adverse impacts to terrestrial wildlife resulting from implementation of the
Proposed Project and, therefore, this resource is not carried forward for detailed analysis.

3.1.8 Intentional Destructive Acts

Installation and operation of the Proposed Project would not involve the transportation, storage, or use of
radioactive, explosive, or toxic materials. The Proposed Project would not be located near any national
defense infrastructure or in the immediate vicinity of a major inland port, container terminal, freight trains,
or other substantial national structure. Further, the Proposed Project would be a single component of a
diversified power grid. Consequently, implementation of the Proposed Project would not result in a
substantial potential for disruption of electrical service. The Proposed Project would not be considered to
offer any targets for intentional destructive acts.

There would be no anticipated adverse impacts associated with intentional destructive acts resulting from
implementation of the Proposed Project and, therefore, this resource is not carried forward for detailed
analysis.

3.2 Physical Resources

The following sections contain specific information regarding the physical environment in which the
Proposed Project is sited. The Proposed Project would have negligible effects on topography and elevation,
geology and soils, and weather; however, impacts related to air quality and noise are discussed in Section
3.2.2, below.

3.2.1 Affected Environment

The following sections outline the existing environment that would be potentially affected by the Proposed
Project.
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3.2.1.1 Topography and Elevation

Atlantic City is located on the Coastal Plain physiographic province, which is comprised of unconsolidated
deposits that dip gently to the southeast (Dalton 2006). The area in and surrounding Atlantic City has
relatively flat topography with elevations ranging from sea level to approximately 8 feet above mean sea
level (msl).

The sea floor off of the Atlantic City shoreline slopes gently to the southeast and water depths range from
approximately 25 to 40 feet in the project area approximately 2.8 nautical miles from shore. Regional
bathymetric or submarine topographic maps compiled by NOAA and a marine geophysical survey of the
project area (Alpine Ocean Seismic Survey, Inc. 2011) indicate that there are no steep slopes, canyons, or
other irregular bathymetric features within or adjacent to the proposed in-water project area. The survey
identified the average depth of the turbine block survey area as approximately 38 feet. Additionally, the
minimum and maximum depths measured along the cable route were measured at approximately 11 feet and
42 feet respectively, with depths increasing gradually to the southeast until a sand ridge is encountered (Figure
7) (Alpine Ocean Seismic Survey, Inc. 2011). Several similar sand ridge features are located north of the
survey area, although these shoals appear to trend more northeast to southwest. Collectively these sand
features form a ridge and swale topography (Alpine Ocean Seismic Survey, Inc. 2011). This feature is most
likely maintained by strong wave motion and longshore currents in the modern environment. These features
are particularly common offshore headlands. Additionally, a somewhat subtle yet potentially important
feature is a narrow dip or bathymetric low near shore (approximately 0.70 nautical miles offshore). Based on
the limited extent to which this low feature is mapped, it appears that it is relatively narrow (i.e., less than
approximately 1,650 feet wide), linear, and orientated at an angle to the shoreline. It is possible that this
shallow channel-like feature in the surficial sediments is the result of scour. Another possible interpretation
of this feature is that this bathymetric low represents seafloor located between two adjacent sediment bedforms
(Alpine Ocean Seismic Survey, Inc. 2011).

3.2.1.2 Geology and Soils

The New Jersey Coastal Plain Drilling project and the New Jersey Sea-level Transect projects, including
data from a deep borehole at the Atlantic City Coast Guard Station (ODP Leg 150X), have provided detailed
geological information for the project area. The project area appears to be underlain by the unconsolidated
Cape May Formation (upper Pleistocene-Holocene; 2 million years to 10,000 years ago) to a depth of
approximately 230 feet below msl. Site-specific data regarding the seafloor and sub-bottom conditions were
collected during geotechnical and geophysical surveys in 2010, 2011 and 2012. As part of the permitting
processes, benthic grab samples were collected on November 16 and 18, 2010 (Normandeau 2011b).
Additionally, borehole investigations were conducted to a depth of 150 feet below the seafloor at each of the
six proposed turbine locations during 2011 (Alpine Ocean Seismic Survey, Inc. 2011). The borehole results
were consistent with the geologic description of the region. The discussion below presents general regional
information for soils throughout the project area.
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The shallow seafloor in the project area consists of unconsolidated siliciclastic or silica-rich sedimentary
deposits composed of a mixture of sand-size grains with similar-sized shell fragments and organic matter
(Figure 8). The sediments beneath the estuary are similar in composition to those offshore of the barrier
islands with the principal exception of higher organic matter content. The estuarine habitat is also host to
somewhat different biota than farther offshore. Similarly, seafloor sediments are constantly undergoing
physical mixing and biogeochemical processes by the actions of microorganisms, other invertebrates, and
water movement.

The proposed upland cable route is located in Atlantic County within the Outer Lowland portion of the
Coastal Plain Province (New Jersey Geological Survey [NJGS] 2003). The Outer Coastal Plain
physiographic section of New Jersey consists of alternating layers of sand, silt, and clay deposited in coastal
and marine settings (NJGS 1999). Regionally, the Coastal Plain is the largest physiographic province in
New Jersey with an area of 4,667 square miles, occupying about three-fifths of the state. The unconsolidated
deposits dip gently to the southeast and range in age from the upper Lower Cretaceous to the Miocene (90
to 10 million years old) (NJGS 2003).

The surficial geology along the proposed upland cable route is listed as beach and nearshore marine sand
and salt-marsh and estuarine deposits overlaying Belleplain Member bedrock (NJDEP 2012a). The
Belleplain Member is a part of the Kirkwood Formation. Sand in the Belleplain is mostly quartz with a
minor amount of siliceous rock fragments. The upper 33 feet is finely laminated, dark-gray clay with
common, thin interbeds of fine- to medium-grained, micaceous quartz sand. The Belleplain Member is
greater than 338 feet thick along the coast from Strathmere to Cape May, Cape May County (US Geological
Survey [USGS] 2009).

There are three types of soil depicted along the proposed cable route (Figure 9). They are listed as Hooksan-
Urban land complex, 0 to 10 percent slopes, rarely flooded; Psamments, 0 to 3 percent slopes; and
Psamments, sulfidic substratum, 0 to 3 percent slopes, frequently flooded. The Hooksan series is very deep,
excessively drained, sandy marine sediment with very rapid permeability. It is typically found in the Coastal
Plain on dunes adjoining sandy beaches. The area with Psamments soils was previously described in the
Soil Survey of Atlantic County (Natural Resources Conservation Service [NRCS] 1990) as fill land over
tidal marsh. Fill land over tidal marsh was described as tidal marsh that has several feet or more of sandy
fill material deposited or pumped on it from nearby streams in dredging operations. Most of this land type
is prone to flooding from extremely high tides during coastal storm events. The fill material was described
as having low natural fertility and very low organic matter content. In most places, fill land over tidal marsh
soils were considered excessively drained (NRCS 1990).
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Figure 9. Upland Soils in the Project Area.
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3.2.1.3 Weather

The climate of the project area is characteristic of an eastern coastal region, which is generally less prone
to rapid temperature changes and extremes due to oceanic proximity and the Atlantic’s high heat capacity.
Water temperature offshore varies seasonally along the coast. The average annual water temperature is 57.3
degrees Fahrenheit (°F) with the highest temperatures being recorded in August (average 73.0 °F) and the
lowest temperatures in January (average less than 37 °F) (NOAA 2014c). Similarly air temperature also
varies with an average temperature of 55.6 °F as well as average minimum and maximum temperatures of
49.5 °F and 61.6 °F, respectively (National Climatic Data Center [NCDC] 2010). Additionally, an annual
average precipitation of 40.1 inches was recorded for coastal New Jersey during the period between 1981
and 2010 (NCDC 2010). Periods of snowfall generally range from mid-November to mid-April in southern
New Jersey with an annual average snowfall of 16.8 inches (Northeast Regional Climate Center 2008).

New Jersey is located in the mid-latitude Atlantic shore, and the climate and prevailing winds in immediate
offshore waters are controlled primarily by large-scale mid-latitude westerly winds (Northeast Regional
Climate Center 2008). Prevailing winter winds are west-northwesterly; summer winds are predominantly
southerly. Winter winds are generally stronger because of large atmospheric temperature and pressure
gradients. A small-scale sea breeze circulation often develops along the coastline, and can be felt up to 6
miles offshore during periods of large land-ocean temperature contrasts.

3.2.1.4 Air Quality
Regional Setting

The ambient air quality in an area can be characterized in terms of whether or not it complies with the
primary and secondary National Ambient Air Quality Standards (NAAQS). The Clean Air Act (CAA)
Amendments (CAAA) requires the USEPA to set NAAQS for pollutants considered harmful to public
health and the environment. Primary NAAQS set limits to protect health, including the health of sensitive
populations such as asthmatics, children, and the elderly. Secondary standards set limits to protect public
welfare, including protection against decreased visibility and damage to animals, crops, vegetation, and
buildings (USEPA 2012). NAAQS are provided for six principal pollutants, termed criteria pollutants (as
listed under Section 108 of the CAA), including the following:

e Carbon monoxide (CO)

e Lead (Pb)

¢ Nitrogen oxides (NOy)

o Ozone (0s)

e Particulate matter, divided into two size classes:

e Aerodynamic size less than or equal to 10 micrometers (PMio)
e Aerodynamic size less than or equal to 2.5 micrometers (PM2s)
e Sulfur dioxide (SO,)

The Proposed Project is located in the Philadelphia-Wilmington-Atlantic City, PA-NJ-MD-DE Interstate
Air Quality Control Region (AQCR) (USEPA 1972) which is designated as moderate nonattainment for O3

DOE/EA-1970 3-14 February 2015



Affected Environment and Environmental Impacts

(USEPA 2014). In addition, the Proposed Project is also located in the Northeast Ozone Transport Region
(OTR). Therefore, the Proposed Project must evaluate air emissions of Oz precursors (volatile organic
compounds [VOCs] and NOy) from construction and operation of the Proposed Project and demonstrate
compliance with the Oz State Implementation Plan (SIP) for New Jersey.

Greenhouse Gases

On 18 December 2014, the CEQ released updated draft guidance on how and when federal agencies should
account for the effects of greenhouse gas emissions and climate change impacts under NEPA. The guidance
uses projected greenhouse gas emissions as a proxy for assessing an action’s potential climate change
impacts. The guidance also directs agencies to consider the direct, indirect and cumulative effects of the
greenhouse gas emissions from an action, and take into account the effects of connected actions.

Global climate change is a transformation in average weather, which can be measured by changes in
temperature, wind patterns, and precipitation. Scientific consensus has identified human-related emission
of greenhouse gases above natural levels as a substantial contributor to global climate change (US Climate
Change Science Program [USCCSP] 2009). Greenhouse gases trap heat in the atmosphere and regulate the
Earth’s temperature. They include water vapor, carbon dioxide (CO2), methane (CHs), nitrous oxide (N20),
ground-level Os, and fluorinated gases such as chlorofluorocarbons and hydrochlorofluorocarbons.

General Conformity

The wind turbines and transmission cable would be located in the waters of the State of New Jersey. The
New Jersey transmission landfall transition and substation are located in Atlantic County, New Jersey.
Under the Energy Policy Act of 2005, air quality impacts from marine vessels and non-road equipment
operating at offshore wind projects located in state waters are regulated under the General Conformity
requirements. Projects located in federal waters are regulated by the USEPA and subject to regulations
promulgated to address projects on the Outer Continental Shelf (OCS) (40 CFR Part 55).

The 1990 CAAA include the provision of General Conformity, which is intended to ensure that federal
actions (financing, permits, facilities, etc.) conform to the nonattainment area’s SIP; thus not adversely
impacting the area’s progress toward attaining the NAAQS. The General Conformity Rule is codified in 40
CFR Part 51, Subpart W and Part 93, Subpart B, “Determining Conformity of General Federal Actions to
State or Federal Implementation Plans” (General Conformity Rule). The General Conformity Rule regulates
air pollutant emissions associated with actions that are federally funded, licensed, permitted, or approved,
and ensures emissions do not contribute to air quality degradation or prevent the achievement of state and
federal air quality goals. In short, General Conformity, if applicable, refers to the process to evaluate plans,
programs, and projects to determine and demonstrate that they satisfy the requirements of the CAA and
applicable SIP.

The process to determine conformity for a proposed action involves two steps: applicability and
determination. Applicability is an assessment of whether a proposed action is subject to the General
Conformity Rule. If the emissions associated with the Proposed Project exceed the applicability thresholds
for New Jersey (set by the NJDEP) under the General Conformity Rule, a General Conformity
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Determination would be required for the Project. Both construction and operational emissions from sources
which do not require air permitting must be evaluated. If the emissions associated with the Proposed Project
are less than the applicability thresholds, the project is said to conform to the New Jersey SIP.

3.2.2 Environmental Impacts Related to Physical Resources

There would be no adverse or beneficial impacts, over the short- or long-term, to topography and elevation,
geology and soils, or weather, that would result from construction, operations and maintenance, or
decommissioning activities associated with the Proposed Project. Potential impacts to air quality are
discussed in further detail below.

3.2.2.1 Air Quality
General Conformity

As part of the permitting process for the Proposed Project, a general conformity analysis was conducted in
conformance with Title 40 of the CFR Part 51, Subpart W and Part 93, Subpart B, Determining Conformity
of General Federal Actions to State or Federal Implementation Plans. This analysis was conducted based
on the most current construction schedule for the Proposed Project and is summarized below. The results
of this analysis demonstrate that projected emissions from the construction, operations and maintenance,
and decommissioning of the 25-MW wind farm would not exceed General Conformity applicability
thresholds and a full general conformity determination is not required for the project.

Applicability Determination

As required under General Conformity, an applicability evaluation was conducted for the Proposed Project
to determine if the total direct and indirect emissions for non-attainment pollutants in the project area exceed
the annual de minimis levels specified in Title 40 CFR Part 58.853(b)(1) and (2). The general conformity
applicability threshold for O3 precursors for an area in either moderate or basic Oz nonattainment within an
OTR or in a maintenance area is 50 tons per year (tpy) of VOCs and 100 tpy of NOx.

Applicability is based on both direct and indirect emissions from the Proposed Project and includes
construction of the wind turbines, construction of the upland and marine transmission cable segments, and
all marine vessels used to transport construction equipment and perform construction activities. In addition,
vessel emissions during operations are also evaluated for applicability to conformity requirements.

Emission Sources

The following sections identify the direct and indirect emission sources associated with the Proposed
Project, and the corresponding emission estimates for those sources.

Marine Vessels

Marine vessel emission factors were obtained from USEPA’s Current Methodologies in Preparing Mobile
Source Port-Related Emissions Inventories (April 2009) Table 3-8 Harbor Craft Emission Factors (g/kWh),
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Tier 2 engines. In addition, load factors for the various types of vessels were obtained from Table 3-4 Load
factors for Harbor Craft. A load factor of 0.31 was used for the all of the tug boats as the tug boats would
only operate at higher load factors while towing the barges to the offshore construction site. Based on the
construction schedule, it was conservatively assumed that the vessels would be operating with their engines
running for 24 hours per day from June 14 to August 14 of the construction year for a total of 61 days of
offshore construction. For operational emissions, it was assumed that wind turbine maintenance would
occur 213 days out of the year for 10 hours per day.*

Non-Road Equipment

Emission factors for the non-road construction equipment used for both the upland and marine construction
were calculated using USEPA’s NONROAD2008 model. The NJDEP issued a draft permit for the Proposed
Project requiring the use of either Tier 4 engines or engines that meet Tier 2 non-road emissions standards
plus the best available emissions control or technology technically feasible for the operation. To allow for
the use of a combination of Tier 2 and Tier 4 engines, emissions for non-road engines were based on Tier
3 emission factors. Activity factors for each piece of equipment were also obtained from NONROAD2008.
Annual emissions were based on the construction schedule for the upland and marine segments.

For the upland transmission schedule, HDD construction was assumed to occur for 10 hours per day for 55
days, except for two excavators, which would only operate for 30 days.

For construction of the wind turbine foundations, installation activities would occur for 24 hours per day
and take approximately 37 days to complete. For construction of the wind turbines, installation would occur
for 24 hours per day and take approximately 25 days to complete. Installation of the underwater cable (i.e.,
the deck barge cable plow pump and deck barge cable engine) is anticipated to occur for 24 hours per day
and take approximately 27 days to complete. These estimations assume that the non-road engines are
running for the entire time, which is a conservative assumption since New Jersey Administrative Code
(N.J.A.C.) 7:27-14 and 15 (and the NJDEP Division of Land Use Draft Permit Condition 28) require that
all non-road construction equipment comply with the 3-minute idling limit.

On-Road Trucks

Emission factors for the materials delivery trucks were calculated using USEPA’s MOBILE6.2 model.
MOBILE®6.2 provides emission factors for NOx, CO, VOC, PMy and PMzs in grams per vehicle mile
travelled for various vehicle types. For this analysis, the maximum emission factors for heavy duty diesel
vehicles class 8A (HDDV8A) were applied. HDDV8A factors are representative of trucks between 33,001
and 60,000 tons gross vehicle weight. Further, truck speeds of 55 miles per hour were used to conservatively
reflect truck emissions.

4 The emissions do not account for shut down of any engines when not in use.
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Greenhouse Gas Emissions

The construction, operations and maintenance, and decommissioning phases of the Proposed Project would
include combustion of fossil fuels, thereby leading to a potential increase in greenhouse gas emissions.
However, the generation of electricity from the proposed wind turbines during the operations and
maintenance phases would offset utilities-related greenhouse gas emissions and would represent a net
decrease in greenhouse gas emissions over its lifetime.

The CEQ recommended in a Draft Guidance (CEQ 2010) that emissions equal to or greater than 25,000
metric tons annually should be included in NEPA assessments. Greenhouse gas emissions resulting from
fossil fuel combustion during the construction, operations and maintenance, and decommissioning phase
of the Proposed Project would not approach 25,000 metric tons of greenhouse gases. Therefore, no major
adverse impacts to local or regional greenhouse gases would result from activities associated with
implementation of the Proposed Project.

Construction Phase
Construction emissions were calculated for the following segments of construction:

e Marine emissions for construction of the upland transmission cable connection;

e Emissions from non-road combustion equipment for construction of the upland transmission cable
connection and underground transmission cable;

e Mobile source (on-road) emissions from construction of the upland transmission cable;

e Emissions from non-road combustion equipment for installation of the wind turbine foundations
and wind turbines; and

e Offshore marine emissions for installation of the wind turbine foundations, wind turbines, and
underwater cable.

Table 3-2 provides a summary of the calculated Proposed Project construction emissions compared to the
General Conformity de minimis emission levels for the project area. The emissions include offshore
emissions from construction of the wind turbines and land based emissions from the upland cable
connection.

Table 3-2. Comparison of Construction Emissions to Conformity Applicability Levels
de minimis Emission Levels Total Construction Emissions
Pollutant (tpy) (tpy)
NOx 100 24.1
\VVOC 50 2.5
CcO N/A 33.1
PMio N/A 2.7
PM;s N/A 2.7
SO, N/A 11.7
tpy — tons per year
N/A — Not applicable as Atlantic County is in attainment for those pollutants
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Construction of the Proposed Project would be completed within 9 months, therefore total project emissions
are conservatively assumed to occur within one calendar year. A review of the total construction emissions
in the above table shows that both VOC and NOx are below the General Conformity de minimis emission
levels. Therefore, the Proposed Project does not require a formal General Conformity determination.
Emissions during the construction phase of the Proposed Project would result in minor short-term adverse
impacts to air quality.

Operations and Maintenance Emissions

During operation of the Proposed Project, there would be emissions from marine vessels (approximately
one per week) that would provide maintenance to the wind turbines.> Emissions during operations were
also calculated for comparison to General Conformity applicability thresholds. A summary of operational
emissions is provided in Table 3-3.

Table 3-3. Comparison of Operational Emissions to Conformity Applicability Levels
de minimis Emission Levels Total Operational Emissions
Pollutant (tpy) (tpy)
NOx 100 5.0
VOC 50 0.2
co NA 3.7
PMo NA 0.2
PM:s NA 0.2
S0, NA 1.0
tpy — tons per year
N/A — Not applicable as Atlantic County is in attainment for those pollutants

A review of the total operational emissions in the above table shows that both VOC and NOy are below the
General Conformity de minimis emission levels. Therefore, the Proposed Project does not require a formal
General Conformity determination. Emissions during the operations and maintenance phase of the Proposed
Project would result in negligible long-term adverse impacts to air quality.

Decommissioning

Emissions during decommissioning associated with the Proposed Project would be similar to those
described for construction. As described above, these emissions would be well below the General
Conformity de minimis emission levels. Therefore, the Proposed Project does not require a formal General

> No back-up generators would be used by the Proposed Project; therefore, back-up generator use was not included
in the air quality modeling analysis.
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Conformity determination. Emissions during the decommissioning phase of the Proposed Project would
result in minor short-term adverse impacts to air quality.

3.2.3 No Action Alternative

Under the No-Action Alternative, no construction, operations and maintenance, or decommissioning
activities would occur. Existing conditions would remain the same, and therefore, no impacts to physical
resources would occur.

3.3  Water Resources

The following sections contain specific information regarding the marine environment in which the
Proposed Project would be sited.

3.3.1 Affected Environment

The following section describes the existing marine environment that would be potentially be affected by
the Proposed Project.

3.3.1.1 Tides and Currents

Currents off the Atlantic City coast include the following: (1) the north Gulf Stream Countercurrent, which
consists of cold water that is flowing slowly west to southwest; (2) near-surface currents generated by
prevailing winds; (3) longshore currents generated by surf zone dynamics; (4) rip currents generated by
surf zone dynamics; and (5) tidal currents in the vicinity of the inlet channels. The primary current
components in open water (greater than 0.5 miles from beaches and 1 mile from the inlets) are the north
Gulf Stream Countercurrent and wind-generated near surface currents. East of New Jersey, typical current
velocities are approximately 0.4 to 1.1 knots.

Tides in the vicinity of Atlantic City are semi-diurnal (i.e., having two high tides and two low tides each
day) and have a mean range of 4.1 feet. Although tides are one of the principal components of currents,
effects of tidal fluctuations generally cannot be felt more than 1 mile offshore (NOAA 2007).

3.3.1.2 Waves

Waves off the New Jersey coast are composed of short period/wavelength local wind-generated waves
superimposed on longer period/wavelength swells propagating from the open Atlantic Ocean. Winds from
the west and north have a limited fetch (i.e., length of water over which a given wind has blown) for build-
up of wind-generated waves, while winds out of the south and east have an unlimited fetch, and can generate
large waves throughout the project area. Instrumentation at the Coastal Marine Automated Network stations
measure weather and wave characteristics, including annual mean and maximum significant wave heights.
Significant wave height is defined as the average of the highest 33 percent of the observed waves. Table 3-
4 summarizes the mean and maximum significant wave heights for the two buoys located closest to the
project area. Buoy 44001 is located approximately 65 miles off of Cape May, New Jersey approximately
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1.11 feet above MLLW and Buoy 44012 is located approximately 15 miles off of Five Fathom Bank, New
Jersey, approximately 1.02 feet above MLLW.

Table 3-4. Mean and Maximum Significant Wave Heights (feet) Proximate to the Project
Area
Buoy 44001 Buoy 44012
(Oct 1975 — Apr 1991) (Oct 1986 — Nov 1992)
Month Mean Max Mean Max
January 59 17.7 3.9 27.9
February 4.9 21.7 3.6 14.8
March 59 19.0 3.9 171
April 3.3 141 3.9 13.8
May 3.6 9.8 3.3 10.2
June 3.3 9.2 2.6 8.5
July 3.3 9.8 2.3 7.9
August 3.6 23.0 2.6 131
September 3.6 10.8 3.0 131
October 5.9 21.0 3.6 154
November 4.9 25.6 3.6 15.1
December 5.6 23.3 3.9 17.4
Source: NOAA 2012.

Generally the highest wave conditions occur off the New Jersey coast from September through April, which
includes a portion of the New Jersey hurricane season (typically June through November). Calmer
conditions exist from May through August.

3.3.1.3 Water Quality

For the purposes of this EA, water quality is a measure of the ability of a water body to maintain the
ecosystems it supports or influences. In the case of coastal and marine environments, the quality of the
water is influenced by the rivers that drain into the area, the quantity and composition of wet and dry
atmospheric deposition, the influx of constituents from sediments, and human activities such as discharges,
run-off, dumping, air emissions, burning, and spills (Minerals Management Service [MMS] 2009).

The project area is located within and offshore of the Great Egg Harbor Watershed (Hydrologic Unit Code
[HUC] 02040302). The Atlantic Coast in this area, from Absecon to Ventor City is listed on the USEPA
303(d) list as impaired water (USEPA 2010). The causes of impairment include pesticides, organic
enrichment/oxygen depletion, mercury, and PCBs. Offshore the project area is located within the Atlantic
Ocean which is a tidal, navigable waterway and is designated in the New Jersey Surface Water Quality
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Standards (NJSWQS) at N.J.A.C. 7:9B as a SC (C1) water, which has the following designated uses as
defined at N.J.A.C. 7:9B-1.12(f):

Shellfish harvesting in accordance with N.J.A.C. 7:12;

Primary and secondary contact recreation;

Maintenance, migration, and propagation of the natural and established biota; and
Any other reasonable uses.

HowpdpE

Per N.J.A.C. 7:7E-8.4, as required by Section 307(f) of the Federal Coastal Zone Management Act (Public
Law 92-583), federal, state and local water quality requirements established under the Clean Water Act (33
US Code [USC] § 1251) shall be the water resource standards of the coastal management program. These
requirements include not only the minimum requirements imposed under the Clean Water Act, but also the
additional requirements adopted by states, localities, and interstate agencies pursuant to Section 510 of the
Clean Water Act and such statutes as the New Jersey Water Pollution Control Act. A Section 401 Water
Quality Certificate was granted for the originally Proposed Project (Permit # 0102-09-0024.2 CDT 100001)
and although the Proposed Project has evolved slightly, this permit is still valid.

3.3.2 Environmental Impacts Related to Water Resources

The following section describes potential environmental consequences to water resources throughout the
phases of the Proposed Project.

3.3.2.1 Tides and Currents

Due to the negligible size of the offshore project footprint, the Proposed Project would not impact tides or
currents during the construction, operations and maintenance, or decommissioning phases.

3.3.2.2 Waves

Due to the negligible size of the offshore project footprint, the Proposed Project would not impact waves
or average wave height during the construction, operations and maintenance, or decommissioning phases.

3.3.2.3 Water Quality
Construction Phase

Sediment Suspension

The installation of the turbine foundations using a pile driving hammer would result in localized suspension
of bottom sediment (i.e., increase in the sediment load within the water column). The submarine cable and
the offshore transition area at the nearshore jet-plow-to-HDD transition would be buried in the sediment.
These activities would also result in sediment suspension. The construction of the Proposed Project would
have a direct, short-term impact on water quality in discreet locations within the project area. However, the
impacts to water quality would be minimal and temporary as natural sediment build up would allow the
ocean to maintain the marine ecosystems it supports. Cape Wind (2006) noted that suspension of sediment,

DOE/EA-1970 3-22 February 2015



Affected Environment and Environmental Impacts

particularly in areas where the Proposed Project would be located (i.e., characterized by coarse sand
sediments) is minimal and extends out from the piling or the cable run no more than several hundred feet
and exists in the water column no more than once per day.

Jet plow technology would be used for the installation of the submarine cable. This is the preferred method
over mechanical dredging as it has the ability to achieve the desired burial depth with minimal
environmental impacts to water quality or sensitive aquatic natural resources. In addition, it avoids the need
to remove and handle sediments along the cable route which is a problem with traditional mechanical
dredging and trenching techniques. The jet plow device is hydraulically powered and requires a specially
designed cable laying vessel to tow it along the sea bottom. As it’s pulled forward, it fluidizes the sediment
in such a way that the cable settles into the trench under its own weight to the planned depth of burial. It
achieves this through the use of pressurized seawater from a water pump system on board the cable vessel
and hydraulic pressure nozzles on the jet plow device that create a direct downward and backward swept
flow force inside the trench which limits the upward movement of sediments into the water column and
maximizes the gravitational replacement of sediments onto the cable.

Construction activities, including installation of the foundations, cables, and decommissioning activities
would disturb the sea floor, with the potential to temporarily increase turbidity and total suspended solids
(TSS). These activities would be of short duration, several weeks at most. Sediment grain size in the project
area is predominantly medium-coarse sand, with less than 5 percent silt/clay. Any sediments that are
disturbed during construction would rapidly settle out. Consequently, adverse impacts associated with
sediment suspension resulting from the Proposed Project would be minor and short-term.

Hazardous Materials and Wastes

All vessels would comply with USCG regulations for management of onboard fluids and fuels, including
maintaining and implementing spill prevention plans. The likelihood of spills given these requirements is
relatively low and the volume and relative area that could be impacted would be small. Such spills would
be unlikely to measurably affect water quality.

Surface sediment samples show that the silt/clay component is less than 5 percent (FACW unpublished
sediment data). Therefore, the ability of the sediments to retain organic carbon and associated contaminants
is low. Further, the project area is distant from potential sources of contaminants. Therefore, localized
sediment disturbance is unlikely to release sediment-bound contaminants during construction.

As a result of standard directional drilling techniques from shore to seaward, the drill bit would break out
of the seabed at the 15-foot contour approximately 1,800 feet from shore. There would be additional
disturbance at the borehole where the 12-inch diameter HDD conduit would break out of the seabed. Anchor
line sweep, anchoring, and skids on the jet plow would also temporarily disturb small additional areas of
substrate. Jetting, and to a much lower degree, plowing, would result in temporary suspension of sediments,
potentially causing additional benthic impacts from burial or smothering near the trench. All of these
impacts would be localized and short term. At the moment of drill bit breakout, a small amount of drilling
fluid would be released into the water column. Drilling fluid consists of water (95 percent) with a small
amount of bentonite (5 percent), which is a naturally occurring clay, along with small amounts of
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environmentally-safe polymer additives, which would be selected by Professional Engineers depending
upon the soils/geology encountered. After the seabed breakout of the drill bit, a back-reaming operation
would take place and pullback of the 2,600 feet of high density polyethylene (HDPE) conduit pipe would
be performed from a barge moored offshore at the breakout location.® The HDD activity in the EFH habitat
would occur over a 2- to 3-day period, further reducing the risk of contamination. Consequently, adverse
impacts associated with hazardous materials and wastes resulting from the Proposed Project would be minor
and short-term.

Operations and Maintenance Phase

Sediment Suspension

During the operations and maintenance phase, project-related sediment suspension would be negligible and
would be largely associated with maintenance activities. Consequently, adverse impacts associated with
sediment suspension resulting from the operations and maintenance phase of the Proposed Project would
be negligible and short-term.

Hazardous Materials and Wastes

There would be minor amounts of lubricants and hydraulic oils associated with each of the turbines.
However, most ongoing maintenance would occur inside the turbines, so the risk of a spill would be minor.
Additionally, no oils or other waste would be discharged during service events. Appropriate best
management practices would be implemented to provide for containment and collection of hazardous
material spills should they occur. It is not expected that any painting would be necessary during the life of
the turbines, other than to repair minor surface damage. The original coating system on the towers is
designed to last the lifetime of the structure.

As with vessels associated with construction, all vessels used for operations and maintenance activities
(approximately one per week) would comply with USCG regulations and applicable spill prevention plans
and, therefore, potential impacts from spills are very unlikely.

As part of the Operations and Maintenance Plan for the operations of the turbines, an OSRP would be
developed which would include the identification of a qualified Spill Responder. The Spill Responder
would maintain the resources and availability necessary to address any spills. It is anticipated that
development of the OSRP would be performed through close communication with the appropriate agencies
such as the USCG. Therefore, potential adverse impacts associated with hazardous materials and wastes
resulting from the operations and maintenance phase of the Proposed Project would be negligible and short-
term.

62,600 feet of HDPE conduit pipe includes 1,800 feet from the offshore transition point to the shoreline and another
800 feet from shoreline below beach and boardwalk to the vault at the terminus of Tennessee Avenue.
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Decommissioning

Sediment Suspension

The removal of the turbine foundation and submarine cable would result in sediment suspension. However,
the impacts to water quality would be minimal and temporary as natural sediment accretion would allow
the ocean to maintain the marine ecosystems it supports. Adverse impacts associated with sediment
suspension resulting from the decommissioning phase of the Proposed Project would be minor and short-
term.

Hazardous Materials and Wastes

Fuel spills or leaks from vessels and deconstruction equipment could also occur but would be unlikely due
to secondary containment systems and spill response plans. Further, potential minor fuel spills or leaks
would not measurably affect water quality due to the relatively small volume of fuel carried aboard vessels
or equipment involved in decommissioning. Potential adverse impacts associated with hazardous materials
and wastes resulting from the decommissioning phase of the Proposed Project would be minor and short-
term.

3.3.3 No Action Alternative

Under the No-Action Alternative, no construction, operations and maintenance, or decommissioning
activities would occur. Existing conditions would remain the same, and therefore, no impacts to water
resources would occur.

3.4 Biological Resources

The following sections contain specific information regarding the biological resources in and around the
project area. Biological resources have been documented in the project area during two different survey
efforts. As part of the permitting process, FACW conducted a series of pre-construction surveys beginning
in May 2010 and continuing into May 2011 (GeoMarine, Inc. [GMI] and Curry & Kerlinger 2011). The
pre-construction program provided site specific data that would supplement the 23-month NJDEP
Ocean/Wind Power Ecological Baseline Studies (NJDEP EBS) previously conducted by GMI off New
Jersey in 2008 and 2009 (GMI 2010). The final report of these studies is available at
http://www.nj.gov/dep/dsr/ocean-wind/. Additional studies used to inform the biological resources impact
analysis include the following studies and survey efforts:

e  Aquatic Resources Impact Assessment 20 MW Offshore Wind Energy Project Offshore of Atlantic
County, New Jersey (AMEC 2009);

e Revised Marine Mammal and Sea Turtle Risk Assessment 20 MW Offshore Wind Energy Project
(AMEC 2011);

e Ocean/Wind Ecological Baseline Studies, Final Report, Volume Il: Avian Studies (GMI 2010)
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e Avian, Sea Turtle, and Marine Mammal Summary Data May 2010-May 2011 (GMI and Curry &
Kerlinger 2011);

o FEssential Fish Habitat Assessment for the Fishermen’s Atlantic Offshore Windfarm, LLC Proposed
Six Turbine New Jersey State Waters Offshore Wind Project 2.8 Miles Off of Atlantic City, New
Jersey (Normandeau 2011a);

o Fishermen’s Energy 20MW Offshore Wind Energy Project: Benthic Macroinvertebrate Report
(Normandeau 2011b);

o The Use of Aerial Platform Monitoring to Document Offshore Bat Migration for the Fisherman’s
Atlantic City Windfarm Development Project Interim Report for the Spring (NEES and GMI 2011);
and

o Pre-Construction Monitoring of Offshore Bat Migration for the Fishermen’s Atlantic City
Windfarm Development Project (NEES and GMI 2013).

3.4.1 Affected Environment

The description of biological resources provided below does not include a description of wetlands,
vegetation, or terrestrial mammals. Per CEQ guidelines resources that are anticipated to experience either
no impact or negligible environmental impact under implementation of the Proposed Project are not
examined in detail, but described above in Section 3.1.

3.4.1.1 Marine Mammals and Sea Turtles

Marine mammals include whales, dolphins, porpoises, and seals. The following section describes marine
mammals and sea turtles that are known to occur or could potentially occur in the project area. These data
were primarily derived from pre-construction surveys performed by FACW and the NJDEP EBS
(Figure 10; AMEC 2011; GMI 2010; GMI and Curry and Kerlinger 2011).

Methods used to determine presence of marine mammals and sea turtles were similar to those approved by
the NJDEP and used in the NJDEP EBS (GMI 2010). Transects followed a grid beginning just offshore to
approximately 5 nautical miles, with the sampling area including approximately 985 feet off the side of the
boat. By May 2011 approximately 61 miles of transects were logged, from which data on marine mammals,
and sea turtles were compared to data from approximately 380 miles of transects logged by NJDEP EBS
(GMI 2010).

Marine Mammals

All marine mammal species are protected by the Marine Mammal Protection Act of 1972, as amended in
1994 (MMPA). The MMPA prohibits the take of marine mammals, which is defined as the harassment,
hunting, or capturing of marine mammals, of the attempt thereof. Harassment is further defined as any act
of pursuit, annoyance, or torment and is classified as Level A (potentially injurious to a marine mammal or
marine mammal stock in the wild) and Level B (potentially disturbing a marine mammal or marine mammal
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stock in the wild by causing disruption to behavioral patterns). Activities, such as pile driving or the use of
vessels with dynamic positioning thrusters, have the potential to cause harassment as defined by the MMPA.

Forty-two marine mammal species have confirmed occurrences or potential for occurrence in the marine
waters off the coast of New Jersey (GMI 2010). Of these 42, only 20 occur as a regular or normal part of
the fauna in the northeast Atlantic Ocean and would be likely to be found in the project area (see Table 3-
5; AMEC 2011).

Based on the results of FACW pre-construction surveys and the NJDEP EBS, the bottlenose dolphin
(Tursiops truncatus) was the most commonly observed species, with over 280 individuals documented.
Additionally, the pre-construction surveys recorded two fin whales (Balaenoptera physalus) and two
humpback whales (Megaptera novaeangliae) as well as one to four harbor seals (Phoca vitulina), minke
whales (Balaenoptera acutorostrata), and harbor porpoises (Phocoena phocoena) (GMI and Curry &
Kerlinger 2011). Although no pattern was discernible among whales with respect to distribution in relation
to the shoreline, dolphin abundance appeared to increase from the shore outward with most observations
between 3 and 5 nautical miles from shore (Figure 10; GMI and Curry & Kerlinger 2011). Descriptions of
federally listed marine mammals known to occur in the project area have been provided below.

Fin Whale

The fin whale was listed as federally endangered in 1970. The best abundance estimate for fin whales in
the western North Atlantic is 3,985 individuals (Waring et al. 2011). Present threats to fin whales are similar
to those that threaten other whale species, namely fishery entanglements and vessel strikes. Fin whales seem
less likely to become entangled than other whale species. Glass et al. (2008) reported that between 2002
and 2006, fin whales belonging to the Gulf of Maine population were involved in eight confirmed
entanglements with fishery equipment. On the other hand, vessel strikes may be a more serious threat to fin
whales. Glass et al. (2008) reported eight vessel strikes, while Nelson et al. (2007) reported ten strikes.
NOAA data indicate that nine fin whales were confirmed killed by collisions from 2005 through 2009
(Waring et al. 2011). A study compiling whale/vessel strike reports from historical accounts, recent whale
strandings, and anecdotal records by Laist et al. (2001) reported that, of the 11 great whale species studied,
fin whales were involved in collisions most frequently.

The range of fin whales in the North Atlantic extends from the Gulf of Mexico, the Caribbean Sea, and the
Mediterranean Sea in the south to Greenland, Iceland, and Norway in the north. They are the most
commonly sighted large whales in continental shelf-waters from the mid-Atlantic coast of the US to Nova
Scotia, principally from Cape Hatteras northward (Sergeant 1977; Sutcliffe and Brodie 1977; Cetacean and
Turtle Assessment Program 1981; Hain et al. 1992; Waring et al. 2011). Fin whales, much like humpback
whales, seem to exhibit habitat fidelity to feeding areas (Waring et al. 2011; Kenney and Vigness-Raposa
2010). While fin whales typically feed in the Gulf of Maine and the waters surrounding New England,
mating and calving (and general wintering) areas are largely unknown (Waring et al. 2011). Strandings data
indicate that calving may take place in the mid-Atlantic region during October to January (Hain et al. 1992).

Fin whales are present in the mid-Atlantic region during all four seasons, although sightings data indicate
that they are more prevalent during winter, spring, and summer (Waring et al. 2012).
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Humpback Whale

The humpback whale was listed as endangered in 1970 due to population decrease resulting from
overharvesting. The humpback whale population within the western North Atlantic has been estimated to
include approximately 4,894 males and 2,804 females, with an ocean basin-wide estimate of approximately
11,570 individuals (Waring et al. 2013). According to the species stock assessment report, the best estimate
of abundance for the Gulf of Maine stock of humpback whales is 823 individuals (Waring et al. 2013).

A majority of female humpback whales migrate from the North Atlantic to the Caribbean in winter, where
calves are born between January and March (Blaylock et al. 1995). Not all humpback whales migrate to the
Caribbean during winter, and numbers of this species are sighted in mid- to high-latitude areas during winter
(Clapham et al. 1993; Swingle et al. 1993). The mid-Atlantic area may also serve as important habitat for
juvenile humpback whales, evidenced by increased levels of juvenile strandings along the Virginia and
North Carolina coasts (Wiley et al. 1995).

