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Final Environmental Assessment

1. Introduction

The Bureau of Ocean Energy Management (BOEM) is preparing an Environmental Assessment
(EA) to describe and evaluate the potential environmental impacts related to reasonably
foreseeable geophysical and geological (G&G) survey activities to support identification and
mapping of sand resources in the North, Mid-, and South Atlantic-Straits of Florida Outer
Continental Shelf (OCS) Planning Areas (see Figure 1-1). This EA provides an analysis to
determine whether significant impacts on Atlantic resources could occur as a result of the
proposed G&G activities and specifies mitigation and monitoring measures that would be
implemented to avoid, reduce, or minimize impacts.

BOEM has prepared this EA in compliance with the National Environmental Policy Act (NEPA)
of 1969 (42 United States Code [U.S.C.] 4321 et seq.); the Council on Environmental Quality
Regulations for Implementing the Procedural Provisions of NEPA (Title 40 Code of Federal
Regulations (CFR) 1500-1508); and the U.S. Department of the Interior regulations
implementing NEPA (43 CFR 46). The NEPA process is designed to ensure environmental
impacts of proposed major Federal actions are considered in the decision-making process.
Federal agencies are encouraged to integrate the NEPA process with other planning at the
earliest stage to ensure planning and decisions reflect environmental values, avoid delays, and
address potential conflicts or challenges.

{{ Straits of
Florida

Figure 1-1. Outer Continental Shelf Planning Areas
1.1. Background

BOEM is responsible for managing energy and mineral resources on the OCS. BOEM’s mission
seeks to balance economic development, energy security, and environmental protection.
BOEM’s Marine Minerals Program (MMP) is responsible for managing non-energy minerals
(primarily sand and gravel) for use in coastal resiliency and storm damage reduction projects,
including beach nourishment and coastal restoration. BOEM must carefully manage sand and
gravel resources while enhancing resiliency to the coastline by replenishing eroded beaches,
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conserving sensitive wildlife areas, and restoring barrier islands and wetlands that provide
natural protection from storms, including protection for inland areas. Without adequate sand
resources, this restorative and adaptive approach cannot be accomplished.

Coastal restoration benefits important habitats and ecosystems, shore protection, community
rebuilding efforts (residential and commercial), and the state and Federal economies through
tourism and tax revenues. Identifying sand resources is the first step in providing these mineral
resources to other agencies that require them for rebuilding projects, which can promote the
long-term sustainability of communities and ecosystems. Coastal restoration projects have
historically increased the resiliency and capacity of coastal habitat and infrastructure to
withstand future storms and reduce the amount of damage caused by storms such as Hurricane
Sandy. By identifying OCS sand resources, BOEM is in the unique position to provide
resources to multiple Federal and state agencies and localities to help in emergency responses
and in rebuilding parkland, wildlife refuges and habitat, and other areas requiring additional
material to stabilize and restore land.

To determine which OCS areas contain compatible sand resources (e.g., sediment grain size,
shape, sorting, color, mineralogy, sediment deposit volume and geometry, and proximity to
project sites), the MMP is proposing to conduct reconnaissance-level and site-specific studies to
map OCS sand resources and to delineate potential sand resources for future projects. These
resources could be used to add resiliency to the coastline to protect infrastructure and ecosystems
from coastal storms and to create coastal habitat. This project is in response to the critical
coastal and dune erosion that occurred due to effects from Hurricane Sandy.

On January 29, 2013, the Disaster Relief Appropriations Act of 2013 was enacted and provided
$50.7 billion for disaster assistance, which largely focused on recovery from Hurricane Sandy
and resiliency for future storms. BOEM received millions in funding to conduct the proposed
research to identify and delineate additional OCS sand resources. A stipulation to receiving
these funds was that 40 percent of the funding would be spent on recovery/resiliency efforts
offshore New Jersey and New York, and funding must be spent within 24 months of obligation.

BOEM proposes to procure a contractor to help frame the full scope of necessary work, a scope
that is dependent on information needs, potential benefits that may result from addressing those
needs, and other relevant factors, such as cost. Once there is a BOEM-approved scope of work
and detailed tactical plan and design for G&G surveys, the contractor would undertake the work.
Until a contractor is selected and a plan for implementation approved, the specific locations and
survey design parameters are not known. NEPA and other environmental requirements,
however, require the funding agency to consider the environmental effects of its proposed effort
prior to making any commitment of funds. Within this framework, BOEM has adopted a
conservative approach, including systematic environmental mitigation, to address a range of
different project designs, implementation schedules, and equipment use.

1.2.  Purpose of and Need for the Proposed Action

The purpose of the proposed action is to facilitate future access to OCS sand resources that may
be needed in beach nourishment, coastal restoration, and resiliency projects. By collecting and
analyzing these G&G data in advance, BOEM can help proactively identify sand resources for
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enhancing coastal resiliency, better manage resources within its jurisdiction, and develop a more
comprehensive understanding of available resources. Following additional environmental
review, those sand resources could be made available to local, state, and Federal agencies to
recover from severe storms like Hurricane Sandy, provide storm damage reduction, enhance
coastal habitat, and stem chronic erosion.

The proposed action is needed to identify additional OCS sand resources for beach nourishment
and coastal restoration projects because sand resources in state waters are either diminishing or
are of poor quality, or otherwise unavailable. Dredging sand closer to shore can also lead to
more severe environmental effects. Using nearshore sand often occurs within the active coastal
system, compromising long-term effectiveness of projects and failing to address the need to
supplement a deficit in the coastal sand budget. Using OCS sand resources introduces new sand
from outside of the active coastal system to decrease the coastal sand deficit, improving project
sustainability and geomorphic function (Hilton and Hesp 1996).

1.3. Regulatory Framework

The Outer Continental Shelf Lands Act (OCSLA), as amended, provides the authority to manage
the use of minerals on the OCS (subsoil and seabed of all submerged lands seaward of state-
owned waters to the limits of the OCS) and applies out to 200 nautical miles (nmi) and only
offshore of the 50 states. Section 11 of the OCSLA, as amended, mandates the Secretary of the
Interior (Secretary), through BOEM, to manage the exploration of marine minerals (e.g., sand,
gravel, and shell resources). The OCSLA defines the term “exploration” as the process of
searching for minerals, including geophysical surveys and geological sampling. Section 8(k) of
the OCSLA allows BOEM to negotiate, on a noncompetitive basis, the rights to OCS sand,
gravel, or shell resources for shore protection, beach or wetlands restoration projects, or for use
in construction projects funded in whole or in part by, or authorized by, the Federal Government.

The OCSLA directs BOEM to ensure all Federal actions are undertaken in a technically safe and
environmentally sound manner. Other environmental laws, including the Endangered Species
Act (ESA), Marine Mammals Protection Act (MMPA), Magnuson-Stevens Fishery Conservation
and Management Act, Coastal Zone Management Act (CZMA), and the National Historic
Preservation Act (NHPA) have been considered in this EA and consultations with appropriate
agencies have been undertaken.

1.4.  Objectives and Scope of this Environmental Assessment

The objectives of this EA are to complete the following:

e Characterize proposed G&G activities that support sand resource identification on the
Atlantic OCS in conjunction with Hurricane Sandy recovery and resiliency efforts;

e Describe alternatives to the proposed action;

e Identify and analyze direct, indirect, and cumulative impacts that could result from
implementing the proposed action and alternatives; and,

e [Evaluate mitigation measures that are practical and feasible to ensure impacts on the
human and natural environments are avoided or minimized to the extent possible.

1-3



Final Environmental Assessment

1.5. Study Area

The potential Study Area is in the North Atlantic Planning Area, Mid-Atlantic Planning Area,
and the South Atlantic-Straits of Florida Planning Areas of the OCS (see Figures 1-1 and 1-2).
The potential Study Area extends from approximately 3 to 8 nmi (4.8 to 12.9 kilometers (km))
from the shore and to depths of about 90 feet (27.5 meters (m)). Actual G&G activities will not
occur across the entire Study Area, but will be concentrated in very limited subareas, comprising
a small fraction of the overall contiguous inner shelf area. BOEM anticipates that G&G
activities would occur in a small fraction of that overall footprint, approximately 50,000 to
450,000 acres (200-1,800 square kilometers) or less than 5 percent of the overall Study Area
identified. The Study Area includes adjacent transit corridors used for mobilization and
demobilization and access to support bases.

Forty percent of funding received will be spent for G&G activities to support recovery efforts in
New Jersey and New York. Therefore, it is anticipated that almost half of the G&G activities
within the Study Area would be concentrated offshore New Jersey and New York. Areas within
Nantucket Sound and Cape Cod Bay are specifically excluded; marine protected areas, such as
Stellwagen Bank National Marine Sanctuary and Biscayne Bay National Marine Sanctuary, are
outside the footprint of the Study Area or are otherwise excluded.

Prior to G&G activities commencing, BOEM plans to coordinate with Atlantic coastal states,
Federal stakeholders, and relevant regional planning bodies to determine areas of greatest need,
defined in terms of potential need to use OCS sand resources and the need for data to identify
additional borrow areas. A more detailed survey and sampling plan would be developed prior to
undertaking any G&G activities; this plan would define the geographic scope and relative timing
of the proposed activities.