Contemporary human threats to humpback whales include fishery entanglements and vessel strikes. Glass
et al. (2008) reported that between 2002 and 2006, humpback whales belonging to the Gulf of Maine
population, were involved in 77 confirmed entanglements with fishery equipment and nine confirmed ship
strikes. Humpback whales that were entangled exhibited the highest number of serious injury events of the
six species of whale studied by Glass et al. (2008). The minimum annual rate of anthropogenic mortality
and serious injury to humpback whales occupying the Gulf of Maine was 4.2 individuals per year (Nelson
etal. 2007). NOAA records for 2006 through 2010 indicate ten reports of mortalities as a result of collisions
with vessels and 29 serious injuries and mortalities attributed to entanglements (Waring et al. 2013).

Humpback whales exhibit consistent fidelity to feeding areas within the northern hemisphere (Stevick and
Pacheco de Godoy 2006), effectively creating six subpopulations that feed in six different areas during
spring, summer, and fall. These populations can be found in the Gulf of Maine, the Gulf of St. Lawrence,
Newfoundland/Labrador, western Greenland, Iceland, and Norway (Waring et al. 2013). Humpback whales
migrate from these feeding areas to the West Indies (including the Antilles, the Dominican Republic, the
Virgin Islands and Puerto Rico) where they mate and calve (NMFS 1991; Waring et al. 2013). While
migrating, humpback whales utilize the mid-Atlantic as a migration pathway between calving/mating
grounds to the south and feeding grounds in the north (Waring et al. 2013). Humpbacks typically occur
within the mid-Atlantic region during fall, winter, and spring months (Waring et al. 2012). Therefore,
humpback whales have the potential to occur in the project area during these seasons.

North Atlantic Right Whale

The North Atlantic right whale was listed as a federal endangered species in 1970. When the right whale
was protected in the 1930s, it is believed that the North Atlantic right whale population was roughly 100
individuals. In 2009, the Western North Atlantic population size was estimated to be at least 444 individuals
(Waring et al. 2013).

The North Atlantic right whale was the first species targeted during commercial whaling operations and
was the first species to be greatly depleted as a result (Kenney 2002). Contemporary human threats to North
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Atlantic right whale populations include fishery entanglements and vessel strikes, along with habitat loss,
pollution, anthropogenic noise, and intense commercial fishing (Kenney 2002). Ship strikes of individuals
can impact North Atlantic right whales on a population level due to the intrinsically small remnant
population that persists in the North Atlantic (Laist et al. 2001). Between 2002 and 2006, a study of marine
mammal strandings and human-induced interactions reported that North Atlantic right whales in the western
Atlantic were subject to the highest proportion of entanglements (25 of 145 confirmed events) and ship
strikes (16 of 43 confirmed occurrences) of any marine mammal studied (Glass et al. 2008). From 2006
through 2010, nine of 15 records of mortality or serious injury to North Atlantic right whales involved
entanglement or fishery interactions (Waring et al. 2013). The NOAA marine mammal stock assessment
for 2012 reports that the low annual reproductive rate of North Atlantic right whale, coupled with a small
population size, suggests human-caused mortality may have a greater impact on population growth rates
for this species than for other whales (Waring et al. 2013).

Similar to the other whale species described, North Atlantic right whales have the potential to traverse the
project area. To address the potential for ship strikes, NOAA designated segments of the near-shore waters
of the mid-Atlantic Bight as mid-Atlantic seasonal management areas for right whales. NMFS requires that
all vessels 65 feet or longer must travel at 10 knots or less within the right whale seasonal management
areas from November 1 through April 30, when North Atlantic right whales are most likely to pass through
these waters.

Sea Turtles

Five sea turtle species have confirmed or potential occurrences in the marine waters off the coast of New
Jersey (GMI 2010). Of those species, only the loggerhead turtle (Caretta caretta) and the leatherback turtle
(Dermochelys coriacea) have been observed within the vicinity of the project area (AMEC 2009; GMI
2009). However, based on the results of pre-construction surveys and the NJDEP EBS, just one single
loggerhead turtle (Caretta caretta) sighting was recorded near the center of the project area in 2010 and
2011 (Figure 10; GMI 2010; GMI and Curry & Kerlinger 2011). Descriptions of federally listed sea turtles
known to occur in the project area have been provided below.

Loggerhead Turtle

The loggerhead sea turtle was federally listed as threatened in 1978. Threats to the loggerhead sea turtle
include both naturally caused and anthropogenic destruction and alteration of nesting habitats, marine
debris, coastal noise and light pollution, beach vehicle traffic, boat strikes, and fishery incidents (Turtle
Expert Working Group 2000; NMFS and USFWS 2007a).

In the Atlantic, the loggerhead turtle's range extends from Newfoundland to as far south as Argentina.
During the summer, nesting occurs primarily in the subtropics. Although the major nesting concentrations
in the US are found from North Carolina through southwest Florida, minimal nesting occurs outside of this
range westward to Texas and northward to Virginia. Adult loggerheads are known to make extensive
migrations between foraging areas and nesting beaches. During non-nesting years, adult females from US
beaches are distributed in waters off the eastern US and throughout the Gulf of Mexico, Bahamas, Greater
Antilles, and Yucatan (NOAA 2014b).
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Loggerhead sea turtles were observed during the FAWC surveys and are known to occur within the project
area.

Leatherback Turtle

The leatherback sea turtle was federally listed as endangered in 1970. Most threats to this species are
anthropogenic and include: (1) coastal tourism, (2) habitat alteration and loss, (3) artificial lighting on
breeding beaches, (4) pollution, (5) global warming, (6) and ingestion of marine debris (e.g., balloons).
However, vessel strikes and commercial fishing are the largest threats to this species (NMFS and USFWS,
2007Db; Turtle Expert Working Group 2007; NMFS and USFWS 1992).

Adult leatherbacks are capable of tolerating a wide range of water temperatures and have been sighted along
the entire continental east coast of the US as far north as the Gulf of Maine and south to Puerto Rico, the
US Virgin Islands, and into the Gulf of Mexico (NOAA 2014a). Nesting occurs within tropical and
subtropical climates, and the only nest colonies in continental US are in Florida. While sightings of
leatherback sea turtles off the coast of New Jersey are likely transient migrating individuals, leatherback
turtles were observed during the FAWC surveys and are known to occur within the project area.
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Figure 10. Marine mammals and sea turtles documented in the vicinity of the Proposed Project
(from GMI and Curry & Kerlinger 2011).
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Table 3-5. Marine Mammals and Sea Turtles Potentially Occurring in the Project Area

Common Name Scientific Name Coﬁ\s]e?\tlzttei}on UTiIS G AET? 7332?52:1'? I|Ir¥ O IR AT
Status Observed/Expected Project Area EBS Study Area

Whales
Fin whale Balaenoptera physalus FE Year round Possible v
Humpback whale Megaptera novaeangliae FE Year round Possible v
Minke whale Balaenoptera acutorostrata LC Winter/Summer Possible v
North Atlantic right whale Eubalaena glacialis FE Year round Possible v
Sei whale Balaenoptera borealis FE N/A Uncommon
Dolphins
Atlantic spotted dolphin Stenella frontalis U N/A Uncommon
Atlantic white-sided dolphin Lagenorhynchus acutus LC N/A Uncommon
Bottlenose dolphin Tursiops truncatus LC May-August Possible v
Common dolphin Delphinus delphis LC November-March Possible v
Harbor porpoise Phocoena phocoena LC Fall-Spring Possible 4
Long-finned pilot whale Globicephala melas ] N/A Uncommon
Risso’s dolphin Grampus griseus LC N/A Uncommon
Short-finned pilot whale Globicephala macrorhynchus ] N/A Uncommon
Seals
Gray seal Halichoerus grypus LC N/A Possible
Harbor seal Phoca vitulina LC Year round Possible 4
Sea Turtles
Green turtle Chelonia mydas FE May-November Possible
Hawksbill turtle Eretmochelys imbricata FE Spring-Summer Uncommon
Kemp’s ridley Lepidochlelys kempi FT May-November Possible
Leatherback turtle Dermochelys coriacea FE May-November Possible 4
Loggerhead turtle Caretta caretta FE Summer/Fall Possible v

Sources: AMEC 2011; NJDEP 2010, 2012b; USFWS 2014a.

Notes: FE = Federally Endangered; FT = Federally Threatened; U = Undetermined; LC = Least Concern
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3.4.1.2 Birds and Bats

The following section describes bird and bat species that have been documented to inhabit the project area.
These data were primarily derived from pre-construction surveys performed by FACW and the NJDEP
EBS (Figure 11; GMI 2010; GMI and Curry & Kerlinger 2011).

Birds

Migratory Birds

Despite the level of human development and activity present, mid-Atlantic Coast plays an important role
in the ecology of many bird species. The Atlantic Flyway, which encompasses all of the areas that could be
potentially affected by the Proposed Project, is a major route for migratory birds, which are protected under
the Migratory Bird Treaty Act of 1918 (MBTA).

The official list of migratory birds protected under the MBTA, and the international treaties that the MBTA
implements, is found at 50 CFR Part 10.13. The MBTA makes it illegal to “take” migratory birds, their
eqgs, feathers, or nests. Under Section 3 of Executive Order 13186, DOE and USFWS established a
Memorandum of Understanding (MOU) on September 12, 2013, which identifies specific areas in which
cooperation between the agencies would substantially contribute to the conservation and management of
migratory birds and their habitats. The purpose of the MOU is to strengthen migratory bird conservation
through enhanced collaboration between the agencies. One of the underlying tenets identified in the MOU
is to evaluate potential impacts to migratory birds and design or implement measures to avoid, minimize,
and mitigate such impacts as appropriate.

Bald Eagles and Golden Eagles

The Bald and Golden Eagle Protection Act (BGEPA) of 1940, as amended (16 USC § 668-668d) prohibits
the “take” and trade of bald and golden eagles. However, golden eagles are not expected to occur within or
adjacent to the project area. Thus, the project would have no effect on golden eagles. Bald eagles occur
near wetlands such as seacoasts, rivers, large lakes, or marshes but not in the open ocean, thus the marine
portion of the project would have no effect on bald eagles. No bald eagles were documented in any of the
avian surveys associated with the Proposed Project.

Project Area Surveys

Using the same transects as described for marine mammals and sea turtles above, FACW conducted surveys
during 2010 — 2012 on bird abundance and behavior. During the 2010-2011 surveys, 22,491 individual bird
sightings of 65 species were recorded (GMI and Curry & Kerlinger 2011). The most common species were
northern gannet (Morus bassanus), scoters, cormorants, gulls, and loons. Northern gannet was the most
numerous species (20.4 percent of all sightings), although the three species of scoters accounted for 33.6
percent of all bird sightings. Gulls and terns accounted for 26.5 percent of all birds, whereas cormorants
accounted for 9.5 percent of all birds. Together these four species groups accounted for 90 percent of all
birds detected. There were few shearwaters, pelicans, grebes, storm-petrels, herons, jaegers, shorebirds,
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alcids, raptors, or songbirds that were detected during the surveys. Comparisons between the 2010-2011
and the 2008-2009 NJDEP EBS data revealed similar species composition and abundances across years.
However, seasonal data demonstrated the greatest abundance and number of species during fall when a
variety of species migrated through the project area.

Special effort was taken to determine whether federally threatened piping plovers (Charadrius melodus)
and red knots (Calidris canutus), and federally endangered roseate terns (Sterna dougallii) were present in
the project area. Between 2008 and 2011, no federally endangered or threatened species, candidate species,
or species proposed for listing were observed (GMI 2010; GMI and Curry & Kerlinger 2011). Additionally,
no federally designated critical habitat for federally listed bird species occurs within the project area
(USFWS 2014b). However, during these years, three state-listed species were observed including 14 least
terns (Sternula antillarum) (state endangered); 49 osprey (Pandion haliaetus) (state threatened), and seven
peregrine falcons (Falco peregrinus) (state threatened). None of the peregrine falcons or least terns were
observed within 0.60 miles of the turbine locations and only one of the 39 recorded ospreys was observed
within approximately 0.60 miles (Figure 11).

The gradient analyses for most species revealed a declining trend in abundance going offshore (i.e., away
from the shoreline) (GMI and Curry & Kerlinger 2011). Peak abundances of scoters, gulls, terns, and of all
birds combined were within 2 nautical miles of shore, with fewer birds from 2 nautical miles outward.
However, more northern gannets were observed beyond 1 nautical mile from the beach and there was great
variability in abundance of this species with respect to distance from shore and among years. Similarly,
loon abundances were extremely variable with distance from the shoreline. No species or group was
consistently observed in greatest abundances 2 to 3 nautical miles from shore, the area where turbines would
be located. Instead, they were either much closer to shore or spread over 2 to 5 nautical miles from shore.

Within the study area as a whole, extending 5 nautical miles from shore, the vast majority (i.e., 86.3 percent)
of birds observed flying during the 2010-2011 study were below the Rotor Swept Zone (RSZ) (i.e., the
airspace through which the turbine blades spin is called the rotor swept zone), whereas only 0.1 percent
flew higher than the height of the rotors. This pattern is consistent with that reported for the NJDEP EBS,
so itis likely that variability among years is minimal. In 2010-2011, 13.2 percent of flying birds were within
the RSZ, whereas in 2008-2009, 1.8 percent and 0.7 percent flew at this height.

Only a small number and percentage of the birds that were observed within the 2 to 3 nautical miles from
shore distance band (i.e., the location for the proposed turbines) were flying at the height of turbine rotors.
Of 11,972 bird sightings in this distance band during 2008-2009 and 2010-2011, only 6.7 percent were
flying in the RSZ. These birds were mostly gulls, for which 12.1 percent of 1,789 birds were in the RSZ.
For terns, scoters, gannets, and loons, the percentage ranged between 0.0 percent in the case of terns and
2.7 percent for gannets. However, cormorants, Canada geese, and Bonaparte’s gulls flew more often in the
RSZ.
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Figure 11. Federal and state-listed birds documented in the vicinity of the Proposed
Project (BACI refers to the entire area surveyed in compliance with NJDEP Permit
requirements; from GMI and Curry & Kerlinger 2011).
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The proposed turbines occupy only a very small portion of the area from 2 to 3 nautical miles from shore.
The six turbines and the area between the turbines out to the length of one blade would occupy only 3.2
percent of the area within the 2 to 3 nautical miles from shore distance band within the project area.
Consequently, a small number and percentage of birds would be expected within the turbine area.

The number of birds that would likely be flying within the RSZ at 2 to 3 nautical miles from shore is small.
This is derived from the 2,075 individuals observed between 2 to 3 nautical miles from shore and the 56
observed within the RSZ. Because the turbine area (including rotor diameter and distance between turbines)
accounts for 3.2 percent of the 2 to 3 nautical miles offshore between Longport and Brigantine, the number
of gannets, for example, likely flying within the RSZ at this distance from shore would have been about
1.79 birds. Similar estimates have been made for other species.

The most important findings of these studies include:

(i)

(ii)

(i)

(iv)

(v)

Large numbers of birds do not congregate, forage or spend extended periods of time within the
area where turbines would be located;

Bird abundance generally decreases with distance from shore and highest abundances of most
species are found within 2 nautical miles of the beach;

Very few birds were observed flying at rotor swept zone in any portion of the study area and a
vast majority were observed flying within 100 feet of the water. Because the turbines occupy
only about 3.2 percent of the two dimensional area between 2 and 3 nautical miles from shore
between Longport and Brigantine, the percentage of birds flying at rotor swept zone (i.e., 100
to 500 feet above the water) within the turbine area was minimal.

Federally-listed species reported by the USFWS to have the potential to occur in the project
area were not recorded during the years of observations. These species include the federally
endangered roseate tern (Sterna dougallii), and federally threatened piping plover (Charadrius
melodus) and red knot (Calidris canutus). They are considered either not to be present within
the project area or their presence is so infrequent that they are essentially not present.

Three New Jersey-listed species (state threatened peregrine falcon and osprey and state
endangered least tern) were found in very small numbers within the FACW survey area. No
falcons or terns, and only one osprey, was observed within 0.6 miles of the proposed turbine
locations.
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Bats

The federally endangered Indiana bat (Myotis sodalis) and proposed federally endangered Northern long-
eared bat (Myotis septentrionalis) are known to occur in New Jersey. Indiana bats are not known to occur
in Atlantic County; however, northern long-eared bat maternity colonies have been identified within
Absecon City, Egg Harbor Township, Galloway Township, Hamilton Township, and Pleasantville City
(USFWS 2014d). No federally designated critical habitat occurs within the project area for either of these
species (USFWS 2014b).

In August 2009, North East Ecological Services (NEES) was contracted to produce a desktop environmental
impact analysis on bats for the FACW. This report highlighted the lack of research on migratory bat
behavior across large bodies of water or along coastal corridors, and suggested that this was primarily the
result of the technical inability to monitor bat movements over water, particular at high altitude (NEES
2009). In the report, NEES highlighted anecdotal data on offshore bat migration from the historic literature
and produced a map identifying the location of all known offshore bat sightings since 1891. Although all
of these sightings were north or east of the project area, they suggested the possibility that migratory bats
could travel across the project area as they migrated south through the Atlantic coastal region.

During the 2011 spring and fall migratory seasons FACW contracted NEES to conduct transect surveys to
monitor bat activity in the project area (NEES and GMI 2011). In addition to the boat transects conducted
during the spring monitoring season, NEES conducted one blimp survey in June 2011. The blimp survey
used a modified transect to maximize the period when the acoustic monitors were parallel to the coastline.
Only four bat calls were recorded and all the bats were heard west of the project area in the transect route
that ran perpendicular to the coastline.

Based on these results, NEES continued monitoring bat activity during the fall migration. NEES completed
four surveys in August, documenting seven bat calls during two of these surveys (NEES and GMI 2011,
2013). Of the seven calls recorded, only two were located in close proximity to the proposed turbine
locations (approximately 0.50 miles away). One of these was a silver-haired bat (Lasionycteris noctivagans)
and the other was unidentified. The other five recorded calls were more than 1 mile away from the proposed
turbine locations and were identified as hoary bats (Lasiurus cinereus) and eastern red bats (Lasiurus
borealis).

During the spring 2012 migratory season, a total of five blimp transects were conducted across the project
site between May and June (NEES and GMI 2013). Only one eastern red bat was recorded across all five
sampling periods (NEES and GMI 2013). These data were similar to the ship-based transects of the spring
2011 migratory season in three major respects. First, both spring migratory sampling periods detected
relatively low levels of bat activity. Second, all the bats detected during the spring migratory surveys, across
ten different survey dates, were documented in the same area, approximately 1 to 1.5 miles directly offshore
of Margate City. Third, all of the bats documented in the spring migratory period were documented within
a 10-day period at the end of May (NEES and GMI 2013).
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3.4.1.3 Fisheries

The following sections describe fish and shellfish species that have been documented to inhabit the project
area. These data were primarily derived from pre-construction surveys performed by FACW and the NJDEP
EBS (Normandeau 2011a; GMI 2010). The waters off the coast of New Jersey are rich in sport fish and
non-game fish, both migratory and non-migratory. The coastal beaches and surf zone are particularly
important habitat. Studies conducted off northern New Jersey report 57 species representing 30 families
(Wilber et al. 2003). Shoreface sand ridges (e.g., Beach Haven Ridge off Little Egg Inlet) have higher
abundance and species richness compared to surrounding inner Continental Shelf (Vasslides and Able
2008). The pelagic zone (that being neither near the bottom of the ocean nor close to the shoreline) within
the project area contains large schools of herring and fast-swimming oceanic wanderers such as large
predatory fish. Sand and sand-mud plains in the project area typically contain demersal zone (that being on
or near the sea floor), solitary fish.

There are five fish species of concern and one federally threatened species found within or in the vicinity
of the project area. The five species of concern include alewife (Alosa pseudoharengus), blueback herring
(Alosa aestivalis), barndoor skate (Dipturus laevis), dusky shark (Carcharhinus obscurus), and sand tiger
shark (Carcharius Taurus). The federally threatened species is the Atlantic sturgeon (Acipenser
oxyrhynchus), which migrates along the Atlantic Coast.

Essential Fish Habitat

The Magnuson-Stevens Fishery Conservation and Management Act (Magnuson-Stevens Act) requires
fishery management councils to: (1) describe and identify EFH in their respective regions; (2) specify
actions to conserve and enhance that EFH; and (3) minimize the adverse effects of fishing on EFH. The
Magnuson-Stevens Act, as amended by the Sustainable Fisheries Act 1996 (Public Law 104-267), requires
all federal agencies to consult with NMFS on all actions, or proposed actions, permitted, funded, or
undertaken by the agency that may adversely affect EFH designated in fishery management plans. The
fishery management councils identify habitat areas of particular concern (HAPCs) within fishery
management plans. HAPCs are discrete subsets of EFH that provide extremely important ecological
functions or are especially vulnerable to degradation.

Fish could be impacted by underwater noise. Sublethal effects include behavioral effects such as feeding,
schooling, and reproduction; soft tissue impacts; hearing loss; visual impairment, and other physiological
conditions. The degree to which a fish is impacted by noise is dependent on several factors. These can
include both the species and life stage of fish as well as environmental factors such as water depth,
hydrodynamic regime, and substrate type. The absence of a swimbladder (including all cartilaginous fish
such as sharks, skates, and rays) reduces the vulnerability to sound and sound pressure effects. Smaller fish
are more likely to be affected by underwater sound than larger fish. Eggs and larvae are unable to avoid
sound effects, they are therefore potentially more vulnerable. FACW performed an EFH Assessment
(Normandeau 2011a) for the project area (refer to Section 2.5.2.2 for a discussion of NMFS consultation
associated with EFH). A list of the 26 species which have designated EFH or commercial importance in the
project area is presented in Table 3-6. Potential impacts to these species resulting from construction,
operations and maintenance, and decommissioning of the Proposed Project are presented in Section 3.4.2.3.
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Table 3-6. EFH Species Analyzed for the Proposed Project

Common Name Scientific Name Eggs Larvae | Juveniles Adults
Atlantic cod Gadus morhua v
Atlantic butterfish Peprilus triacanthus v
Atlantic sea herring Clupea harengus v v
Black sea bass Centropristus striata N/A v v
Bluefin tuna Thunnus thynnus v
Bluefish Pomatomus saltatrix v v v
Clearnose skate Raja eglanteria v
Cobia Rachycentron canadum v v v v
Dusky shark Charcharinus obscurus
King mackerel Scomberomorus cavalla v v v v
Little skate Raja erinacea v
Monkfish Lophius americanus v v v
Red hake Urophycis chuss v v v v
Sandbar shark Charcharinus plumbeus vIHAPC | v/HAPC | v//HAPC
Scup Stenotomus chrysops N/A N/A v v
Shortfin mako shark Isurus oxyrhyncus v
Spanish mackerel Scomberomorus maculatus 4 v v v
Spiny dogfish Squalus acanthias N/A N/A v
Summer flounder Paralicthys dentatus v v v v
Surf clam Spisula solidissima N/A N/A v v
Tiger shark Galeocerdo cuvieri v 4
Windowpane flounder Scopthalmus aquosus v v v v
Winter flounder Pseudopleuronectes americanus v v v v
Winter skate Leucoraja ocellata v
Witch flounder Glyptocephalus cynoglossus
Yellowtail flounder Limanda ferruginea v v

The notation "v"" indicates that EFH has been designated within the square for a given species and life stage. The notation "N/A"
indicates species that either have no data available on the designated lifestage, or that lifestage is not present in the species
reproductive cycle.

The notation “HAPC” indicates habitat areas of particular concern, which is EFH that has been judged to be particularly important
to the long-term productivity of populations of one or more managed species, or to be particularly vulnerable to degradation.
Source: Normandeau 2011a and NMFS, “Guide to Essential Fish Habitat Designations in the Northeastern United States for Marine
Waters.”
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3.4.1.4 Benthos

Boesch (1979) categorized the benthic habitat (i.e., the lowest level of a body of water, including the
sediment surface and some sub-surface layers) in an area located just north of the project area. This area
was described as inner shelf coarse substrate, characterized by dynamic, uniformly coarse sand containing
a benthic community dominated by mollusks (Tellina agilis), crustaceans (Tanaissus liljeborgi), a variety
of polychaetes, and the sand dollar Echinaachnius parma. Changes in dominant species were related to
changes in subtle bottom topography, especially ridge and swale topography.

BOEM and USACE have both conducted studies in the general area to evaluate the feasibility of sand
borrowing or harvesting. Byrnes and Hammer (2001) conducted benthic surveys in May and September
1998 for six borrow areas off southern New Jersey including an area just north of Absecon Inlet located
approximately 2.75 miles northeast of proposed Turbine 6 of the FACW project. This area in the Proposed
Project vicinity was a predominantly sandy habitat with a benthic community dominated by polychaete
worms (Polygordius sp. and Capitella capitata) and Atlantic nut clams (Nucela proxima) in May and
polychaete worms (Polygordius sp., Apoprionospio pygmaea, and Asabellides oculata) in September.

Versar, Inc. (2010) found that the benthic communities in the project vicinity were typical of mid-Atlantic
inner continental shelf sand community and were largely determined by sediment regime. The fine sand
areas in the project vicinity were typically dominated by amphipods (Protohaustorius wigleyi and
Acanthohaustorius similis) and polychaete worms (Apoprionospio pygmaea and Polygordius jouinae). The
medium sand areas were characterized by the absence of amphipods (Protohaustorius wigleyi and
Acanthohaustorius similis) and polychaete worms (Apoprionospio pygmaea), while the polychaete worm
(Polygordius jouinae) was the dominant species. High silt clay areas were dominated by polychaete worms
(Apoprionospio pygmaea and Amastigos caperatus).

In November 2010, Normandeau (2011b) conducted benthic invertebrate sampling at each turbine location
as part of the development of the EFH assessment. The total macrofaunal abundance ranged from
approximately 24 to 629 organisms per square foot. The number of unique taxa ranged from nine to 37.
The dominant species included a mix of polychaetes, amphipods, and bivalve mollusks (Normandeau
2011b).

3.4.2 Environmental Impacts Related to Biological Resources

Data from the biological studies conducted within the project area were used to assess potential risk posed
by the Proposed Project to biological resources in the nearshore waters at and near the project area.
Ultimately, these pre-construction data would be used to compare abundance, distribution, and behavioral
data of biological resources that would be collected during construction and post-construction phases of the
project (refer to Section 2.6.6 and Appendix B for Post-Construction Work Plan and Post-Construction
Monitoring Plan). Specifically, the data would be used to determine whether there are displacement impacts
to wildlife from offshore wind development in the offshore waters of New Jersey.

As described in Section 1.4, DOE and USACE have jointly re-initiated consultation related to impacts to
federally listed species under ESA and EFH protected under the Magnuson-Stevens Act. DOE and USACE
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determined the Proposed Project may effect but is not likely to adversely affect the following federally listed
species: Atlantic right whale, humpback whale, fin whale, sei whale, blue whale, sperm whale, Kemp’s
ridley sea turtle, loggerhead sea turtle, green sea turtle, leatherback sea turtle, hawksbill sea turtles, Atlantic
sturgeon, shortnose sturgeon, roseate tern, piping plover, red knot, northern long-eared bat, and seabeach
amaranth with the inclusion of the Department of the Army special permit conditions. DOE and USACE
have determined that the Proposed Project would have more than minimal but less than substantial adverse
effects on EFH and related species of concern.

3.4.2.1 Marine Mammals and Sea Turtles

The following section describes potential environmental consequences to marine mammals and sea turtles
throughout the phases of the Proposed Project.

Construction Phase
Vessel Traffic

Ship and barge noise is associated with bringing workers and construction materials to the site, laying
underwater cables, and providing work platforms for construction. The noise is generated mainly from the
turning of propellers, engine noises and other ship noises, and from the interactions of waves with the ship’s
hull. Several studies indicated that the underwater propeller noise is the strongest noise from ships and can
reach up to 160 dB. Small outboard motor vessels produce broadband sounds of about 150 dB These sounds
are attenuated to the range of 85 to 140 dB at a distance of 165 feet from the source (Richardson et al.
1991).

Ketten (1998) summarized that the vocalizations of most animals are tightly linked to their peak hearing
sensitivity. Therefore it is generally assumed that baleen whales hear in the same range as their typical
vocalizations. Sea turtles possess an overall hearing range of approximately 100 to 1,000 Hertz (Hz), with
an upper limit of 2,000 Hz (Ridgway et al. 1969; Lenhardt 1994; Bartol 1999; Ketten and Bartol 2006).
Although it is difficult to determine whether sea turtle response to vessel traffic is visual or auditory in
nature, it is assumed sea turtles can hear approaching vessels given their hearing range (Bartol et al. 2002;
Bartol and Musick 2003; Ketten and Bartol 2006; Moein and Ketten 2006; Levenson 2004). Juvenile
loggerhead, Kemps ridley and green sea turtles can be found foraging normally in the Peconic Estuary of
Long Island Sound in New York between July and October when low frequency (200 to 700 Hz) noise
levels are routinely between 102 and 113 dB (Samuel et al. 2005). Considerable variation exists among
marine mammals and sea turtles in hearing sensitivity and absolute hearing range (Richardson et al. 1985,
1995; Ketten 1998. From what is known of right, humpback, and fin whale hearing and the source levels
and dominant frequencies of the construction noise sources, it is evident that if present in the area where
the underwater noise occurs, right, humpback, and fin whales are capable of hearing construction related
noises, and have hearing ranges that are likely to have peak sensitivities in low frequency ranges that overlap
the dominant frequencies of pile driving and vessel noise (NMFS 2010; Figure 12). Sea turtles do not
appear to be overly disturbed by the physical presence of or sounds produced by vessels and vessel traffic,
and may simply dive when approached by a vessel and avoid areas of intensive human activity (Vella et al.
2001; Westerberg 1999; NMFS 2002).
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The sounds of vessels, similar to those described above, would be clearly audible to marine mammals and
sea turtles in the vicinity of the project area and transit routes. During construction activities, vessel traffic
bringing equipment and personnel to offshore construction sites may affect marine mammals. It is estimated
that during the construction of the project there would be between one and five ships at sea associated with
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Figure 12. Hearing threshold data for marine mammals (from Nedwell et al. 2007).

the Proposed Project, which is minor relative to the number of recreational and fishing boats that are known
to frequent the area on a routine basis. Due to this low level of vessel traffic that would occur during
construction, general disturbance associated with vessel movements would be limited and short-term in
nature. The likelihood of a project vessel collision with a marine mammal would also be low. Consequently,
adverse impacts related to vessel traffic during the construction phase of the Proposed Project would be
minor and short-term.

Construction Noise

Marine mammals and sea turtles are sensitive to a wide range of sound frequencies, with different species
exhibiting varying sensitivities to differing frequencies. Pile-driving, necessary to install the proposed
turbine foundations, creates a loud broad-band sound that spans across many frequencies; however, the
sound perceived by an individual marine mammal or sea turtle species will be limited to those that the
species has the ability to hear.

Pile-driving is typically carried out at up to 50 blows per minute until refusal penetration rate is achieved.
Sound levels diminish with distance from the source; peak sound pressure levels of 205 dB at a distance of
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approximately 70 feet from the piling could be reached in water. In water, the sound pressure diminishes
with distance at a rate of about 4 to 5 dB per doubling of distance (Thomsen et al. 2006; Nehls et al. 2007).
The peak sound pressure generated is strongly associated with the size of the piling, installation methods,
bathymetry and substrate type (Nehls et al. 2007; Nedwell et al. 2007). Strong pulses or continuous loud
noise may cause temporary or permanent damage to marine mammal hearing. The threshold intensity of
constant or impulsive sound for injury to the hearing apparatus of marine mammals is approximately 200
dB (Greenlaw 1987; McCauley 1998). From a regulatory perspective, broadband sound pressures
exceeding 180 dB for cetaceans and exceeding 190 dB for pinnipeds may cause injury (NMFS 2002).

The sound effects of pile-driving the turbine foundations would be intermittent and spread over a period of
2 months during the summer of 2017. The length of time associated with the installation of each foundation
is a function of the piling diameter, the depth to which the pile would be driven, hammer size, and the
characteristics of the bottom. Offshore experience to date has shown that it normally takes approximately
24 hours in fair weather conditions to position the vessel used to install each foundation and anchor or jack
it up out of the water.

The MMS, in their EA for the Issuance of Leases for Wind Resource Data Collection on the Outer
Continental Shelf Offshore Delaware and New Jersey (MMS 2009) and associated BA (MMS 2008)
concluded that noise generated from pile-driving activities would result in minimal to negligible behavioral
harassment and would not result in injury, death, or population level effects to marine mammals and sea
turtles.” This conclusion was based on their evaluation for the installation of seven meteorological towers
with associated oceanographic data collection devices across seven separate lease blocks, one of which
includes the Fishermen’s meteorological tower on Lease Block 6931. The MMS specifically concluded that
because of the limited location and duration of pile-driving activities, it is expected that few individuals
would be present within the project area and that marine mammals and sea turtles would likely leave the
immediate vicinity of the pile-driving.

The MMS pile-driving assessment was based on the noise levels cited in Madsen et al. (2006) and Thomsen
et al. (2006). Both of these papers focused on noise generated during the construction of offshore wind
farms, and both used sound estimates and actual measurements for pile-driving wind turbine foundations.
The MMS finding of no adverse impact for pile-driving individual meteorological towers can therefore be
extrapolated to individual wind turbine foundations.

The Proposed Project would include six turbines, and the pile-driving activities would last for a duration of
no longer than 2 weeks. As the pile driving process for each of the six turbine installations is anticipated to
require a total of 12 to 15 hours of driving time, any impact or displacement of fish and mammals would
be minor and short in duration.

" The name of the Minerals Management Service was changed to the Bureau of Ocean Energy Management,
Regulation, and Enforcement under Department of Interior Order No. 3302 (18 June 2010).
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Further, the implementation of mitigation and monitoring measures would minimize or eliminate the
potential harmful effects on marine mammals and sea turtles (MMS 2008, 2009). The NMFS May 14, 2009
response to the MMS request for consultation pursuant to the ESA determined that no listed whales or sea
turtles would be exposed to any noise greater than 160 dB, provided that a conservative 1,000-meter radius
safety exclusion zone would be established, monitored by marine mammal observers, in conjunction with
start-up and shut-down procedures based on species presence and movement (Bluewater and Tetra Tech
2010). The NMFS recommended a 750-meter radius safety exclusion zone around pile driving activities
(NMFS 2010).

For the New Jersey project area, an attenuation factor of 15 has been determined, based on local bathymetry,
water depth, pile type, and substrate type. Given an estimated Sound Pressure Level (SPL) of 199 dB 10
meters from the source, anticipated SPLs at various distances from pile driving each turbine location are
given in Table 3-7.

Table 3-7. Pile Driving Noise at Distance
Distance from Source Maximum peak SPL
(meters) (dB)
10 199
100 184
250 174
500 171
1,000 169

Pile-driving noise would likely have a substantially lower perceived noise further from the project area, and
therefore mobile marine animals would be capable of remaining far enough from the noise source to avoid
injury or behavioral impacts. In concert with applicant-committed measures (Section 2.6), and the short
duration of construction noise, noise impacts to marine mammals and sea turtle species from pile driving
would be minor and short-term. DOE and USACE have determined that the Proposed Project may affect
but is not likely to adversely affect the federally listed marine mammals and sea turtles described here.

The laying of submarine cables would also produce noise associated with water jetting, plowing, and sled
towing, with the noise intensity and duration depending on the techniques used. Noise related to cable
installation would occur over a very short period of time (i.e., 1 to 2 weeks). Marine mammals and sea
turtles would initially avoid the noise, but over a short period of exposure, may become habituated and
return to their normal movement patterns.

The long-term result of exposure to such construction related noise is not known. However, it is likely that
the marine mammals and sea turtles generally become habituated to the high levels of ambient and
anthropogenic noise. For example, in a study where juvenile loggerhead turtles were repeatedly exposed to
air gun blasts in an enclosed area, the turtles initially avoided the noise, but over a short period of exposure,
the avoidance response decreased (Southwood et al. 2008). Similar to turtles, studies off the California and
Alaska coastlines have shown that most species of cetaceans become acclimatized to the presence of
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offshore drilling equipment (Geraci and St. Aubin 1987). However, studies of bowhead whales (Balaena
mysticetus), a species similar to the North Atlantic right whale, in the Arctic, indicate that individuals would
often change course and behavior when exposed to the intense noise generated by active rigs and seismic
vessels (Ljungblad et al. 1988; Richardson et al. 1985, 1995; Richardson and MGillivary 1991). Bowhead
whales in the Beaufort Sea react, at least briefly, to aircraft, ships, seismic exploration, marine construction,
and offshore drill sites (Richardson and Malme 1993). Gray seals (Halichoerus grypus) became habituated
to construction activities, including pile installation, during construction of the Nésrevet Wind Farm in
Sweden (Westerberg 1999). Most baleen whales respond to constant, low-frequency sounds with broad-
band intensities of more than 120 dB (ARPA 1995). However, actual thresholds for behavioral responses
to sounds in the natural environment depend on the level of natural ambient sound. Whales apparently are
able to distinguish sounds in their optimum frequency range that are 10 to 20 dB above ambient levels at
the same frequency (Richardson and McGillivary 1991).

Temporary avoidance behavior in marine mammals and sea turtles in the project vicinity would be expected
during construction activity. These behavior changes would be short-term and would likely be similar to
the avoidance behaviors observed during heavy pleasure boat use, ferry traffic, or heavy fishing activity in
the areas used by these species. With their ability to avoid the construction vessels and the rarity with which
protected marine mammal and sea turtle species occur (GMI and Curry & Kerlinger 2011), the potential of
project-related vessel strikes and acoustical impacts from boats would be negligible for turtles. In addition,
marine mammal and sea turtle monitoring and avoidance techniques used during construction activities and
other applicant-committed measures (refer to Section 2.6) would further reduce the potential impacts to
marine mammals or sea turtles. In addition, the applicant-committed measures described in Section 2.6
would greatly reduce the possibility of noise-related injuries to marine mammals. Consequently, adverse
impacts related to construction noise during the construction phase of the Proposed Project would be minor
and short-term.

Regarding species protected by the Marine Mammal Protection Act (MMPA), the USACE relied on
discussions between FACW and the NMFS Gloucester, Massachusetts and Silver Spring, Maryland offices
as part of the development of the MMPA IHA to resolve concerns with marine mammals and sea turtles. A
request for IHA for construction of the project, including pile-driving required for the six turbine
foundations, was submitted on August 26, 2011 and approved by NMFS on June 27, 2012. Special
conditions 15 through 26 of the Individual Permit outline requirements for the protection of MMPA species
during construction (refer to Section 2.6.3).

Hazardous Materials Spills

Fuel spills or leaks from vessels and construction equipment could occur during the construction phase and
impact marine mammals and/or sea turtles. Such releases could indirectly alter their habitat by affecting
sensitive environments, such as foraging grounds, and could result in direct impacts by causing injury or
mortality. However, all marine construction and maintenance contractors for the Proposed Project would
have an OSRP developed specifically for the Proposed Project, with a Response Provider identified and
engaged to immediately deliver any required services. Additionally, vessels used in the construction of this
Proposed Project would use established shipping ports and channels with depths sufficient for the safe
navigation of boat traffic, minimizing the likelihood of a vessel accident. All appropriate safety protocols
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would be employed to preclude collisions or accidental spills and leaks. Consequently, the likelihood of
such spills is relatively low because of the small number of boats that would be required and the measures
in place to prevent spills and leaks (i.e., best management practices, spill response plans). If spills occurred,
the volume of fuel and area that could be affected would be relatively small. Such spills would be unlikely
to measurably affect marine mammal or sea turtle populations. Therefore, the accidental discharge of waste
materials or fuels is expected to result in negligible, short-term adverse impacts during construction
activities.

Habitat Alteration

Habitat in the project area would be altered through small scale loss of sand bottom areas and creation of
hard surface artificial reef. The bare sand bottom directly covered by the footprint of the turbine foundations
may be altered along with the resident benthic organisms and those consumers that prey on them. The
adverse impacts from alteration to the sandy bottom along the submarine transmission cable route would
be minor and short-term as natural sediment accretion would occur again after construction is complete.

Operations and Maintenance
Marine Habitat

The foundation structures would become hard surface habitat for a wide variety of invertebrates and fish.
The artificial reefs created around each turbine would allow for attachment of sessile invertebrates (e.g.,
anemones and mussels), feeding areas for mobile invertebrates (e.g., starfish, crabs, and lobster), and
structure and feeding areas for fish. The new habitat would make available different prey with areas of
localized abundance. Therefore, implementation of the Proposed Project would have minor long-term
beneficial impacts on subsurface marine habitat. However, these benefits would be lost following the
decommissioning phase of the Proposed Project.

Operational Noise

Noise and vibrations associated with the operation of the turbines would be transmitted into the water
column and through the sediment. Underwater sound from wind turbines is mainly generated by vibrations
in the tower and sound propagation is a function of seabed conditions, foundation type, turbine design and
other factors. Generally underwater sound from wind turbines show low frequency sound levels, with
source level spectra having a maximum of 153 dB at 3 feet and at a frequency of 16 Hz. The measurements
are of individual wind turbines of a relatively low power (Nedwell and Howell 2004).