Similar resource area identification and delineation activities could occur in state waters, but are
not part of this proposed action and are not analyzed in this EA. G&G activities associated with
connected actions, such as borrow area final design and pre-dredge clearance surveys,
monitoring of nearshore environmental resources, or assessment of beach fill performance, are
not included in the proposed action or alternatives. Construction-related activities, including
beach nourishment and wetlands reconstruction, are not considered connected actions and are
not included in this analysis. Any such proposals will be considered individually and will be
subject to a separate environmental review process.
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Figure 1-2. Map Showing Study Area in which G&G Activities could occur

Note: G&G survey activities would be concentrated in a limited subarea comprising less than 5% of the overall Study Area.
North Atlantic Right Whale Critical Habitat and Seasonal Management Areas are also shown. The Study Area also includes
transit corridors for mobilization and demobilization operations and access to support bases.
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2. Description of the Proposed Action and Alternatives

A comprehensive research program of sand resource and borrow area identification is proposed
to properly identify OCS sand resources and to enable both long-term and emergency planning
goals. The study would use state-of-the-art technology and methods to collect and analyze G&G
data, but would also incorporate a rigorous mitigation strategy to minimize environmental
effects. BOEM plans to distribute the data widely among coastal stakeholders. The field work
would include two components: (1) reconnaissance-scale G&G surveys to identify and delineate
OCS sand resources, and (2) geographically focused G&G surveys to further delineate borrow
areas and to investigate the presence of objects of archaeological significance, munitions of
explosive concern, and hard bottom or other sensitive benthic habitat in the vicinity of potential
borrow areas.

The proposed action and action alternative are alike in scope and vary only the sequence of data
collection and in mitigation measures affecting the duration/time of operations and technology to
be used. The mitigation measures that would be incorporated into the proposed action are
described in Section 2.2.7.

2.1. Range of Alternatives

The alternatives must meet the purpose and need as outlined in Section 1.2. The following
alternatives are evaluated in this EA:

A — The Proposed Action;
B — Additional Operational Restrictions and Time-Area Closures; and,
C — No Action Alternative.

The alternatives represent different ways of addressing the purpose and need. Analysis of the no
action alternative is a NEPA requirement. Descriptions of the alternatives are presented in the
following paragraphs.

2.2.  Alternative A: The Proposed Action
2.2.1. Overview

A comprehensive and systematic approach to collect G&G data to inventory, identify, and
delineate Atlantic OCS sand resources is proposed. Varying levels of research have been
conducted on the Atlantic OCS regarding sand resources and identification and delineation of
potential borrow areas (see the Marine Minerals Resource Evaluation website at:
http://www.boem.gov/Non-Energy-Minerals/Marine-Mineral-Resource-Evaluation.aspx). In
some areas, reconnaissance studies are still needed as a first step to identify areas potentially
containing sand resources. In other areas, reconnaissance-level surveys have already occurred
and additional site-specific investigations are needed to map the lateral and vertical extent of
new borrow areas and to determine the presence of any limitations to the use of these resources.
The proposed action consists of both reconnaissance and site-specific studies, depending on the
study location and level of previous investigation.
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To complete reconnaissance or site-specific surveys, two general types of G&G surveys would
be employed: geophysical surveys for mapping the geologic framework and seafloor condition
and geological surveys to collect sediment sampling and shallow cores (approximately 20 feet
(6 m) maximum length). The geophysical surveys are conducted to obtain information about
sedimentary architecture, shallow hazards (such as presence of MECs or buried cables),
archaeological resources, and sensitive benthic habitats. Typical equipment used in these
surveys includes sub-bottom profilers (chirp or boomer), swath bathymetric sonar, side-scan
sonar, and magnetometers. Geological surveys involve seafloor-disturbing activities such as
sample collection through the use of grab samples or a platform-mounted vibracore, which are
conducted to ground-truth the geophysical data and to evaluate the quality of mineral resources
for their intended use as sand resources. These survey techniques are described in detail in the
following paragraphs. The G&G techniques that would be used under the proposed action or
alternatives are shown in Table 2-1.
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Table 2-1. Summary of Geophysical and Geological Techniques

Surve . . . Surve Platform/Equipment
y Depiction of Acquired Data y qup Study Type
Purpose Technology Used
Identify near- Sub-bottom Vessel, chirp profiler or
bottom profiling: boomer, and hydrophone Reconnaissance,
sedimentary Chirp or array (only with boomer Site-Specific
architecture Boomer source)
Map seafloor
bathymetry,
image the Bathymetry:
seafloor, Multibeam or Vessel, multibeam or Reconnaissance,
archaeological Interferometric | interferometric transducer | Site-Specific
resources and swath
benthic habitat
potential
Image the Side-scan sonar
seafloor, .
archaeological or acoustic
backscatter Vessel, side-scan sonar Site-Specific,
resources, . .
. . from tow fish, multibeam or possibly
benthic habitat . . . .
. multibeam or interferometric transducer | Reconnaissance
potential, and . .
. interferometric
relic
swath
landscapes
, (
Archaeological { i
resources and
hazarQS L Magnetometer Vessel, magnetometer tow Site-Specific
potential, % %,‘ o = fish
including ¥ w..:"‘!"‘
MECs '
Verify _— -
geophyswal. Vessel, vibracore rig, core
data, determine . .
. Sediment barrel (20 feet penetration
sediment . - . .
attributes and samples: maximum), limited | Reconnaissance,
Vibracoring or | anchoring if not using | Site-Specific

beach
compatibility,
delineate
borrow areas

Sandy Mud Medium Sand

1m bsf 1 m bsf

grab samples

dynamic positioning  or
live-boating
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2.2.2. Reconnaissance and Site-Specific Investigations

Reconnaissance studies would be performed over comparatively large areas (i.e., regional in
scope) to identify sand bodies and characterize the shallow geological framework and surficial
geology of potential sand resources. These surveys would help to ascertain if sand resources are
of a certain quality (sediment type) and quantity to warrant further exploration. More spatially
refined, site-specific studies would be performed to delineate a particular borrow area. In total, it
is projected that approximately 4,000 to 8,000 line-miles (6,400—12,800 line-km) of geophysical
surveys and up to 500 sediment samples would be collected. Anticipated line-miles for
geophysical surveys and the number of sediment samples for each planning area are shown in
Table 2-2. It is anticipated that approximately 70—85 percent of the survey work conducted
under the proposed action would be reconnaissance in nature and 15-30 percent would be site-
specific. The geophysical and geological equipment and techniques are described in detail in the
following paragraphs. Geophysical surveys and geological sampling, whether reconnaissance or
site-specific in nature, could be conducted simultaneously, or in sequence, depending upon the
information needs, field conditions, and various project management issues or cost factors. The
principal goals are to decrease the overall number of separate vessel mobilizations and to reduce
redundant data collection. The survey design and selection of technologies, deployment modes,
and timing should balance data quality needs, potential environmental impacts, and cost factors.
To the extent possible, BOEM proposes to use the least number of lowest-energy (and highest-
frequency) acoustic sources to obtain the necessary geophysical data, thereby reducing potential
impacts and minimizing acquisition costs. This could include using existing available data,
including multibeam and side-scan sonar data available from the National Ocean Service, Office
of Coast Survey. Conducting geophysical surveys using different sources at the same time
requires careful management and planning because systems working within the same frequency
band can interfere with each other (e.g., simultaneous use of multibeam or interferometric swath
bathymetry and side-scan sonar with overlapping frequencies). If advantageous, BOEM could
also conduct reconnaissance-level surveys first to identify principal resource areas before
undertaking site-specific surveys. That approach would enable BOEM to further narrow the
geographic scope of site-specific geophysical and supporting geological surveys and, in those
limited areas, avoid hazards, archaeological resources, or hard-bottom habitat determined to be
present.

Table 2-2. Approximate Survey Parameters by Planning Area

Geophysical
Study Area Surveys (Line- Geologic Samples
Miles)
North Atlantic Planning 2,000 to 3,000 150 to 200
Area

Mid-Atlantic Planning Area 1,000 to 2,500 100 to 150

South Atlantic-Straits of
Florida Planning Areas 1,000 t0 2,500 100 to 150
Total 4,000 to 8,000 350 to 500
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The 4,000 to 8,000 line-miles (6,400-12,800 line-km) of geophysical surveys have been spatially
allocated (see Table 2-2). The overall number of days estimated to collect all geophysical data is
based on a daily average of approximately 35 line-miles (55 km). This assumes that site-specific
survey data are not collected simultaneously with reconnaissance-level data. Using this
assumption, combined with a conservative estimate of 40 percent lapse time and down time for
mobilization, vessel transit, equipment repairs/inspections/calibration, and weather delays,
geophysical surveys could be completed within approximately 85 to 130 days in the North
Atlantic, and 40 to 100 days each in the Mid-Atlantic and the South Atlantic-Straits of Florida
Planning Areas, for a total of 165 to 330 days in the Study Area. This assumption is based on
one vessel completing the geophysical surveys; more than one vessel could be used.