In operational offshore wind farms, the level of noise has been found to be low, with no evidence that
operational noise may cause marine animals to avoid the area. The general wind farm area was found to be
approximately 2 dB noisier for fish and no noisier for mammals than the surrounding area (Nedwell et al.
2007). Additionally, the high wind would also make the sea rougher and ambient conditions would be
correspondingly noisier. In calm conditions, the ambient noise would be lower, allowing a larger detection
range for turbine noise. However, the same conditions that create calm sea conditions cause the turbines to
be calm as well.
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Thomsen et al. (2006) concluded that the sound pressure from a 1.5-MW turbine at a wind speed of
approximately 25 miles per hour would be audible to both harbor porpoises and harbor seals at 325 feet,
but at 3,280 feet the signal to noise ratio would be too low for harbor porpoises to detect the noise. Harbor
seals would likely be able to detect the noise at a frequency of 125 to 160 Hz for up to 2 miles (Thomsen
et al. 2006). Underwater sound attenuation for a 1.5-MW wind turbine was measured to be approximately
4 dB with each doubling of distance (Ingemansson Technology AB 2003). The Cape Wind (2006)
Environmental Impact Statement (EIS), which assessed the impacts of up to 130 3.6-MW wind turbine
generators, concluded these underwater noise impacts were minimal. They noted there would be no
measurable sound beyond 400 feet from state-of-the-art wind turbines. While seals and especially porpoises
are sensitive to noise disturbance, there are no studies showing negative effects from the operational sounds
from a wind farm on populations of marine mammals. The noise of both strong winds and engines from
ships often exceeds the underwater noise generated by operating wind farms (Bergstrom et al. 2012).

Additional noise would be associated with vessels used for regular maintenance of the turbines
(approximately one vessel per week). However, as described for construction-related vessel traffic the
number of boat trips associated with maintenance and operation would be small relative to regular
recreational boat traffic. Although the distribution of some marine mammal and sea turtle resources could
be temporarily adversely affected by noises from these vessels, the noise associated with maintenance
vessels would be minor and would have no persistent effects on marine mammal or sea turtle resources,
including impacts to navigation, mating, or nesting grounds.

Electromagnetic Fields (EMF)

Historically, power transmission cables that were used for long distance submarine transmission from
power stations had a strong EMF that are thought to have negative impacts on marine organisms. These
systems are no longer used. Now cable systems use alternating current or dipolar direct current. These
cables yield very weak EMF, if one is generated at all. The proposed submarine power cables would contain
metallic shielding that would effectively block the EMF. In addition, the cables would be buried
approximately 6 feet under the sediment or to the extent practicable and thus EMF would not be likely to
have any adverse effects on marine mammals (Gerdes and Rehfeldt 2005).

Decommissioning

Upon completion of the wind farm’s useful life, the turbine towers and cables would be removed. The
decommissioning would begin with the disconnection of the submarine cables from the turbine switchgear.
Each turbine would then be broken down and taken apart using equipment similar to that used in
construction and in a similar sequence. It is anticipated that the foundations may need to be cut off as low
as 15 feet below the mud line. The cut off to 15 feet below the mudline is the current federal regulation (30
CFR Part 285) for decommissioning renewable energy projects in federal waters. Per federal regulations
(30 CFR Parts 250, 1750-1754), associated cables of the project that are at or above the three-foot depth or
constitute a hazard would to the extent possible be removed using barges and/or jet plow equipment, similar
to the equipment used to install the cables. Only marine mammals and sea turtles in the immediate vicinity
of the site (i.e., those that had not moved away from the area upon arrival of decommissioning vessels)
would be expected to be affected during tower removal and transport and pile cutting.
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It is expected that the impacts to the marine mammals and sea turtles in the vicinity of the project would be
minimal. Temporary avoidance behavior would be expected during deconstruction activity. These behavior
changes would be short-term and would likely be similar to the avoidance behaviors observed during heavy
pleasure boat use, ferry traffic, or heavy fishing activity in the areas used by these species. Accidental
discharge of waste materials or fuels is expected to be negligible during decommissioning activities. Similar
to construction-related impacts, underwater noise associated with decommissioning activities would be
limited, and would be minor and short term.

3.4.2.2 Birds and Bats

Observations of bat activity suggest most migratory bat activity occurs at low wind speeds (less than 12
miles per hour) (Reynolds 2006) and mitigation studies at onshore wind farms have shown that increasing
the minimum operational wind speed to 12 miles per hour during nighttime migration hours can
dramatically reduce migratory bat mortality (Baerwald et al. 2009). As described in Section 2.6.5, FACW
has agreed to curtail operations under specific low visibility conditions up to an annual maximum of 360
hours per turbine per calendar year during the peak spring (April through June) and fall (August through
November) migratory periods. Based on a review of meteorological data from the Atlantic City
International Airport, it was calculated that for 2009 and 2010, the wind farm would have been shut down
for approximately 122 hours (on average) if these conditions were applied.

Information to support decision making regarding curtailments would be provided by the summation of
two sources: forecasts and observations. Hourly forecasts of visibility and cloud height conditions at the
Atlantic City International Airport are made available through Terminal Aerodrome Forecasts which are
generated by the NOAA National Weather Service. While typically used for flight planning, this
information may also be used to predict conditions (and duration) of events that could trigger a curtailment.
Current visibility and cloud height observations at the observation station at Atlantic City International
Airport (KACY) are also available. Both data sources would be monitored by system operators to provide
indications of current or pending curtailment conditions.

While forecasts and condition reports from KACY are a valuable tool for monitoring climactic conditions,
it is recognized that this station is seven miles inland and over 13 miles away from the offshore project area.
This introduces the potential for initiating curtailments when conditions at the project site do not warrant
an event, or otherwise continuing operations when onshore conditions are clear but offshore conditions are
below thresholds. FACW would install one monitoring system on a single turbine which would provide
real-time data on project area visibility and cloud heights. The system would integrate a visibility sensor
(Vaisala FS-11) and ceilometer (Vaisala CT25K) with a data logger and cell network or other
communications system to the operations center. Data would be transmitted to the operations center at
regular intervals, and may be configured to send interim messages when conditions exceed a preset
threshold. Shutdown would occur during low visibility conditions (i.e., less than 3,280 feet of visibility
and/or a cloud ceiling less than 500 feet) during migratory seasons.

The following section describes potential environmental impacts to birds and bats during the different
phases of the Proposed Project.
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Construction Phase

During construction, temporary changes in the movement of avian species could occur, either away from
the project area during construction due to startling, or towards the activities due to temporary attraction to
construction lights. Collisions of various types of birds have been reported at offshore and onshore
structures with bright lights, like those on dredge vessels and oil rigs (Kerlinger et al. 2010). While it is
possible that birds could collide with construction vessels, it is very unlikely. Another impact could be a
temporary increase or decrease in food availability due to disturbance of soil or sediment.

During the installation of the wind turbines, it is possible that some migratory bats would interact with or
even land upon construction equipment and supply boats during the night and early morning hours, but this
would likely be an incidental event, and it would be unlikely that this would result in mortality or injury
(NEES 2009). In addition, temporary avoidance movement away from the Proposed Project during
construction due to startling could occur but would not pose an adverse impact to bats.

Adverse impacts to birds and bat species during the construction phase of the Proposed Project would be
minor and short-term. DOE and USACE have determined that the Proposed Project may affect but is not
likely to adversely affect the federally listed birds and bats described here.

Operations and Maintenance

European and North American studies of wind power development sites have demonstrated that some birds
can be displaced for hundreds of feet from operating turbines. Such displacement and disturbance from this
Proposed Project may result in less use within the areas where turbines would be constructed. This
disturbance area may restrict the foraging of some species within the turbine area and may result in migrant
birds along the Atlantic Migratory Flyway avoiding the turbines by flying around the area where they would
be constructed rather than through that area. Although displacement may occur as a result of the presence
of the turbines, the total turbine area occupies such a small area in relation to the overall ocean surrounding
it that adverse impacts to birds avoiding the turbines would be minor. If habituation to the turbines occurs
in the years after construction, the area of displacement would be reduced and birds would be excluded
from an even smaller area than is likely for this small wind project (Kerlinger 2011).

Seabirds can be killed as a result of collisions with turbine blades: for example, a substantial number of
fatalities have been reported at marine wind farms situated close to breeding colonies (Everaert and Stienen
2007). However, while fatalities resulting from collisions with turbines could occur they would be very
unlikely as surveys conducted between 2007 and 2010 showed that few of the species observed spent more
than a few minutes or hours within the area where the turbines would be located. Just as important, birds
were rarely observed flying at the height of rotors (GMI 2010). GMI and Curry & Kerlinger (2011) reported
only a small number and percentage of the birds that were observed within 2 to 3 nautical miles from shore
in the project area were flying at the height of turbine rotors. Analysis of 11,972 bird sightings in this
distance (i.e., 2 to 3 nautical miles from shore) during 2008 - 2011 indicates only 6.7 percent were flying
in the RSZ.
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The proposed turbines occupy only a very small portion of the area from 2 to 3 nautical miles from shore.
Examining only the area covered by turbine rotors coverage is equal to about 0.3 percent of the area 2 to 3
nautical miles from shore between Longport and Brigantine (GMI and Curry & Kerlinger 2011). In
addition, no federally endangered or threatened species, or candidate species were observed within the
project area between 2008 and 2011 (GMI 2010; GMI and Curry & Kerlinger 2011). Further, applicant-
committed measures described in Section 2.6, such as curtailment during low visibility conditions, would
likely decrease the chances of bird strikes. Therefore, collisions with the turbine blades would result in
minor, long-term adverse impacts on bird species of concern and would not cause population declines of
any bird species.

Additionally, Kerlinger et al. (2010) have published information regarding the relationship between
fatalities of night migrants and FAA obstruction lights. Their findings from wind power facilities across
North America revealed that the flashing red obstruction lights on wind turbines do not result in greater
fatality rates of night migrants. This finding dispels the conception that red flashing FAA lights could cause
large-scale fatality events at wind turbines, as has been reported for tall, guyed communication towers with
steady burning red FAA lights.

Lights are not known to directly attract large numbers of bats; however, high fatalities of migratory tree
bats observed within the range of these species may be explained by the possibility that they are attracted
to sounds produced by turbines, a concentration of insects near turbines, and bat mating behavior (Kunz et
al. 2007; Cryan 2008; Cryan and Barclay 2009). The primary direct impact of the offshore wind project to
bats is likely to be the mortality of migratory bats when they collide with or encounter the vortex of the
rotating blades of the wind turbine generators. Anecdotal data suggest some bats migrate down the Atlantic
Coast during the fall migratory season (Hatch et al. 2013), and therefore it is possible that operation of the
wind turbines would result in migratory bat mortality. Data from Europe suggest that wind turbine
generators can increase local insect densities and therefore have the potential to attract non-migratory bats.
However, current understanding of bat ecology suggests that most bats would not travel several miles
offshore to hunt for insects (NEES 2009).

NEES and GMI (2011, 2013) conducted bat surveys, on behalf of FACW, in 2011 during spring and fall
migration and in 2012 during the spring migration. Data from these studies indicate the likelihood of bats
flying in the area near the turbines would be rare. Therefore, collisions with the turbine blades are not likely
to adversely affect any bat species of concern and would not cause bat population declines. In addition,
applicant-committed measures described in Section 2.6, such as curtailment, would likely decrease the
chances of bat mortality.

There would likely be no indirect impact of operations on bats either foraging onshore or migrating offshore
near the wind turbine generators. A recent study by Nicholls and Racey (2007) has suggested that bats avoid
areas with high EMFs such as radar facilities. It is possible that the electrical equipment (either the wind
turbines or the electrical substation and transformer) would generate detectable levels of EMF, but it is
unlikely that it would produce EMF at levels that have been shown to deter bats (greater than 2 volts/meter).
Therefore it is unlikely that the FACW project would have any long-term indirect impact on bat populations
(NEES 2009). DOE and USACE have determined that the Proposed Project may affect but is not likely to
adversely affect the federally listed birds and bats described here.
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Decommissioning

During deconstruction, temporary changes in movement of avian species that are prevalent to the area may
occur, similar to the construction phase. Similarly, collisions of individual birds and bats with the
decommissioning vessels would be possible, although highly unlikely. During deconstruction, it is possible
that some birds or bats would interact with or even land upon equipment and supply boats during the night
and early morning hours, but this is likely to be an incidental event at best, and it is unlikely that this would
result in mortality or injury. Another impact could be a temporary increase or decrease in food availability
due to disturbance of soil or sediment. In general, adverse impacts to birds and bat species during the
decommissioning phase of the Proposed Project would be minor and short-term. DOE and USACE have
determined that the Proposed Project may affect but is not likely to adversely affect the federally listed
birds and bats described here.

3.4.2.3 Fisheries

The following section describes potential environmental consequences to fisheries resources, including
EFH, from the various phases of the Proposed Project. Direct and indirect impacts to fisheries resources
during the Proposed Project are generally expected to be similar to those for marine mammals and sea
turtles, including vessel avoidance, fuel spills/leaks, habitat alteration, and physical effects from noise. In
addition, there are possible impacts from impingement and entrainment, as discussed below.

Indirect impacts to fish resulting from noise affect fishes differently depending on their morphology and
biology. Fishes that do not have a swim bladder are likely to use only particle motion for sound detection.
The highest frequency of hearing is likely to be no greater than 400 Hz, with poor sensitivity compared to
fishes with a swim bladder. Fishes within this group would include flatfish, some gobies, some tunas, and
all sharks and rays (and relatives). Hearing in the herring family and their relatives below 1,000 Hz is
similar to these fish, but their hearing range extends to at least 4,000 Hz, and some species (e.g., American
shad) are able to detect sounds to over 180 kHz (Mann et al. 2001).

Fishes that have a swim bladder but no known structures in the auditory system that would enhance hearing
and sensitivity (lowest sound level detectable at any frequency) can detect sounds from below 50 Hz to
about 800-1,000 Hz. A wide range of species fall into this category, including tuna with swim bladders,
sturgeons, salmonids, etc. Fishes that have some kind of structure that mechanically couples the inner ear
to the swim bladder (or other gas bubble), are able to detect a wider bandwidth of sounds and lower
intensities than fishes in other groups. These fishes detect sounds to 3,000 Hz or more, and their hearing
sensitivity, which is pressure driven, is better. There are not many marine species, but this group may
include some species of sciaenids (Ramcharitar et al. 2006). It is also possible that a number of deep-sea
species fall within this category based on the morphology of their auditory system (e.g., Popper 1980; Deng
et al. 2011). Other members of this group would include all of the tophysan fishes, though few of these
species other than catfishes are found in marine waters.
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Construction Phase

Temporary avoidance of construction vessels by fish is expected during construction activities. This
avoidance would be short-term and would likely be similar to the avoidance behaviors observed during
heavy pleasure boat use, ferry traffic, or heavy fishing activity, resulting in negligible impacts to fish
species.

Fuel spills or leaks from vessels and construction equipment could occur during the construction phase and
impact fisheries resources indirectly by altering their habitat. Such releases could affect sensitive
environments such as foraging grounds, and could result in impacts by causing direct injury or mortality.
However, the likelihood of such spills is relatively low because of the small number of boats that would be
required and the spill prevention measures that would already be in place. In addition, accidental spills
would not be a large volume and would be unlikely to measurably affect fisheries populations. Therefore,
the accidental discharge of waste materials or fuels is expected to be negligible during construction
activities.

There would be infrequent and short duration water withdrawals for engine cooling of vessels during
construction activities. The incremental increase in water withdrawal from vessels during construction
would be minor and have would have negligible adverse impacts on protected fisheries species. The DOE
and USACE have determined that the Proposed Project may have a more than minimal but less than
substantial adverse effect on EFH.

EFH Habitat

As described in Section 2.5.2.2, FACW met in Trenton, New Jersey with representatives of the NMFS
Sandy Hook field office on November 10, 2010 to discuss the data needs for completion of an EFH
assessment and submitted a letter on November 12, 2010 requesting approval from the USACE of the list
of species to be evaluated in the EFH. A final EFH report was submitted to the USACE and NMFS on May
3, 2011 and approved in correspondence dated June 28, 2011.

The EFH assessment found the construction of the project would result in temporary disturbance of EFH,
but the study concluded that the project would have no more than minimal impacts to species and life stages
that have pelagic or demersal EFH habitat in the project area.

Installation of the turbine foundations would result in the loss of approximately 1.0 acres of benthic EFH
habitat (refer to Section 2.5.2.2 for a summary of the consultation associated with EFH and fisheries).
Benthic invertebrates and shellfish, important as forage for federally-managed species, inhabiting the areas
under the piles would be lost along with any fish species and lifestages unable to avoid the construction
activity. This habitat would be unavailable to support surf clams or the ten demersal protected fisheries
species described in Section 3.4.1.4.

There would be additional short-term minor adverse impact associated with the temporary disturbance of
the benthic EFH habitat during placement of the foundation piles (1.0 acres) and cable (3.66 acres).
Installation of the foundation piles would likely result in temporary disturbance as a result of anchoring of
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support vessels or placement of the jack-up barge. Installation of the foundations would take approximately
one day per turbine, with the total not exceeding 2 weeks. Installation of the transition pieces and turbines
on top of the foundation and transition piece would be above the water line and therefore would not directly
impact EFH. However, vessels necessary to install this equipment may result in indirect noise impacts (see
discussion below).

Approximately 3.66 acres of benthic EFH habitat would be adversely impacted as a result from cable
installation. Cable installation would last for approximately 1 to 2 weeks. Use of jet plowing for cable
installation confines disturbance to a narrow trench, approximately 5 feet wide. There would be additional
disturbance and temporary loss of habitat around the borehole where the 12-inch diameter HDD conduit
would break out of the seabed. Anchor line sweep, anchoring, and skids on the jet plow would also
temporarily disturb small additional areas of substrate. Jetting, and to a much lower degree, plowing, would
result in temporary suspension of sediments, potentially causing additional benthic impacts from burial or
smothering near the trench. All of these adverse impacts would be short-term and minor. The DOE and
USACE have determined that the Proposed Project may have a more than minimal but less than substantial
adverse effect on EFH.

As described above, construction would result in temporary and permanent minor adverse impacts to
demersal species, especially their EFH. These impacts could affect habitat, nursery/spawning, and benthic
macroinvertebrate forage base, depending on the species and time of year. The turbine foundations can also
cause indirect reef effects on the flow patterns and the sediment composition around the foundations. These
may influence benthic fish species through changes in food sources, burying ability and predator densities
(DEA 2006). For more discussion on the recovery times of the sediment and benthic community recovery
times, see Section 3.4.2.4 below.

Pelagic EFH species and shellfish with pelagic eggs and larvae would not be affected to the same degree.
Cable installation would disturb approximately 0.14 acres of winter flounder egg EFH and 0.38 acres of winter
flounder larvae EFH. Juvenile and adult protected fisheries species could be displaced or killed during
construction. The conversion of the soft substrate benthic communities to hard substrate foundations can lead
to new habitats similar to artificial reefs and potentially benefit pelagic species. See the discussion under
operations and maintenance below for more on changes that result from artificial reefs.

Protected fisheries species would not be exposed to increased levels of contaminants either through direct
contact with the substrate or through ingestion of prey items due to the limited possibility of contaminants
being released during soil disturbance or as part of construction activities. Elevated turbidity and TSS can
negatively affect protected fisheries species by reducing visibility, interfering with the ability to detect prey
and find suitable habitat (Appleby and Scarrat 1989). Demersal egg hatching and survival as well as some
benthic invertebrate survival can be reduced if substantial amounts of sediment settle over eggs. These
activities would be of short duration, several weeks at most. Any sediments that are disturbed during
construction would rapidly settle out. Furthermore, the current wave regime in the project area is relatively
dynamic so there are likely relatively high levels of TSS and turbidity at least episodically (i.e., during
storms). Species present in the project area are probably accustomed to high levels of TSS, so that the risk
of adverse impacts from short term increases resulting from construction is low. In general implementation
of the Proposed Project would have minor short-term impacts with regard to soils and water quality. For
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more on potential impacts to soils and water quality, refer to Section 3.3.2. The DOE and USACE have
determined that the Proposed Project may have a more than minimal but less than substantial adverse effect
on EFH.

Noise

As described in Section 3.4.2.1, construction activities would contribute to increased underwater noise in
the project area from ship and barge traffic related to delivery of workers and construction materials and
the actual construction activity (including cable installation and pile-driving).

Sound production and hearing sensitivity in fish is diverse, corresponding to their many different types of
auditory structures. Many fish hear in the range of 30 to 1,000 Hz, but others can hear in the infrasonic
range below 20 Hz (Karlsen 1992; Knudsen et al. 1997; Figure 13). Most of the noise associated with
offshore wind farming (ships, pile driving, turbine operation, etc.) yields energy below 1,000 Hz and is
within the range of hearing for most fish (Thomsen et al. 2006). Several species of commercially important
fish (e.g., cod, herring, dab and salmon) were assessed in European waters, and it is believed that these fish
species may be able to perceive pile-driving noise at distances up to 50 miles from the source (Thomsen et
al. 2006). Though some reports indicate that pile-driving noise can cause severe hearing damage to fish
close to the noise source, more research is needed to determine the extent of potential physical effects
especially across a diverse set of species (Thomsen et al. 2006). However, expected pile-driving and cable
laying noise is likely to have a substantially lower perceived noise at distance from the project area. Mobile
fish species should be capable of remaining far enough from the noise source to avoid injury or behavioral
impacts. Noise impacts to fish species can be minimized, especially when accounting for applicant-
committed measures (Section 2.6) and the short duration of construction noise.
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Figure 13. Hearing threshold data for marine fish (from Nedwell et al. 2007).
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Fish could be impacted by underwater noise through both sublethal and lethal effects. Sublethal effects
include behavioral effects such as feeding, schooling, and reproduction; soft tissue impacts; hearing loss;
visual impairment, and other physiological conditions (Thomsen et al. 2006). The degree to which a fish is
impacted by noise is dependent on several factors. These can include both the species and lifestage of fish
as well as environmental factors such as water depth, hydrodynamic regime, and substrate type.

Sound levels injurious to fish have been estimated in several ways. On the west coast, the Fisheries
Hydroacoustic Working Group composed of state Departments of Transportation, NMFS, and USFWS
established interim noise exposure criteria for pile-driving based on absolute noise levels protective of most
marine fish species. These are 206 dB peak exposure and 187 dB accumulated sound exposure level (SEL)
for fish more than 2 grams (CalTrans 2009). Studies at five wind farm sites around England had an average
unweighted peak construction noise level of 250 dB at 3 feet (Nedwell et al. 2007), which exceeds the
NMFS-defined peak noise criterion. The distance at which noise levels dropped below 200 dB ranged from
1 to 8 miles. In other words, pile-driving generated adverse noise levels at distances up to 8 miles away
from the noise source. Nedwell et al. (2007) recommended use of a criterion geared to the species-specific
hearing ability in units dBr. A sound pressure level equivalent to 130 dBy: (130 dB above the hearing
threshold for that species) was defined as injurious and sound pressure level equivalent to 90 dBn: was
defined as a behavioral threshold generating an avoidance response. The Cape Wind Draft EIS predicted
perceived sound levels from pile driving for several finfish including one EFH species present in the project
area (e.g., cod) as well as for seabass and tautog. However, predicted underwater sounds would not be
injurious to these species even as close as 100 feet from the sound source (MMS 2009). Behavioral effects
(e.g., avoidance) would be likely at distances between 200 and 1,150 feet from the source of the sound.
Data collected at the five British offshore wind farms (Nedwell et al. 2007) suggests that pile-driving
generates sounds that affect behavior over large distances. The Behavioral Impact Range, or distance where
noise causes an avoidance reaction, for cod and herring ranged from 1 to 16 miles from the construction
activity. Pile-driving would begin with a soft start to allow fish to leave the area before maximum sound
levels occur (refer to Section 2.6). Consequently, impacts as a result of the Proposed Project would be
minor and short-term. The DOE and USACE have determined that the Proposed Project may have a more
than minimal but less than substantial adverse effect on EFH.

Entrainment and Impingement

Jet plow operations for installing the cable would require water withdrawals, which could result in
entrainment or impingement. Entrainment occurs when intake pipes take in small aquatic organisms,
including plankton, fish eggs, and larvae, with the intake water. Impingement occurs when fish or other
larger organisms are pinned or trapped against the screens of intake structures. Jet plows generally withdraw
surface water for use in operations. Ichthyoplankton eggs and larvae would be entrained during the
operation. A jet plow operation can utilize anywhere from 1,500-4,200 gallons per minute, progressing at
a 1,312 feet per hour (Kober et al. 2002). A rough estimate for this jet plowing included in the Proposed
Project could be 4 million gallons.

Ichthyoplankton larval data for the New York Bight area were secured from MARMAP sampling program
(conducted from 1977 through 1987) and ECOMON program (2004 through 2005) for the proposed Safe
Harbor project (Normandeau 2007). While not collected in the project area, these data can be considered to
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qualitatively reflect the ichthyoplankton community in the project area. Entrainment was estimated by
multiplying average density by the total water used in jet plow operation (see Table 3-8).

Table 3-8. Estimates of Potential Larval Entrainment of the Proposed Project
based on Annual Average of Monthly Densities of Fish Larvae Collected by
MARMAP (1977-1987) in the New York Bight

Larval Density | Estimated Jet Plow Entrainment of
Species (per 100 m®)? Protected Larval Species?
Black sea bass 0.66 100 (0-212)
Bluefish 2.21 335 (0-911)
Cobia 0 0
King mackerel 0 0
Monkfish 0.28 42 (0-101)
Spanish mackerel 0 0
Summer flounder 1.13 171 (0-372)
Winter flounder 0.13 20 (0-48)
Red Hake 0.29 44 (0-103)
Windowpane flounder 2.76 418 (75-775)
Witch flounder 0.22 33 (0-74)
Yellowtail flounder 3.44 521 (0-1229)
! one cubic meter = 264 gallons
2numbers in parentheses indicate the lower-upper 95 percent confidence interval
Source: Normandeau 2007.

Based on this calculation, the estimated number of ichthyoplankton from protected species entrained by the
jet plow could range from 0 for Spanish mackerel to 521 for yellowtail flounder. This level of
ichthyoplankton loss is minimal compared to the potential overall number of ichthyoplankton larvae
dispersed into the project area. As a frame of reference, approximately 100 black sea bass larvae would be
lost from entrainment, but a female black sea bass, 2 to 5 years of age in the Mid-Atlantic Bight, releases
between 191,000 and 369,500 eggs annually (Mercer 1978). Consequently, impacts as a result of
entrainment and impingement would be minor and short-term. The DOE and USACE have determined that
the Proposed Project may have a more than minimal but less than substantial adverse effect on EFH.

Operations and Maintenance

Electromagnetic Fields

Transmission of electrical currents through buried cables causes emission of magnetic fields into the water
column, the strength of which varies directly with the electrical voltage. Movement either of currents or
swimming organisms through the magnetic field creates an induced EMF. The relatively low voltage
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proposed for the Proposed Project cable would result in a relatively low magnetic field strength, and,
subsequently, a low induced EMF strength. Elasmobranchs have been found to be most sensitive to low
frequency alternating EMFs (from 1 to 10 Hz), although strong field intensities at frequencies up to 25 Hz
can also elicit a response (New and Tricas 1997; Bodznick et al. 2003). Alternating current (AC)
transmissions in the US are typically 60 Hz, which results in a field reversal 60 times per second, a rate to
which it is unlikely that elasmobranchs could respond. Thus, exposure to a low voltage, 60 Hz AC cable is
unlikely to affect elasmobranchs. Even if a shark or teleost fish detected the EMF from this cable, the
response would be very localized and more likely in demersal species than pelagic species, particularly
given the mobility of these species. EMF from the Proposed Project would be further reduced by the
metallic shielding in the cable that would block the EMF. As the strength of magnetic and electrical fields
decreases with increasing distance (Goétz et al. 2009), EMF exposure would be further reduced by burying
the cable 6 feet below the seabed. Therefore, EMF would have a negligible long-term adverse impact on
fish species. The DOE and USACE have determined that the Proposed Project may have a more than
minimal but less than substantial adverse effect on EFH.

Noise

Sound generated during wind farm operation has the potential to adversely affect EFH species. The
Proposed Project would generate additional noise related to both turbine operation as well as from vessels
tending the project (approximately one vessel per week). The project area is in an area of active vessel use
including shipping and commercial and recreational fishing. Incremental vessel operations related to the
project are not expected to result in a substantial increase in noise levels.

Noise and vibrations associated with the operation of the turbines would be transmitted into the water
column and through the sediment. A general wind farm area was found to be approximately 2 dB noisier
for fish than the surrounding area (Nedwell et al. 2007). Thomsen et al. (2006) calculated that dab and
salmon may be able to detect operational noise from a wind turbine up to 0.60 miles from the source, and
that cod and herring could detect such sounds up to 3 miles from the source. Thomsen et al. (2006) and
Wahlberg and Westerberg (2005) estimated that fish would avoid operating turbines only up to 15 feet from
the structure. Habituation of fish to the sounds associated with such structures could also occur (Thomsen
et al. 2006).

Noise and vibration associated with operation of the turbines would be transmitted into the water column
and sediment. The levels vary depending on the depth, substrate type, foundation type, turbine design, etc.
Operational noise at four British wind projects (2 to 3 MW) ranged from 114 to 130 dB within the turbine
arrays (Gotz et al. 2009). The authors concluded that noise levels from wind farm operation were below
thresholds that could cause avoidance behavior for several fish species, including two EFH species, cod
and herring. Operational sound levels were modeled for the Cape Wind project, and hearing-threshold
calculated. The conclusion was that operational sounds would be marginally audible to finfish only at a
distance of 65 feet. No injury or behavioral effects were anticipated from the project. Underwater sound
emanating from the FACW project would be similar to these projects and would have minor long-term
adverse effects on the EFH species.
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Additional noises would be associated with vessels used for regular maintenance of the turbines
(approximately one vessel per week). Although the distribution of some fish resources could be temporarily
affected by these noises, no persistent effects on fish resources are anticipated.

These effects would not directly adversely impact the natural functioning of marine fish, including
reproductive, spawning, and migratory patterns, nor species abundance or diversity. It is likely that the
construction of the turbines would increase the number of marine fish species near the turbines by providing
submerged physical structures and subsequently, a more heterogeneous habitat for marine organisms.

There would be infrequent and short duration water withdrawals for engine cooling of vessels during
servicing periods. Servicing would include annual major service (4 to 6 days) and minor servicing (1 to 2
days, twice per year). These water withdrawals would be no different than any other vessel operating in the
project area and the number of vessels involved during maintenance and servicing is extremely limited
(approximately one per week). The incremental increase in water withdrawal from vessels during
operations would be minor and have negligible adverse impacts on protected fisheries species.

Overall, long-term adverse impacts to fish species as a result of operations and maintenance of the
Pproposed Project would be minor. The DOE and USACE have determined that the Proposed Project may
have a more than minimal but less than substantial adverse effect on EFH.

Decommissioning

Impacts to the fisheries resources in the vicinity of the Proposed Project during decommissioning would be
minimal. Only fish in the immediate vicinity of the site (those that had not moved away from the area upon
arrival of decommissioning vessels) would be expected to be affected during tower removal and transport
and pile cutting. Temporary avoidance behavior is expected during deconstruction activity. These behavior
changes would be short-term and would likely be similar to the avoidance behaviors observed during heavy
pleasure boat use, ferry traffic, or heavy fishing activity in the areas used by these species. Accidental
discharge of waste materials or fuels is expected to be negligible during decommissioning activities.
Underwater noise associated with decommissioning activities would be limited, and would not adversely
impact aquatic fish resources in the vicinity of the project (MMS 2009; Cape Wind 2006). Water
withdrawals associated with engine cooling would be infrequent and short duration. Decommissioning
would also result in temporary minor impacts to EFH habitat, similar to construction impacts. It is
anticipated that the foundations may need to be cut off as low as 15 feet below the mud line. The cut off to
15 feet below the mudline is the current federal regulation (30 CFR Part 285) for decommissioning
renewable energy projects in federal waters. This would remove habitat created by the foundations of the
turbines. However, decommissioning would return the project area to its natural state prior to construction
of the turbines. Over time the natural community would recover and return to existing conditions. In
general, decommissioning would result in minor short-term adverse impacts to fish species. The DOE and
USACE have determined that the Proposed Project may have a more than minimal but less than substantial
adverse effect on EFH.
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3.4.2.4 Benthos

The following section describes potential environmental consequences to benthic resources (EFH and
benthic macroinvertebrates) from the various phases of the Proposed Project. This summary draws from
Normandeau (2011b) for a substantial part of the analysis.

Construction

It is estimated that installation of the turbine foundations would result in the loss of approximately 1.0 acres
of benthic soft substrate habitat. This would result in mortality to benthic invertebrates inhabiting the areas
under the piles and would represent a moderate short-term adverse impact to benthic species within the
project area.

The Proposed Project would result in temporary disturbance of the sea floor during placement of the
foundation piles. Cable installation would also result in approximately 3.66 acres of temporary impact.
These temporary impacts would be of short duration (e.g., no more than 2 weeks for turbine installation
and 1 to 2 weeks for cable installation). Construction activity would likely result in the loss of infauna in
the construction zone. Following the proposed construction, benthic macroinvertebrates would likely
repopulate the disturbed areas over the cable and around the turbines. The recovery time for benthic
macrofaunal communities is variable (ESS Group, Inc. 2013; Elliott et al. 2007). Some of the typical
dominant species such as annelids can readily recruit in any season from nearby populations. Those that
are opportunistic such as Streblospio would likely appear in days to weeks. Other dominants such as
amphipods, mollusks, sand dollars (Echinarachnius parma) are less mobile and would rely on larval and
juvenile recruitment. Larval and juvenile populations are able to repopulate the area more readily in the
summer than during winter months. Diaz et al. (2004) estimate that benthic resources would be sufficient
for demersal fish forage after a single spring/summer recruitment period.

A study in a shoal area off northern New Jersey (Burlas et al. 2001) determined that in areas of high
sediment movement and where sediment removal resulted in shallow pits, species abundance and richness
recovered within 1 year; biomass, in particular sand dollar biomass, required 2.5 years to fully recover.
These recolonization studies represent a worst case, as they are substantially larger in size and level of
disturbance than the Proposed Project. Furthermore, studies show that recolonization after sand mining can
be facilitated by leaving small areas undisturbed (i.e., refuges), similar to the areas between turbines, which
allow organisms to migrate to disturbed areas.

The Cape Wind project estimated seabed scar recovery from jet plow using sediment transport modeling
(MMS 2009). The recovery time ranged from less than a day to 38 days, depending on the depth, current
regime, and substrate type. Recolonization of the benthic macroinvertebrate forage base for demersal EFH
species would begin immediately although the recovery time for benthic macrofaunal communities is
variable and depends on the season and location. Disturbance involving a change in sediment structure or
transport can affect the length of recovery time. Literature on benthic recolonization in the mid-Atlantic
shelf has mostly been related to recovery after sand mining, a process that results in larger areas (and greater
depths) of disturbance than that anticipated for this project. Recovery time is dependent on three factors:
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the composition and abundance of adjacent benthic communities; the likely composition of the new
substrate; and the season of the disturbance (Diaz et al. 2004).

Operations and Maintenance

The foundations of proposed turbines offshore would be anticipated to have impacts similar to those
observed for offshore oil rigs in the Gulf of Mexico and offshore wind facilities in Europe. These
anthropogenic structures would likely have an artificial reef effect that would increase both the diversity of
fish and abundance of some fish species within the immediate vicinity of the foundations (Bergstrom et al.
2014; Wilhelmsson et al. 2006).

The sediment composition following construction is likely to be similar to the existing conditions along the
cable route, as sediment in this high-energy environment would be transported from surrounding areas.
Therefore, macrofaunal species composition would also ultimately be similar.

Following recovery of the benthos after construction, the operations and maintenance of the proposed
turbine foundations and cable would result in minor long-term adverse impacts to benthic resources.

Decommissioning

Decommissioning would also result in moderate short-term impacts to benthic resources. These impacts
associated with vessel anchoring and jacking would be temporary and localized, similar to construction
impacts.

3.4.3 No Action Alternative

Under the No-Action Alternative, no construction, operations and maintenance, or decommissioning
activities would occur. Existing conditions would remain the same, and therefore, no impacts to vegetation,
marine mammals, sea turtles, birds, bats, fish or fisheries, or benthic fauna.

3.5 Cultural Resources
3.5.1 Affected Environment

Cultural, historic, and archaeological resources includes objects, structures, shipwrecks, buildings,
neighborhoods, districts, and man-made or man-modified features of the landscape and seascape, including
historic and prehistoric archaeological sites, which either are on or are eligible for inclusion on the National
Register of Historic Places (NRHP). For a summary of consultation regarding cultural resources, refer to
Section 2.5.2.2. The potential for the Proposed Project to adversely impact any cultural, historic, or
archaeological resources was evaluated using a multitude of approaches:

1. A comprehensive file review was conducted at the NJDEP SHPO offices in Trenton, NJ.

2. A database inquiry was submitted to the NJ State Museum.
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3. A cultural survey was completed at the project area in conjunction with the geotechnical and
geophysical surveys in order to determine the presence of submerged historic river valleys along
the cable route (Robinson 2010).

4. A Phase | archaeological survey (Robinson 2011) was conducted in conjunction with the
geotechnical and geophysical surveys in order to determine the presence of any historic artifacts
(Alpine Ocean Seismic Survey, Inc. 2011).

5. A viewshed analysis was performed to determine the impact the sight of the turbines might have
on visitors to shoreline historic locations (AMEC 2010, see below).

6. APhase | archeological survey was completed for the terrestrial portion of the project area (Basilik
and Ruth 2011, see below).

The SHPO file review found four cultural resources investigations to have been conducted near the
Proposed Project area as described below.

A Phase I Archaeological Survey was conducted for the proposed ACBC in Atlantic City, Atlantic County,
New Jersey. The survey concluded the salvage of accidental discoveries for public interpretation was
encouraged; otherwise, additional archaeological services were not recommended. Given the low
probability for the occurrence, much less the survival, of significant archaeological remains, further
investigation was not recommended (Robinson 2011).

A Phase | submerged and shoreline cultural resources investigation was conducted of two proposed sand
borrow areas along Absecon Island, Atlantic County, New Jersey. Five magnetic underwater targets were
identified in Burrow Area | and may represent significant underwater resources such as historic shipwrecks
(Cox and Hunter 1995).

A cultural resource survey of Sewell Avenue and Nsa Elderly Projects in Atlantic City, New Jersey. On the
basis of field test, it showed that there are no significant archaeological resources present (Larrabee and
Kardas 1980).

A cultural resource survey of the former Atlantic City Friends Meeting House and school. Current research
supports a finding that the Atlantic City Friends Meeting House and School Building, although it has some
measure of cultural significance, is not eligible for listing on the National Register of Historic Places (Mary
Delaney Krugman Associates, Inc. 2004) as it does not meet any of the criteria for listing.

Fathom Research, LLC (Fathom) completed an archaeological analysis of 17 four-inch diameter vibracores
(i.e., core samples of underwater sediments) recovered in late October 2010. The archaeological analysis
was conducted to identify evidence of submerged cultural resources and/or archaeologically sensitive,
contextually intact, paleosols (i.e., soil horizons that were formed as a soil in a past geological period)
within the vibracores as part of the project area’s historic properties identification effort and Section 106
review process. Fathom’s analysis of the vibracores consisted of a visual examination of each split vibracore
for evidence of submerged cultural resources and archaeologically sensitive paleosols. A scale color photo-
mosaic and descriptive information was prepared for each vibracore as they were examined. All of the
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vibracores were found to contain marine sediments exclusively, with no evidence of submerged cultural
resources or archaeologically sensitive paleosols observed to be present (Robinson 2010).

Additionally, a Phase | Marine Archaeological Survey (Robinson 2011) was prepared as an appendix to the
Marine Geophysical Survey in Support of an Offshore Wind Farm and Cable Route Construction (Alpine
Ocean Seismic Survey, Inc. 2011). The survey reports found no archaeological deposits eligible for listing
on the NRHP within the project’s area of potential effects (APE). In addition the surveys found no evidence
for submerged landforms with the potential to contain pre-contact period Native American archaeological
deposits.

A viewshed analysis was also completed, and included 12 NRHP and/or state registered historic places.
However, three of these locations were demolished limiting the field evaluation to nine places still in
existence. Only six of the nine places would have a view of the wind turbines following the implementation
of the Proposed Project.

The Phase | Archeological Survey for the terrestrial area was completed for the project area in 2011 and no
significant cultural resources were identified (Basilik and Ruth 2011).

3.5.2 Environmental Impacts Related to Cultural Resources
Construction Phase

Based on Phase | cultural resources surveys in the terrestrial and marine environments, no significant
cultural resources have been identified within the project area. The New Jersey SHPO provided concurrence
with the assessment that no additional archaeological survey or consideration of archaeological resources
is necessary within the APE. Therefore, implementation of the Proposed Project would not result in any
impacts to cultural resources during the construction phase. However, if additional submerged
archeological resources are discovered during project implementation, consultation would be reinitiated
with the SHPO pursuant to 36 CFR Part 800.13.

Operations and Maintenance

Based upon the photographs generated with the overlying depiction of the turbines (for example, see Figure
14) and their respective size and location in relation to the various historically sensitive areas investigated
as a part of this viewshed analysis, views of the turbines would not negatively affect the viewscape (AMEC
2010). The turbines would only be visible from six national and/or state registered historic places between
Ventnor City and Atlantic City. In all of these locations, the turbines in the horizon would appear as
structures that would be much smaller in comparison to surrounding structures on land (AMEC 2010).
Therefore, implementation of the Proposed Project would result in negligible long-term adverse impacts to
historic buildings and historically sensitive areas.

Decommissioning

Based on Phase | cultural resources surveys in the terrestrial and marine environments, no significant
cultural resources have been identified within the project area. Consequently, similar to the construction
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phase there would be no impacts to cultural resources as a result of decommissioning under the Proposed
Project.

3.5.3 No Action Alternative

Under the No-Action Alternative, no construction, operations and maintenance, or decommissioning
activities would occur. Existing conditions would remain the same, and therefore, no impacts to submarine
and/or terrestrial cultural resources would occur.

Figure 14. View of the 2" story balcony of the Raphael-Gordon House facing southeast, with an
overlay of the potential turbines (from AMEC 2010).
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3.6  Socioeconomics

3.6.1 Affected Environment

3.6.1.1 Demographics and Environmental Justice

The casino industry sets Atlantic City apart from other municipalities in Atlantic County. The city serves
as a major job location for the County and southern New Jersey (New Jersey Department of Transportation
2008). The US Census Bureau 2010 data report estimates that the total population of Atlantic City is 39,558.
The population structure is described below in Tables 3-9, 3-10, 3-11, and 3-12 and compared with that of

greater Atlantic County.

Table 3-9. Atlantic City Population Structure

Population Atlantic City Atlantic County
2010 Count | 2010 Percentage | 2010 Count 2010 Percentage

Population by Race
American Indian and Alaska native 242 0.61% 1,050 0.38%
Asian 6,153 15.55% 20,595 7.50%
Black or African American 15,148 38.29% 44,138 16.08%
Native Hawaiian and other Pacific native 18 0.05% 92 0.03%
Some other race 5,549 14.03% 20,218 7.36%
Two or more races 1,905 4.82% 8,890 3.24%
White 10,543 26.65% 179,566 65.40%
Hispanic or Latino Origin
Persons of Hispanic or Latino origin 12,044 30.45% 46,241 16.84%
Persons not of Hispanic or Latino origin 27,514 69.55% 228,308 83.16%
Gender
Male 19,396 49.03% 133,175 48.51%
Female 20,162 50.97% 141,374 51.49%
Age
Persons 0 to 4 Years 3,079 7.78% 16,484 6.00%
Persons 5 to 17 Years 6,638 16.78% 47,404 17.27%
Persons 18 to 64 Years 24,805 62.71% 171,759 62.56%
Persons 65 Years and Over 5,036 12.73% 38,902 14.17%

Source: US Census Bureau 2010 (http://censusviewer.com/free-maps-and-data-links/).

Other persons-related data reported by the US Census Bureau in comparison to the State of New Jersey is

as follows:
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Table 3-10. Atlantic City Persons-Related Data
Data Atlantic City New Jersey

High School Graduate or Higher, Percent of Persons Age 25+, 2007-2011 70.9 87.6
Bachelor’s Degree or Higher, Percent of Persons Age 25+, 2007-2011 15.6 35.0
Veterans, 2007-2011 2,052 472,716
Mean Travel Time to Work (Minutes), Workers Age 16+, 2007-2011 20.7 30.1
Housing Units, 2010 20,013 3,553,562
Homeownership Rate, 2007-2011 33.7 66.6
Housing Units in Multi-Unit Structures, Percent, 2007-2011 67.7 35.9
Median-value of Owner-Occupied Housing Units, 2007-2011 $223,900 $349,100
Households, 2007-2011 16,300 3,180,854
Persons per Household, 2007-2011 2.40 2.69
Per Capita Money Income in the Past 12 Months (2011 Dollars), 2007-2011 $19,840 $35,678
Median Household Income, 2007-2011 $28,526 $71,180
Persons Below Poverty Level, Percent, 2007-2011 29.3 9.4

Business-related data reported by the US Census Bureau in comparison to the State of New Jersey is as

follows:
Table 3-11. Business Sector Data

Data Atlantic City New Jersey
Company Ownership
Total Number of Firms, 2007 2,141 781,622
Black-Owned Firms, Percent, 2007 13.9 7.7
American Indian- and Alaska Native-owned Firms, Percent, 2007 <25 firms 0.4
Asian-owned Firms, Percent, 2007 N/A 8.7
Native Hawaiian and Other Pacific Islander-owned Firms, Percent, 2007 <25 firms 0.1
Hispanic-owned Firms, Percent, 2007 12.0 8.7
Women-owned Firms, Percent, 2007 19.4 27.3
Business Sectors
Manufacturer’s Shipments, 2007 ($1,000) N/A $116,608,094
Merchant Wholesaler Sales, 2007 ($1,000) $70,865 $233,413,004
Retail Sales, 2007 ($1,000) $554,035 $124,813,580
Retail Sales per Capita, 2007 $13,992 $14,453
Accommodation and Food Service Sales, 2007 ($1,000) $5,602,533 $19,993,613
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The following schools are located in the Atlantic City School District and within 5 miles of the project area:

Table 3-12. Schools in Close Proximity to the Project Area

General Direction from | Miles from the Huron Minutes Drive from

School Name the Huron Substation Substation the Huron Substation

Atlantic City High School
1400 North Albany Avenue West 4.14 11
Atlantic City, NJ 08401

Atlantic City High School East
Campus

117 North Indiana Avenue
Atlantic City, NJ 08401

South 1.19 4

Brighton Avenue School
30 North Brighton Avenue Southwest 1.98 7
Atlantic City, NJ 08401

Chelsea Heights School
4101 Filbert Avenue Southwest 3.09 10
Atlantic City, NJ 08401

Dr. Martin Luther King School
1700 Marmora Avenue West 0.28 1
Atlantic City, NJ 08401

New York Avenue School
411 North New York Avenue South 0.41 1
Atlantic City, NJ 08401

Pennsylvania Avenue School
201 North Pennsylvania
Avenue

Atlantic City, NJ 08401

Southeast 0.73 2

Richmond Avenue School
4115 Ventnor Avenue Southwest 2.68 9
Atlantic City, NJ 08401

Sovereign Avenue School
111 N. Sovereign Avenue Southwest 2.23 7
Atlantic City, NJ 08401

Texas Avenue School
2523 Arctic Avenue Southwest 1.94 6
Atlantic City, NJ 08401

Uptown Complex School
323 Madison Avenue East 1.26 4
Atlantic City, NJ 08401

Venice Park School
1600 Penrose Avenue Northwest 0.98 3
Atlantic City, NJ 08401
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3.6.1.2 Commercial and Recreational Fisheries

A review of the NJDEP Prime Fishing Areas Map (Figure 15) revealed that the Proposed Project
construction would not be located within any designated prime fishing area as depicted on this map. Further,
the Proposed Project would only result in temporary impacts to the sea floor bathymetry and would not
reduce the high fishery productivity of the area. As described in Section 3.7.1.3, the preliminary analysis
in the ABSG Consulting, Inc. (2011) vessel collision study indicated that the Proposed Project would not
alter the path of commercial fishing boats in order to avoid the proposed wind farm. The Proposed Project
is anticipated to improve recreational, commercial hookline, and commercial pot fishing in the area due to
the increase in hard surfaces underwater. The presence of only six turbines would have a minor effect on
mobile gear fishing (e.g., bottoms trawls and dredges). Except for during construction, a mobile gear fishing
ban is not being considered.

3.6.2 Environmental Impacts Related to Socioeconomics
Construction Phase

The Proposed Project would be located offshore in an unpopulated area; therefore, construction of the
Proposed Project would not be expected to have any impact, adverse or beneficial, on race, gender, age
class, or the area schools.

Operations and Maintenance

The Proposed Project could either increase tourism into the Atlantic City area by adding an additional sight-
seeing locale, or retain tourists already within Atlantic City for a longer duration of time based on the survey
described in Section 2.5. Due to the small size of the Proposed Project it would not be expected to have a
substantial impact on tourism or recreational boating. Additionally, as the Proposed Project would have
negligible impacts on viewsheds (refer to Section 3.5, Cultural Resources) it is not anticipated that property
values or homeownership rates would be impacted.

As the plant electrical output would not exceed 25-MW, short term operational curtailments are not
anticipated to result in any adverse impacts to the distribution of power within the region. However, for
those periods when the project is curtailed, there would continue to be west to east congestion on the
transmission system which could temporarily increase the locational marginal price of electricity. Further,
as the level of curtailment is increased, the benefit of stable electrical energy costs from the project would
be reduced.

Therefore, there would be no expected adverse impacts as a result of the operations and maintenance of the
Proposed Project.

Decommissioning

The Proposed Project would be located offshore in an unpopulated area; therefore, decommissioning of the
Proposed Project would not be expected to have any impact, adverse or beneficial, on race, gender, age
class, or the area schools.
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3.6.3 No Action Alternative

Under the No-Action Alternative, no construction, operations and maintenance, or decommissioning
activities would occur. Existing conditions would remain the same, and therefore, no impacts to
socioeconomics or environmental justice would occur.

3.7 Infrastructure

The following section outlines infrastructure resources associated with the Proposed Project, including the
substation to which the wind turbines ultimately would be connected.

3.7.1 Affected Environment
3.7.1.1 Solid Waste Disposal

The Proposed Project does not involve the construction of a solid waste disposal facility and solid wastes
produced would be typical of a construction project. The following solid waste facilities service the Atlantic
City area or can accept solid wastes generated from the Proposed Project:

¢ Waste Management, Inc.

e |ESI (Progressive Waste)

e Atlantic County Utilities Authority (ACUA), 6700 Delilah Road, Egg Harbor Township, NJ 08234
e Pinelands Park Solid Waste, 3024 Ocean Heights Avenue, Egg Harbor Township, NJ 08234

e Ocean County Landfill, 70 Station Road, Whiting, NJ 08759

o Cumberland County Solid Waste, 169 Jesse Bridge Road, Millville, NJ 08332

e Cumberland County Improvement Authority, 2 North High Street, Millville, NJ 08332

e Kinsley’s Landfill, Inc., 2025 Delsea Drive, Sewell, NJ 08080

3.7.1.2 Energy Sources

The Proposed Action involves the construction of an offshore wind farm, which would produce energy;
however, the operations and maintenance as well as the decommissioning phase of the Proposed Project
would also require the use of energy. Atlantic City Electric is the primary electric supplier to the City,
although ratepayers may choose an electrical supplier of their own. South Jersey Gas is the primary natural
gas supplier to the City.

3.7.1.3 Navigable Water Hazards

The Proposed Project would be located within waters of the Atlantic Ocean which has a depth sufficient
for the safe navigation of boat traffic. Vessels that operated within the immediate vicinity of the project
area include recreational boats, medium sized cruise ships, and fishing boats. Commercial fishing vessels
in the area of the wind farm do not fish near the platforms, but may pass within a mile of the proposed
turbines (Figure 16; ABSG Consulting, Inc. 2011).
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3.7.2 Environmental Impacts Related to Infrastructure
Construction Phase

The installation of the cable beneath the city streets may result in temporary, altered traffic patterns around
the locations where access to the manholes would be established. These alterations are expected to be minor
and would likely consist of traffic safety cones around the project area that would divert traffic either around
the work zone or to a side street.

A vessel collision study was prepared by ABSG Consulting, Inc. (2011) to determine the potential for vessel
collisions at the project site during construction and operation of the turbines. The study incorporated
turbine and cable installation locations as well as data on vessel traffic and shipping lanes in the vicinity of
the proposed wind farm. Together these were used to formulate the impact scenarios that could lead to
collisions with the proposed wind turbines using the Center for Mine and Petroleum Technology, A Guide
to Quantitative Assessment for Offshore Installation. During the construction phase of the project, a
potential collision between the construction vessel(s) and the platform could cause severe damage to the
foundation and have the potential to damage or sink the construction vessel. This is an unlikely scenario.
In addition, the vessel study determined that it is unlikely that the proposed wind farm would have a long-
term detrimental impact on shipping activities in the area, as there are no major shipping lanes within several
miles of the facility and there are no major port entry points near the facility (ABSG Consulting, Inc. 2011).
While the New York Bight is one of the busiest waterways in the world, the merchant vessels that enter
New York would be located more than 10 miles from the facility. There may be some minor impacts if the
path of commercial fishing boats would need to be altered in order to avoid the proposed wind farm;
however, preliminary analysis of fishing vessels routes does not indicate that this would be an issue (ABSG
Consulting, Inc. 2011).

Therefore, adverse impacts associated with the construction phase of the Proposed Project would be short-
term and minor.

Operations and Maintenance

The Proposed Project is expected to result in a slight increase in water use, waste water generation, and
solid waste generation although these increases would not have an adverse effect upon any of these
infrastructure systems.

Collisions between fixed offshore facilities and vessels can occur as a result of equipment failure on the
vessel or human error on the part of the vessel. The operators of the proposed wind farm would not have
control of the condition of the vessels in that area other than construction and maintenance vessels for the
wind farm. However, the operators would take measures to ensure that the proposed turbines and
maintenance vessel are easily seen by other vessels. The operators would provide a Notice to Mariners,
which would include information regarding the activities at the wind farm to the maritime community.
Additionally, lighting on the proposed turbines would alert vessels to the presence of the proposed wind
farm. This would reduce the potential for reduced visibility collision (ABSG Consulting, Inc. 2011). The
total ocean area considered as the project area is approximately 170 acres (calculated as the perimeter
around the group of six turbines, approximately 200 feet in each direction). Consequently, while the
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turbines would pose a navigational hazard the project area is small and linear, and as such it could be easily
avoided. There are also a number of applicant-committed measures (Section 2.6) that would be
implemented that would reduce the likelihood of collisions.

In general the Proposed Project would have negligible long-term adverse impacts associated with
infrastructure during the operations and maintenance phase.

Decommissioning

Decommissioning of the Proposed Project may result in temporary, altered traffic patterns in the vicinity
of the buried cable. However, similar to the impacts described for the construction phase, these alterations
are expected to be minor. Consequently, impacts associated with the decommissioning phase of the
Proposed Project would be short-term and minor.

3.7.3 No Action Alternative

Under the No-Action Alternative, no construction, operations and maintenance, or decommissioning
activities would occur. Existing conditions would remain the same, and therefore, no impacts to
infrastructure would occur.

3.8 Summary of Environmental Impacts

A summary of environmental impacts by resource area is provided in Table 3-13 below. The table describes
the severity and duration (i.e., short-term or long-term) of environmental impacts for each resource area
analyzed in detail within this EA.

Table 3-13. Summary of Environmental Consequences

Resource Area Proposed Action No Action Alternative
Physical Resources -- --
Air Quality O O
Noise O O
Water Resources O O
Biological Resources -- --
Marine Mammals and Sea Turtles O O
Birds and Bats o )
Fisheries O O
Benthos O O
Cultural Resources O O
Socioeconomics O O
Infrastructure O O
Legend
O = No Impact
O = Negligible, Minor, or Moderate Short-term Adverse Impact
© = Negligible, Minor, or Moderate Long-term Adverse Impact
+ = Beneficial Impact
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3.9 Irreversible and Irretrievable Commitments of Resources

An irreversible commitment of resources is defined as the loss of future options. The term applies primarily
to the effects of use of nonrenewable resources such as minerals or cultural resources. It could also apply
to the loss of an experience as an indirect effect of a permanent change in the nature or character of the
land. An irretrievable commitment of resources is defined as the loss of production, harvest, or use of
natural resources. The amount of production foregone is irretrievable, but the action is not irreversible. If
the use changes, it is possible to resume production (USDOE 2011).

Irreversible commitments of resources would be those consumed during construction, operations and
maintenance, and decommissioning of the project. These resources would include fossil fuels and
construction materials, which would be committed for the life of the project (USDOE 2011). Non-
renewable fossil fuels would be lost through the use of gasoline and diesel-powered construction equipment
during all phases of project operations.

The Proposed Project is not expected to create any long-term or permanent losses of unique or irreplaceable
areas. Any impacts resulting from the construction and operation of the wind farm are temporary and have
been minimized to the extent practicable through the use of jacketed foundations for the turbines and a
combination of jet-plowing and HDD for the submarine transmission cable. Removal of the turbines would
restore the site for alternative uses, including all current uses. No loss of future ocean use options would
occur.

3.10 The Relationship Between Local Short-Term Uses of the Human
Environment and the Maintenance and Enhancement of Long-Term
Productivity

Short-term use of the environment, as the term is used in this document, is that used during the life of the
project, whereas long-term productivity refers to the period of time after the project has been
decommissioned and the equipment removed. The short-term use of the project site for the Proposed Project
would not affect the long-term productivity of the project area. When operation of the wind farm was no
longer practicable, it would be decommissioned, removed and the site could be reclaimed for pre-project
uses.
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SECTION 4
CUMULATIVE IMPACTS

Cumulative impacts to environmental resources result from the addition of incremental impacts from a
proposed action to other past, present, and reasonably foreseeable future actions regardless of what agency,
industry, or person undertakes the other actions (CEQ regulations 40 CFR Part 1508.7). Cumulative impacts
can result from minor, but collectively substantial actions undertaken over a period of time by various
agencies (federal, state, or local) or persons. In accordance with the NEPA, a discussion of potential
cumulative impacts resulting from projects proposed, under construction, recently completed, or reasonably
anticipated to be implemented is required. The Proposed Project would have the potential to result in long-
term minor impacts to biological resources. All other long-term adverse impacts resulting from
implementation of the Proposed Project would be negligible. Further, implementation of the Proposed
Project would result in no major short-term adverse impacts.

4.1 Cumulative Projects

A review of recently completed and pending onshore projects within Atlantic City and federal, state, and
local actions/projects offshore of New Jersey was completed in order to compile a cumulative project list.
No relevant completed or pending onshore projects were identified; however, a number of offshore wind
development actions were identified and are described in further detail below.

4.1.1 Recently Completed Projects
Jersey-Atlantic Wind Farm

The Jersey-Atlantic Wind Farm in Atlantic City, New Jersey was the first coastal wind farm in the US as
well as the first wind farm in New Jersey. It became operational in March 2006 and consists of five 1.5 MW
turbines constructed by General Electric. Each wind turbine reaches a height of 380 feet (State of New
Jersey 2011).

The wind farm is located at the ACUA Wastewater Treatment Plant on US Route 30 and is visible from
highways approaching Atlantic City. The turbines produce approximately 19 million kilowatt hours (kWh)
of electricity per year, which is both used by the ACUA Wastewater Treatment Plant and delivered to the
regional electric grid (ACUA 2014).

4.1.2 Programmatic Offshore Wind Development
Offshore Wind Economic Development Act

The Offshore Wind Economic Development Act was signed into state law on 19 August 2010. The Act
amends and supplements the Electric Discount and Energy Competition Act by creating an offshore
renewable energy certificate program and authorizing the New Jersey Economic Development Authority
(EDA) to provide guaranteed income to offshore wind energy facilities. The Act also mandates the Board
of Public Utilities (BPU) to establish an Offshore Wind Renewable Energy Certificate (OREC) program,
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requiring that a percentage of the kwWh sold in New Jersey by each electric power supplier and each basic
generation service provider derive from offshore wind energy in the Atlantic Ocean. The Act directs the
BPU to develop a program to require that a percentage of electricity sold in the state be from offshore wind
energy, to support at least 1,100 MW of generation from qualified offshore wind projects.

2011 New Jersey Energy Master Plan

The 2011 Energy Master Plan outlines the strategic vision for the use, management, and development of
energy in New Jersey over the next decade. As required by state law, the Energy Master Plan includes long-
term objectives and interim measures consistent with and necessary to achieving those objectives. To
accomplish its goal of ensuring that New Jersey continues to have reliable energy at reasonable rates, the
Governor released the Final 2011 Energy Master Plan in December 2011. The plan outlines goals and
continued support for offshore wind development off of the New Jersey coastline (State of New Jersey
2011).

Atlantic Commercial Wind Lease Issuance

The Energy Policy Act of 2005 (Public Law [PL] No. 109-58), added subsection 8(p)(1)(C) to the Outer
Continental Shelf Lands Act (OCSLA), which grants the Secretary of the Interior the authority to issue
leases, easements, or rights-of-way on the OCS for the purpose of renewable energy development, including
wind energy development. On 23 November 2010, the Secretary of the Interior announced the “Smart from
the Start” Atlantic wind energy initiative to facilitate the responsible development of wind energy on the
Atlantic OCS. This initiative calls for the identification of areas of the Atlantic OCS that appear most
suitable for commercial wind energy activities, while presenting the fewest apparent environmental and
user conflicts. These areas are known as Wind Energy Areas (WEAs) (BOEM 2012a).

In consultation with other federal agencies and BOEM’s Intergovernmental Renewable Energy Task
Forces, BOEM identified WEAs offshore New Jersey, Delaware, Maryland, and Virginia. BOEM prepared
an EA (2012) that analyzed the reasonably foreseeable consequences associated with two distinct BOEM
actions in the WEAs: (1) Lease issuance (including reasonably foreseeable consequences associated with
shallow hazards, geological, geotechnical, and archaeological resource surveys); and (2) Site Assessment
Procedures (SAP) approval (including reasonably foreseeable consequences associated with the installation
and operation of a meteorological tower and/or meteorological buoys).® The proposed lease area of the
offshore New Jersey begins seven nautical miles from the shore and extends roughly 23 nautical miles
seaward (or to the approximate 100 foot depth contour) as well as 53 nautical miles along the federal/state
boundary from Seaside Park to Hereford Inlet. The entire area is approximately 418 square nautical miles
and contains approximately 43 whole OCS blocks and 126 partial blocks (BOEM 2012a).

8 Additional analysis under NEPA will be required before any future decision is made regarding construction or
operation of any wind energy facility on leases that may be issued within the WEAs.
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The Finding of No Significant Impact (FONSI) for the BOEM 2012a EA referenced above was signed on
20 January 2012. In July 2014, the DOI and the BOEM proposed sale of leases in the New Jersey WEA for
nearly 344,000 acres covering an area approximately seven miles off the coast of Atlantic City (BOEM
2014). The comment period on the proposal ended on 19 September 2014 (Federal Register [FR] Vol. 79
No. 139).

4.1.3 Pending Offshore Wind Projects

In addition to the programmatic policy, guidelines, and actions there are a number of proposed and pending
offshore wind development projects along the Atlantic coastline. These developments are described in
detail below.

Block Island Wind Farm

The Block Island Wind Farm, which recently received final permit approval from the USACE, is a 30 MW
offshore wind farm to be located approximately 3 miles southeast of Block Island, Rhode Island consisting
of five turbines. The approved wind farm will be located entirely in Rhode Island state waters and will
generate over 125,000 megawatt hours (Mwh) annually. Power will be exported to the mainland electric
grid via the 21-mile, bi-directional Block Island Transmission System, a submarine cable proposed to make
landfall in Narragansett, Rhode Island. Deepwater Wind plans to begin transmission construction as early
as 2014 and offshore construction in 2015 (Deepwater Wind 2014).

Impacts resulting from construction and operations of the Block Island Wind Farm would be similar to
those described for the Proposed Project, as the Block Island Wind Farm would be similar in size and
capacity.

Deepwater ONE

Deepwater ONE is proposed to be located in the Atlantic Ocean on the OCS approximately 30 miles east
of Montauk, New York and nearly 15 miles southwest of Martha’s Vineyard in Massachusetts. Most of the
turbines associated with this project will be located more than 20 miles from land (Deepwater Wind 2014).

In 2013, Deepwater Wind won the exclusive right to develop the 256 square mile Deepwater ONE site.
Deepwater ONE is planned as a 150 to 200 turbine project with an approximate capacity of 900 to 1,200
MW. Deepwater Wind plans to sell the electricity generated from Deepwater ONE to Long Island and to
New England states including Rhode Island, Massachusetts, and Connecticut. Deepwater Wind would pair
Deepwater ONE with a new regional transmission system to deliver energy to multiple markets. The New
England-Long Island Interconnector (NELI) would for the first time link Long Island electrically to
southern New England, increasing system reliability in both regions and enabling the delivery of utility-
scale offshore wind power (Deepwater Wind 2014).

Atlantic Wind Connection

The proposed Atlantic Wind Connection is an offshore, undersea transmission line that would span the mid-
Atlantic region, beginning in northern New Jersey and eventually extending to southern Virginia. The
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transmission line would connect wind farms that are built in the federally-designated WEAs (refer to
discussion above) at least 10 miles off the coast. The Atlantic Wind Connection project would be
constructed in phases over a 10 year period, with Phase 1: New Jersey Energy Link completed in 2020
(Atlantic Wind Connection 2014).

Using advanced transmission technology, the Atlantic Wind Connection would be able to move offshore
wind electricity from where it is generated to where it is needed. When the winds are calm and the wind
farm output drops, the line would be used to move conventional energy resources efficiently from places
where there is surplus power to places where the demand. In addition, the grid along the coast is generally
weak, and building a high-capacity cable paralleling the coast would strengthen the grid and make it more
reliable. When complete, this multi-phased project would support the development of up to 6,000 MW of
offshore wind energy (Atlantic Wind Connection 2014).

4.2  Cumulative Impacts

Activities likely to occur offshore of New Jersey during the life of the Proposed Project (i.e., up to 25 years)
include:

1) Ongoing military, commercial (including fishing and trawling), and recreational vessel traffic;
a. Impacts from these activities considered in the cumulative analysis include:

i. Increased vessel traffic and associated effluent discharges, air emissions, and
noise;

ii. Increases of accidental releases of trash and marine debris
2) Other offshore renewable energy projects (described above).

a. The Proposed Project could incrementally contribute to cumulative impacts associated with
these recently approved or proposed projects. However, due to the small scale of the
Proposed Project, adverse impacts to biological resources, water quality, geology and soils
would be negligible or minor and would not contribute substantially to cumulative impacts.

Ongoing Vessel Traffic
Vessel Traffic

As described in Section 3.6.1.2 the Proposed Project construction would not be located within any
designated prime fishing areas. Further, the ABSG Consulting, Inc. (2011) vessel collision study indicated
that the Proposed Project would not alter the path of commercial fishing boats in order to avoid the proposed
wind farm. Therefore, the Proposed Project would not contribute to any cumulative effects on fishing and
trawling vessels.
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Annual vessel trips resulting from the Proposed Project would be minimal and would be further reduced
following the construction of the proposed turbines (approximately one vessel per week for maintenance).

Effluent Discharges

Potential discharges and bottom disturbances from anchoring associated with Proposed Project vessel
traffic would be negligible relative to discharges from ongoing vessel traffic and bottom disturbances due
to vessel anchoring. Impacts associated with the construction phase of the Proposed Project would be minor
and short term, and impacts associated with operations and maintenance phase of the Proposed Project
would be negligible as only one vessel per week would be required to maintain the turbines. Consequently,
the Proposed Project would not contribute substantially to potential cumulative impacts affecting water
guality or associated indirect impacts to biologically sensitive resources.

Air Emissions

As described in Section 3.2.2.1, air emissions associated with the Proposed Project during construction and
decommissioning would be minor and short term. Further, air emissions associated with operations and
maintenance of the proposed turbines would be negligible as only one vessel trip per week would be
required to maintain the turbines. Consequently, the Proposed Project would not contribute to any
cumulative effects on air quality.

Noise

Offshore, the impacts of additional vessel traffic generated by the Proposed Project would likely be
undetectable compared to the number of military, commercial, and recreational vessel trips projected to
occur during the life of the Proposed Project. A Minerals Management Service (MMS) study estimates that
over an approximately year period military, commercial and recreational vessel trips in the area will number
in the millions (MMS 2007). Given these numbers, the increase in vessel traffic generated by the Proposed
Project (at approximately one vessel trip per week) would be minimal. Consequently, noise generated from
vessel trips associated with the Proposed Project would not contribute substantially to cumulative impacts.

Offshore Renewable Energy Projects

Biological Resources

As described in Section 3.4, the Proposed Project would have minor impacts to biological resources,
including marine mammals and sea turtles, birds and bats, fisheries, and benthic organisms. The cumulative
projects in Section 4.1, would have similar impacts to these resources during the construction, operations
and maintenance, and decommissioning phases. The sounds of pile-driving and vessels during construction
of the proposed turbines would be clearly audible to marine mammals and sea turtles as well as fish species
in the vicinity of the project area and transit routes. During construction activities, vessel traffic bringing
equipment and personnel to offshore construction sites may indirectly affect marine mammals and sea
turtles as well as fish species. Additionally, operation of the turbines may result in displacement of birds
and bats or a small number of collisions. However, while fatalities resulting from collisions with turbines
could occur they would be very unlikely as surveys conducted between 2007 and 2010 showed that few of
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the species observed spent more than a few minutes or hours within the area where the turbines would be
located. Additionally, the proposed turbines occupy only a very small portion of the area from 2 to 3 nautical
miles from shore. Examining only the area covered by turbine rotors coverage is equal to about 0.3 percent
of the area 2 to 3 nautical miles from shore between Longport and Brigantine (GMI and Curry & Kerlinger
2011).

The Proposed Project may represent an incremental contribution to cumulative minor adverse impacts to
marine mammals and sea turtles, fisheries, birds and bats, and benthic organisms when added to the existing
renewable energy facility in Atlantic City or the other reasonably foreseeable future projects. Cumulative
impacts to these species would be similar to those described for the Proposed Project, but compounded by
pending or approved projects with similar impacts. However, because of the small scale of the Proposed
Project it is anticipated that cumulative impacts to marine mammals and sea turtles, fisheries, birds and
bats, and benthic organisms would be negligible. Cumulative impacts of the Proposed Project would be
negligible because there are no past, present, or reasonable foreseeable future actions that, when combined
with the Proposed Project, would result in impacts beyond those that already exist or have already been
identified and discussed in Section 3.4.

Water Quality

As described in Section 3.3, the Proposed Project would have minor impacts on water quality resulting
from sediment suspension and potential for hazardous materials spills. The cumulative projects in Section
4.1, would have similar impacts to these water quality during the construction, operations and maintenance,
and decommissioning phases. The installation of the turbine foundations using a pile driving hammer would
result in localized suspension of bottom sediment. The installation of submarine cables would also result in
localized sediment suspension. However, the impacts to water quality would be minimal and temporary as
natural sediment build up would allow the ocean to maintain the marine ecosystems it supports. Further,
the likelihood of hazardous materials spills during the construction, operations and maintenance, and
decommissioning phases of the Proposed Project would relatively low and the volume and relative area that
could be impacted would be small. Such spills would be unlikely to measurably affect water quality.
Consequently, the Proposed Project would not contribute to any cumulative impacts related to water quality.

Geology and Soils

As described in Section 3.2.2, the Proposed Project would not result in any adverse impacts to geology and
soils. Consequently, the Proposed Project would not contribute to any cumulative impacts related to these
resources.
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disclosed—in whole or in part—for any purpose other than to evaluate this proposal. If, however, a contract is awarded as a result of
— or in connection with — the submission of these data, Fishermen’s Energy shall have the right to duplicate, use, or disclose the
data to the extent provided in the resulting contract. This restriction does not limit Fishermen’s Energy’s right to use information
contained in these data if they are obtained from another source without restriction. The data subject to this restriction are contained
in all the sheets within this volume.



o~
250N
i .
GM _ Technical Work Plan
D Avian, Bat, and Marine Mammal Studies
P ———— ) Fishermen’s Energy Wind Power Project

TABLE OF CONTENTS

LISt Of FIQUIES oo ii

1.0 PUIPOSE OF TN STUAY ..eeiiiiiiii e e e e 1

2.0 L Ko [=Toa g (U o AN T 1

3.0 StUAY ODJECLIVES oo 1

4.0 SUIVEY TECHNIQUES ..o 4

4.1 AVIAN, MARINE MAMMAL, AND SEA TURTLE SHIPBOARD SURVEYS ......cccoevviiiieeeannnn. 4

4.1.1 Design and RatiON@lE .........c..uuiiiiiiiiiiiiiiiii e 4

4.1.2 MethOUS ..o 5

4.1.3  SUIVEY SCREAUIE........ooiiiiiiii e 5

4.2 AVIAN, BAT, AND MARINE MAMMAL ACOUSTIC SURVEYS .....ccoiiiiiiiiiiiiiiieeeeeeeeeee e 5

4.2.1 Design and RatiON@lE ............uuiiiiiiiiiiiiie e 5

4.2.2 Avian and Bat Methodology .........cooivriiiiiiiiii e 6

4.2.3 Survey Schedule.............co 6

4.3 SHORE-BASED TI-VPR & THERMAL IMAGING FROM THE TURBINE PLATFORM............ 8

4.3.1 Design and Rationale for Onshore TI-VPR and Offshore TI..................... 8

4.3.2  MEENOUS ...ceiiieee ittt a e e 8

4.3.3  SUIVEY SCNEAUIE.......ooeiiiiiiiieee e 8

4.4 ONSHORE HORIZONTAL AND VERTICAL RADAR......ccciiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee, 9

4.4.1 Design and Rationale ...........cccoiiiiiiiiiiiiiiii e e 9

44,2 MENOUS ...ceiiii e 10

4.4.3 Sampling SCheAUIE...........cooiiiiiiiiiiie e 10

5.0 REPOITING ettt e e e e e e e e e e e e e e e e e as 10

5.1 AVIAN SURVEYS ...ttt 10

5.2 RADAR SURVEYS ...iiiittiiiiieetttteetitias s s e e e eeeeattaaa s e e e e eeeeettbsassaeeeaeeessrsnnsaeeeeeeessennnnnns 10

5.3 OFFSHORE TURBINE-BASED THERMAL IMAGING .....ccceiiiieiieeee e 11

54 MARINE MAMMAL AND SEA TURTLE SURVEYS ....ctiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 11

55 B AT SURVEY S ... iiiiieiitie it e ettt e e ettt r e e e e et e e e ttb e e e e e e e e e aebbn e e e e e e eeeaenn s 11

5.6 BIRD ACOUSTIC SURVEYS ....cetiiiteeieieeeeeeteeteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeereeerereereens 12

5.7 FINAL SUMMARY REPORT ....ceiiiiiiiiiiiiiieieeeeteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 12

6.0 L] o= o M AN ST oY =TS o 4 1= N N 12

6.1 BEFORE-AFTER CONTROL IMPACT ANALYSIS ...ccciiiiiiiiiiiiiiie i 12

6.2 LISTED SPECIES....eetttttttittiteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneseeeeeeeeeeneeeeeseeeeeees 12

6.3 DS X = Y | = N PP 13

6.4 AVIAN AND BAT COLLISION MORTALITY .ittiiitiuiieeeeeeeeeeiiinianseeessseeasensnsneeesseessennnnnns 13

6.5 MARINE MAMMALS AND SEA TURTLES ..cetiiiiiiiiiieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeereeeeeseeeeeees 13

6.6 VESSEL UTILIZATION L.iiiiiiiiiieeee ettt ettt et e e e e e e e e e e e e e e eeeeees 13
APPENDICES

Appendix A Avian and Marine Mammal Ship Survey Methods
Appendix B Bat Acoustic Surveys
Appendix C Bird and Bat Acoustic Monitoring/Equipment Specifications




 ——a
GMI Technical Work Plan
Avian, Bat, and Marine Mammal Studies

4 Subsidiary of Applied Research Associates, ;@ Fishermen’s Energy Wind Power Project

Appendix D Marine Mammal Passive Acoustic Surveys
Appendix E Turbine-Based Thermal Imaging
Appendix F Avian Radar




 ——a
eovecene GMI Technical Work Plan
Avian, Bat, and Marine Mammal Studies
— 7 @ Fishermen’s Energy Wind Power Project

A Subsidiary of Applied Research Associates, Inc

LIST OF FIGURES

No Page
1 Proposed Project Study Area with survey track lines and a 1.5-NM buffer zone............... 2
2 Project Study Area with BACI sites and a 1.5-NM buffer zone .............coooeeeiieiin, 3

3 Proposed Bat Acoustic Survey Sampling Design ........ccuuvviiiiiiiiiiiiiiiiieeeee e 7




”-,
GMI Technical Work Plan
Avian, Bat, and Marine Mammal Studies

,@E Fishermen’s Energy Wind Power Project

A Subsidiary of Applied Research Associates,

1.0 Purpose of the Study

This Post-Construction Monitoring Work Plan is being submitted pursuant to the conditions of
N.J. Department of Environmental Protection (NJDEP) Permit 0102-09-0024.2 (CAF 100001;
WFD 100001, and CTD 100001), and the associated U.S. Army Corps of Engineers (USACOE)
404 Individual permit application. The purpose of this study is to support Fishermen’s Energy of
New Jersey, LLC (Fishermen’s), sponsor of the Fishermen’s Atlantic City Offshore Wind Farm,
LLC, with post-construction ecological studies in support of its wind energy facility to be located
approximately 2.8 nautical miles (NM) off the coast of New Jersey. The goal is to provide
geographical information system (GIS), as well as spatial and temporal data analysis for various
species potentially utilizing the offshore waters of the Atlantic Ocean surrounding the wind farm
(the Project Study Area) as part of a two-year post-construction program.

The scope of the study includes data collection for the presencel/absence, distribution,
abundance and migratory patterns of avian, bat, marine mammal, sea turtle, and other marine
species in the Project Study Area. The Post-Construction Monitoring Program includes all study
components in the Pre-Construction Monitoring Program initiated by Fishermen’s in 2010 and a
study component for monitoring avian and bat collision mortality during turbine operation. Six
month interim reports would be completed during the two year post-construction monitoring
period, with a final summary report provided to the NJDEP and the USACOE at the completion
of the 2 years of operation.

2.0 Project Study Area

Post-construction monitoring will be conducted by Geo-Marine, Inc. (GMI) on behalf of
Fishermen’s within the confines of the Project Study Area, which is defined as the waters off the
coast of New Jersey starting from Absecon Inlet, extending south to Margate City, and
continuing out to approximately 4 NM offshore. Seven survey track lines, spaced 1 NM apart,
have been created to collect data on birds, marine mammals and sea turtles. The Project Study
Area includes a 1.5-NM buffer zone surrounding the proposed turbine locations (Figure 1). Key
components of the project include a planned transmission line that runs from onshore near
Atlantic City under Tennessee Avenue, the Boardwalk, the beach, and out to approximately 2.8
NM offshore. The wind turbines will be constructed parallel to the shoreline at Atlantic City at
approximately 2.8 NM offshore.

3.0 Study Objectives

Data collected for this study will provide the state with detailed, site specific data for the Project
Area that will enable comparison of changes between preconstruction and post-construction
behavior and use of the Project Area by birds, bats, marine life, and commercial and
recreational users. Biological target (bird and bat) wind turbine collisions and displacement are
the two potential primary impacts associated with offshore wind turbine operation.

A Before/After Control Site—Impact Site (BACI) design and avian/bat collision mortality
monitoring will be used to determine impacts. The control and impact areas are illustrated in
Figure 2. Three data types necessary to determine post-construction operational impacts have
been identified: passage rate (number of adjusted biological tracks/kilometer [km]/hour),
biological target flight altitude, and biological abundance and distribution (e.g. assessment of
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gradients). These data types will be used to conduct the BACI analysis as part of the post
construction study. A time series analysis will be made to assess seasonal and interannual
variability for the biological data and will be linked to physical characteristics within the control
and impact sites. In addition, avian collision mortality data will be collected and analyzed with
reference to weather variables.

The overall objectives of this study are:

1. To determine the abundance, distribution, flight behavior (i.e., height and regular
pathways) of, and utilization (e.g., feeding, migration) by, birds in the Project Study Area.

2. To determine bat activity level (in calls/night) and presence/absence in the Project Study
Area.

3. To determine the frequency of occurrence and presence/absence of marine mammals in
the Project Study Area.

4. To determine the frequency of occurrence and presence/absence of sea turtles in the
Project Study Area.

5. Conduct an onshore/offshore avian gradient abundance analysis of the Project Study
Area.

6. Compare pre- and post-construction abundance and diversity from control site(s) of
similar size surrounding the proposed turbines to the project site (BACI).

7. Collect and analyze avian and bat collision mortality data with reference to weather
conditions.

8. Compare pre and post-construction utilization of the project area by recreational fishing,
diving and commercial fishing vessels.

4.0 Survey Techniques

Proposed survey technigues to be used in the Post-Construction Monitoring Program are based
on the NJDEP Technical Manual for Evaluating Wildlife Impacts of Wind Turbines Requiring
Coastal Permits. These techniques have been used by GMI for the pre-construction avian and
marine mammal surveys, as well as the NJDEP Ecological Baseline Study (EBS) project.