Survey vessels would follow planned tracklines so that the desired coverage of the seafloor is
achieved. The length and orientation of the lines are determined by the feature to be mapped. In
general, lines are oriented longitudinally and transverse to the feature, and would extend beyond
the feature itself to define the footprint and further understand the surrounding geology.
Although a grid pattern would be used, line spacing could be expanded in some areas and
reduced in other areas that require greater detail. The grid pattern for each survey should cover
the maximum area of potential effect for all anticipated physical disturbances. General survey
requirements are as follows:

e Line spacing for any geophysical data for seafloor hazards assessments (sub-bottom
profilers and side-scan sonar) will not exceed 492 feet (150 m) throughout the area.

e Line spacing for all chirp seismic and magnetometer data for archaeological resources
assessments will not exceed 98 feet (30 m) throughout the area.

e Line spacing for multibeam, or interferometric swath bathymetry or side-scan sonar
would be suitable for the water depths encountered and provide full coverage of the
seabed plus suitable overlap and resolution of small discrete targets of 1.5 to 3 feet (0.5 to
1.0 m) in diameter at the relevant slant range.

e For site-specific surveys, the geophysical data requiring the narrowest line spacing will
determine the survey coverage and line spacing.

e All track lines should run generally parallel to each other.

e All data would be collected to the highest standard 98 feet (30 m) for site-specific
surveys. This standard may be adjusted by BOEM in consultation with state stakeholders
if different line spacing is determined to be necessary.

2.2.3. Geophysical Survey Equipment and Techniques

Geophysical surveys would be undertaken to identify OCS sand resources. Geophysical surveys
use a high-resolution, low-energy electromechanical sound source and receiver system towed
behind a vessel. Electromechanical sound sources, like the ones proposed for use under the
proposed action and the alternative action, create an oscillatory overpressure through vibration of
a surface, using either electromagnets or the piezoelectric effect of transducer materials.
Transducers produce an acoustic wave of a specific peak frequency, often in a highly directive
beam. Frequency (i.e., number of cycles per second, with hertz (Hz) as the unit of measurement)
and amplitude (loudness, measured in decibels, or dB) are typically used to describe sound. The
frequency is often proportional to the resolution of acquired data. The source level is the
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equivalent of the sound power and is measured as an acoustic pressure at a reference distance of
1 m from the source. Sound source levels are typically based on manufacturer’s specifications
or, where available, field measurements. Use of manufacturer’s specifications often represents a
conservative estimation, as equipment power settings and sound output is often adjusted given
data needs and/or site-specific conditions.

The level of a sound in water can be expressed in several different ways, but always in terms of
dB relative to 1 microPascal (1 pPa). Each 10 dB increase represents a ten-fold increase in
sound pressure. Peak pressure level is the maximum sound pressure level (highest level of
sound) in a signal measured in dB re 1 pPa. Root mean square (rms) sound pressure level (SPL)
is often used to characterize source levels at a reference distance or received levels at some
distance from the source. The rms SPL (dB re 1 pPa) is the rms pressure level in an operational
frequency band over the time window of the pulse, or pulse length. The rms SPL can be thought
of as a measure of the average pressure, or as the “effective” pressure over the duration of an
acoustic event. Therefore, pulses that are more spread out in time have a lower rms SPL for the
same total acoustic energy as a non-pulsed source. The time window is often defined as the
“90% energy pulse duration,” or the interval over which the pulse energy rises from 5% to 95%
of the total energy. The SPL over this interval is commonly called the 90% rms SPL. Sound
Exposure Level is the integration over time of the square of the acoustic pressure in the signal
and is thus an indication of the total acoustic energy received. SEL can be used to characterize
the source level or the received level.

Section 2.2.4 and Table 2-3 provide a more detailed characterization of these proposed sources
and their sound propagation characteristics. No air guns or sparkers are proposed for use; source
level, frequency, and operational restrictions are included in the proposed action.

Sub-bottom profiling would be accomplished through use of a chirp and/or boomer system
(Figure 2-1). The primary goal of sub-bottom profiler data collection is to provide an accurate
depiction of the geologic framework and near-surface sand thickness (isopach) that can be
further evaluated for possible recovery and placement as beach restoration material. The chirp
system is generally towed at depth off the seafloor, whereas the boomer is towed at or near the
surface. These systems are described below:

e Chirp sub-bottom. Chirp sonar uses a transducer to emit a frequency-modulated sound
pulse towards the seafloor and to receive the return of the pulse once it is reflected from
the seafloor or from the contacts between sedimentary layers near the seafloor (acoustic
impedance). Chirp systems are generally single-channel systems that operate around a
central frequency that is swept electronically across a range of frequencies to provide
improved resolution. The most probable system consists of towfish with internal
transducer that imparts an acoustic signal with frequencies potentially ranging from 500
hertz (Hz) up to 24 kilohertz (kHz) approximately every 0.5 to 1 seconds. For optimal
data quality, the chirp system is typically towed at water depths where the towfish
remains within approximately 10 feet (30 m) above the seafloor. Additionally, the
system would be operated at noise levels limited to 220 dB re 1 uPa or less (rms SPL).
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Table 2-3. Characteristics of Electromechanical Sources Proposed for use during Geophysical Surveys

Distance to Received Level from Representative Sources

Peak [Source Level (SL), Operational Frequency]
Source Representative q JASCO- JASCO-
Level Beam Pattern L9 GG Modeled Modeled cfshio0 RS0
Source Frequency Range 2 Pulse Length R " Observed Observed
(re 1 pPa (Horizontal and . Maximum Maximum . q
. (ms) . . Distance to Distance to
@ 1 m) Vertical) Distance to Distance to
rms SPL 160 rms SPL 160
rms SPL rms SPL dB? dB*
160dB’ 160dB’
Boomer (surface | 300 Hz—< 10 kHz <220 dB Horizontal: <1 1-2.1km <50 m 12 m -
idirectional
tow) ommidirectiona 212dBre | [206 dB re 1
. [SL unknown,
Vertical: pPaat 1 m, pPaat 1 m, 0.2- 300 Hz — 14
downward focused 0.2-16 kHz] 16 kHz] KHz]
Chirp sub- 500 Hz — 24 kHz <220dB Horizontal: 10-50 0.35—1km <40 m 10 m 30m-—80m
bott fil idirectional
otiom protriet ommidirectiona [222dBre 1 [210dB re 1 [210dBre1 | [210dBrel
(tow above Vertical: pPaat 1 m, 3.5, pwPa at 1 m, pPa at 1 m, pPa at 1 m,
seafloor) Downward 12,200 kHz] 2-16 kHz] 2-16 kHz] 0.5-12 kHz]
focused
Side-scan sonar > 180-900 kHz <240 dB Along-track: <0.5 500 - 650 m <700 m - -
(near-surface . Very narrow [226 dBre 1 [234 dBre 1
requency above .
tow) hearing range of Across-track: wide puPaat 1 m, pPaat 1 m,
100/400 kHz] 132/500kHz]
cetaceans,
manatees, seals, sea
turtles, and most
fish.
Multibeam > 180 - 500 kHz <230 dB Determined by <0.5 150 m <300 m 1 m -
. number of beams,
(hull or davit Frequency above beam spacing, [1732.5 dBre 1 [221 dB re 1 [SL unknown,
mounted) hearing range of frequency, etc pPa®:sat I m pPaat 1 m, 200/400 kHz]
g rang ¥, E1- (SEL), 240 200/400kHz]
cetaceans,
Along-track: kHz]
manatees, seals, sea
very narrow

turtles, and most
fish.

Across-track:
wide
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Distance to Received Level from Representative Sources
Peak [Source Level (SL), Operational Frequency]
Source Representative Representative JASCO- JASCO- JASCO- JASCO-
Level Beam Pattern Modeled Modeled
Source Frequency Range 5 Pulse Length . . Observed Observed
(re 1 pPa (Horizontal and 3 Maximum Maximum . 3
. (ms) . 3 Distance to Distance to
@ 1 m) Vertical) Distance to Distance to
rms SPL 160 rms SPL 160
rms SPL rms SPL dB® dB*
160dB’ 160dB’
Interferometric > 180 — 600 kHz <220dB Depends on <0.5 - - - <10-20m
Swath fi
wa Frequency above fequency [SL unknown,
(davit mounted) | hearing range of Along-track: 234 kHz ]
cetaceans, very narrow
manatees, seals, sea )
turtles, and most Af:ross-track.
fish. wide
Single Beam > 180 — 540 kHz <230 dB Horizontal: 0.1 - <30 m 2m -
idirectional
(hull mounted) Frequency above ommcirectiona [230 dB re 1 [Source level
hearing range of Vertical: pPa at 1 m, 200 unknown,
cetaceans, downward kHz] 70 /200 kHz]
manatees, seals, sea
turtles, and most
fish.
Key:
' Source: Zykov and Carr 2012
% Source: Zykov 2013
3 Source: Martin et al., 2012a
% Source: Zykov and MacDonnell 2013

Notes: For the geophysical sources considered, Level B harassment may occur when a received level is 160 dB or greater and within the hearing range of an animal under the
current MMPA regulatory framework for these types of sources. Under the MMPA, Level B harassment is defined as any act of pursuit, torment, or annoyance which has the
potential to disturb a marine mammal or marine mammal stock in the wild by causing disruption of behavioral patterns, including, but not limited to, migration, breathing, nursing,
breeding, feeding, or sheltering, but which does not have the potential to injure a marine mammal or marine mammal stock in the wild.