4.1  AVIAN, MARINE MAMMAL, AND SEA TURTLE SHIPBOARD SURVEYS
4.1.1 Design and Rationale

Post-construction visual shipboard strip-transect surveys for birds, marine mammals, and sea
turtles will be conducted to collect the information necessary to complete this program.
Shipboard bird surveys are routinely used to map and estimate density, spatial distribution,
habitat use, predator-prey interactions, and potential changes due to human disturbances and
climate change (Veit et al. 1996, Fauchald et al. 2002, Hyrenbach and Veit 2003, Clarke et al.
2003, Reid et al. 2004, Certain et al. 2007; Karpouzi et al. 2007, Zador et al. 2008, Santora et
al. 2009). These surveys allow the observations and distribution data for a variety of bird
species to be directly integrated with bathymetry and physical oceanographic variables (e.g.
sea-surface temperature, fronts) to provide a comprehensive look at the spatial ecology of
marine birds (Wright and Begg 1998, Certain et al. 2007, Bailey and Thompson 2009, Santora
et al. 2009). Marine mammals and turtles will be recorded when encountered during transect
sampling, with these sightings used to characterize presence/absence in the proposed Project
Study Area.
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To meet the requirements of NJDEP and the USACOE, survey transects have been designed to
incorporate a 1.5-NM buffer zone surrounding the proposed turbine locations and the
transmission line. It is proposed to complete two surveys during each survey day so as to
include different tidal periods. Boat survey transects will be spaced 1.0-NM apart (see Figure
1); this approach will cover a significant part of the Project Study Area (>20%). This transect
design, which was the basis of the Pre-Construction Monitoring Program, was confirmed
through consultation with NJDEP and federal agencies. Survey methods will be the same as
those GMI used for the Pre-Construction Study, which were developed in consultation with
NJDEP and federal regulators for the NJDEP EBS. Bird density estimates (number per square
kilometer [km?) will be calculated from standard strip-transect data by calculating the total
number of birds (by species) divided by the area of the of the survey area (number of kilometers
surveyed x the 300-meter [m] strip width, which is an industry standard compromise between
detect ability and power). The observation dataset will be filtered to include effort conducted
when the vessel was transiting at = 7 knots, and for sea states < Beaufort 5.

4.1.2 Methods

The general approach of the bird transect surveys is described in Appendix A. Based on the
findings of the Pre-Construction Monitoring Program, marine-mammal populations (namely
dolphins) are high during summer and this level of effort will result in sufficient data. Sea turtles
occur in very small numbers in the Project Study Area, even in summer (they are generally
farther offshore in summer and absent outside summer) such that even doubling survey effort
would probably not result in sample sizes sufficient for statistical analysis (see NJDEP EBS).

4.1.3 Survey Schedule

Surveys will be conducted one day per week during spring (March 1 through June 15) and fall
(July 15 through November 15) to document the presence of all species and to collect the site-
specific data needed to meet regulatory requirements regarding the migration periods for the
federally listed (endangered) roseate tern (Sterna dougallii), the federally listed (threatened)
piping plover (Charadrius melodus), and the Federal candidate red knot (Calidris canutus rufa),
collectively hereafter “L/C bird species.”

4.2 AVIAN, BAT, AND MARINE MAMMAL ACOUSTIC SURVEYS
4.2.1 Design and Rationale

The identity of nocturnal migrant birds over offshore waters is largely unknown, migrant bats are
strictly nocturnal, and marine mammals spend the majority of time underwater at depths where
they cannot be detected visually. Knowing the species identity and relative numbers of these
animals in the Project Study Area provides data for impact assessment. As a supplement to the
data being collected during the transect surveys, acoustic monitoring devices will be utilized to
collect diagnostic flight vocalization data of bats and birds and of marine mammal vocalization
data. Bio-acoustic and ultrasonic recorders can provide data on many species simultaneously,
increase the probability of identifying secretive and endangered species, and may allow
regulatory agencies to develop models to assess risks to birds from wind turbines (Chris Clark,
Cornell Chronicle Online, 2009). Another important aspect of this monitoring approach is that it
allows for species identification during nocturnal migration events.
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4.2.2 Avian and Bat Acoustic Survey Methodology

It is proposed that a SM2 Platform developed by Wildlife Acoustics, Inc. (Concord, MA) be used
for acoustical monitoring of bird and bat calls. The SM2 is a two-channel ultrasonic recorder
capable of continuous unattended monitoring and recording of bat echolocation calls and non-
ultrasonic call notes from birds for long periods of time. This platform will be attached to the
meteorological buoy stationed at the turbine siting.

Data on the migratory activity of bats will also be collected by monitoring their acoustic calls
using ultrasonic microphones mounted on an aerial platform, a custom-built tethered dirigible
(blimp). The use of an aerial platform is advantageous in situations where no fixed platform
exists to conduct monitoring. GMI will tether the platform to a vessel and will conduct nocturnal
transect surveys similar to the protocol followed during the avian survey. The study equipment is
discussed in detail in Appendix B. The transect route planned for this effort (Figure 3) is 33.5
km (20 miles) long and alternates between parallel and perpendicular routes relative to the
shoreline. The first transect will begin 30 minutes before sunset and continue to completion. The
tethered blimp can only be operated at wind speeds below 30 miles per hour (mph), so all
transects will need to be conducted during these conditions. Because most bat migratory activity
occurs during low wind speed events (Reynolds, 2006, Ahlén et al., 2007, Baerwald et al., 2009)
this equipment limitation should not negatively impact documentation of bat migratory activity.
Additional information on acoustic monitoring of birds and bats is provided in Appendix C. It is
recommended that a northeast-facing microphone in the fall that is parallel to the shoreline and
a southwest-facing microphone in the spring be used in the program.

Passive monitoring for marine mammals through the use of Ecological Acoustic Recorders
(EARSs) will be conducted as a component of the program. The EARs would be attached to the
meteorological buoy reducing the risk of loss and equipment and subsequent loss of data. The
ear will record continuously. Additional information on acoustical monitoring of mammals is
provided in Appendix D.

4.2.3 Survey Schedule

Bird data will be collected on the SM2 Platform during the spring and fall migration periods
(March — May, August — November). Bat monitoring on the platform will occur from April 1 - May
15 and August 15 - October 15 (spring and fall migration, respectively).The focus of the boat-
based bat acoustic survey will be during fall migration (particularly the August 15 — October 15
period) with a reduced sampling effort during the spring migratory season (April 15 - May 15). A
weekly sampling interval will be completed during the fall migratory season (eight total
transects) and a weekly sampling interval during the spring migratory season (four transects)
will be conducted.

GMI proposes to monitor baseline ambient noise levels in the identified area for a 24-month
period post-construction of wind turbines. A randomly selected subset of wave audio format
(.wav) files will be analyzed for each hour of data collection. As the data sets become available
a sub-sampling analysis routine will be developed which will yield statistically similar results to a
100% analysis effort.
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4.3 SHORE-BASED TI-VPR & THERMAL IMAGING FROM THE TURBINE PLATFORM
4.3.1 Design and Rationale for Onshore TI-VPR and Offshore TI

Onshore thermal-imaging vertically pointed radar (TI-VPR) surveys are a critical component of
radar validation. These surveys identify the number of insects detected by the vertically
scanning (VerCat) radar and thereby provide the data necessary to develop a correction factor
that is applied to the data to remove these non-bird (insect) targets from the database. In
addition, the TI-VPR collects data on the humber of foraging bats and provides additional data
on bird and bat altitude distribution and flight direction.

In contrast, the offshore Tl is a critical component of turbine collision monitoring.
4.3.2 Methods

The standard TI-VPR will be used onshore. For offshore, thermal imagers will be mounted
directly to the bases of two turbines for monitoring avian and bat collisions during turbine
operation. Additionally, Fishermen’s has agreed to place one high definition video camera on
the turbine to complement the Tl camera.

Turbine Mounted Standard TI

The Standard Tl would be composed of two thermal imagers (T1) each with a 20-30 degree field
of view enabling the sampling of the turbine rotor swept zone. The data will be recorded in a
computer for post survey analysis. Based on an analysis of data collected during the NJDEP
ecological baseline study as well as other proposed offshore wind projects along the east coast,
flight paths during migration generally tend to occur in the north to south and south to north
directions in parallel to the coast line. Therefore, emphasizing remote sensing coverage on the
northern and southern most turbines should be a good indicator of potential risk of collision
during high migration events with the proposed array of turbines.

Fishermen’s proposes that four thermal imagers will be mounted on the work decks of the
northern turbine to monitor southbound migrants in the fall and southern-most turbine to monitor
northbound migrants in the spring (i.e., 2 TI's per turbine). The thermal imagers would be
attached to the turbine that they are monitoring, allowing optimal spacing of turbines for energy
generation (Appendix E). A combination of thermal and high definition cameras may also be
able to be used to gather more information at the species specific level. Appendix E provides
additional information on the design and methodology proposed to conduct turbine platform
based thermal imaging as a means for remotely capturing imagery related to avoidance
behavior and collisions with turbines.

4.3.3 Survey Schedule

4.3.3.1 Onshore

The TI-VPR works best on clear to partly cloudy nights. Nocturnal surveys are not conducted on
nights with rain, fog, virga (precipitation that does not reach the ground), or low cloud cover.

Onshore nocturnal TI-VPR surveys will be conducted for 9 days in spring and 12 days in fall (21
days).




”b-,
GMI Technical Work Plan
Avian, Bat, and Marine Mammal Studies

) . , . .
A Subsidiary of Applied Research Associates, ,@Ey Fishermen’s Energy Wind Power Project

4.3.3.2 Offshore

Offshore turbine-based nocturnal Tl sampling will occur during peak migration periods (60
nights during spring & 90 nights during fall) for 6 hours per night to monitor for avian and bat
collisions with the wind turbines. Tl-cameras will operate 24-7 and the video will be recorded at
the turbine site and transmitted to shore along with other SCADA information.

4.4 ONSHORE HORIZONTAL AND VERTICAL RADAR
4.4.1 Design and Rationale

Biological target (bird and bat) wind turbine collisions and displacement are the two of the
potential primary impacts associated with offshore wind turbine operation. Three data types
necessary to determine post-construction operational impacts have been identified: passage
rate (number of adjusted biological tracks/km/hour), biological target flight altitude, and
biological abundance gradient data.

The design proposed is:

e a dual system onshore radar with an S-band radar to collect biological passage rate and
abundance gradient data within 4 NM of the radar, a vertical radar set in the direction of
the migration flight direction to collect nearshore biological flight altitude data, and

e boat-based diurnal visual and nocturnal thermal imaging validation surveys to collect
biological flight altitude data throughout the Project Study Area.

When critically evaluated, the vertical radar set perpendicular to shore would not provide reliable
altitude data because: (1) the majority of biological targets (north or south migrants) in the
Project Study Area would pass perpendicular through the narrow beam and would not be
detected (i.e., the vertical radar was designed to detect targets passing parallel through the
beam); and (2) the vertical radar was designed to be most effective at a 1.5-NM range (target
detection decreases as the beam spreads and loses intensity).

The radar study design is based on that implemented for the two-year (2008-2009) NJDEP EBS
as well as consultation with NJDEP. Adoption of the NJDEP radar design would provide: (1)
comparison of preconstruction radar data collected for this study, and (2) passage rate and
abundance gradient data necessary to determine impacts. Supplemental diurnal visual and
nocturnal thermal-imaging surveys would be conducted to provide: (1) data on flight altitude in
the rotor swept zone (RSZ) throughout the Project Study Area because the onshore vertical
radar, which collects biological target altitude data, would only collect data in the near-shore
environment of the Project Study Area; and (2) validation of radar data. The radar-visual and
thermal imaging study design was selected because it is the most scientifically sound approach
based on project constraints.

Radar validation was a required component of the NJDEP EBS. Validation protocols developed
by GMI for the NJDEP project would be implemented to ensure that the radar data collected is
validated for the Fishermen’s radar study.
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4.4.2 Methods

The radar unit will be stationed on the Steel Pier in Atlantic City. The horizontal radar will be set
to monitor within 4 NM of the coast. The vertical radar will be set at 1.5 NM and if possible, in
the direction of nocturnal migration. Radar capabilities are discussed in detail in Appendix F.

4.4.3 Sampling Schedule

The NJDEP EBS report was reviewed to determine the time periods when onshore and offshore
radars detected peak bird movements during the spring and fall migration seasons (NJDEP
2010). Based on this review, the radar would operate for 62 days in spring (March 15 to May 15)
92 days in fall (September 15 to December 15). In addition to the spring and fall surveys, three
days of radar surveys would be conducted once monthly during the summer (June, July) and
winter months (December, January, February).

5.0 Reporting

Semi-annual and annual reports will be produced for each of the Post-Construction years. Semi-
annual reports will cover 6-month periods (May-October; November-April). The annual (final)
report would cover the entire 2 year monitoring period. Data analyzed and reported for each
task are discussed in this section.

5.1 AVIAN SURVEYS

Shipboard Surveys

Survey effort

Occurrence of resident and migratory species and/or Federal and State-listed
species

Species abundance and composition

Avian density mapping (concentration areas)

Shore to Project Area gradient abundance

Avian flight behavior (number of birds in the rotor swept zone and flight direction)
Time series analysis of seasonal and inter-annual abundance patterns

Avian/Bat Acoustic Surveys

e Survey effort

e Occurrence of resident and migratory species and/or Federal and State-listed
species

e Qualitative abundance

5.2 Radar Surveys

Onshore TI-VPR

The vertically scanning radar records insects as biological targets. Data from the TI-VPR will be
analyzed to determine the number of insects present in the air and will subsequently be used to

10
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develop a correction factor to eliminate insect targets from the vertical radar database. TI-VPR
data metrics reported would include:

The total number of birds, foraging bats, and insects detected per hour
Avian altitude distribution
Biological target (bird and foraging bat flight direction)

Horizontal (TracScan) and Vertical (VerCat) Radar

5.3

Survey effort

Passage rate (no. of bird tracks/km/hr)

Altitude distribution (Quartiles: 25, 50, 75 percent)

Flux density in the RSZ (for Collision Risk Modeling [number of bird tracks/cubic
kilometer (km®)/hr])

Flight direction

Offshore Turbine-Based Thermal Imaging

The following elements will be summarized and reported in the semi-annual and annual reports
that will be produced for each of the Post-Construction monitoring years.

54

Survey effort

Number of bird and foraging bats encountered
Validation of radar data within the Project Study Area
Bat and bat collision data

Flight altitude by guild/species

MARINE MAMMAL AND SEA TURTLE SURVEYS

The semi-annual and annual reports will contain the following data collected during the marine
mammals and sea turtles surveys.

5.5

Visual survey effort

Occurrence of resident and migratory species and/or Federal and State-listed
species

Species abundance

Seasonal variability

Marine acoustic analysis and reporting

BAT SURVEYS

The following data will be reported for each acoustic call:

Date — Month/Day/Year

Time — Hour/Minute/Second

Height — the height of the detector at the time the call was recorded
Bearing — the azimuth of the microphone that recorded the bat call

Species — The species or species group identified through call analysis

11
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For each night of observation, the following information will be collected:
e Number — Number of individual calls heard

For each migratory season, the following analysis will be conducted:
e Activity Level: the average activity level (in calls/night)

5.6 Bird Acoustic Surveys

The following data will be reported for each acoustic call:

o Date — Month/Day/Year
e Time — Hour/Minute/Second
e Species — The species or species group (guild) identified through call analysis

5.7 Final Summary Report

A summary report would be completed documenting the operational impacts and interim reports
would be completed on a yearly basis during the two year post-construction monitoring period,
with a final report provided to the NJDEP and the USACOE at the completion of the 2-year
period.

6.0 Impact Assessment

Impact assessment will be conducted for threatened, endangered, and candidate species, for
avian species (displacement, collision mortality), marine mammals and sea turtles, and bats.
The methods used for impact assessment are summarized in this section.

6.1 BEFORE-AFTER CONTROL IMPACT ANALYSIS

A BACI design will be used to determine impacts. Biological target (bird and bat) wind turbine
collisions and displacement are the two potential primary impacts associated with offshore wind
turbine operation. Three data types necessary to determine post-construction operational
impacts have been identified: passage rate (number of adjusted biological tracks/km/hour),
biological target flight altitude, and biological abundance gradient data. Integrating multiyear
data from shipboard and radar surveys allows an illustration of spatial and temporal variability of
birds within the Project Study Area. The focus will be on a variety of species (e.g. waterfowl,
gulls, gannets) to examine species-specific distribution patterns. Temporal and spatial variability
will be quantified using time series models and spatial interpolation, spatial regression and/or
Generalized Additive Models (GAMSs) to quantify the relationships between spatial covariates
(e.g. bathymetric and distance based metrics) and bird density and distribution.

6.2 LISTED SPECIES
The impact assessment will focus mostly on endangered, threatened, and rare species, as well

as species that have been perceived to be at risk at wind power facilities, both onshore and
offshore. The analyses would be conducted both at the level of the taxonomic group and

12
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individual species. Methods to be used for the analyses will be similar to those conducted for
European offshore projects, as well as the Cape Wind project and for other projects in eastern
U.S. waters. The analyses will be both qualitative (i.e., species involved) and quantitative
(numbers of individuals involved).

6.3 DISPLACEMENT

Visual and radar survey data from the pre-construction phase will be compared with data from
the post-construction survey and will be combined with a gradient analysis to investigate if birds
are displaced from habitat within the wind turbine area.

6.4 AVIAN AND BAT COLLISION MORTALITY

Collision mortality of birds and bats will be tabulated and discussed in reference to weather
data. The collision mortality data will be compared to avian and bat collision data from European
and US post-construction mortality studies.

6.5 MARINE MAMMALS AND SEA TURTLES

An impact assessment will be conducted using pre- and post-construction visual observation
data.

6.6 VESSEL UTILIZATION

Fishermen’s will monitor recreational fishing, diving, and commercial fishing vessel activity in the
project area while conducting the vessel-based transect surveys for birds and marine mammals.
An analysis will be conducted to compare pre- and-post construction utilization of the project
area by these vessels.

13
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APPENDIX A

Avian and Marine Mammal Ship Survey Methods
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FIELD SAMPLING METHODS
Sample Design

A trackline survey design was selected for this study instead of the “double sawtooth” design
used during the New Jersey Department of Environmental Protection (NJDEP) Ecological
Baseline Study (EBS). The sawtooth design was chosen for the NJDEP EBS to maximize coast-
wide coverage over two years, over a significantly larger scale (Project Study Area). The Project
Study Area for the Fishermen’s Atlantic City Windfarm Project is much smaller in scale and
scope. For the purpose of this focused near-shore study, it is important that a fixed transect grid
be maintained to monitor bird, mammal, and sea turtle abundance. The objective is to gain
insight into the nature of this region’s dynamic tidal activity and Geo-Marine, Inc. (GMI) plans to
sample transects twice on one survey period to generate high temporal and spatial replication
for modeling. Data from the “sawtooth” surveys completed in the NJDEP survey can and will be
compared with the current survey grid. The proposed survey grid will provide more robust data
for this site-specific survey than the more generalized data collected from the previous study
that covered a larger area.

A 1.5-nautical mile (NM) buffer zone was placed around the Project Area and the transmission
line corridor creating the Project Study Area. Parallel survey track lines were plotted running
perpendicular from the coastline to the eastern boundary of the Project Study Area (Figure A-
1). The trackline spacing is 1.0 NM, with that interval confirmed as useful through consultation
with federal and state regulatory agencies. The avian survey design will consist of strip-transect
surveys conducted on one side of the trackline, with that side chosen dependent upon viewing
conditions. Tracklines will be surveyed twice per survey day at approximately 10 knots (kts)
when the Beaufort Sea State (BSS) is < 5 and visibility is = 300 meters (m). The survey area will
be a 300 m x 300 m area on one side of the boat. This survey design is identical to the pre-
construction design, which will allow for seamless data comparison among years.

In contrast to the accepted strip-transect protocol for avian surveys, marine mammal surveys
generally include observation of the entire trackline and the areas on either side of the trackline
out to the beam of the vessel and to the horizon to ensure that marine mammals can be
detected before they respond to the presence of the vessel. This undertaking produces data
that may be analyzed for the determination of density estimates. Due to constraints with vessel
size and the number of survey scientists being employed, such data collection and analysis
procedures will not be undertaken. However the survey scientists will collect all data possible
and resulting analyses will produce robust frequency of occurrence and presence/absence
information.

Surveys would be conducted weekly during spring (March 1 through June 15) and fall (July 15
through November 15).

Daily start points will be determined randomly among the four corners of the Project Study Area.
The survey effort will be continuous from the start point to the opposite corner of the Project
Study Area. Start times may be staggered to enable variation in diel survey timing. If the
weather deteriorates during the course of a daily survey, then the survey will be cancelled and,
if less than one iteration of the transects is completed, the survey will be resumed at the next
available opportunity, assuming time and vessel availability.
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Standard Operating Procedures, Data Recording, Instrument Calibration

A chartered boat equipped with an elevated observation area (based on availability), will be
used to conduct the surveys. The boat will be operated by a licensed boat captain and strict
safety procedures will be followed during every survey.

Two or three biologists experienced in collecting transect data at sea (i.e., experienced at
identifying birds, marine mammals, and sea turtles), will be present to conduct the surveys.
Observations will be conducted from the global positioning system (GPS)-equipped boat at
approximately 5 m off the water (Figure A-2). Animals will be identified to the lowest possible
taxon (preferably species) using appropriate-sized high-power binoculars. Bird observations will
be made on the side of the boat with the least glare, and extend out to a perpendicular distance
of 300 m and forward to a distance of 300 m. In addition, the biologists will record other
sightings (e.g., congregations of foraging and roosting gannets; sea duck flocks outside of the
defined survey area), incidental observations of feeding behavior, and other behaviors, even
beyond the 300-m survey area as time and bird density permit. Marine mammal and sea turtle
data will include observations on both sides of the trackline.

Birds

For each bird or flock, an observation number will be assigned. The geographic coordinates of
the sighting location, the sighting time, species (to the lowest possible taxon [family, genus,
species]), number, estimated flight altitude, behavior, and distance and bearing from the
observer to the bird will be recorded. In addition, ordinal directions will be used to designate
flight directions. A handheld data recorder with a customized data sheet will be used to record
all observation data. Weather and sea-state conditions will be recorded.

The spatial distribution and flight behavior (i.e., collision risk with turbines) of birds may vary with
weather conditions. Therefore, it is important to obtain available comprehensive information on
avian use of an offshore site under various weather conditions. These data can only be obtained
through monitoring in a variety of meteorological conditions. During avian studies, attempts will
be made to conduct surveys in varying weather conditions. However, boat surveys will not be
conducted when sea conditions (swell height and/or wave height and wave direction) pose a
safety concern or affect the ability to hold the boat’s course along the transect.

Marine Mammals

Survey data for marine mammals and sea turtles will be collected concurrently with avian survey
effort. Biologists will focus on the quadrant ahead of the boat with the least glare/best viewing
opportunities in order to follow bird-survey protocols, yet also record all marine mammal, sea
turtle, and notable bird sightings (see below), to the best of their abilities, in all directions from
the survey vessel. Marine mammal and sea turtle detections will thus be most accurate in the
guadrant in which bird sightings are being recorded, however density modeling of these fauna
would not be possible due to constraints with survey methodologies. Frequency of occurrence
and general estimates of abundance of marine mammals and sea turtles, however, are acquired
using the existing protocols.
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QUALITY ASSURANCE/CONTROL

The data will be downloaded from the handheld data logger computer to a laptop computer and
reviewed by biologists after each survey to determine if reporting errors were made. If errors are
present, the observer(s) (staff biologists) will make any necessary corrections within the data
file. The file will be renamed (QA-QC added to file name) and be saved on a laptop computer
and external hard drive.

A. Observation height.

S |
’// 3
I /

B. 300 meter strip transect with sun on port side.

-

10 knots

o

300m.

Figure A-2. Survey vessel/strip transect schematic.
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APPENDIX B

Bat Acoustic Surveys
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FIELD SAMPLING METHOD
Acoustic Monitoring-Aerial Platform Protocol

The use of an aerial platform is advantageous in situations where no fixed platform exists to
conduct monitoring. The basic platform is a custom-built tethered dirigible (‘blimp’) that is
attached to a line that is controlled by an electric winch (Figure B-1). The winch can be
mounted to either a mobile platform (trailer, truck, or boat) or fixed platform (anchor station or
buoy). The graduated line can be released to any height up to 500 feet. Each blimp has a belly
platform that contains a programmable ultrasonic detector and associated recording equipment.
The blimp can be left tethered at a single location and height for a fixed period of time, or can be
moved to multiple locations and heights to increase spatial and vertical sampling.

Side View of Tethered Blimp with Acoustic Platform

rotor height — — — s X

image not to scale

Figure B-1. Proposed acoustic platform using tethered blimp.

The acoustic monitor (Anabat Il ultrasonic detectors: Titley Electronics) is set up on a detector
platform as shown above. The microphones are capable of detecting the echolocation calls of
approaching bats up to 20 meters (m) away with a potential sampling volume of 254 cubic
meters (m°) (Larson & Hayes, 2000). The blimp will hold the ultrasonic microphones at altitude
using a weatherproof detector platform. Each microphone will be connected to a Anabat SD-1
data processing and storage unit with at least 516 megabytes (MB) of CF storage capacity (this
will allow us to store approximately 10,000 individual bat passes). The detectors will be
connected to a 12-volt power supply contained within the detector platform.
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Transect Protocol

Geo-Marine, Inc. (GMI)/North East Ecological Services (NEES) recommends a transect protocol
that is analogous to the surveys conducted as part of the avian risk assessment. The proposed
transect route (Figure B-2) is 33.5 kilometers (20 miles) long and alternates between parallel
and perpendicular routes relative to the shoreline. The transect will begin 30 minutes before
sunset and continue to completion. The tethered dirigible can only be operated at wind speeds
below 30 miles per hour (mph), so all transects will need to be conducted during these
conditions. Because most bat migratory activity occurs during low wind speed events (Reynolds,
2006, Ahlén et al., 2007, Baerwald et al., 2009) this should not negatively impact the
documentation of bat migratory activity.

GMI will focus on fall migration sampling (particularly the August 15 — October 15 period) with a
reduced sampling effort during the spring migratory season (April 15 — May 15). NEES
recommends weekly sampling interval during the fall migratory season (eight total transects)
and a weekly sampling interval during the spring migratory season (four transects). GMI will use
a northeast-facing microphone in the fall that is parallel to the shoreline and a southwest-facing
microphone in the spring.

Each acoustic call heard will be recorded by the monitoring equipment and stored for
subsequent analysis. The following data will be collected and recorded for each acoustic call:

Date — Month/Day/Year

Time — Hour/Minute/Second

Height — the height of the detector at the time the call was recorded
Bearing — the azimuth of the microphone that recorded the bat call
Species — The species or species group identified through call analysis

For each night of observation, the following information will be collected:
e Number — Number of individual calls heard
For each migratory season, the following analysis will be conducted:
e Activity Level: the average activity level (in calls/night)
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APPENDIX C

Bird and Bat Acoustic Monitoring/Equipment Specifications
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SAMPLING DESIGN

For acoustical monitoring of bird and bat calls GMI will use the SM2 Platform developed by
Wildlife Acoustics, Inc. (Concord, MA). This device will be mounted to a pole attached to the
meteorological buoy. Bird data will be collected during the spring and fall migration periods
(March — May, August — November) Bat monitoring will occur April 1 - May 15 and August 15 -
October 15 (spring and fall migration, respectively).The SM2 package is a weatherproof, low-
power, two-channel ultrasonic recorder capable of continuous unattended monitoring and
recording of bat echolocation calls and non-ultrasonic call notes from birds for long periods of
time. Each channel has independent triggers, filters and gain settings and the two channels
allow recordings from two different microphones. One microphone can be used to monitor bat
calls while another simultaneously records birds and other non-ultrasonic sounds. Post-
processing "Wac2Wav" software from Wildlife Acoustics will be used to convert recordings
made by the SM2 to either standard .WAV files or legacy zero-crossing files while removing
false triggers caused by background noise.

Based on the powerful SM2 Recorder Platform, the SM2 Night Flight Call Package includes a
special SMX-NFC weatherproof microphone designed especially for recording distant night flight
calls in the sky while attenuating sounds at and below the horizon such as insects. The SMX-
NFC has a microphone capsule mounted near the surface of a flat horizontal plate creating a
pressure zone for sounds originating from above the plate. The design delivers flat frequency
response up to 11 kilohertz (kHz) and 3- to 6-decibel (dB) signal gain with a beam angle of 125
degrees.

SONG METER SPECIFICATIONS

Physical Specifications
o Dimensions: 8.0” X 8.0 X 2.5”
e Weight: 2.0 pounds without batteries
o Enclosure: NEMA Type 1,4,4X and 6 (weatherproof, vented)
e Operating Temp.: -4°F to +185°F -20°C to +85°C

Audio Specifications
e ChannelsChannels:2

Interface: 3-pin waterproof connector (ground, signal, 3.3 V supply)
Bias power: 2.5V 2.2 K ohm, jumper enabled per channel
High-pass filter: 2-pole butterworth, jumper selectable per channel at 2, 180 or 1,000 Hz
Pre-amplifier: 2-stage, jumper selectable per channel, at +0, +12, +24, +36, +48, or
+60dB gain. For sample rates:

o 48 kHz, third-stage digitally-configurable +0-+12 dB in 1.5-dB steps
e Noise: -115-dBV equivalent input noise
e ADC: 1V rms full-scale 16-bit, 90dB SNR
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o Sample rates: 4, 8, 16, 22.05, 24, 32, 44.01 and 48 kHz standard; 192 kHz with
SM2BAT daughter card

e Digital format: 16-bit PCB (.wav) or proprietary lossless and lossy compression formats
(.wac)

Headphones: 3.5mm stereo jack

Filtering and triggering: Configurable digital high-pass and low-pass filters at sample rate
divided by 3, 4, 6, 8, 12, 16, 24, 32, 48 and 96. Adaptable trigger with configurable threshold
above background 1-88 dB, absolute trigger with configurable threshold -1-88 dB full scale,
inactivity time for trigger off 0.1 - 9.9 seconds.

Sensors
e Channels: 2

e ADC: 10-bit at 3.3-V reference (3.2-millivolt resolution)

o Parameters available for precise calibration

e Internal temperature sensor accurate to within £2°C at 0°C.

e External sensor port with 3-pin waterproof connector (ground, signal, 3.3-V supply)
Storage

e 4 SD/SDHC/SDIO flash card slots (Class 4 or greater)

o 128-GB total capacity with 4x32-GB cards available today, more as higher capacity
cards become available

e Compression increases effective capacity by 60-70% typically

Power
e 4-10 VDC main power (internal 4 D-size batteries or external weatherproof connector)
6-20 VDC through external power adapter for 6 or 12 V solar power systems
<1 mA when idle between scheduled recordings
The following estimates can vary 10mA depending on flash cards used:
o 55-65 mA when recording uncompressed up to 48 kHz (except 32 kHz),
compressed up to 16 kHz mono, and band triggered up to 8 kHz mono.
o 70-75 mA when recording compressed up to 48 kHz (except 32 kHz), and band
triggered up to 24 kHz mono.
o 80-90 mA when recording 32 kHz and up to 48 kHz compressed, and band
triggered up to 44.1 kHz mono.
o 90-100 mA when recording band triggered up to 48 kHz mono.
110 mA when recording band triggered up to 48 kHz stereo.
o Separate power for time-of-day clock uses 2 AA-size batteries, <0.1 milliamps (2-3
year service life)

O

SMX-II Microphones

o Enclosure: NEMA 4X weatherproof
Sensitivity: -36+4 dB (0 dB=1 V/pa @1 kHz)
Frequency response: flat 20 Hz - 20,000 Hz
Signal-to-Noise Ratio: >62 dB
Directionality: Omnidirectional
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APPENDIX D

Marine Mammal Passive Acoustic Surveys
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FIELD SAMPLING METHODS
INTRODUCTION

The ocean is a naturally noisy environment (Scheifele & Darre 2005), with noise being defined
as “unwanted” sound that clutters and masks signals of interest (Au 1993). The National
Research Council (NRC) on Ocean Noise recently reported that overall anthropogenic noise is
increasing on average throughout the world’s oceans at a rate of 3 decibels (dB) per decade.
Sound, unlike light and other stimuli, is transmitted extremely efficiently through water:
underwater noise created by ships and other human activities can be detected many kilometers
from the original source (Richardson et al. 1995). Marine mammals use the efficiency of
underwater sound propagation as a primary mode of communication with one another in turbid
waters, at night and at depths in which light does not penetrate (Richardson et al. 1995). Any
signal in water or air is detectable only if the received level of that sound exceeds the animals’
detection thresholds with respect to the noise level of the environment in which it is broadcast. If
the signal reaching an animal is weaker than the background noise, the probability of detection
will be low. Therefore, elevated background noise levels caused by either natural environmental
or anthropogenic sources might prevent detection of sounds (e.g., from peers, prey) important
to marine mammals (Richardson et al. 1995).

Characterizing Underwater Ambient Noise via Passive Acoustic Monitoring

GMI proposes to monitor baseline ambient noise levels in the identified area for a 24-month
period post-construction of wind turbines within 2.5 to 3.5 miles of the New Jersey coastline.
Passive acoustic monitoring (“static acoustics”) will be conducted with two devices: one set to a
sample rate of 2 kilohertz (kHz; low frequency) and one set at about 31.25 kHz (high frequency)
that will be deployed roughly at the center of the proposed turbine field from the planned turbine
construction location to provide a consistent data stream of ambient noise levels related to
periods of construction and noise levels outside of construction activity. This passive acoustic
monitoring will facilitate an overview examination of ambient noise levels within 4.0 miles of the
turbine and allow for analysis of potential marine mammals that might be documented
acoustically within this zone. The passive acoustic monitoring devices will be deployed for three-
month deployments during the twenty four month post-construction monitoring phase.

Passive Acoustic Monitoring — “Static Acoustic” Monitoring

Sample Design

Use of both low-frequency and high-frequency recording devices is justified based on previous
environmental monitoring conducted in the identified Project Study Area. That is, Toth et al. (in
press) identified a population of bottlenose dolphins (Tursiops truncatus) that are resident to the
coastline of New Jersey. Bottlenose dolphins were also documented seasonally during the
environmental baseline study that Geo-Marine recently completed for the New Jersey
Department of Environmental Protection (http://www.nj.gov/dep/dsr/ocean-wind/). Dolphins
produce vocalizations (e.g., whistles and click trains) routinely between 2 and 22 kHz. While
most baleen whales would not likely be within 2 miles of the coastline, North Atlantic right
whales (Eubalaena glacialis) have been documented in the near-shore regions of the Gulf of
Maine and along the coastlines of Georgia and Florida (Good 2008; Niemeyer et al. 2008; Zani
et al. 2008). Additionally, this critically endangered baleen whale species was documented
acoustically and visually during three seasons in shallow water areas during the EIS that Geo-
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Marine recently completed for the NJDEP (http://www.nj.gov/dep/dsr/ocean-wind/). North
Atlantic right whales produce calls of frequencies less than 500 hertz (Hz), which warrants use
of a recording device set to capture sounds in the low frequency sample rate.

GMI will use two (2) Ecological Acoustic Recorders (EARS) that can be attached to mooring
lines for swift and easy deployment and recovery operations. The EAR is a digital, low-power
acoustic recording system designed for long-term
monitoring of natural and anthropogenic sounds
between 20 Hz and 40 kHz in aquatic habitats. There
are three types of EAR: a shallow-water (0 - 36 meters
[m]) version that is diver-deployed (Figure 1), a deep-
water version that can be deployed to a depth of 500 m
and an extra-deep version deployable to 1000 m. GMI
proposes application of two shallow-water units. The
EAR system is based on a Persistor CF2
microprocessor and a 16-bit analog-to-digital converter
that records the ambient sound field on a duty cycle
and stores the recordings on an onboard 160 gigabyte
(GB) disk. Recordings are initiated in two ways: on a
software-regulated schedule and on an analog start :
trigger set to a specific received acoustic energy Figure 1. Shallow-water EAR
threshold (used for detecting transient sounds such as attached to lead anchor. (From
vessel engine noise). Detailed specifications are Lammers 2010 [spec sheet]).
available upon request.

The EAR devices are lightweight and easy to deploy and recover. Because refurbishment
entails only replacement of an SD card and installation of fresh batteries, recovery and
refurbishment procedures can be conducted during the same vessel trip, which saves costs
relative to diver time and vessel costs. Data can be extracted from the recovered SD cards in
the office post-recover operations.

Data will be collected on a set duty cycle per sample rate to maximize the amount of data
collected during each three-month period. All detected marine mammal vocalizations within the
20-Hz to 16-kHz frequency band (from both EARs combined data sets) will be identified to at
least family and, in most cases, to species. XBAT signal processing and Raven (software
designed by Cornell) will be used for analysis of all calls recorded. The presence of marine
mammal vocalizations within the Project Study Area will be investigated to determine if and
when these animals use the area. Vocalizations identified and documented will be guantified
and compared to give a better understanding of the total number of vocalizations detected in the
time period over the Project Study Area for which data were recorded. Ambient noise will be
examined for the Project Study Area in plots modeled for diurnal and seasonal
characterizations.

QUALITY ASSURANCE/CONTROL

For QA/QC, each EAR unit will be examined to assure proper working condition prior to each
deployment, and post-deployment to validate that data were accurately recorded. Recorded
data will be evaluated for content and continuity by randomly checking 5-min samples
throughout the dataset. Marine mammal signals identified by the automated detectors will be
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verified by researchers visually; researchers trained and experienced in bioacoustics analysis
will visually inspect spectrograms of the sound data.
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APPENDIX E

Turbine-Based Thermal Imaging
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Background

Thermal imaging (TI) cameras will be used to monitor the rotor swept zone in an effort to detect
collision events involving birds and bats. Unlike infrared cameras that require a source of
infrared illumination to detect targets, Tl cameras are passive and detect heat signatures from
birds, bats, and insects and not influence flight behavior (e.g., light attraction). A high-resolution,
passive Tl-system can detect even small nocturnal migrants up to a distance of at least 3 km
(Liecht et al. 1995), and Gauthreaux and Livingston (2006) demonstrated that high-end thermal
imaging cameras can be used to monitor the passage of small birds at a distance of 1 km (3281
ft). Tl cameras also perform better than conventional video cameras in light rain and thin fog.

Equipment
GMI has evaluated several different Tl-cameras for monitoring bird and bat movements at night

in a marine environment and feels a Hurley or FLIR are appropriate for this application (Figure
E-1).

Figure E-1. A Hurley Tl-camera hardened for weather and the marine environment with a wiper
to keep the lens clean.
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Main Specifications

Imaging Performance

Detector type:

Focal Plane Array (FPA), uncooled microbolometer 320 x 240
pixels

Spectral range:

7.5to 13um

Field of view:

20° (H) x 15° (V) with 35 mm lens

Spatial resolution (IFOV):

1.1 mrad

Thermal sensitivity:

85 mK at 25°C

Image frequency:

7.5Hz (NTSC) or 8.3 Hz (PAL)

Focus:

fixed

Electronic zoom:

2X

Image processing:

Automatic Gain Control (AGC), Digital Detail Enhancement (DDE)

Image Presentation

Video output:

NTSC or PAL composite video

Connector types:

BNC (1) provides video output

Power

Requirements:

14-32 V DC or 24 V AC +/- 10%

Consumption:

6 W Nominal, 24 W startup peak, at 24V DC, at 23°

Environmental

Operating temperature range: | -32°C to +55°C
Storage temperature range: | -50°C to +85°C
Humidity: | Rain
Sand/dust: | Mil-Std-810E
Encapsulation: | IP66
Shock: | Mil-Std-810E
Vibration: | Mil-Std-810E
Physical Characteristics
Camera Weight: | 2.7 kg

Camera Size (L x W x H):

279mm x 132mm x 142 mm

Interfaces

Factory configured

. | RS-232
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The TIl-camera will be protected from the weather and capable of streaming video and
transmitting it to a receiving station on shore. The camera will have a field of view with sufficient
resolution to resolve small birds and bats at a distance beyond the peak height of the rotor
swept zone and enable observations of bird and bat behavior in the vicinity of the rotor swept
zone of the turbine at night and during the day, and to the extent possible, during periods of
inclement weather. The cameras will be mounted on the work deck of two of the turbines
(Figure E-2).

WHITE PAINT
PAINTED YELLOW AMBER FLASHING LIGHT
MUNSELL CHIP 2.5Y 8/12 OPERATIONAL RANGE
4NM, SYNCHRONOUSLY
3FOOT WIDE FLASHED WITH ISO2,
RETROREFLECTIVE YELLOW CHARACTERISTIC
YATERGE S COAST GUARD ALPHA IDENTIFIER,
LETTERS BLACK, FEDERAL
COLOR 27038, 15" TALL
i 9/ / THERMAL IMAGING CAMERAS
o & ____—POINTED AT TURBINE
30'
W = 1.97 | —
e e

L = 0.000 /§

T S AR AT 6 b P e N B

™ o

Figure E-2. Location of thermal imaging camera(s) on work deck of each turbine.