* Pulse length is an important factor to consider in context of an animal’s hearing integration time to hear and process an impulsive or non-pulse sound. Received level radii do not
factor in integration hearing time.
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Boomer. A boomer is a low-energy towed device typically consisting of a multi-channel
acoustic source that uses a magneto-restrictive plate diaphragm to impart an acoustic
pressure signal into the water column. The signal output is generally set to less than 100
to 350 joules and ranges between 300 to 10,000 Hz. Boomers are fixed-frequency
sources. The boomer imparts an acoustic signal approximately every 0.5 to 1 seconds. A
secondary cable of passive hydrophones is used as a signal receiver. Typical tow length
for the boomer is approximately 75 to 100 feet (23 to 30 m) behind or alongside the
vessel, and the hydrophones are towed at about 100 to 125 feet (30 to 38 m) from the
vessel. Both are towed at the water’s surface; the boomer plate is installed on a small
catamaran or sled structure. Additionally, the system would be operated at noise levels
limited to 220 dB re 1 pPa or less (rms SPL).

Figure 2-1. Deployment of Chirp towfish from Port Davit (left).
Deployment of Boomer Sled from Stern A-frame (right).

Other geophysical data could be collected using a combination of equipment and techniques.
Multibeam or interferometric swath bathymetry is used to gather information about water
depths/seafloor topography/seafloor condition. Not only do such systems provide information
on the seabed, but the reflected acoustical signal (backscatter) can also be used to characterize
the seabed with regard to archaeological resources, benthic habitat, and sediment composition
(Dartnell and Gardner, 2004) (Table 2-1).

Multibeam Bathymetry: Multibeam bathymetry transmits and receives acoustic pulses
by sending a sound pulse through the water column until it reaches the seafloor, at which
point the pulse reflects off the seafloor and returns to the receiver. The time elapsed
between the pulse being emitted and received is converted to a distance by multiplying
this number by the speed of sound in water. The source level (rms SPL) for multibeam
bathymetry ranges from about 210 to 230 dB re 1 pPa @1 m. Frequency range would be
limited to above 180 kHz to avoid/reduce noise impacts on marine mammals. The
system records with a sweep appropriate to the range of water depths in the survey area.
A bathymetry system is useful in areas characterized by complex topography or fragile
habitats.

In addition to identifying sediment features, acoustic backscatter data can be collected using
multibeam bathymetry and analyzed to provide valuable information on archaeological resources
and sediments. Surface shape and roughness influence backscatter strength from coarser
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sediments and from other hard surfaces like reefs and shipwrecks (Gustav 2008). When this type
of technique is validated by geologic samples or underwater photography, accuracy is
approximately 70 to 80 percent (Gustav 2008). No additional equipment would be needed to
implement this approach; however, different software/analytical techniques would be employed.

e Interferometric Swath Bathymetry: In contrast with multibeam bathymetry,
interferometric swath bathymetry uses two outward-facing transducers, as opposed to an
array, to transmit and receive acoustic pulses. The elevation angle of a target on the
seafloor is measured from the phase difference between the signals received on the two
separate receivers. Frequency range would be limited to above 180 kHz to avoid/reduce
noise impacts on marine mammals. Source level (rms SPL) ranges from approximately
200 to 220 dB re 1 pPa. Acoustic backscatter can be used as a substitute for side-scan
sonar data, provided that data quality standards are met. Depending on water depth,
fewer tracklines could be surveyed using an interferometric swath system, in comparison
to multibeam, to achieve the same coverage.

e Side-Scan Sonar: Side-scan sonar generates an image of seabed morphology, submerged
objects, and other features by emitting a high-frequency acoustic pulse, which typically
ranges from 100 to 900 kHz and attenuates rapidly in the water column. However, to
limit sound exposure, any use of side-scan sonar would be limited to operating at
frequencies greater than 180 kHz. Source level ranges from approximately 200 to
240 dB re 1 pPa (rms SPL). Because of the highly directional nature and large vertical
beam width of the source, the source level tends to be greatest when compared to other
geophysical sources. As such, sound source verification studies have shown noise
produced from side-scan sonars tends to propagate farther distances at comparatively
higher received levels.

When possible, backscatter data for multibeam and/or interferometric swath surveys would be
used as a substitute to side-scan sonar, provided along-track resolution is less than 1 m at 100 m
slant range. Side-scan sonar and/or swath bathymetry backscatter data would be used to
construct a mosaic image to provide a true plan view with 100 percent coverage of the area of
interest. The resulting image would be automatically corrected for slant range, lay-back, and
vessel speed. As an added data feature, the rate of signal attenuation backscatter can indicate
surficial sediment type or seafloor habitat information.