The current system that has been tested in Europe (Thermal Animal Detection System [TADS])
has a limited field of view and only has been able to monitor small portions of the rotor swept
zone. No single standard camera can monitor the entire rotor swept zone of a turbine if the
camera is mounted on the same turbine (Desholm 2003, Desholm et al. 2006). Because of this
limitation Fishermen’s will investigate the effectiveness of two cameras on the turbine being
monitored so that the field of view of the TI's cover the rotor swept zone (Figure E-3).
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L1 L LTI 4L

20 degree lens for each Tl

Figure E-3. A diagram showing how dual TI-cameras will monitor the rotor swept zone of the
host turbines.

Survey effort

Based on an analysis of data collected during the NJDEP ecological baseline study as well as
other proposed offshore wind projects along the east coast; flight paths during migration
generally tend to occur in north to south and south to north directions parallel to the coast line.
Therefore, emphasizing remote sensing coverage on the northern and southern most turbines
should accurately measure the potential collision risk with the proposed array during migration
events. Tl-cameras will operate 24-7 and the video will be recorded at the turbine site and
transmitted to shore along with other SCADA information.

Data Analysis

TI monitoring will occur during seasonal periods of peak migration (60 nights during spring & 90
nights during fall) for 6 hours per night. Examination of every second of video record would be
time and cost prohibitive. Consequently, the amount of video record analyzed will depend on
the frequency of bird/bat detections within an hour (the interval between organism/turbine
encounters). Initially the video record for an evening will be previewed to determine the number
of encounters per hour. If encounters are extremely rare then sampling time will be increased,
and if encounters are frequent sampling time will be reduced (5 minutes per 15 minutes of
record).

Currently there is no reliable method of automatically processing Tl-camera video to detect
small birds and bats passing through the rotor swept zone when blades are moving. Information
on the behavior of each target (linear flight, avoidance, or collision), possible general identity
(e.g., small or large bird, bat), viewing conditions, and time of the event will be recorded in an
Excel worksheet. GMI takes steps to streamline the analysis of the data. For example, GMI
sends data through a video peak store (VPS) to analyze tracks. The VPS works by storing a
new incoming pixel if it is brighter than the corresponding pixel already stored in frame memory.
This results in a visible track being displayed on the screen for a bright target moving against a
dark background (i.e., a warm biological target against a cold sky). This enables the visual
extraction of track characteristics which are used in determining target identifications. GMI is
currently investigating software applications that will automatically analyze Tl data (e.g., flagging
target passage events, target tracking) and assist in determining target identifications.
Whenever possible, acoustical and Tl-camera data for the same time periods will be compared
for reports.
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In addition to the Tl monitoring, a high definition video camera will be operated in conjunction
with a Tl to monitor the turbine for bird collisions during the day. The video data will be scanned
for targets in an attempt to identify birds to the species level, when possible. The Tl data will
then be examined to determine the signature (shape and configuration) of the target. By
comparing Tl and visible video simultaneously, GMI will generate a valuable data set that can
be used to make more confident decision regarding the identity of targets detected with the Tl at
night.

Remote sensing is an emerging technology and the methods for capturing and analyzing data
are continuously improving. Fishermen’s proposes to implement an adaptive approach to
monitoring in order to determine the most efficient means of collecting and analyzing information
relating to biological risk assessments at offshore wind development sites.
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Mobile Avian Radar System (MARS®)

This section provides a description of the MARS® including standard operations and
capabilities, and discusses the real-time data processing performed by the MARS®.

For this study, the MARS® was equipped with two radar systems (Figure 1):

e A TracScan (Horizontally Scanning Radar [HSR]) which determines the number, range,
flight direction, speed, and heading of biological targets.

e A VerCat (Vertically Scanning Radar [VSR]) that determines the altitude and range of
biological targets.

Both the TracScan (HSR) and VerCat (VSR) use commercially available marine-band radars
that transmit radio signals and receive reflected signals from targets (echoes). These radars
transmit for a very short duration (pulse length) and then receive signals from echoes until the
next pulse is transmitted. The number of times per second that radar transmits a pulse and
receives is the pulse repetition frequency (PRF). Radar manufacturers fix combinations of pulse
length and PRF in the radar hardware. Commercially available marine-band radars effectively
see in two dimensions, using the time between pulse and detection to determine the distance to
the target, and the orientation of the radar antenna to determine bearing of the target.

Figure 1. GMI MARS® showing both VerCat (vertically scanning) radar (left) and TracScan
(horizontally scanning) radar (right), the computer housing unit, and the generator.

TracScan (Horizontally Scanning Radar)

The TracScan (HSR) is used to track bird movements in the horizontal plane. Speed and
direction of movement and echo intensity is measured for each track automatically. The
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TracScan (HSR) radar scans in the horizontal plane at 24 revolutions per minute (rpm),
completing one scan (a full 360-degree [°] rotation) every 2.5 seconds (s) (Figure 2). Given a
PRF of 1,500 times a second, the TracScan (HSR) can transmit 10.41 pulses for every degree
of radar rotation.

VerCat (Vertically Scanning Radar)

The MARS® VerCat (VSR) scans a 20° wedge in a vertical sweep from the horizon, through
zenith to the opposite horizon (Figure 3). No signal is transmitted while the antenna is pointing
below horizontal; however, given the 0.95° vertical resolution of the antenna, when the radar
transmits a pulse horizontally, almost one half of the energy is projected below the horizon
towards the ground or water. The radar scans at 24 rpm, completing one scan (a full 360°
rotation) every 2.5 s. Given a PRF of 3,000 pulses per second, it can transmit 20.83 pulses for
every degree of radar rotation. The radar signal is transmitted through an 8-ft (2.4-m) long array
(T-bar) antenna. The antenna focuses the signals into a fan-shaped beam, which is 0.95° in the
vertical scanning plane and extends 10° to either side of the scanning plane (20° total). Radar
antennas are designed to operate scanning horizontally, not vertically. When the antenna is
pointing at the sky, some radio energy leaks out the backside of the standard antenna and
bounces off the ground. The MARS® VerCat (VSR) antenna has been fitted with a custom-
designed shield to minimize the impact of this ground-bounce clutter.

e e

Figure 2. TracScan (HSR) coverage pattern.

The VerCat (VSR) scan pattern results in a “radar curtain,” that samples biological targets as
they fly through the 20° by 180° scanning volume within 1.5 NM (2.8 km) of the radar. For this
study, the VerCat (VSR) stopped transmitting when it reached the horizontal. The radar
determines biological target altitude and downrange distance from the MARS® site. The VerCat
(VSR) vertical beam width of 0.95° provides fine angular resolution from which estimates of
biological target altitude can be determined. Biological targets flying within the beam parallel to
the VSR scan can be tracked and accurate ground speeds measured; however, biological
targets crossing perpendicular to the sweep of the beam appear stationary and biological
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targets crossing the sweep at angles between parallel and perpendicular have ground speeds
reduced from true ground speeds. Consequently, the VerCat (VSR) is used only to measure the
altitude of biological targets. Wind speeds in excess of 30 to 35 knots (kts) along the VerCat
(VSR) scan axis will trip the VerCat’s (VSR) motor safety breaker and shut down the radar. By
shutting down operation, the radar protects itself from damage.

F
—
O

Figure 3. VerCat (VSR) coverage pattern.

Thermal Imaging-Vertically Pointed (TI-VPR) Radar

The TI-VPR system for this study was stationed on the MARS® and consists of two components
(Figure 4):
e TI, pointed up vertically to obtain target identification, behavior, and X/Y dimensional
information.
e VPR, pointed up vertically to obtain altitude (Z dimension) of targets within the TI field of
view.

The TI selected for this study is a fixed focus, un-cooled Tl camera (FLIR Standard Resolution
[SR]-35, FLIR Systems, Inc., Goleta, California) with a 1.4-inch (in.; 35-millmeter [mm]) lens and
a 20° field of view. This camera is well-suited for short range surveillance use (i.e. monitoring
activity within the potential turbine RSZ) with a minimum focus distance of only 3 ft (1 m). It has
a standard resolution focal plane array (FPA) of 320 x 240 pixels with a pixel pitch of .0015 in.
(38 microns [um]) and a spectral range of 0.0003 to 0.0006 in. (7.5 to 13 um). The camera is
able to operate in temperatures ranging from -25 degrees Fahrenheit (°F) to 130°F (-32 degrees
Celsius [°C] to 54°C).

The VPR (FURUNO FR-1525 Mark-3, FURUNO Electric Co, LTD., Nishinomiya, Japan) was
coupled to a standard gain horn antenna (WR-90, Pasternack Enterprises, Inc., Irvine,
California) with a beam width of 15°. A right angle waveguide elbow was used to point the horn
antenna up parallel with the TI. The transmitter frequency was 9,410 £30 megahertz (MHz; X-
band, 1-in. [3 centimeter (cm)] wavelength) with peak power output of 25 kW and a minimum
range detection of 115 ft (35 m).
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Figure 4. MARS® TI-VPR system.
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Department of Energy
Golden Field Office
15013 Denver West Parkway
Golden, Colorado 80401

December 15, 2014

Frank J. Cianfrani, Chief

Regulatory Branch, Philadelphia District
U.S. Army Corps of Engineers
Wanamaker Building

100 Penn Square East

Philadelphia, Pennsylvania 19107-3390

Subject: DOE Cooperating Agency Request under the National Environmental Policy Act
for Fishermen’s Atlantic City Windfarm, LLC (Permit number CENAP-OP-R-2008-0777-
39)

Dear Mr. Cianfrani:

The U.S. Department of Energy (DOE) is developing an Environmental Assessment (EA) to
analyze the potential impacts of providing federal funding to Fishermen’s Atlantic City
Windfarm, LLC, (Fishermen’s) an offshore wind-energy development company, to support the
development of an offshore wind renewable energy facility within New Jersey State Waters
located approximately 2.8 miles off the coast from Atlantic City, New Jersey (Proposed Project).

DOE selected Fishermen’s to receive federal funding under the U.S. Offshore Wind: Advanced
Technology Demonstration Projects Funding Opportunity Announcement, DE-FOA-0000410
(FOA), contingent on the outcome of the National Environmental Policy Act (NEPA) review and
other considerations. This FOA was issued to provide support for regionally-diverse Advanced
Technology Demonstration Projects through collaborative partnerships. The main intent of the
Advanced Technology Demonstration Projects is to expedite the development and deployment of
innovative offshore wind energy systems in U.S. waters that have a potential to lower the cost of
energy from offshore wind. These projects are part of a portfolio of market analysis, technology
development, and demonstration projects funded by DOE pursuant to a national strategy
developed in coordination with the U.S. Department of the Interior.

By providing federal funding, technical assistance and government coordination to accelerate
deployment of these demonstration projects, DOE can help eliminate uncertainties, mitigate
risks, and support the private sector in creating a robust U.S. Offshore Wind Energy Industry.

DOE understands that your agency has issued Individual Permit number CENAP-OP-R-2008-
0777-39 for the Proposed Project under Section 404 of the Clean Water Act and Section 10 of
the Rivers and Harbors Act of 1899; and that the project proponent has recently submitted a
permit modification package to your office which will require additional NEPA review and re-
initiation of several federal consultations including Section 7 of the Endangered Species Act.



DOE requests that you participate as a cooperating agency in the development of the DOE EA to
prevent duplication of efforts by our agencies, and to encourage information sharing and
integration of agency processes. In addition, since your agency previously conducted required
consultations for the Proposed Project, DOE recommends that re-initiation of these
consultations, due to the project modifications, are conducted jointly between DOE and your
agency as joint action agencies.

Please respond regarding your interest in participating as a cooperating agency at your earliest
convenience. Please contact Ms. Lori Gray, NEPA Division Director, of my staff at
lori.gravi@ee.doe.gov or 720-356-1568, if you have any questions or need further information on
the project.

Sincerely,

15 92"

9" TCarol J. Battershell
Manager

cc via email:

Lori Gray, DOE

Michael Hahn, DOE

Samuel L. Reynolds, USACE
Lawrence M. Slavitter, USACE
Nicole C. Minnichbach, USACE



DEPARTMENT OF THE ARMY

PHILADELPHIA DISTRICT CORPS OF ENGINEERS
WANAMAKER BUILDING, 100 PENN SQUARE EAST
PHILADELPHIA. PENNSYLVANIA 19107-3390

REPLY TO

P JAN 212015

Regulatory Branch
Applications Section II

SUBJECT: CENAP-OP-R-2008-0777-39
Fishermen’s Energy, LL.C

Ms. Carol J. Battershell
Department of Energy
Golden Field Office

15013 Denver West Highway
Golden, Colorado 80401

Dear Ms. Battershell:

This is in response to your letter dated December 15, 2014, inviting the United States Army
Corps of Engineers (Corps), Philadelphia District, to participate as a cooperating agency in the
development of an Environmental Assessment (EA) associated with the proposal of Fishermen’s
Energy, LLC to construct a maximum of six (6) wind turbines approximately 2.8 nautical miles
east of Atlantic City, Atlantic County, New Jersey

The Philadelphia District is accepting your invitation to serve as a cooperating agency in the
development of the EA. By participating as a cooperating agency, the Corps can work with the
Department of Energy to ensure that sufficient information is included in the EA for the Corps to
adopt the environmental document, conduct a timely review of the Fishermen’s Energy
application, and make a final decision with respect to project compliance with Section 10 of the
River and Harbor Act of 1899 and Section 404 of the Clean Water Act.

We are looking forward to working with you as a cooperating agency. If you have any
questions regarding this matter, please contact Mr. Lawrence M. Slavitter at (215) 656-6734

Sincerel

/

Frank J. Cianfrani
Chief, Regulatory Branch




Copy Furnished:

NMFS (Sandy Hook, NJ)

NMES (Gloucester, MA)

USEPA, Region II (New York, NY)-Lingard Knutson
USFWS (Pleasantville, NJ)

USCQG, 5th District (Portsmith, VA)




Department of Energy
Golden Field Office
15013 Denver West Parkway
Golden, Colorado 80401

February 9, 2015

John K. Bullard

Regional Administrator

Greater Atlantic Regional Fisheries Office
National Marine Fisheries Service
Northeast Region

55 Great Republic Drive

Gloucester, MA 01930-2276

SUBJECT: DOE and USACE Request for Re-Initiation of the Section 7 Endangered
Species Act Informal Consultation for Fishermen’s Atlantic City Windfarm, LL.C

Dear Mr. Bullard:

The U.S. Department of Energy (DOE) is proposing to provide funding to Fishermen’s Atlantic
City Windfarm, LLC (project proponent) to support the development of an offshore wind
renewable energy facility (proposed project) within New Jersey state waters, located
approximately 2.8 miles off the New Jersey coast from Atlantic City. The U.S. Army Corps of
Engineers, Philadelphia District (USACE) has regulatory and permitting authority for this
proposed project under Section 404 of the Clean Water Act and Section 10 of the Rivers and
Harbors Act of 1899. The USACE issued Department of the Army Permit CENAP-OP-R-2008-
0777-39 for this proposed project on June 14, 2013. Since issuance of the USACE permit, the
project plans have been refined and a permit modification package has been submitted to the
USACE. The USACE is proposing to process a modification to that permit.

The proposed project would consist of the construction, operation, maintenance, and eventual
decommissioning of up to six wind turbine generators that would generate a maximum of
approximately 25 megawatts (MW) of electricity, a 33-kilovolt (kV) alternating current (AC)
submarine cable interconnecting the turbines, a 33-kV AC submarine transmission cable (export
cable), and a 33-kV AC underground cable (onshore interconnection cable) that would connect
the proposed project with existing onshore infrastructure in Atlantic City, New Jersey.

The following Federally listed species could potentially be impacted by the proposed project:
Atlantic right whale (Eubalaena glacialis), humpback whale (Megaptera novaengliae), fin whale
(Balaenoptera physalus), sei whale (Balaenoptera borealis), blue whale (Balaenopera
musculus), sperm whale (Physter microcephalus), Kemp’s ridley sea turtle (Lepidochelys
kempii), loggerhead sea turtle (Caretts caretta), green sea turtle (Chelonia mydas), leatherback
sea turtle (Dermochelys coriacea), hawksbill sea turtles (Eretmochelys imbricate), Atlantic
Sturgeon (Acipenser oxyrinchus oxyrinchus) and the Shortnose Sturgeon (Acipenser
brevirostrum).



The USACE previously completed consultation pursuant to section 7 of the Endangered Species
Act (ESA) of 1973, as amended (16 U.S.C. 1531 et seq.), with your office for permitting of the
proposed project and determined that the proposed project is not likely to adversely affect any
species listed as threatened or endangered under your jurisdiction. This determination was based
on a biological assessment submitted during the consultation process. On May 22, 2012 your
office concurred with this determination. A copy of this concurrence is attached (Enclosure 1).
Since this concurrence, the following changes have occurred:

e A permit modification package has been submitted to the USACE. The USACE plans to
issue a Public Notice to solicit comments and recommendations from the public
concerning modification of the Department of the Army permit. The USACE will
include your office on the distribution list to be notified when the Public Notice is
published.

e The New York Bight, Chesapeake Bay, Carolina and South Atlantic Distinct Population
Segments (DPSs) of Atlantic sturgeon were listed as endangered, and the Gulf of Maine
DPS was listed as threatened under the ESA on April 6, 2012.

e DOE is completing an Environmental Assessment (EA) for the proposed project under
the National Environmental Policy Act (NEPA) and the USACE is a cooperating agency.
DOE will include your office on the distribution list to be notified when the draft EA is
posted for the public comment period.

To streamline the NEPA process and to avoid redundancy, DOE and USACE have decided to
jointly re-initiate Section 7 consultation for the proposed project. A biological assessment
prepared by DOE is attached (Enclosure 2). This assessment addresses the modifications to the
proposed project that have occurred since the completion of the initial USACE led Section 7 consultation
and it addresses the potential effects of the proposed project modifications on the listed species.

DOE, as the lead federal agency and USACE, as the permitting agency, have reviewed the
proposed project changes and the biological assessment and determined that their respective
actions of funding and modifying the permit for the proposed project may affect but is not likely
to adversely affect the following listed species: Atlantic right whale (Eubalaena glacialis),
humpback whale (Megaptera novaengliae), fin whale (Balaenoptera physalus), sei whale
(Balaenoptera borealis), blue whale (Balaenopera musculus), sperm whale (Physter
microcephalus), Kemp’s ridley sea turtle (Lepidochelys kempii), loggerhead sea turtle (Caretts
caretta), green sea turtle (Chelonia mydas), leatherback sea turtle (Dermochelys coriacea),
hawksbill sea turtles (Eretmochelys imbricate), Atlantic Sturgeon (Acipenser oxyrinchus
oxyrinchus) and the Shortnose Sturgeon (Acipenser brevirostrum) with the inclusion of the
Department of the Army special permit conditions (Enclosure 3):

DOE and USACE respectfully request your concurrence with their determination. Please send
any correspondence to:

U.S. Department of Energy U.S. Army Corps of Engineers

Golden Field Office Regulatory Branch, Philadelphia District
Attn: Ms. Lori Gray Attn: Mr. Lawrence M. Slavitter

NEPA Division Director Wanamaker Building

15013 Denver West Parkway 100 Penn Square East

Golden, CO 80401 Philadelphia, PA 19107-3390



If you have any questions or require any additional information, please contact Lori Gray at
(720)356-1568 or lori.gray(@ee.doe.gov or Larry Slavitter, USACE at 215-655-6734 or
Lawrence.M.Slavitter(@usace.army.mil.

Sincerely,

Timothy Meeks
Acting Director

Enclosures: as stated

Electronic cc:

Karen Greene, HCD Sandy Hook
Julie Crocker, PRD

Michael Hahn, DOE

Roak Parker, DOE

Lawrence M Slavitter, USACE



Department of Energy
Golden Field Office
15013 Denver West Parkway
Golden, Colorado 80401

February 9, 2015

Karen Greene

United States Department of Commerce -
National Oceanic and Atmospheric Administration
Fisheries Service, Habitat Conservation Division
NEFSC James J. Howard

Marine Sciences Laboratory

74 Magruder Road, Sandy Hook

Highlands, NJ 07732

SUBJECT: DOE and USACE Request for Re-Initiation of the Magnuson-Stevens
Fishery Conservation and Management Act Essential Fish Habitat Consultation for
Fishermen’s Atlantic City Windfarm, LLC

Dear Ms. Greene:

The U.S. Department of Energy (DOE) is proposing to provide funding to Fishermen’s Atlantic
City Windfarm, LLC (project proponent) to support the development of an offshore wind
renewable energy facility (proposed project) within New Jersey state waters, located
approximately 2.8 miles off the New Jersey coast from Atlantic City. The U.S. Army Corps of
Engineers, Philadelphia District (USACE) has regulatory and permitting authority for this
proposed project under Section 404 of the Clean Water Act and Section 10 of the Rivers and
Harbors Act of 1899. The USACE issued Department of the Army Permit CENAP-OP-R-2008-
0777-39 for this proposed project on June 14, 2013. Since issuance of the USACE permit, the
project plans have been refined and a permit modification package has been submitted to the
USACE. The USACE is proposing to process a modification to that permit.

The proposed project would consist of the construction, operation, maintenance, and eventual
decommissioning of up to six wind turbine generators that would generate a maximum of
approximately 25 megawatts (MW) of electricity, a 33-kilovolt (kV) alternating current (AC)
submarine cable interconnecting the turbines, a 33-kV AC submarine transmission cable (export
cable), and a 33-kV AC underground cable (onshore interconnection cable) that would connect
the proposed project with existing onshore infrastructure in Atlantic City, New Jersey.

The project area has been designated as Essential Fish Habitat (EFH) for a wide variety of
federally managed species. The USACE previously completed an EFH consultation with your
office for permitting of the proposed project and determined that the installation of the proposed
project would have limited adverse effects on EFH, and the species of concern. This



determination was based on a 2011 EFH assessment, completed by Normandeau Associates Inc.
which was submitted to your office during the consultation process. On June 27, 2011 your
office concurred with this determination. A copy of this concurrence is attached (Enclosure 1).
Since this concurrence, the following changes have occurred:

e A permit modification package has been submitted to the USACE. The USACE plans to
issue a Public Notice to solicit comments and recommendations from the public
concerning modification of the Department of the Army permit. The USACE will
include your office on the distribution list to be notified when the Public Notice is
published.

e The New York Bight, Chesapeake Bay, Carolina and South Atlantic Distinct Population
Segments (DPSs) of Atlantic sturgeon were listed as endangered, and the Gulf of Maine
DPS was listed as threatened under the ESA on April 6, 2012.

e DOE is completing an Environmental Assessment (EA) for the proposed project under
the National Environmental Policy Act (NEPA) and the USACE is a cooperating agency.
DOE will include your office on the distribution list to be notified when the draft EA is
posted for the public comment period.

To streamline the NEPA process and to avoid redundancy, DOE and USACE have decided to
jointly re-initiate EFH consultation for the proposed project. A summary of proposed changes to
the project description are attached (Enclosure 2). A revised EFH Assessment is attached
(Enclosure 3) which addresses the proposed changes to the turbine foundations and the undersea
cables, and how those changes could potentially impact the findings of the 2011 EFH
Assessment.

DOE, as the funding agency, and USACE, as the permitting agency, have reviewed the proposed
project changes and the revised EFH Assessment and determined that their respective actions of
funding and modifying the permit for the proposed project would have limited adverse effects on
EFH, and the species of concern due to the installation and eventual decommissioning of the
project.

DOE and USACE respectfully request your concurrence with their determination. Please send
any correspondence to:

U.S. Department of Energy U.S. Army Corps of Engineers

Golden Field Office Regulatory Branch, Philadelphia District
Attn: Ms. Lori Gray Attn: Mr. Lawrence M. Slavitter

NEPA Division Director Wanamaker Building

15013 Denver West Parkway 100 Penn Square East

Golden, CO 80401 Philadelphia, PA 19107-3390

For your information, the project proponent will coordinate with the National Marine Fisheries
Services, Office of Protected Resources to obtain necessary authorizations under the Marine
Mammal Protection Act if needed.



If you have any questions or require any additional information, please contact Lori Gray at
(720)356-1568 or lori.gray(wee.doe.gov or Larry Slavitter, USACE at 215-655-6734 or
Lawrence.M.Slavitter@usace.army.mil.

Sincerely,

—7 ‘_/_) /j /
/ A~ 2
Timothy Meeks
Acting Director

Enclosures: as stated

Electronic cc:

Julie Crocker, PRD

Michael Hahn, DOE

Lori Gray, DOE

Roak Parker, DOE

Lawrence M Slavitter, USACE



Department of Energy
Golden Field Office
15013 Denver West Parkway
Golden, Colorado 80401

February 9, 2015

Richard Ruvo, Director

Air Programs Branch

United States Environmental Protection Agency
Region 2

290 Broadway

New York, NY 10007-1866

SUBJECT: General Conformity Analysis for Fishermen’s Atlantic City Windfarm, LL.C
— Project Revisions

Dear Mr. Ruvo:

The U.S. Department of Energy (DOE) is proposing to provide funding to Fishermen’s Atlantic
City Windfarm, LLC (project proponent) to support the development of an offshore wind
renewable energy facility (proposed project) within New Jersey state waters, located
approximately 2.8 miles off the New Jersey coast from Atlantic City. The U.S. Army Corps of
Engineers, Philadelphia District (USACE) has regulatory and permitting authority for this
proposed project under Section 404 of the Clean Water Act and Section 10 of the Rivers and
Harbors Act of 1899. The USACE issued Department of the Army Permit CENAP-OP-R-2008-
0777-39 for this proposed project on June 14, 2013. Since issuance of the USACE permit, the
project plans have been refined and a permit modification package has been submitted to the
USACE. The USACE is proposing to process a modification to that permit.

The proposed project would consist of the construction, operation, maintenance, and eventual
decommissioning of up to six wind turbine generators that would generate a maximum of
approximately 25 megawatts (MW) of electricity, a 33-kilovolt (kV) alternating current (AC)
submarine cable interconnecting the turbines, a 33-kV AC submarine transmission cable (export
cable), and a 33-kV AC underground cable (onshore interconnection cable) that would connect
the proposed project with existing onshore infrastructure in Atlantic City, New Jersey.

The project area is within the Philadelphia-Wilmington-Atlantic City, PA-NJ-MD-DE non-
attainment area for the ozone National Ambient Air Quality Standards. The USACE previously
coordinated a review of a General Conformity Applicability Analysis dated October 10, 2011
(Enclosure 1) for this project with your office. The determination was that the calculated
emissions for the project are less than the General Conformity applicability thresholds for both
construction and operations. Because the calculated emissions are less than the de minimis
emission levels, the project is not subject to the General Conformity provision.

Since completion of your review, the following changes have occurred:



e A permit modification package has been submitted to the USACE. The USACE plans to
issue a Public Notice to solicit comments and recommendations from the public
concerning modification of the Department of the Army permit. The USACE will
include your office on the distribution list to be notified when the Public Notice is
published.

e DOE is completing an Environmental Assessment (EA) for the proposed project under
the National Environmental Policy Act (NEPA) and the USACE is a cooperating agency.
DOE will include your office on the distribution list to be notified when the draft EA is
posted for the public comment period.

A summary of proposed changes to the project description is attached (Enclosure 2). A current
project construction schedule is attached (Enclosure 3). DOE, as the funding agency, and
USACE, as the permitting agency, have reviewed the proposed project changes and determined
the changes do not impact the analysis since there will be no new types of vessels used, and no
increase in vessel size or in the number of vessels to be used in association with the change in
foundation type.

If you have any questions or require any additional information, please contact Lori Gray at
(720)356-1568 or lori.gray(wee.doe.gov or Larry Slavitter, USACE at 215-655-6734 or

Lawrence.M.Slavitter@usace.army.mil.

Please send any correspondence to:

U.S. Department of Energy U.S. Army Corps of Engineers

Golden Field Office Regulatory Branch, Philadelphia District
Attn: Ms. Lori Gray Attn: Mr. Lawrence M. Slavitter

NEPA Division Director Wanamaker Building

15013 Denver West Parkway 100 Penn Square East

Golden, CO 80401 Philadelphia, PA 19107-3390

Sincerely,

Timothy Meeks

Acting Director
Enclosures: as stated
Electronic cc:

Lingard Knutson, USEPA
Matthew Laurita, USEPA
Michael Hahn, DOE

Lori Gray, DOE

Roak Parker, DOE

Lawrence M Slavitter, USACE



Department of Energy
Golden Field Office
15013 Denver West Parkway
Golden, Colorado 80401

February 17, 2015

Daniel Saunders

Deputy State Historic Preservation Officer
Mail Code 501-04B

State of New Jersey

Department of Environmental Protection
Historic Preservation Office

PO Box 420

Trenton, NJ 08625-0420

SUBJECT: DOE and USACE Request for Re-Initiation of Section 106 Consultation for
Fishermen’s Atlantic City Windfarm, LLC - HPO project number 08-1708

Pursuant to Section 106 of the National Historic Preservation Act of 1966 (NHPA) as amended,
and its associated implementing regulations codified at 36 CFR Part 800, the U.S. Department of
Energy (DOE) requests initiation of consultation with your office on the effects of DOE
providing funding to Fishermen’s Atlantic City Windfarm, LLC (project proponent) to support
the development of an offshore wind renewable energy facility (Proposed Project) located
approximately 2.8 miles off the New Jersey coast from Atlantic City. The Proposed Project
would consist of the construction, operation, maintenance, and eventual decommissioning of up
to six wind turbine generators that would generate a maximum of approximately 25 megawatts
(MW) of electricity, a 33-kilovolt (kV) alternating current (AC) submarine cable interconnecting
the turbines, a 33-kV AC submarine transmission cable (export cable), and a 33-kV AC
underground cable (onshore interconnection cable) that would connect the project with existing
onshore infrastructure in Atlantic City, New Jersey.

Background

The U.S. Army Corps of Engineers, Philadelphia District (USACE) previously completed
Section 106 consultation (HPO project number 08-1708) for portions of this project and issued
Department of the Army Permit CENAP-OP-R-2008-0777-39 for the Proposed Project on June
14, 2013.

The USACE previously determined that no historic properties would be affected by the Proposed
Project. This determination was based on the following reports that were provided to your office
by the USACE:

o Marine Geophysical Survey in Support of an Offshore Wind Farm and Cable Route
Construction, Atlantic City, Jew Jersey, prepared for Fishermen’s Energy of New Jersey,
LLC by Alpine Ocean Seismic Survey, Inc. and Fathom Research, LLC dated March 18,
2011.



e (Draft) Phase I Marine Archaeological Survey, Fishermen’s Energy Project, Atlantic
City, Atlantic County, New Jersey, prepared by Fathom Research, LLC dated April 2011.

On May 17, 2011 your office concurred with the determination that no historic properties would
be affected. Since this concurrence, the following changes have occurred:

e A permit modification package has been submitted to the USACE. The USACE plans to
issue a Public Notice to solicit comments and recommendations from the public
concerning modification of the Department of the Army permit. The USACE will
include your office on the distribution list to be notified when the Public Notice is
published.

e DOE is completing an Environmental Assessment (EA) for the proposed project under
the National Environmental Policy Act (NEPA) and the USACE is a cooperating agency.
DOE will include your office on the distribution list to be notified when the draft EA is
posted for the public comment period.

To streamline the NEPA process and to avoid redundancy, DOE and USACE have decided to
jointly re-initiate the Section 106 process for the Proposed Project. DOE has been designated as
the lead action agency under NEPA for this project.

Project Description
A detailed project description is attached which includes the proposed changes to the project
since USACE completed Section 106 consultation (Enclosure 1).

Undertaking
DOE has determined that providing funding to support the development of the Proposed Project
constitutes an undertaking subject to Section 106 of the NHPA.

Area of Potential Effect
Consideration has been given to the potential for a range of effects in addition to direct effects
that might result from the undertaking, including visual effects.

DOE has defined the area of potential effect (APE) to include the total ocean area considered as
the project area which is approximately 170 acres (calculated as the perimeter around the group
of turbines, approximately 200 feet in each direction) plus a 5 foot width along the length of the
export cable route from the turbines to the shore; and the on-shore portion of the project which is
located within a 20-foot-wide easement beneath an approximate 6,500-foot section of the
western (southbound) lane of South and North Tennessee Avenues in Atlantic City, New Jersey
for the underground cable to be installed that connects the project to existing infrastructure at the
Huron Substation, located along Abescon Avenue in Atlantic City, New Jersey. The APE also
includes the coastline between Ventnor City and Atlantic City, NJ for potential visual impacts.

Historic Properties Affected

Per 36 CFR 800.4, DOE is required to identify all properties listed, or eligible for listing in the
National Register of Historic Places which may be affected by the proposed undertaking. As
discussed above two documents were submitted, during the USACE Section 106 consultation,
which covered the marine portion of the APE. From this information, it was determined that no
historic properties would be affected by the marine portion of the Proposed Project.



A Phase Ia Archaeological Survey for the onshore APE was completed for the project (Enclosure
2). Research performed for this survey indicates that there is no prehistoric archaeological
potential within the APE due to disturbances associated with utility and building construction
and indicates that the APE is under existing roadways. The research also determined there were
no historic buildings or structures formerly present within the APE; and that there is no historic
archaeological potential.

In addition, a viewshed analysis report has been completed for the Proposed Project (Enclosure
3). Based upon the photographs generated with the overlying depiction of the turbines and their
respective size and location in relation to the various historically sensitive areas investigated as
part of the viewshed analysis, it was determined the turbines will only be visible from six
National/and/or State Registered Historic Places between Ventnor City and Atlantic City, NJ. In
all of these locations, the turbines on the horizon will appear as structures that will be much
smaller in comparison to surrounding structures and therefore will not diminish the integrity of
any of these properties significant historic features.

Assessment of Effect

Based on information in the Phase Ia Archaeological Survey (enclosed) for onshore components
and the viewshed analysis (enclosed); and the information submitted during the previous USACE
Section 106 consultation, DOE, as the funding agency, and USACE, as the permitting agency,
have determined that no historic properties would be adversely affected by their respective
actions of funding and modifying the permit for the proposed project.

DOE and USACE respectfully request your concurrence in their conclusion that no historic
properties would be adversely affected by their funding and permitting actions. Please send any
correspondence to:

U.S. Department of Energy U.S. Army Corps of Engineers

Golden Field Office Regulatory Branch, Philadelphia District
Attn: Ms. Lori Gray Attn: Ms. Nicole Minnichbach

NEPA Division Director Cultural Resource Specialist/Tribal Liaison
15013 Denver West Parkway Wanamaker Building

Golden, CO 80401 100 Penn Square East

Philadelphia, PA 19107-3390

If you have any questions or require any additional information, please contact Lori Gray at
(720)356-1568 or lori.gray(@ee.doe.gov or Nicole Minnichbach, USACE at 215-656-6556 or

Nicole.C.Minnichbach(@usace.army.mil.

Sincerely,
_ 77
A ( ! .
Timothy Meeks
Acting Director

Enclosures: as stated



Electronic cc:

Lori Gray, DOE

Michael Hahn, DOE

Roak Parker, DOE

Nicole Cooper Minnichbach, USACE
Lawrence M Slavitter, USACE



Department of Energy
Golden Field Office
15013 Denver West Parkway
Golden, Colorado 80401

February 17, 2015

Jesse Bergevin

Tribal Historic Preservation Officer
The Oneida Indian Nation

2037 Dream Catcher Plaza

Oneida, NY 13421

SUBJECT: DOE and USACE Request for Re-Initiation of Section 106 Consultation for
Fishermen’s Atlantic City Windfarm, LLC

Dear Mr. Bergevin:

I am contacting you to re-open the consultation process with regards to an offshore wind project
that is within your Tribal area of interest. Pursuant to Section 106 of the National Historic
Preservation Act of 1966 (NHPA) as amended, the U.S. Department of Energy (DOE) is
initiating the consultation process to determine any potential effects on Tribal properties of
traditional religious and cultural significance.

DOE is proposing to provide funding to Fishermen’s Atlantic City Windfarm, LLC (project
proponent) to support the development of an offshore wind renewable energy facility (Proposed
Project) located approximately 2.8 miles off the New Jersey coast from Atlantic City. The
Proposed Project would consist of the construction, operation, maintenance, and eventual
decommissioning of up to six wind turbine generators that would generate a maximum of
approximately 25 megawatts (MW) of electricity, a 33-kilovolt (kV) alternating current (AC)
submarine cable interconnecting the turbines, a 33-kV AC submarine transmission cable (export
cable), and a 33-kV AC underground cable (onshore interconnection cable) that would connect
the project with existing onshore infrastructure in Atlantic City, New Jersey.

The U.S. Army Corps of Engineers, Philadelphia District (USACE) previously contacted you
about permitting of the Proposed Project pursuant to Section 10 of the Rivers and Harbors Act of
1899 and Section 404 of the Clean Water Act. Enclosed is a copy of the USACE
correspondence dated March 4, 2011 for your use (Enclosure 1). Since March 2011, the
following changes have occurred:

e A permit modification package has been submitted to the USACE. The USACE plans to
issue a Public Notice to solicit comments and recommendations from the public
concerning modification of the Department of the Army permit. The USACE will
include you on the distribution list to be notified when the Public Notice is published.



e DOE is completing an Environmental Assessment (EA) for the proposed project under
the National Environmental Policy Act (NEPA) and the USACE is a cooperating agency.
DOE will include you on the distribution list to be notified when the draft EA is posted
for the public comment period.

e A Phase la Archaeological Survey for the onshore area of potential effect (APE) was
completed for the project and is enclosed for your use (Enclosure 2).

o Research performed for this survey indicates that there is no prehistoric
archaeological potential within the APE due to disturbances associated with utility
and building construction. The APE is under existing roadways.

o The research also determined there were no historic buildings or structures
formerly present within the APE; and that there is no historic archaeological
potential.

To streamline the consultation process and to avoid redundancy, DOE and USACE have decided
to jointly re-initiate consultation with you. Our goal is to avoid inadvertently impacting
traditional cultural properties, burials, and lands with significance to the Tribe(s) and Nation(s),
pursuant to Section 106 of the NHPA.

To inform the consultation process, attached for your use is a detailed project description
(Enclosure 3) which includes the proposed changes to the project since the USACE contacted
you in March 2011. Also enclosed are excerpts from a viewshed analysis report that has been
completed for the project (Enclosure 4).

DOE and USACE are inquiring if the Tribe has any concerns with regards to resources of
religious and cultural significance (e.g. traditional cultural properties) that could be impacted by
the Proposed Project?

If you have any questions or require additional information, please contact Lori Gray at
(720)356-1568 or lori.gray(@ee.doe.cov or Nicole Minnichbach, USACE at 215-656-6556 or
Nicole.C.Minnichbach(@usace.army.mil.

Please provide your response to this inquiry within 30 days of receipt of this letter to help us
move the process forward. Correspondence should be directed to:

U.S. Department of Energy U.S. Army Corps of Engineers

Golden Field Office Regulatory Branch, Philadelphia District
Attn: Ms. Lori Gray Attn: Ms. Nicole Minnichbach

NEPA Division Director Cultural Resource Specialist/Tribal Liaison
15013 Denver West Parkway Wanamaker Building

Golden, CO 80401 100 Penn Square East

Philadelphia, PA 19107-3390

If it is more convenient for you, please feel free to provide your comments via e-mail to Lori and
Nicole at the email addresses provided above. Ilook forward to working with you and



addressing any concerns your Tribe may have related to the Fishermen’s Atlantic City
Windfarm.

Sincerely,

x 5 )
Timothy Meeks
Acting Director

Enclosures: as stated

Electronic cc:

Lori Gray, DOE

Michael Hahn, DOE

Roak Parker, DOE

Nicole Cooper Minnichbach, USACE
Lawrence M Slavitter, USACE



Department of Energy
Golden Field Office
15013 Denver West Parkway
Golden, Colorado 80401

February 17, 2015

Nekole Alligood

Cultural Preservation Director
The Delaware Nation

31064 State Highway 281
P.O. Box 825

Anadarko, Oklahoma 73005

SUBJECT: DOE and USACE Request for Re-Initiation of Section 106 Consultation for
Fishermen’s Atlantic City Windfarm, LLC

Dear Ms. Alligood:

[ am contacting you to re-open the consultation process with regards to an offshore wind project
that is within your Tribal area of interest. Pursuant to Section 106 of the National Historic
Preservation Act of 1966 (NHPA) as amended, the U.S. Department of Energy (DOE) is
initiating the consultation process to determine any potential effects on Tribal properties of
traditional religious and cultural significance.

DOE is proposing to provide funding to Fishermen’s Atlantic City Windfarm, LLC (project
proponent) to support the development of an offshore wind renewable energy facility (Proposed
Project) located approximately 2.8 miles off the New Jersey coast from Atlantic City. The
Proposed Project would consist of the construction, operation, maintenance, and eventual
decommissioning of up to six wind turbine generators that would generate a maximum of
approximately 25 megawatts (MW) of electricity, a 33-kilovolt (kV) alternating current (AC)
submarine cable interconnecting the turbines, a 33-kV AC submarine transmission cable (export
cable), and a 33-kV AC underground cable (onshore interconnection cable) that would connect
the project with existing onshore infrastructure in Atlantic City, New Jersey.

The U.S. Army Corps of Engineers, Philadelphia District (USACE) previously contacted you
about permitting of the Proposed Project pursuant to Section 10 of the Rivers and Harbors Act of
1899 and Section 404 of the Clean Water Act. Enclosed is a copy of the USACE
correspondence dated March 4, 2011 for your use and your response (Enclosure 1). Since March
2011, the following changes have occurred:

e A permit modification package has been submitted to the USACE. The USACE plans to
issue a Public Notice to solicit comments and recommendations from the public
concerning modification of the Department of the Army permit. The USACE will
include you on the distribution list to be notified when the Public Notice is published.



e DOE is completing an Environmental Assessment (EA) for the proposed project under
the National Environmental Policy Act (NEPA) and the USACE is a cooperating agency.
DOE will include you on the distribution list to be notified when the draft EA is posted
for the public comment period.

e A Phase Ia Archaeological Survey for the onshore area of potential effect (APE) was
completed for the project and is enclosed for your use (Enclosure 2).

o Research performed for this survey indicates that there is no prehistoric
archaeological potential within the APE due to disturbances associated with utility
and building construction. The APE is under existing roadways.

o The research also determined there were no historic buildings or structures
formerly present within the APE; and that there is no historic archaeological
potential.

To streamline the consultation process and to avoid redundancy, DOE and USACE have decided
to jointly re-initiate consultation with you. Our goal is to avoid inadvertently impacting
traditional cultural properties, burials, and lands with significance to the Tribe(s) and Nation(s),
pursuant to Section 106 of the NHPA.

To inform the consultation process, attached for your use is a detailed project description
(Enclosure 3) which includes the proposed changes to the project since the USACE contacted
you in March 2011. Also enclosed are excerpts from a viewshed analysis report that has been
completed for the project (Enclosure 4).

DOE and USACE are inquiring if the Tribe has any concerns with regards to resources of
religious and cultural significance (e.g. traditional cultural properties) that could be impacted by
the Proposed Project?

If you have any questions or require additional information, please contact Lori Gray at
(720)356-1568 or lori.grav@ee.doe.gov or Nicole Minnichbach, USACE at 215-656-6556 or

Nicole.C.Minnichbach(@usace.army.mil.

Please provide your response to this inquiry within 30 days of receipt of this letter to help us
move the process forward. Correspondence should be directed to:

U.S. Department of Energy U.S. Army Corps of Engineers

Golden Field Office Regulatory Branch, Philadelphia District
Attn: Ms. Lori Gray Attn: Ms. Nicole Minnichbach

NEPA Division Director Cultural Resource Specialist/Tribal Liaison
15013 Denver West Parkway Wanamaker Building

Golden, CO 80401 100 Penn Square East

Philadelphia, PA 19107-3390

If it is more convenient for you, please feel free to provide your comments via e-mail to Lori and
Nicole at the email addresses provided above. Ilook forward to working with you and



addressing any concerns your Tribe may have related to the Fishermen’s Atlantic City
Windfarm.

Sincerely,

2L

Acting Director

Enclosures: as stated

Electronic cc:

Lori Gray, DOE

Michael Hahn, DOE

Roak Parker, DOE

Nicole Cooper Minnichbach, USACE
Lawrence M Slavitter, USACE



Department of Energy
Golden Field Office
15013 Denver West Parkway
Golden, Colorado 80401

February 17, 2015

Brice Obermeyer, PhD

Tribal Historic Preservation Officer
The Delaware Tribe

1200 Commercial Street

Roosevelt Hall, Room 212
Emporia State University

Emporia, KS 66801

SUBJECT: DOE and USACE Request for Re-Initiation of Section 106 Consultation for
Fishermen’s Atlantic City Windfarm, LLC

Dear Dr. Obermeyer:

I am contacting you to re-open the consultation process with regards to an offshore wind project
that is within your Tribal area of interest. Pursuant to Section 106 of the National Historic
Preservation Act of 1966 (NHPA) as amended, the U.S. Department of Energy (DOE) is
initiating the consultation process to determine any potential effects on Tribal properties of
traditional religious and cultural significance.

DOE is proposing to provide funding to Fishermen’s Atlantic City Windfarm, LLC (project
proponent) to support the development of an offshore wind renewable energy facility (Proposed
Project) located approximately 2.8 miles off the New Jersey coast from Atlantic City. The
Proposed Project would consist of the construction, operation, maintenance, and eventual
decommissioning of up to six wind turbine generators that would generate a maximum of
approximately 25 megawatts (MW) of electricity, a 33-kilovolt (kV) alternating current (AC)
submarine cable interconnecting the turbines, a 33-kV AC submarine transmission cable (export
cable), and a 33-kV AC underground cable (onshore interconnection cable) that would connect
the project with existing onshore infrastructure in Atlantic City, New Jersey.

The U.S. Army Corps of Engineers, Philadelphia District (USACE) previously contacted you
about permitting of the Proposed Project pursuant to Section 10 of the Rivers and Harbors Act of
1899 and Section 404 of the Clean Water Act. Enclosed is a copy of the USACE
correspondence dated March 4, 2011 for your use and your response (Enclosure 1). Since March
2011, the following changes have occurred:

e A permit modification package has been submitted to the USACE. The USACE plans to
issue a Public Notice to solicit comments and recommendations from the public
concerning modification of the Department of the Army permit. The USACE will
include you on the distribution list to be notified when the Public Notice is published.



e DOE is completing an Environmental Assessment (EA) for the proposed project under
the National Environmental Policy Act (NEPA) and the USACE is a cooperating agency.
DOE will include you on the distribution list to be notified when the draft EA is posted
for the public comment period.

e A Phase Ia Archacological Survey for the onshore area of potential effect (APE) was
completed for the project and is enclosed for your use (Enclosure 2).

o Research performed for this survey indicates that there is no prehistoric
archaeological potential within the APE due to disturbances associated with utility
and building construction. The APE is under existing roadways.

o The research also determined there were no historic buildings or structures
formerly present within the APE; and that there is no historic archaeological
potential.

To streamline the consultation process and to avoid redundancy, DOE and USACE have decided
to jointly re-initiate consultation with you. Our goal is to avoid inadvertently impacting
traditional cultural properties, burials, and lands with significance to the Tribe(s) and Nation(s),
pursuant to Section 106 of the NHPA.

To inform the consultation process, attached for your use is a detailed project description
(Enclosure 3) which includes the proposed changes to the project since the USACE contacted
you in March 2011. Also enclosed are excerpts from a viewshed analysis report that has been
completed for the project (Enclosure 4).

DOE and USACE are inquiring if the Tribe has any concerns with regards to resources of
religious and cultural significance (e.g. traditional cultural properties) that could be impacted by
the Proposed Project?

If you have any questions or require additional information, please contact Lori Gray at
(720)356-1568 or lori.gray(@ee.doe.gov or Nicole Minnichbach, USACE at 215-656-6556 or

Nicole.C.Minnichbach@usace.army.mil.

Please provide your response to this inquiry within 30 days of receipt of this letter to help us
move the process forward. Correspondence should be directed to:

U.S. Department of Energy U.S. Army Corps of Engineers

Golden Field Office Regulatory Branch, Philadelphia District
Attn: Ms. Lori Gray Attn: Ms. Nicole Minnichbach

NEPA Division Director Cultural Resource Specialist/Tribal Liaison
15013 Denver West Parkway Wanamaker Building

Golden, CO 80401 100 Penn Square East

Philadelphia, PA 19107-3390

If it is more convenient for you, please feel free to provide your comments via e-mail to Lori and
Nicole at the email addresses provided above. Ilook forward to working with you and

’



addressing any concerns your Tribe may have related to the Fishermen’s Atlantic City
Windfarm.

Sincerely,
13 QL
Timo{hy Meeks

Acting Director

Enclosures: as stated

Electronic cc:

Lori Gray, DOE

Michael Hahn, DOE

Roak Parker, DOE

Nicole Cooper Minnichbach, USACE
Lawrence M Slavitter, USACE



Department of Energy
Golden Field Office
15013 Denver West Parkway
Golden, Colorado 80401

February 17, 2015

Robin Dushane

Cultural Preservation Director

The Eastern Shawnee Tribe of Oklahoma
12705 S. 705 Road

Wyandotte, Oklahoma 74370

SUBJECT: DOE and USACE Request for Re-Initiation of Section 106 Consultation for
Fishermen’s Atlantic City Windfarm, LLC

Dear Ms. Dushane:

I am contacting you to re-open the consultation process with regards to an offshore wind project
that is within your Tribal area of interest. Pursuant to Section 106 of the National Historic
Preservation Act of 1966 (NHPA) as amended, the U.S. Department of Energy (DOE) is
initiating the consultation process to determine any potential effects on Tribal properties of
traditional religious and cultural significance.

DOE is proposing to provide funding to Fishermen’s Atlantic City Windfarm, LLC (project
proponent) to support the development of an offshore wind renewable energy facility (Proposed
Project) located approximately 2.8 miles off the New Jersey coast from Atlantic City. The
Proposed Project would consist of the construction, operation, maintenance, and eventual
decommissioning of up to six wind turbine generators that would generate a maximum of
approximately 25 megawatts (MW) of electricity, a 33-kilovolt (kV) alternating current (AC)
submarine cable interconnecting the turbines, a 33-kV AC submarine transmission cable (export
cable), and a 33-kV AC underground cable (onshore interconnection cable) that would connect
the project with existing onshore infrastructure in Atlantic City, New Jersey.

The U.S. Army Corps of Engineers, Philadelphia District (USACE) previously contacted you
about permitting of the Proposed Project pursuant to Section 10 of the Rivers and Harbors Act of
1899 and Section 404 of the Clean Water Act. Enclosed is a copy of the USACE
correspondence dated March 4, 2011 for your use and your response (Enclosure 1). Since March
2011, the following changes have occurred:

e A permit modification package has been submitted to the USACE. The USACE plans to
issue a Public Notice to solicit comments and recommendations from the public
concerning modification of the Department of the Army permit. The USACE will
include you on the distribution list to be notified when the Public Notice is published.



e DOE is completing an Environmental Assessment (EA) for the proposed project under
the National Environmental Policy Act (NEPA) and the USACE is a cooperating agency.
DOE will include you on the distribution list to be notified when the draft EA is posted
for the public comment period.

e A Phase la Archaeological Survey for the onshore area of potential effect (APE) was
completed for the project and is enclosed for your use (Enclosure 2).

o Research performed for this survey indicates that there is no prehistoric
archaeological potential within the APE due to disturbances associated with utility
and building construction. The APE is under existing roadways.

o The research also determined there were no historic buildings or structures
formerly present within the APE; and that there is no historic archaeological
potential.

To streamline the consultation process and to avoid redundancy, DOE and USACE have decided
to jointly re-initiate consultation with you. Our goal is to avoid inadvertently impacting
traditional cultural properties, burials, and lands with significance to the Tribe(s) and Nation(s),
pursuant to Section 106 of the NHPA.

To inform the consultation process, attached for your use is a detailed project description
(Enclosure 3) which includes the proposed changes to the project since the USACE contacted
you in March 2011. Also enclosed are excerpts from a viewshed analysis report that has been
completed for the project (Enclosure 4).

DOE and USACE are inquiring if the Tribe has any concerns with regards to resources of
religious and cultural significance (e.g. traditional cultural properties) that could be impacted by
the Proposed Project?

If you have any questions or require additional information, please contact Lori Gray at
(720)356-1568 or lori.grav(@ee.doe.gov or Nicole Minnichbach, USACE at 215-656-6556 or
Nicole.C.Minnichbach@usace.army.mil.

Please provide your response to this inquiry within 30 days of receipt of this letter to help us
move the process forward. Correspondence should be directed to:

U.S. Department of Energy . U.S. Army Corps of Engineers

Golden Field Office Regulatory Branch, Philadelphia District
Attn: Ms. Lori Gray Attn: Ms. Nicole Minnichbach

NEPA Division Director Cultural Resource Specialist/Tribal Liaison
15013 Denver West Parkway Wanamaker Building

Golden, CO 80401 100 Penn Square East

Philadelphia, PA 19107-3390

If it is more convenient for you, please feel free to provide your comments via e-mail to Lori and
Nicole at the email addresses provided above. Ilook forward to working with you and



addressing any concerns your Tribe may have related to the Fishermen’s Atlantic City
Windfarm.

Sincerely,
Timotk_ly" Meeks

Acting Director

Enclosures: as stated

Electronic cc:

Lori Gray, DOE

Michael Hahn, DOE

Roak Parker, DOE

Nicole Cooper Minnichbach, USACE
Lawrence M Slavitter, USACE



Department of Energy
Golden Field Office
15013 Denver West Parkway
Golden, Colorado 80401

February 17, 2015

Sherry White

Tribal Historic Preservation Officer
Stockbridge-Munsee Community of Mohican Indians
W13447 Camp 14 Road

P.O. Box 70

Bowler, Wisconsin 54416

SUBJECT: DOE and USACE Request for Re-Initiation of Section 106 Consultation for
Fishermen’s Atlantic City Windfarm, LLC :

Dear Ms. White:

[ am contacting you to re-open the consultation process with regards to an offshore wind project
that is within your Tribal area of interest. Pursuant to Section 106 of the National Historic
Preservation Act of 1966 (NHPA) as amended, the U.S. Department of Energy (DOE) is
initiating the consultation process to determine any potential effects on Tribal properties of
traditional religious and cultural significance.

DOE is proposing to provide funding to Fishermen’s Atlantic City Windfarm, LLC (project
proponent) to support the development of an offshore wind renewable energy facility (Proposed
Project) located approximately 2.8 miles off the New Jersey coast from Atlantic City. The
Proposed Project would consist of the construction, operation, maintenance, and eventual
decommissioning of up to six wind turbine generators that would generate a maximum of
approximately 25 megawatts (MW) of electricity, a 33-kilovolt (kV) alternating current (AC)
submarine cable interconnecting the turbines, a 33-kV AC submarine transmission cable (export
cable), and a 33-kV AC underground cable (onshore interconnection cable) that would connect
the project with existing onshore infrastructure in Atlantic City, New Jersey.

The U.S. Army Corps of Engineers, Philadelphia District (USACE) previously contacted you
about permitting of the Proposed Project pursuant to Section 10 of the Rivers and Harbors Act of
1899 and Section 404 of the Clean Water Act. Enclosed is a copy of the USACE
correspondence dated March 4, 2011 for your use and your response (Enclosure 1). Since March
2011, the following changes have occurred:

e A permit modification package has been submitted to the USACE. The USACE plans to
issue a Public Notice to solicit comments and recommendations from the public
concerning modification of the Department of the Army permit. The USACE will
include you on the distribution list to be notified when the Public Notice is published.



e DOE is completing an Environmental Assessment (EA) for the proposed project under
the National Environmental Policy Act (NEPA) and the USACE is a cooperating agency.
DOE will include you on the distribution list to be notified when the draft EA is posted
for the public comment period.

e A Phase Ia Archaeological Survey for the onshore area of potential effect (APE) was
completed for the project and is enclosed for your use (Enclosure 2).

o Research performed for this survey indicates that there is no prehistoric
archaeological potential within the APE due to disturbances associated with utility
and building construction. The APE is under existing roadways.

o The research also determined there were no historic buildings or structures
formerly present within the APE; and that there is no historic archaeological
potential.

To streamline the consultation process and to avoid redundancy, DOE and USACE have decided
to jointly re-initiate consultation with you. Our goal is to avoid inadvertently impacting
traditional cultural properties, burials, and lands with significance to the Tribe(s) and Nation(s),
pursuant to Section 106 of the NHPA.

To inform the consultation process, attached for your use is a detailed project description
(Enclosure 3) which includes the proposed changes to the project since the USACE contacted
you in March 2011. Also enclosed are excerpts from a viewshed analysis report that has been
completed for the project (Enclosure 4).

DOE and USACE are inquiring if the Tribe has any concerns with regards to resources of
religious and cultural significance (e.g. traditional cultural properties) that could be impacted by
the Proposed Project?

If you have any questions or require additional information, please contact Lori Gray at
(720)356-1568 or lori.gray(@ee.doe.gov or Nicole Minnichbach, USACE at 215-656-6556 or

Nicole.C.Minnichbach(@usace.army.mil.

Please provide your response to this inquiry within 30 days of receipt of this letter to help us
move the process forward. Correspondence should be directed to:

U.S. Department of Energy U.S. Army Corps of Engineers

Golden Field Office Regulatory Branch, Philadelphia District
Attn: Ms. Lori Gray Attn: Ms. Nicole Minnichbach

NEPA Division Director Cultural Resource Specialist/Tribal Liaison
15013 Denver West Parkway Wanamaker Building

Golden, CO 80401 100 Penn Square East

Philadelphia, PA 19107-3390

If it is more convenient for you, please feel free to provide your comments via e-mail to Lori and
Nicole at the email addresses provided above. Ilook forward to working with you and



addressing any concerns your Tribe may have related to the Fishermen’s Atlantic City
Windfarm.

Sincerely,
159"

Timothuy Mecks
Acting Director

Enclosures: as stated

Electronic cc:

Lori Gray, DOE

Michael Hahn, DOE

Roak Parker, DOE

Nicole Cooper Minnichbach, USACE
Lawrence M Slavitter, USACE



Department of Energy
Golden Field Office
15013 Denver West Parkway
Golden, Colorado 80401

February 23, 2015

Eric Schrading

Field Office Supervisor

U.S. Fish and Wildlife Service
New Jersey Field Office
Ecological Services

927 North Main Street, Building D
Pleasantville, New Jersey 08232

SUBJECT: DOE and USACE Request for Re-Initiation of the Section 7 Endangered
Species Act Informal Consultation for Fishermen’s Atlantic City Windfarm, LLC

Dear Mr. Schrading:

The U.S. Department of Energy (DOE) is proposing to provide funding to Fishermen’s Atlantic
City Windfarm, LLC (project proponent) to support the development of an offshore wind
renewable energy facility (proposed project) within New Jersey state waters, located
approximately 2.8 miles off the New Jersey coast from Atlantic City. The U.S. Army Corps of
Engineers, Philadelphia District (USACE) has regulatory and permitting authority for this
proposed project under Section 404 of the Clean Water Act and Section 10 of the Rivers and
Harbors Act of 1899. The USACE issued Department of the Army Permit CENAP-OP-R-2008-
0777-39 for this proposed project on June 14, 2013. Since issuance of the USACE permit, the
project plans have been refined and a permit modification package has been submitted to the
USACE. The USACE is proposing to process a modification to that permit.

The proposed project would consist of the construction, operation, maintenance, and eventual
decommissioning of up to six wind turbine generators that would generate a maximum of
approximately 25 megawatts (MW) of electricity, a 33-kilovolt (kV) alternating current (AC)
submarine cable interconnecting the turbines, a 33-kV AC submarine transmission cable (export
cable), and a 33-kV AC underground cable (onshore interconnection cable) that would connect
the proposed project with existing onshore infrastructure in Atlantic City, New Jersey.

The following federally listed species could potentially be impacted by the proposed project:
roseate tern (Sterna dougallii dougallii) (endangered), piping plover (Charadrius melodus)
(threatened), red knot (Calidris canutus rufa) (threatened), northern long-eared bat (Myotis
septentrionalis) (candidate) and, seabeach amaranth (dmaranthus pumilus) (threatened).



The USACE previously completed consultation pursuant to section 7 of the Endangered Species
Act (ESA) 0f 1973, as amended (16 U.S.C. 1531 et seq.), with your office for permitting of the
proposed project and determined that the proposed project is not likely to adversely affect any
species listed as threatened or endangered under your jurisdiction. This determination was based
on a biological assessment submitted during the consultation process. On April 26, 2012 your
office concurred with this determination. A copy of this concurrence is attached (Enclosure 1).
Since this concurrence, the following changes have occurred:

e A permit modification package has been submitted to the USACE. The USACE plans to
issue a Public Notice to solicit comments and recommendations from the public
concerning modification of the Department of the Army permit. The USACE will
include your office on the distribution list to be notified when the Public Notice is
published.

e The red knot has been listed as threatened and the northern long-eared bat has been listed
as a candidate species under the ESA.

e DOE is completing an Environmental Assessment (EA) for the proposed project under
the National Environmental Policy Act (NEPA) and the USACE is a cooperating agency.
DOE will include your office on the distribution list to be notified when the draft EA is
posted for the public comment period.

To streamline the NEPA process and to avoid redundancy, DOE and USACE have decided to
jointly re-initiate Section 7 consultation for the proposed project. An Addendum to the 2009
Avian Risk Assessment for the Fishermen's Energy Wind Project, Atlantic County, New Jersey:
Impacts of Rotor Diameter Change to Listed Red Knots and Other Birds is attached for your use
(Enclosure 2). Also attached is An Evaluation of the Potential for Impact to the Northern Long-
FEatred Bat (Myotis septentrionalis) (Enclosure 3). Both assessments address the modifications to
the proposed project that have occurred since the completion of the initial USACE led Section 7
consultation and the potential effects of the proposed project modifications on the listed species.

DOE, as the lead federal agency and USACE, as the permitting agency, have reviewed the
proposed project changes and the two assessments and determined that their respective actions of
funding and modifying the permit for the proposed project may affect but is not likely to
adversely affect the following listed species: roseate tern (Sterna dougallii dougallii)
(endangered), piping plover (Charadrius melodus) (threatened), red knot (Calidris canutus rufa)
(threatened), northern long-eared bat (Myotis septentrionalis) (candidate) and, seabeach
amaranth (dmaranthus pumilus) (threatened) with the inclusion of the Department of the Army
special permit conditions 29-33 (Enclosure 4).

DOE and USACE respectfully request your concurrence with their determination. Please send
any correspondence to:

U.S. Department of Energy U.S. Army Corps of Engineers

Golden Field Office Regulatory Branch, Philadelphia District
Attn: Ms. Lori Gray Attn: Mr. Lawrence M. Slavitter

NEPA Division Director Wanamaker Building

15013 Denver West Parkway 100 Penn Square East

Golden, CO 80401 Philadelphia, PA 19107-3390



If you have any questions or require any additional information, please contact me at (720)356-
1568 or lori.gray(@ee.doe.gov or Larry Slavitter, USACE at 215-655-6734 or

Lawrence.M.Slavitter(@usace.army.mil.

Sincerely,
Lori Gray \
NEPA Division Director

Enclosures: as stated

Electronic cc:

Wendy Walsh, NJFO

Carlo Popolizio, NJFO

Lori Gray, DOE

Michael Hahn, DOE

Roak Parker, DOE

Lawrence M Slavitter, USACE
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Appendix E

APPENDIX E

USACE PERMIT
June 8, 2012

Permit is currently under revision.

The revised permit will be inserted here when complete.
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FISHERMEN’S ENERGY, LLC
P. 0. Box 555 :

CAPE MAY, NJ 08204 USA
609-286-9650
www.fishermensenergy.com

\m 5

L

N Q)
ENERGY

June 8, 2012

Lawrence M. Slavitter

U.S. Army Corps of Engineers
Wanamaker Building

100 Penn Square East
Philadelphia, PA 19107-3390

RE: RETURN OF SIGNED ORIGINAL PERMT; CENAP-OP-R-2008-0777-39;
FISHERMEN’S ENERGY INSTATE WATERS OFFSHORE WIND FARM
PROJECT

Dear Mr. Slavitter:

As requested in the U.S. Army Corps of Engineers (USACOE) correspondence dated May 31,
2012, Fishermen’s Energy of New Jersey, LLC (FE) is pleased to return the signed copy of the
Draft Initial Proffered Department of the Army permit. Further, I have included a check in the
amount of $100.00 made out to FAO, USAED, Philadelphia District, for processing.

FE reserves the right to approach the USACOE for modifications to the permit and its special
permit conditions, should changes in the design of the project be required based on additional
financial, environmental, or constructability issues identified prior to the actual construction of
the wind farm.

It is our pleasure to have worked with you on this project and we appreciate the Corp’s
assistance in bringing this project to fruition. If you have any further questions, please do not
hesitate to call me at (609) 286-9650. Thank you.

Sincerely,
%//KA

Daniel Cohen
President

g Chris Wissemann; Fishermen’s Energy
Rhonda Jackson; Fishermen’s Energy
Charles Harman; AMEC



DEPARTMENT OF THE ARMY PERMIT

PERMITTEE AND PERMIT NUMBER:

CENAP-OP-R-2008-0777-39
Fishermen’s Energy of New Jersey, LLC

'ISSUING OFFICE:

Department of the Army

U.S. Army Corps of Engineers, Philadelphia District
Wanamaker Building - 100 Penn Square East
Philadelphia, Pennsylvania 19107-3390

NOTE: The term "you" and its derivatives, as used in this permit, means the permittee or any
future transferee. The term "this office" refers to the appropriate district or division office of the
Corps of Engineers having jurisdiction over the permitted activity or the appropriate official of
that office acting under the authority of the commanding officer.

You are authorized to perform work in accordance with the terms and conditions specified below.

PROJECT DESCRIPTION:

The project involves the installation of six (6) offshore wind turbines. The following activities will
be performed in association with the installation of the turbines:

Pile driving of eighteen (18) forty eight (48) inch diameter pipes placed in the openings on the
three ends of the jacketed foundation struction. The pole and neucelle will be attached to the
jacketed foundation, comprising the turbine structure.

Placement of approximately four (4) to six (6) inch filter stone and twelve (12) to fifteen (15) inch
armor stone around each of the six (6) turbines.

Installation of cables, four and one half (4.5) inch in diameter will run in series from the outermost
turbines to turbine number 3. The cables between the turbines will be installed using a jet plow
that will jet the cable into the substrate. The proposed cables will be buried to a depth of
approximately nine (9) feet below existing grade. From turbine number 3, one eight (8) inch in
diameter cable will carry all of the electricity from the proposed 6 turbines, in alternating current
at 35 kV, 600 Amps, to a location approximately eighteen hundred (1800) feet from the shoreline.
A cable will be directionally drilled from shore to connect to the cable from the turbines.

All work is to be completed in accordance with the attached plan(s) E-1 through E-18.



PROJECT LOCATION:

Within the Atlantic Ocean, approximately 2.8 nautical miles east of Atlantic City, Atlantic
County, New Jersey.

PERMIT CONDITIONS:
General Conditions:

1. The time limit for completing the work authorized ends on 31 December 2015, If you find
that you need more time to complete the authorized activity, submit your request for a time
extension to this office for consideration at least one month before the above date is reached.

2. You must maintain the activity authorized by this permit in good condition and in
conformance with the terms and conditions of this permit. You are not relieved of this
requirement if you abandon the permitted activity, although you may make a good faith transfer to
a third party in compliance with General Condition 4 below. Should you wish to cease to
maintain the authorized activity or should you desire to abandon it without a good faith transfer,
you must obtain a modification of this permit from this office, which may require restoration of
the area.

3. Ifyou discover any previously unknown historic or archeological remains while accomplishing
the activity authorized by this permit, you must immediately notify this office of what you have
found. We will initiate the Federal and State coordination required to determine if the remains
warrant a recovery effort or if the site is eligible for listing in the National Register of Historic
Places.

4. If you sell the property associated with this permit, you must obtain the signature of the new
owner in the space provided and forward a copy of the permit to this office to validate the transfer
of this authorization.

5. If a conditioned water quality certification has been issued for your project, you must comply |
with conditions specified in the certification as special conditions to this permit. For your
convenience, a copy of the certification is attached if it contains such conditions.

6. You must allow representatives from this office to inspect the authorized activity at any time
deemed necessary to ensure that it is being or has been accomplished in accordance with the terms

and conditions of your permit.
Special Conditions:

1. All work performed in association with the above noted project shall be conducted in
accordance with the project plans entitled “Fisherman’s Energy Project...”, prepared by AMEC
Earth and Environmental Incorporated, dated April 19, 2011, last revised July 7, 2011, sheets C-1
through C-9. Additionally, the drawing entitled “Wind Turbine Detail”, prepared by AMEC Earth
and Environmental, Incorporated, dated January 11, 2012, unrevised, Figure 1; and finally the
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drawing entitled “Figure 1 Overall Site Plan”, prepared by AMEC Earth and Environmental,
Incorporated, dated July 12, 2011, unrevised, sheet number 1. The project plans provide for the
installation of six (6) offshore wind turbine generators that will generate a maximum of
approximately twenty five (25) megawatts of electricity off the New Jersey coast, near Atlantic
City. The turbines will be spaced approximately two thirds (0.667) of a mile apart. The turbines
will be installed using a jack-up barge, standing on the ocean floor with steel legs attached to the
vessel. Cranes and other equipment needed for the installation of the turbines, and attendant
features, will be staged on the barge. A “jacketed” foundation will be lowered to the ocean floor
using the equipment on the barge. This triangular shaped structure has fifty two (52) inch
diameter openings for each leg. The cross braces of the tower will measure approximately forty
nine (49) feet in length and eighteen (18) inches in diameter to support the tower. The jacketed
foundation will be securred to the ocean floor using three (3) forty eight (48) inch diameter pipes
placed in the openings on the three ends of the structure. The piles will be installed using a
hydraulic pile driving hammer. The piles will be drive to a depth of one hundred fifty (150) feet
below the mudline. The foundation will taper from the ocean floor to the top of the foundation
located approximately forty six (46) feet above the waterline. The structure will be stabilized by
static rock scour protection, placed around the entire strucuture. Each foundation/scour pad will
impact approximately seven tenths (0.7) of an acre of the waterway. The foundation will be
connected to a necelle, which houses the turbine unit, by a connecting tower. The center point of
the blade hub will be located approximately three hundred six (306) feet above the surface of the
water, at mean high water. The blade hub will be installed on the face of the nacell, with the three
(3) approximately one hundred ninety two (192) foot long blades installed into the hub. The
blade at its lowest point will be located approxmately one hundred seventeen (117) feet above the
surface of the water and approximately four hundred ninty four (494) feet above the surface of the
water at its highest point at mean high water

Electrical cables will run from the nacelle, into a J-tub, with the tube extending from the bottom
of one of the 3 section of the “jacketed” foundation, to the ocean floor. The cables, four and one
half (4.5) inch in diameter will run in series from the outermost turbines to turbine number 3. The
cables between the turbines will be installed using a jet plow that will jet the cable into the
substrate. The proposed cables will be buried to a depth of approximately nine (9) feet below
existing grade. From turbine number 3, one eight (8) inch in diameter cable will carry all of the
electricity from the proposed 6 turbines, in alternating current at 35 kV, 600 Amps, to a location
approximately eighteen hundred (1800) feet from the shoreline. The cable will be installed with
the same jet plow that will install the cable between the turbines, to the same approximately nine
(9) foot depth. Horizontal directional drilling (HDD) equipment would be placed within a vault,
staged just behind the boardwalk at the foot of Tennessee Avenue, in an area of the roadway/in an
existing parking lot. The subterranean vault, eight (8) feet by twenty (20) feet by six (6) feet in
depth will be constructed below grade in the street as close to the boardwalk as physically
possible. HDD will be used to install the cable at a depth of approximately twenty seven feet
below the sea floor, rising to approximately nine (9) feet below the sea floor at a transition point
approximately eighteen hundred (1800) feet off-shore. The pipe placed in the ground by the
HDD process would accept the cable from the off shore operation. At that off shore site, a 15’
square area will be excavated into the sand. The cable would be installed nine (9) feet below the
sea floor using jet plow technology up to the transition point. At that point, the cable will route
through a transition flange at the end of the eighteen hundred (1800) foot pipe from shore which
will "accept" the submarine cable and that pipe will be used to route the cable to the on-shore
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vault. The land-based cable will then run under Tennessee Avenue and terminatinge at the Huron
Substation owned and operated by Atlantic City Electric. The cable running to the Huron
Substation will be installed using HDD equipment and will be installed approximately twenty five
(25) to seventy (70) feet below the surface of Tennessee Avenue. Depth to be determined by the
operator of the HDD based on existing site conditions.

The expected life of the wind turbine is twenty five (25) years. At that time, barges would be sent
to the site to remove the tower from the foundation. The piles securing the foundation will be cut
approxiamtely fifteen (15) feet below the mudline and the structure placed on the barge for
disposal. ~ Another potential alternative would be to place a new necelle on top of the tower. The
decision will be made at the end of the life expectancy for the necelle. The stated purpose of the
project is to provide for install wind turbines and operate a nominal 25-MW offshore wind farm to
be located in waters of the State of New Jersey to generate; supply renewable non-greenhouse gas
polluting energy to the PIM grid; and to serve as a demonstration project for off-shore wind
projects pursuant to the NJ Blue Ribbon Panel Final Report and the NJ Energy Master Plan.

2. Construction activities shall not result in the disturbance or alteration of greater than 5 acres
of waters of the United States.

3. Any deviation in construction methodology or project design from that shown on the above
noted drawings must be approved by this office, in writing, prior to performance of the work. All
modifications to the above noted project plans shall be approved, in writing, by this office. No
work shall be performed prior to written approval of this office.

4. This office shall be notified at least 10 days prior to the commencement of authorized work by
completing and signing the attached Notification/ Certification of Work Commencement Form.
This office shall also be notified within 10 days of the completion of the authorized work by
completing and signing the attached Notification/Certification of Work Completion/Compliance
Form. All notifications required by this condition shall be in writing and shall be transmitted to
this office by registered mail. Oral notifications are not acceptable. Similar notification is
required each time maintenance work is to be done under the terms of this Corps of Engineers
permit.

5. The permittee understands and agrees that, if future operations by the United States require
the removal, relocation, or other alteration, of the structure or work herein authorized, or if, in the
opinion of the Secretary of the Army or his authorized representative, said structure or work shall
cause unreasonable obstruction to the free navigation of the navigable waters, the permittee will
be required, upon due notice from the Corps of Engineers, to remove, relocate, or alter the
structural work or obstructions caused thereby, without expense to the United States. No claim
shall be made against the United States on account of any such removal or alteration

6. The turbines shall be marked and/or lighted in accordance with the Federal Aviation
Administration (FAA) Advisory circular 70/7460-1 K Change 2, Obstruction Marking and
Lighting, white paint/synchronized red lights — Chapters 4, 12, and 13 (Turbines).

7. FAA form 7460-2, Notice of Actual Construction or Alteration, must be completed and
returned to FAA, Air Traffic Airspace Branch, ASW — 520, 2601 Meacham Boulevard, Fort
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Worth, Texas 76137 within 5 days after construction reaches its greatest height (7460-2, Part II).
A copy of the cover letter will be sent to this office for our records.

8. If any unanticipated discoveries of historic properties, archaeological sites or human remains
are encountered during the implementation of this permit action, the permittee shall suspend work
in the area, secure the area from further impacts and contact the Cultural Resource
Specialist/Tribal Liaison of the Philadelphia District, US Army Corps of Engineers within 24
hours of the discovery. The permittee shall supply this office with the location and type of
resource uncovered during construction activities. The Corps will initiate Federal, state and
Tribal coordination and determine appropriate treatment of the discovery. Written approval is
needed prior to resumption of construction activities within the project site.

9. Per United States Coast Guard (USCG) requirements, and as shown on Plan E-10, the tower
supporting the nacelle shall be marked as follows:

a. All structures will require lighting to be visible 360 degrees and have an availability rate of
at least 99 %.

b. All structures will be required to be painted yellow, Munsell Chip 2.5 Y 8/12, from the
mean low water line to 50 feet mean high water (MHW). Each structure will be required to have
a unique alpha identifier, “FA” through “FF” with “F” representing Fishermans Energy. The
letters shall be black, Federal color no. 27038, at least 15 inches in height, located 120 degrees
apart with the letters mounted vertically. Lights shall be placed at 30 feet MHW, with the alpha
identifiers located beneath/lower than the light. Above and below the light/alpha identifiers will
be a yellow, three (3) foot wide retro reflective material stripe, completing encircling the
monopole.

c. The monopoles labeled “FA” and “FF” (turbines 1 and 6) shall be considered Significant
Peripheral Structures, requiring amber flashing lights with an operational range of 4 nautical miles
and synchronously flashed with an ISO 2, yellow characteristic. The effect will be that all lights
on structures “FA” and “FF” flash synchronously.

d. Structures “FB” through “FE” will display identical color coating and retro reflective
materials as structures “FA” and “FF”, however, the operational range for the lights will be 2
nautical miles. Any other slow flashing amber characteristic can be displayed and need not be
synchronously flashed.

10. Within 90 days of the date of this permit, the permittee shall contact the USCG to commence
with the establishment of an Operations Center that can be contacted by the USCG to ensure that
the turbines do not impact potential search and rescue missions that may occur within the project
area. Once completed, a copy of the protocol shall be submitted to this office for our records.
No work can commence within areas of Federal jurisdiction until the office receives a copy of the
USCG approved documents for our records.

11. A minimum of 10 days prior to commencing work, the permittee/contractor shall request in
writing, from the U.S. Coast Guard, that a Local Notice to Mariners be issued regarding the
authorized construction work. This written request shall include the location of work, a
description of the construction activities; type of construction equipment to be used and expected
duration of work in the waterway. The written request should be addressed to the following:
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Commander, Fifth Coast Guard District, Aids to Navigation Branch, Federal Building, 431
Crawford Street, Portsmouth, Virginia 23704-5004, FAX Number 804-398-6303. A copy of the
cover letter shall be forward to our office for our records.

12. Within 60 days after completion of the work, the permittee shall furnish the Corps and
National Oceanic and Atmospheric Administration, Nautical Data Branch, N/CS 26, Station 7230,
1315 East-West Highway, Silver Spring, Maryland 20910-3282, with certification that the
turbines and associated cables have been installed in compliance with the approved plans. The
certification shall include a survey, conducted by a licensed surveyor, which clearly shows the
elevations and alignment of the turbines and cable across the waterway. Any discrepancies shall
be clearly noted. A copy of the cover letter shall be forward to our office for our records.

13. This permit does not authorize any dredging at any of the sites to be used for
transporting/storage of equipment in Camden New Jersey or Atlantic City, New Jersey.

14. The permittee is required to notify Mr. Keith Watson, (Absecon Inlet Project Manager) at
215-656-6287 , a minimum of 6 weeks prior to any construction or maintenance activities within
the overall limits of the Corps sand borrow area as shown on the attached drawing E-18.

15. Mitigation, monitoring and reporting requirements shall be implemented by the permittee
during the conduct of the installation of the wind turbine jacketed foundation. Additional detail
on how these measures will be implemented is described in the MMS Gulf of Mexico (GOM)
NTL No. 2007-G02 (see http://www.gomr.mms.gov/homepg/regulate/regs/ntls/2007NTLs/07-
202.pdf), or superseding NTL. Although this NTL focuses on seismic surveying with air guns in
the GOM, the methodologies described in the NTL for exclusion-zone monitoring, ramp up and
shut down as the same as those that will be required under this proposed action. All reports
generated shall be submitted to this office once completed.

16. A 1250 meter (4100 feet) radius exclusion zone for listed marine mammals and sea turtles
will be established around the pile of the jacketed foundation being installed in order to reduce the
potential for serious injury or mortality of these species. The exclusion zone around the turbine
support vessels must be monitored for the presence of listed marine mammals or sea turtles
before, during and after any pile driving activity. The exclusion zone will be monitored for 60
minutes prior to the ramp up of the hydraulic hammer. If the exclusion zone is obscured by fog or
poor lighting conditions, work will not be initiated until the entire exclusion zone is visible for the
60 minute period. If listed marine mammals or sea turtles are observed within the zone during the
60 minute period and before the ramp up begins, pile driving will be delayed until they move out
of the area and until at least an additional 60 minutes have passed without a listed marine mammal
or sea turtle sighting. Monitoring of the zone will continue for 60 minutes following completion
of the pile driving.

17. To allow any unobserved marine mammals and sea turtles to leave the project area, a “soft
start”, which involves having the hammer commencing work at half power, shall be employed, for
a minimum of 15 minutes. After this time period, the hammer can be used at full power unless a
marine mammal or sea turtle is seen within the exclusion zone.

18. If a listed marine mammal or sea turtle is spotted within or transiting towards the exclusion
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zone surrounding the turbines and the work vessels, an immediate shutdown of the equipment will
be required. Subsequent restart of the hydraulic hammer will be allowed following clearance of
the exclusion zone and the implementation of the start-up procedures as noted above.

19. All pile driving equipment will comply with applicable equipment noise standards of the US
Environmental Protection Agency, and all equipment will have noise control devices no less
effective than those provided on the original equipment.

20. Monitoring of the exclusion zones will be conducted by qualified NMFS-approved
observer(s). Observer qualifications will include direct field experience on a marine mammal/sea
turtle observation vessel and/or aerial surveys in the Atlantic Ocean. All observers will receive
NMEFS-approved marine mammal observer training and be approved in advance by NMFS after a
review of their qualifications. Visual observations will be made using binoculars or other suitable
equipment during daylight hours. Data on all observations will be recorded based on standard
marine mammal observer collection data. This will include: dates and locations of construction
operations; time of observation, location and weather; details of marine mammal sightings (e.g.,
species, numbers, behavior); and details of any observed taking (behavioral disturbances or
injury/mortality). Any significant observations concerning impacts on listed marine mammals or
sea turtles will be transmitted to NMFS and the Corps within 48 hours. Any observed takes of
listed marine mammals or sea turtles resulting in injury or mortality will be immediately reported
to NMEFES and US Army Corps of Engineers.

21. The following reports must be submitted during pile driving activities:

a.- A report will be provided to the NMFS and the Corps within 90 days of the
commencement of pile driving activities that includes a summary of the work and monitoring
activities and an estimate of the number of listed marine mammals and sea turtles that were
observed during pile driving activities. The report will include information, such as: dates and
locations of operations, details of listed marine mammal or sea turtle sightings (dates, times,
locations, activities, associated work), and estimates of the amount and nature of listed marine
mammal or sea turtle takings.

b. Any observed injury or mortality to a listed marine mammal or sea turtle must be
reported to the NMFS and the Corps within 24 hours of observation. Any significant
observations concerning impacts on listed marine mammals or sea turtles will be transmitted to
NMEFS and the Corps within 48 hours.

22. The permittee shall develop, within 180 days of the date of the estimated commence of work
at the site, a draft protocol to be followed by all vessel captains and aircraft pilots to ensure that
marine mammals and sea turtles will not be harassed during project implementation. The
following references: (1) NOAA Fisheries Northeast Regional Viewing Guidelines, as updated
through the life of the project

http://www.nmfs noaa.gov/pr/pdfs/education/viewing_northeast.pdf); and (2) MMS Gulf of
Mexico Region’s NTL No. 2007-G04
(http://www.gomr.mms.gov/homepg/regulate/regs/ntls/2007NTLs/07-g04.pdf), or any
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superseding NTL are supplied for your use in developing this document. The draft protocol will
submitted to the Corps and the NMFS for review and approval prior to regulated work being
initiated.

23. All vessel and aircraft operators shall undergo training to ensure they are familiar with the
guidance above. These training requirements must be written into any contractor agreements.
The permittee shall supply this office with written verification that all vessel captains and aircraft
pilots have undergone the training.

24. All personnel and contractors will be advised that there are civil and criminal penalties for
harming, harassing, or killing marine mammals and sea turtles, which are protected under the
Endangered Species Act.

25. All vessels associated with the project will operate at idle speed at all times while in shallow
waters where the draft of the vessel provides less than a four foot clearance form the bottom.

26. Any collision with any marine mammal or sea turtle must be reported to both this office and
the National Marine Fisheries Service. More information can be found at
http://www.nmfs.noaa.gov/pr/shipstrike/msr/.

a. Vessels transiting MSR areas are required to report their course, speed, position,
destination, and route to the US Coast Guard upon entry into the reporting area. Vessels should
report via INMARSAT C to one of the following addresses:

E-mail RightWhale. MSR(@noaa.gov or Telex: 236737831. Vessels not equipped with
INMARSAT C should report via alternate satellite communications equipment to one of the
following addresses:

e-mail RightWhale. MSR(@moaa.gov or Telex:236737831. Vessels unable to use satellite
communications equipment should contact the US Coast Guard Communication Area Master
Station, Chesapeake, Virginia via SITOR/NBDP on 8426.3 kHz, 16817.8 kHz twenty four hours
per day, or 6314.3 kHz from 2300 GMT until 1100 GMT and 22387.8 kHz from 1100 GMT until

2300 GMT.

b. Vessels unable to use satellite communications or SITOR/NBDP shall contact the US
Coast Guard Communication Area Master Station, Chesapeake, Virginia via published voice
frequencies.

¢. Mariners can learn more about steps to avoid collisions with whales at:
http://www.nmfs.noaa.gov/pr/pdfs/shipstrike/marinersweatherlog_shipstrike.pdf.

27. All monitoring protocols as outlined in the document entitled “Post-Construction Avian, Bat,
and Marine Mammals Studies Fishermen’s Energy State Waters Wind Power Project”, dated
March 23, 2012, shall be followed in full, including submittal of reports to both the Corps and the
NMFS.

28. The applicant will schedule yearly meetings that will be held every January. The yearly
meetings will include the permittee, the National Marine Fisheries Service, and the Corps. The
yearly meetings will take place for a minimum of 5 years, and will be held to discuss/address
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project related issues that may be impacting marine mammals and sea turtles. An additional
meeting will be held in January for a minimum of 5 years between the permittee, the US Fish and
Wildlife Service and the Corps. A minimum of 30 days prior to the meetings, the permittee shall
supply both all the Federal agencies with copies of the monitoring reports as specified in the Post
Construction Monitoring Plan (see below). The Corps reserves the right to modify/extend the
post-construction monitoring based on the results of the above referenced reports.

29. None of the lighting on the towers shall operate/illuminate in a continuous fashion unless
specifically directed by the US Coast Guard and/or the Federal Aviation Administration. Unless
required, any continuously operating/illuminating light shall be repaired or replaced within 7 days
of being detected. This office shall be notified if any of the lights malfunction and confirm
repair/replacement of the lighting structure within 30 days of the date of the malfunction.

30. The wind turbines and all related support systems will be monitored and maintained 24/7 by
personnel manning the land-based facility control center. On duty personnel will be responsible for
monitoring visibility forecasts distributed by the National Weather Service, as well as data
received from the onsite visibility sensing system,

31. All turbines shall be shut down between March 15 and June 15, and between August 1 and
October 31 of any year, if the following weather conditions are detected:

e If visibility in the area is less than 0.6 miles and/or overcast sky at or below the top of the
turbine rotor sweep (500 feet above mean high water).

e If the forecast for the project area does not anticipate weather conditions to drop below
the above referenced thresholds, but the turbine sensors on site detect poor visibility
conditions for more than 2 consecutive hours, the turbines will be shut down until such
time that the conditions improve to above threshold levels for 2 consecutive hours.

o If the forecast for the project area does anticipate weather conditions to drop below the
above referenced conditions for a period of greater than 6 hours, the turbines will be shut
down once the sensors on site detect poor visibility conditions at the turbine field. Once
site conditions have improved to above threshold levels for 2 consecutive hours, the
turbines may be restarted.

32. If maintenance work is required, between May 15 and November 30 of any year, that would
disturb the beach/dune areas east of Tennessee Avenue and landward of mean high water, a
survey of the beach/dune area for the presence of Seabeach Amaranth shall be performed and the
results sent to the Corps of Engineers and the US Fish and Wildlife Service for review. No work
shall be performed in the beach/dune areas until written approval is received by the permittee from
this office.

33. Post construction monitoring of the turbines shall be performed as outlined in the document
entitled Post — Construction Avian, Bat and Marine Mammal Studies Fishermen’s Energy State
Waters Wind Power Project, prepared by Geo-Marine Incorporated, Curry and Kerlinger, LLC
and North East Ecological Services, dated March 23, 2012. All reports as noted in the document
shall be supplied to this office, the US Fish and Wildlife Service, Pleasantville Field Office and the
National Marine Fisheries Service, Gloucester Massachusetts Regional Office for review. This
office reserves the right to modify the stipulations in this document, including the time frame for
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acquiring data, based on the information submitted to this office for review.
34. The permittee shall notify the Philadelphia District of the Corps at least eighteen (18) months
prior to decommissioning of the turbines to discuss what authorizations will be required for the
work associated with the removal of the turbines.

FURTHER INFORMATION:

1. Congressional Authorities: You have been authorized to undertake the activity described
above pursuant to:

X Section 10 of the Rivers and Harbors Act of 1899 (33 U.S.C. 403).
X Section 404 of the Clean Water Act (33 U.S.C. 1344).
[ ] Section 103 of the Marine Protection, Research and Sanctuaries Act.

2. Limits of this authorization.

a. This permit does not obviate the need to obtain other Federal, State, or local
authorizations required by law.

b. This permit does not grant any property rights or exclusive privileges.
c. This permit does not authorize any injury to the property or rights of others.

d. This permit does not authorize interference with any existing or proposed Federal
projects.

3. Limits of Federal Liability. In issuing this permit, the Federal Government does not assume
any liability for the following:

a. Damages to the permitted project or uses thereof as a result of other permitted or
unpermitted activities or from natural causes.

b. Damages to the permitted project or uses thereof as a result of current or future activities
undertaken by or on behalf of the United States in the public interest.

c. Damages to persons, property, or to other permitted or unpermitted activities or
structures caused by the activity authorized by this permit.

d. Design or construction deficiencies associated with the permitted work.

e. Damage claims associated with any future modification, suspension, or revocation of this
permit,

4. Reliance on Applicant's Data. The determination of this office that issuance of this permit is
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not contrary to the public interest was made in reliance on the information you provided.

5. Reevaluation of Permit Decision. This office may reevaluate its decision on this permit at any
time the circumstances warrant. Circumstances that could require a reevaluation include, but are
not limited to, the following:

a. You fail to comply with the terms and conditions of this permit.

b.  The information provided by you in support of your permit application proves to have
been false, incomplete, or inaccurate (see 4 above).

c. Significant new information surfaces which this office did not consider in reaching the
original public interest decision,

Such a reevaluation may result in a determination that it is appropriate to use the suspension,
modification, and revocation procedures contained in 33 CFR 325.7 or enforcement procedures
such as those contained in 33 CFR 326.4 and 326.5. The referenced enforcement procedures
provide for the issuance of an administrative order requiring you to comply with the terms and
conditions of your permit and for the initiation of legal action where appropriate. You will be
required to pay for any corrective measures ordered by this office, and if you fail to comply with
such directive, this office may in certain situations (such as those specified in 33 CFR 209.170)
accomplish the corrective measures by contract or otherwise and bill you for the cost.

6. Extensions. General Condition 1 establishes a time limit for the completion of the activity
authorized by this permit. Unless there are circumstances requiring either a prompt completion of
the authorized activity or a reevaluation of the public interest decision, the Corps will normally
give favorable consideration to a request for an extension of this time limit.

Your signature below, as permittee, indicates that you accept and agree to comply with the terms
and conditions of this permit.

—Jlm 7 Zolz2
(PERMITTEE) f) W e 02T (DATE)

(D;mcl (ohen
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This permit becomes effective when the Federal official, designated to act for the Secretary of the
Army, has signed below.

(District Engineer) (DATE)
Frank J. Cianfrani, Chief, Regulatory Branch

for:  Philip M. Secrist, I1I
Lieutenant Colonel, Corps of Engineers
District Commander

When the structures or work authorized by this permit are still in existence at the time the
property is transferred, the terms and conditions of this permit will continue to be binding on the
new owner(s) of the property. To validate the transfer of this permit and the associated liabilities
associated with compliance with its terms and conditions, have the transferee sign and date below.

(TRANSFEREE) (DATE)
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NOTE: STATIC ROCK SCOUR PROTECTION DEPICTED.

APPROXIMATE AREAL

EXTENT OF SCOUR
PROTECTION

i

<
(5.?;'._?? $ o JACKETED
’ 4 2 FOUNDATION
; o WITH 3 PILINGS
PLAN VIEW

OTHER SYSTEMS MAY BE USED AND ARE EXPECTED
TO REMAIN WITHIN FOOTPRINT.

NOTES:

N

@

ELEVATION

FOUNDATION SCOUR PROTECTION (TYP.)/ 12\

TiFisharmen's Energy 07052011 Drawlngs from Revislon 3 Flshermen's Enargy Plan & Profis Rev dchwg - DETAILS - Jul 07, 2011 4:15pm « david blanchard

NOT TO SCALE \ c8 )/

1.

.

o

6.

CABLE INSTALLED USING HORIZONTAL DIRECTIONAL DRILLING (HDD) TECHNIQUES
BETWEEN ON-SHORE JUNCTION BOX (STA, 0+00) AND THE OFFSHORE TRANSITION POINT
(STA. 25+30).

. DISTURBANCE AS A RESULT OF HDD WOULD BE LIMITED TO THE ENTRY AND EXIT POINTS

OF THE DRILL. OFF-SHORE DISTURBANCE WOULD BE LIMITED TO THE TRANSITION POINT.

. CABLE INSTALLED USING JET PLOWING TECHNIQUES BEYOND OFF-SHORE TRANSITION

POINT (STA. 25+30) TO AND BETWEEN MONOPOLE FOUNDATIONS.

JET PLOW TECHNOLOGY HAS BEEN SHOWN TO MINIMIZE IMPACT TO MARINE HABITAT BY
CUTTING AND FLUIDIZING THE SEDIMENTS WHILE THE PIPE IS LAID IN THE TRENGH.
SEDIMENTS QUICKLY RESETTLE OVER THE TOP OF THE CABLE MINIMIZING DISPERSION OF
BOTTOM SEDIMENTS.

ESTIMATED AREA OF DISTURBANCE AT EACH FOUNDATION = 31,420 SQ. FT.

ESTIMATED VOLUME OF FILTER ROCK AT EACH FOUNDATION = 2200 CY.
ESTIMATED VOLUME OF ARMOR ROCK AT EACH FOUNDATION = 2800 CY.

NOT FOR CONSTRUCTION
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NOTES: . s

(3} Huron subistation
L - . Installation changeover polrl 335
., 4 A T B Duoy location

1. Information provided on these plans is based solely L 4 "/ P s |

on data sources listed in the legend. @ 700 1 buar round proposnd lurine locadons s borrow s

B ~ Praposed cable route - Hodzontal direcianal dling (HDD) inatallation

2. Plans shall not be construed to represent boundary 7 el — Frovotad i - dsttoutratiion - -

survey and shall not be used for conveyance. e EEEN 250 L bulfer around proposed cabk foulo In bore armi =
3. AMEC has not field-surveyed or field confirmed i S = Absecon barrow pl, USACOL

Data Saurca: Gaogle Earih Pro, 2008; 2000 BinitaiGlote; Unilod stalos Gealageal S
Unlted Stafes Department of Mdnuhumc Natlonal Gceanic and Awo.nn-ncnumlnmum 2069
N Sitat nad

information shown on these plans. i

C\_Projects\Cruck_Fanermans_eeacgr\ 1101711 Gwionda\ 11_01261_teioan\UdetondaZetd _changed_to_fq1_red71211.04g = Loyoul! - Jul 12, 2011 5:07pm = pomgioonsts

T~
i { 48|
Lattude Longitude | NJ State Plano (it} [ NJ State Plare () [ UTM Zonet8 (m) | UTM Zone1B {m) |
Foature N w) i3} ) ™ ) |
Wind Turbine 1 39.209946 -74.436928 500972.85 169942.33 548551.06 4350213.87
Wind Turbine 2 30.304968 -74.426178 513013.24 171773.57 54947441 4350776.99 !
[l Wind Turbine 3 39.309981 ~74.415444 516048,82 173602.00 550306.31 4351339.25 | 44
Wind Turbine 4 39.314084 ~74.404727 519079.14 175427.13 551316.61 4351900.50
Wind Turbine 5 39,319995 ~74.393088 522115.29 177255.83 552238.60 4352462.85
Wind Turbine 6 39.325016 ~74.383226 525157.31 179088.07 553162.55 4353026.28 42
Buoy location 39.313959 ~74.403857 519325.72 175054.13 551302.38 4351787.25 :
Landlall location 39.355857 -74.423713 513695.08 190235.70 549651.06 4356403.83 ! i,
Installation changoover location | 38.351162 -74.420717 514543,63 188509.14 549012.38 4355808.55 = ——] Foot
[ \ i i 2 4 1 e Il i 1 h 2,000 4,000 8,000
e > - f { 5
LT / 31 P 1 S, 38 39 - =
g5 | [ o i 3 j / r a7 3|
NOT FOR CONSTRUCTION
REVISIONS CLICNT: - DATL:
FISHERMEN'S ENERGY OF NEW JERSEY, LLC PRGJEMT 071122011
DESGRIFTION o | o P.O. BOX 555 . FISHERMEN'S ATLANTIC CITY WINDFARM, LLC RO
CAPE MAY, NEW JERSEY 08201 20 MW OFFSHORE WINDFARM PROJECTHG
i . | TITLE SOALE:
a’necg Earth & Environmental FIGURE 1 AS SHOWN
. SUITE 2| E SHELT Na.
T o R T R OVERALL SITE PLAN
NO. GE44911 AFWIFIAPY CERT. OF ALITH, MO MGANO 001 1

& it



¥ PROPOSED
LOCATION OF

PROPOSED |
LAND STAGING

——

LEGEND

proposed cable route

amec”’ Earth & Environmental

= = = fence

mean high water
= == high tida line

Image Source:
NJDEP 2007 Digital Orincimagery

Proposed 20MW Project Land-Based
Transition Vault
20MW Off Shore Wind Project

Data Sources:
Mean High Water (MBW) line refliects the MH\W elavation of 1.58 feet i 8
(NAVDS8) per NOAA Statian 8534720. » Atlantic Clty. New Jersey

High Tide Line (HTL) reflects the highest predicted lunar tide it elevation
for 2004, which was established by USACE at 3.12 NAVDSS.

MHW line and HTL were developed using USACE Absecon Island, New 1 -
Jersey Beach Profile Dala, dated December 2003, Rev. By: MSL Project No.: 775230003 08/18/2010

E-15\




EXISTING BOARDWALK

)

EXISTJING DUNES AREA

TNe

A //
X
// —/ |
His
|
| [y~
o /"". 5 7
| / / !/
APPROX. LOCATloﬁ OF VAULT PROPOSED TND STAGING AREA / /
; /
f
| . n /o
\ | / /
eren T ®e|™ T 20MW OFF SHORE WIND PROJECT e o
FISHERMEN'S ENERGY cwoRr ATLANTIC CITY, NEW JERSEY I s sl
DATUM: TITLE PROJECT NO:
775230003
AMEC Earth & Environmental ameco PROPOSED LAND STAGING fesee
PLYMOUTH MESTING, PENNOVL VAN osc2 IR 5

S A



LEGEND

proposed 34.5kV cable route _‘ e ame& ‘arth & Environmental
@ Huron substation 51 < j

Potential 20MW Project Substation
and Control Equipment
20MW Off Shore Wind Project
Atlantic City, New Jersey

Rev. By: CH Project No.: 775230003

Image Source:
NJDEP 2007 Digital Ortholmagery




Attendant tug - 110'x30'

O

Wind turbine
foundation

Lift boat / crane barge -
350'x120'

]

110'x30'

Materials barge - 250'x90'

Barge support tug -

Fishermen's Energy - Atlantic City Windfarm

Wind Turbine Installation
Marine Spread Concept

"/\.‘5’

—



By~

LVANIA

NEW (JERS ( -J 3

|

PENN

ZPler 34 S

OELAWARE 5

o Arens - —— — ———

Cork

CLIENT

FISHERMEN'S ENERGY

& -
y -'/.‘.' 7 L
e I3 .1.:.- h 9‘
= . W SONG

AMEC Earth & Environmental

502 WEST GERMANTOWN PIKE, SUITE 850
PLYMOUTH MEETING, PENNSYLVANIA 19462

RN e | -
b = l".
L 2 5 ")(-' e
; P "‘ 3
Y il
< 4 “ o\ =
'S y o
5 3 - e
< |3 | pa R : 2 . . —+>COOPER— —EI
5 .";_“' \ L *\
-i[ JL . - —glr‘_u \ w L Y l." ?’”’ N = N
HIEAISRASEp: — : R g 4
N e = | <
I il E" - .y jL L:E ‘ﬁ"' ; ¢ o, S
B il oo BV S A S
DWN BY: PROJECT REV. NO.:
RJB 20MW OFF SHORE WIND PROJECT 0
MR ATLANTIC CITY, NEW JERSEY PATE. JUNE8. 5040
DATUM: TITLE PROJECT NO:
752 3
Co HE BECKETT STREET =
FIGURE No.
ame DOCK 4
N.T.S.

=-/6



G .
~u

-‘f“ 2
SRS S ETRNG
PR
23
&

S

S

EER

Ly
-

CCCCCC

FISHERMEN'S ENERGY

3
\f
\i N N \

b £ <
(SR ‘ b o p
~ E: . N . : \ l‘;i':'-.:‘::::?' :
? ~ eaw SRR i

7 R R A ;

v P N IDHABSECHN b
" R - o vagy b g ~ox ey
» AR B SEAT\
~
- ”,
= WO

Leing : %

¥ Hackneys™

N o \ » er ,.n'

= \ \‘. 32 c
X U
o \
s
- ABS \d
: \

% .
\@*‘ R IR \e
228 e e®

CHK'D BY:

" 20MW OFF SHORE WIND PROJECT
ATLANTIC CITY, NEW JERSEY

E-1 %

PROJECT NO:

7752
AMEC Earth & Environmental
502 WEST GERMANTOWN PIKE, SUITE 850 ame APPROXIMATE SCALE
PLYMOUTH MEETING, PENNSYLVANIA 19462 N

TTTTT

BARNEY'S
DOCK




CLIENT DWNBY: PROJECT REV. NO.:
— ‘ RJB 20MW OFF SHORE WIND PROJECT 0
ERMEN'S ENERGY I ATLANTIC CITY, NEW JERSEY AT MAY s, 2010
DATUM: TITLE PROJECT NO:
) 775230003 )
AMEC Earth & Environmental VESSEL ROUTE T
502 WEST GERMANTOWN PIKE, SUITE 850 am e APPROXIMATE SCALE:

PLYMOUTH MEETING, PENNSYLVANIA 19462

N.T.S.

E-1¥



This Page Intentionally Left Blank

DOE/EA-1970 F2015



Appendix F

APPENDIX F

NJDEP PERMIT
March 29, 2011

Permit is currently under revision.

The revised permit will be inserted here when complete.
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- STATE OF NEW JERSLEY : '
DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF LAND USE REGULATION
P.O. Box 439, Trenton, New Jersey 08625-0439
Fax: (609) 777-3656 or (609) 292-8115
www state.nj us/dep/landuse

PERMIT

In accordance with the lesws andl fégiﬂaﬁ_ons’ of the State-of New':;]ersey, the ‘Depm‘irﬁerﬁ}t-eof Environmenta] Protection-hereby Approval Date

Lo . - i N . ] ’“} C« Y
grants this perit-fo perform: the aclivties described beiow, This perredt s revocabie with ‘due cause anid s subject to e ﬁ%? Ao ~J} d

 limitations, terms and conditions listéd;ib@i:d\if and -on the attachéd_-p@es{ Forthe ;Jurpot;eof&ns document, ™ permil” means

“approval, certification, registration, authorization, waiver, efc.” Violation of any ferm, coridition. ot Timitation of fhis permiitis a bxplratal?n?amte i
. Violation of fhe frplementing rales and may subject fhe permitiés enforcement action. . - LT Lo Sy
Permit Number(s) Type of Approval(s) Enabling Statute(s)
0102-09-0024.2, CAF100001, | CAFRA Individual Permit; Waterfront N.ES.A 13:19-1
WFD100001 & CDT100001 Development Permit; Water Quality N.JS.A 12:5-1

Certificate N.IS.A 58:10-1
Applicant _ Site Location
Fishermen’s Atlantic City Windfarm, LL.C Block{s) and Loi(s): N/A; N/A
P.O. Box 555
Cape May, NJ 08204 Municipality: City of Atlantic City

LCounty: Atlaniic

Description of Authorized Activities and Limit.of Disturbance _

Instail six (6) marinized wind turbines 4 MW norsinal power rating each) and. appurienant submarine cables, located
approximately 2.8 nautical miles off-shore of Atlantic City, Tor creating clean renewable energy. The six turbines are
supported by monopole foundations with-scour mats.and/or = 5,820 cubic yards'of rock scour protection (total of & 34,920
cubic yards of scour protection). - Submarine-cables from each turbine will be linked to a main submarine fransmission
cable system installed via jet-plow and/or manual jetting installation methods 'to .a point £2,200 feet offshore of the
Tennessee Avenue beach, where it transitions via casing pipe installed by ‘horizontdl directional drill methods onshore,
under the municipal beach area and Boardwalk to .an-onshore vault on the street side:of the Boardwalk, then continuing
below ground via duct system and + two (2) additiondl underground vault structures, installed -via ‘horizontal directional
drili and/or conventional -excavation methods, within the Tennessee Avenue right-of-way to an above ground step-up
transformer constracted adjacent to.an existing -electrical substation (Furon Substation) and the Marina Thermal Energy
facility located along Absecon Boulevard, I o

This permit is authorized'unde:, and in-.compliance with the Rules on Coastal Zone Management, N.J.A.C. 7:7B-1.1 et seq.
and is compliant with N.L.S.A. 13:19-10.(Section 10.of the New Jersey Coastal AreaFacility Review Act), as referenced
within the Summary Report prepar_ed by Division staff on March 23, 2011, .

The proposed project is shown on'the following plans: .

1. Nine (9) sheets collective}y:":'éngitled “Fishermen’s Energy. Project, Atlantic City, Atlantic County, New Jersey”,
dated May 5, 2010, unrevised, and prepared by AMEC Earth & Environmental, Inc.

2. Ten (10} sheets coliectively entitled “Fishermen’'s. Energy Project, Tennessee Avenue — Underground Cable

Routing”, dated July 28, 2008, unrevised, and prepareéiby Arthvr W . Ponzio Co. & Associates, Inc.

Received or Recorded by County Clerk
THIS PERMIT IS NOT EFFECTIVE AND NG CONSTRUCTION APPROVED BY THIS
PERMIT, OR OTHER REGULATED ACTEVITY, MAY BEUNDERTAKEN UNTIL THF
APPLICANT HAS SATISFIED ALL PRE-CONSTRUCTION CONDITIONS AS SET
FORTH IN THIS PERMIT. Ty

*This permit is not valid-unless authorizing sisnature appears on the last page.




STANDARD CONDITIONS:

1.

=1

Extent of approval:

a. This document grants permission to perform certain activities that are regulated by the
State of New Jersey. The approved work is described by the text of this permit and 1s
further detailed by the approved drawings listed herein. All work must conform to the
requirements, conditions and limitations of this permit and all approved drawings.

b. If you alter the project without prior approval, or expand work beyond the description of
this permit, you may be in violation of State law and may be subject to fines and

penaltics. Approved work may be altered only with the prior written approval of the
Department.

¢. You must keep a copy of this permit and all approved drawings readily available for
inspection at the work site.

Acceptance of permit: If you begin any activity approved by this permit, you thereby
accept this document in its entirety, and the responsibility to comply with the terms and
conditions. If you do not accept or agree with this document in its entirety, do not begin
construction. You are entitled to request an appeal within a limited time as detailed on the
attached Administrative Hearing Request Checklist and Tracking Form,

Recording with County Clerk: You must record this permit in the ‘Office.of the County
Clerk for each county involved in this project. You must also mail or fax a cepy of the front
page of this permit to the Department showing the received stamp from each County Clerk
within 30 days of the 1ssuance date.

Notice of Construction: Yon must notify-the Department in writing at 1eas1: 7 days before
you begin any work approved by this permrt

Expiration date: All activities authorized by this permit must be compieted by the
expiration date shown on the first page unless otherwise extended by the Division. At that
time, this permit will -antomatically become -invalid and none of the approved work may
begin or continue until-areplacement permit-is granted. (Some permits may qualify for an
extension of the expiratlon date Pledse Lontact the Depa:rtment for further information.)

Rights of the State :
a. This permit is revocable and sub vject to mod1ﬁcat1on by the State with- duc cause.

b. Representatives from the State have the statutory authorlty to enter and mspect thls site to
confirm compliance with this permit and may -suspend ~construction or initiate
enforcement action 1f work does not cemplv with this pernit,

. This permit does not grant. property ntrhts "The issuance of this permit shall not affect any
action by the State on future apphcatlom nor affect the titie or ownersth of property,
nor make the State a party in any suit or questlon of ownership.

Other responsibilities: You must oblain all necessary local, Federal and other State

approvals before you begin work. All work must be stabilized in accordance with the
Standards for Soil Erosion and Sediment:Conirolin New Jersey, and all fill material must be
free of toxic pollutants in toxic amounts as defined in section 307 of the Federal Act.
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SPECIAL CONDITIONS IN ADDITION TO THE STANDARD CONDITIONS:

8.

10.

1.

12.

14

Is.

16.

17.

The permittee must obtain approval from the Department of the Armmy prior to
commencement of any work within Federal jurisdiction.

This permit is issued subject to the approval of Tldelands License #0102-09-0024.2,
TDI100001 and TDI100002.

No consfruction may commence on lands encumbered with Green Acres restrictions uniil
such time as the permittee provides verification fo this Division that the City of Atlantic
City has obtained approval from the State House Commission for a diversion or disposal
of parkland pursuant to N.J.A.C, 7:36.

In the event that any and/or all of the turbines have completed their useful life, as
determined by their owner, Fishermen’s Energy Windfarm, LLC shall decommission said
turbine(s) in accordance with applicable Federal and State requirements. All physical
components of the project shall be removed consistent with the decommissioning plan
included in the application, which specifies leaving deeply buried materials in place (i.e.
cutting monopoles just below the mudline, leaving submerged cables in place), leaving
scour material in place, and the site otherwise restored to its pre-construction condition.
Except for emergency conditions, any changes in the decommissioning plan are to be
submitted six months in advance of decommissioning to the Department for approval.

Prior to any in-water construction, the permittee shall notify, under appropriate protocol,
all applicable agencies and mariners that a construction vessel will be moorad or
traveling within navigable channels. All appropriate safety protocols shall be employed
to avoid collisions.

The permittee shall follow any temporary navigation restrictions that may be imposed by
the US Coast Guard during construction activities.

The permittee shall notify appropriate authorities of the need to include the wind turbmes
on navigation charts and chart updates.

The permittee shall obtain the appropriate approval from the Federal Aviation Authority
(FAA). A copy of the FAA approval shall be submitted to the Division of Land Use
Reguiation prior to construction of the turbines.

Prior to commencement of any in-water work, the permittee shall conduct a Phase |
underwater archaeological survey in order to determine the presence or absence of
archaeological deposits and shipwrecks within the project’s area of potential effects.
This survey shall be submitted to this Division for review and approval. The existence of
obstructions within the work area may require alieration of the approved cable and
foundation locations, and any modifications to the routes and/or layouts require as-built

- T AT oo I oy
documentation of final pOSIfK‘HS for record o PUIPGSEs, i_n.xur 1o fnal bOLillllibblUlUil& of the

structures. Area(s) of cable and/or foundation re-routing beyond the limits of the Phase 1
archaeological survey shall be subjected to additional Phase 1 survey and Division review
and approval prior to construction.

Prior to commencement of any in-water work, the permittee shall conduct a
geomorphological survey in conjunction with the proposed geotechnical/geophysical
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18.

19.

21.

survey in order to determine the presence of submerged and intact paleosols indicative of
former human occupation along the cable route. This survey shall be submitted to this
Division for review and approval. The existence of findings within the work area may
require alteration of the approved cable and foundation locations, and any modifications
to the routes and/or layouts require as-built documentation of final positions for record
purposes, prior to final commissioning of the structures. Area(s) of cable and/or
foundation re-routing beyond the limits of the Phasc | archaeological survey shall be
subjected to additional Phase 1 survey and Division review and approval prior to
comstruction.

Prior to commencement of any horizontal directional drilling (HDD) located upland of
the MHWL, the permittee shall conduct a Phase I archacological survey for the HDD
entry/exit pits. This survey shall be submitted to this Division for review and approval.
The existence of obstructions within the work area may require alteration of the approved
cable and foundation locations, and any modifications to the routes and/or layouts require
as-built documentation of final positions for record purposes, prior to final
commissioning of the structures. Area(s) of cable and/or foundation re-routing beyond
the limits of the Phase 1 archaeological survey shall be subjected to additional Phase 1
survey and Division review and approval prior to construction.

The permittee shall ensure that the individual(s) conducting the cultural resources
investigation work will meet the Secretary of the Interior’s Professional Qualifications
Standards for archagology and historic architecture (48 FR 44738-9) during the period of
such subsurface investigations.

The permittee shall ensure that all phases of the archacological survey and reporting shall

~be in keeping with the Secretary of the Interior’s Standards and Guidelines for

Archaeology and Hisioric Preservation and the archaeological survey and report rules at
N.J.A.C. 7:4-8.4 through 8.5. Underwater archaeological survey shall be in keeping with
the Bureau of Ocean Energy Management’s (BOEM) Phase [ underwater archaeological
survey guidelines
{(http:/"www gomr boemre sov/homepg/regulate/regs/ntls/2005%20NT Ls/NTL2005-
G07.pdf). Evaluations to determine the National Register eligibility of archaeological
sites should be in keeping with the National Park Service’s 2000 National Register
Bulletin, Guidelines for Evaluating and Registering Archaeological Properties. The
Secretary of the Interior’s Standards and Guidelines for Archaeology and Historic
Preservation arc  available on the National Park Services web  site:
bttp:/www.nps.gov/history/local-law/arch _stnds 0.htm).

Prior to project implementation, the permittee shall ensure that adverse effects to historic
and archaeological resources shall be avoided, reduced, or mitigated through consultation
between the New Jersey Historic Preservation Office; the U.S. Army Corps of Engineers
as the lead Federal agency; and the permittee pursuant to Section 106 of the National
Historic Preservation Act and its implementing regulations at 36 CFR §800. Upon
completion of Section 106 Consultation, the permitiee shall provide the Division of Land
Use Regulation a copy of Section 106 comments together with a statement of how the
comments have been incorporated into the project.
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22.

23.

24,

25.

If project circumstances change so that consultation under Section 106 of the National
Historic Preservation Act is no longer necessary, the permittee shall consult with the
Drvision of Land Use Regulation and the New Jersey Historic Preservation Office, prior
to project implementation, to ensure the provisions of N.J.A.C. 7:7E-3.36 are met.

Prior to installation of the turbines, the permittee shall submit revised pre- and post-

construction moniioring survey protocols for birds, bats and marine organisms to the

Drvision, for review and approval. Such protocols will be based on the methodology as

detailed in the Department’s “Technical Manual for Evaluating Wildlife Impacts of Wind

Turbines Requiring Coastal Permits” dated September 7, 2010. Specifically, but not

limited to:

a. A BACI design shall be implemented for the pre-construction studies. The reference
area shall be at least 3km from the maximum exient of the project area and be of
similar size and shape to the project arca. For the post-construction monitoring, the
permittee may consider using both a BACI design, as well as an Impact Gradient (1G)
methodology, as a means of assessing the efficacy of which is the more appropriate
monitoring protocol for open water systems,

b. The collection of new radar data shall be included in the protocol, for both pre- and
post-construction at the project site as well as the reference site. Radar data shall be
coliected 24 hours per day from April 1 —-May 31, and August I — November 30.

¢. Post-construction monitoring shall mimic the protocols of the pre-construction survey
and, in addition, shall consider radar studies as a way of monitoring collisions or
avoidance effects. Other methods such as the use of Forward Looking Infrared Radar
(FLIR) shall also be considered. The post-construction survey period shall last 2
vears. The permittee shall confer with the Department at least 6 months prior to the
beginning of the post-construction phase to finalize protocols.

d. An mterim report of pre-construction monitoring results shall be submitted to the
Department no later than 6 months following the conclusion of those surveys and a
final report shali be submitted no later than 9 months following the conclusion of the
post-construction surveys.

No permanent exterior light(s) shall be placed on the wind turbines, except for lighting
approved by the Federal Aviation Administration and the United States Coast Guard.
The type of lights to be used will be those that have been shown to not attract night
migrant birds.

Curtailment of wind turbine operations may be required by the Department during peak
spring (April through June) and fall (August through November) migration periods when
migrating birds, bats and/or other wildlife would likely be flying at the height of the rotor
swept area or be present at seasonally high densities throughout the entire air column.
Such curtailment shall not exceed 360 hours in a calendar year per turbine that occurs
within the normal range of operation of the turbine. Curtailment measures include
establishing a minimum wind speed that must be achieved prior to starting operations and
shutting down operations during certain weather conditions or migratory events. Weather
conditions that may necessitate curtailment include low wind speeds, low altitude cloud
cover, strong storms, or approaching weather fronts favorable to bird or bat migration
(such as southerly winds in the spring or northwest winds in the fall). Migratory evenis
that may necessitate curtailment include high concentrations of migrating birds and bats
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26.

28,

30.

using the coastal area (for example, high concentrations of shorebirds making daily
flights between coastal feeding areas, such as mudfiats, and roosting areas during spring
migration). )

 As determined by the Department, limitations on operation shall be based on monitoring

results and published and unpublished studies or data. The Department shall notify the
permittee in writing of the operational limitations by March 15® of the first vear
curtailment is required during the spring migration and by July 15% of the first year
curtailment is required during the fall migration. These operational limitations shall
remain in effect uniess the Department notifies the permittee in writing by the above
dates in subsequent years that changes to operational limitations are required. This
information shall also be made available on the Department’s website at www.
nj.gov/dep/landuse.

Records of all shut downs and start ups shall be maintained by Fishermen’s Atlantic City
Windfarm, LLC, and shall be available for inspection by the Department, upon request.
These records shall include, but not be limited to, date and time of shut down/start up,
and the name of the person supervising the activity.

The Fishermen’s Atlantic City Windfarm, LLC shall ensure that all non-road construction
equipment operated at, or visiting, the Fishermen’s Atlantic City Windfarm, LLC
comply with the 3 minute 1dling limit, pursuant to NJ.A.C. 7:27-14 and 15. Existing
exemptions that allow idling while vehicles/equipment are conducting certain types of
activities remain in effect.

The Fishermen’s Atlantic City Windfarm, LLC shall ensure that all diesel non-road
construction equipment used during the construction of the Fishermen’s Atlantic City
Windfarm, LLC use ultra-low sulfur fuel (<15 ppm sulfur) in accordance with the federal
Nonroad Diesel Rule, 40 CFR Parts 9, 69, 80, 86, 89, 94, 1039, 1051, 1065, 1068.

The Fishermen's Atlantic City Windfarm, LLC shall ensure that all diesel non-road
construction equipment greater than 100 horsepower used during the construction of the
Fishermen’s Atlantic City Windfarm, LLC has: engines that meet the USEPA Tier 4
non-road emission standards; or an engine that meets USEPA Tier 2 non-road emission
standards plus the best available emission control that is technologically feasible for that
application and verified by the USEPA or the California Air Resources Board (CARB) to
reduce particulate matter emissions, subject to z. through c. below. A list of verified
emission control technologies can be found at htin//www. epa.gov/otag/retrofit/verif-
list.htm for USEPA and at http://www.arb ca gcovidiessl/verdev/vt/cvi htm for CARB.

a. In the absence of a technologically feasible and appropriate control technology
verified by USEPA or CARD for a particular diesel non-road construction equipment,
Fishermen’s Atlantic City Windfarm, LLC may allow the contractor to use the best
available emission control technology verified by the Mine Safety and Health
Administration and/or the Switzerland BUWAL program VERT Filter List to reduce
particulate matier emissions (List (http//www.suva.ch or httpy// wmwelt-
scheiz.chvbuwal/enbg/fachgebicte/fv luft/vorschriften/indusirie _gewerbe/filter/index,
him)
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31.

33.

34.

35.

36.

b. If the contractor demonstrates to the Fishermen’s Atlantic City Windfarm, LLC’s
satisfaction that it 1s not feasible to use any control technology, or installation of a
control technology would create a safety hazard, including impaired visibility for the
operator, the Fishermen’s Atlantic City Windfarm, L.LC may grant 2 waiver from
Condition 30 of this permit. The waiver can also be granted if problems arise with
the control technology during the construction project.

c. Diesel non-road diesel construction equipment onsite for ten working days or less
over the life of the project is not required to comply with Condition 30 of this permit.

Measures shall be implemented to minimize emissions from tugs, barges, and other
marine vessels used during the construction of the turbines, including the use of Ultralow
Sulfur Fuel and eliminating unnecessary idling. Marine vessels and equipment do not
need to be retrofitted or repowered.

The Fishermen’s Atlantic City Windfarm, LLC shall send bi-annual reports to NJDEP,
Diesel Risk Reduction Program, PO Box 418, Trenton, N.J. 08625-0418, during the
construction phase of the project. The bi-annual reports shall include summaries of the
vehicles/equipment retrofitted, the types of retrofit devices used, any problems
encountered with installation or operation of the devices, estimate of emissions reduced,
and results of field audits or testing done to ensure compliance with these diesel emission
reduction requirements. The reporting shall be done using forms on

“www . stopthesoot.ores.

The permittee shall abide by the Federal General Conformity regulation at 40 CFR Part
93 Determining Conformity of Federal Actions To State Tribal or Federal
Implementation Plans.

Any on-shore excavated material or dredged spoils shall be disposed of in a lawful
manner outside of any flood hazard area riparian zone, open water, freshwater wetland
and adjacent transition area, and in such a way as to not interfere with the positive

drainage of the receiving area. Any off-shore excavated materials can remain in the
vicinity of the excavation area.

The permittes shall immediately inform the Department of any unanticipated adverse
effects on the environment not described in the application or in the conditions of this
permit.

Consistency with the Areawide Water Quality Management Plan

The Division of Land Use Regulation has not reviewed this application for
consistency with the Areawide Water Quality Management Plan and the issuance of this
permit shall not be construed as an approval of any wastewater management plan for this
project or site. There shall be no construction of any sewage generating structures unless
and until the proposed development has been found to be consistent with the appropriate
arecawide water quality management plan.
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