e Magnetometer: The marine magnetometer is a passive remote sensing device (i.e.,
nothing is emitted) that identifies materials with ferrous or ferric components or other
objects having a distinct magnetic signature. For surveys such as these, variations would
be caused by local deposits of ferromagnetic material that could be attributable to MECs,
objects of archaeological significance, or seafloor hazards such as buried cables
(Table 2-1). The magnetometer sensor should be towed as closely as possible to the
seafloor not to exceed an altitude of greater than 20 feet (6 m) above the seafloor. The
sensor should be towed in a manner that minimizes interference from the vessel hull and
other survey instruments. The magnetometer sensitivity should be 1 gamma or less, and
the background noise level should not exceed a total of 3 gammas peak-to-peak.
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2.2.4. Acoustic Characteristics of Geophysical Sources

There are numerous and complex factors to consider when describing the propagation of sound
emitted from a geophysical source in the marine environment. The perception of sound is
equally complex and depends on several factors, such as the hearing range of the animal, the
intensity of the sound, etc. As sound propagates away from a source, its amplitude, or loudness,
decreases exponentially and is influenced by environmental factors including the sound speed
profile and temperature of the ocean, as well as its interaction with the seafloor. These
interactions ultimately determine the distance that the sound will continue to contribute to
ambient noise in the marine environment.

Given a short-duration pulse of sound, the intensity of sound is not uniform in all directions.
Directionality is important because it, in part, determines exposure and intensity of exposure in a
certain plane or direction. The directional capability generally increases with increasing
operating frequency. The main parameter characterizing directivity is beamwidth. The beam
pattern of a transducer (or multiple transducers in the case of some sources) is the relative
measure of acoustic transmitting or receiving power as a function of spatial angle.

For different transducers, beamwidth varies differently in the horizontal and vertical plane. For
example, the horizontal beamwidth for a chirp sonar approaches 180° (almost omnidirectional),
whereas, depending on operational frequency, the horizontal beam width for a side-scan sonar
can be less an a few degrees. For circular transducers, like boomer, chirp sonar, and single beam
sources, the beam pattern in the horizontal plane (assuming a downward-pointing main beam) is
equal in all directions. The beam pattern of a rectangular transducer, such as side-scan sonar or
multibeam, is variable with the azimuth in the horizontal plane. The pattern is defined largely by
the operating frequency of the device and the size and shape of the transducer. Beam patterns
generally consist of a main lobe, extending along the central axis of the transducer, and multiple
secondary lobes separated by nulls. The true beam pattern of a transducer can be obtained only
by in situ measurement of the emitted energy around the device.

2.2.5. Geological and Geotechnical Equipment and Techniques

Information from geological surveys (i.e., sediment sampling) would be used in tandem with
geophysical data to ground-truth geophysical data and to determine the geometry, volume, and
quality of offshore sand resources\deposits (Table 2-1). Sediment sampling would occur at
selected locations where existing geophysical data indicates promising targets for quality sand.
Some samples would be taken at sites on the flanks of the geomorphic features or sand resource
areas to determine the footprint and other geologic characteristics, and other samples would be
taken in the center of the resource areas to obtain data regarding the thickness and textural
properties of the sand resource. Sediment sampling could be completed using a vibracore or a
grab sampler. In general, grab sampling is conducted when surficial sediment composition
needs to be studied as opposed to sediment thickness and stratigraphy. The two techniques of
sediment sampling are discussed below.

e Vibracoring. A 3- or 4-inch (7.6- 10.1-centimeter (cm)) diameter aluminum core barrel
mounted on a platform or support assembly would be used to penetrate sediments in the
upper 20 feet (6 m) of the seafloor. A sediment sample of 5 to 20 feet (1.5 to 6 m) would
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be acquired to determine sediment characteristics and sand resource thickness. To
penetrate seafloor sediments, the core barrel is vibrated by a pneumatic or electric
vibrahead, which results in local liquefaction of sediment along the core barrel surface,
facilitating penetration into the sediment (Fugro 2003; ISSMGE 2005). Some operations
use a single, non-reusable aluminum core barrel to collect and preserve the core sample,
whereas others have a reusable core barrel that is lined with a plastic or Kevlar sleeve
that collects and preserves the sample. A typical vibracore survey can obtain 15 to 25
cores approximately 20 feet (6 m) deep in an area measuring 1 square mile (640 acres )
or 259 hectare) per day. The vibratory mechanism on the vibracorer would introduce
underwater sound in addition to broadband noise from the vessel. The vibratory
mechanism produces a short-duration broadband noise with peak frequency less than
1 kHz. Source levels are generally expected to be less than 180-190 dB re 1 yPa @ 1 m
depending on the intensity of the vibrations, barrel material, and nature of sediment
penetration (Reiser et al., 2011). Vessels may be dynamically positioned, live boated, or
anchored, under permissible circumstances, during vibracoring. See Figure 2-2.

Figure 2-2. Deployment of a 20-foot Vibracore from Stern A-frame

Grab Samplers. Grab samplers are one of the most common methods of retrieving
sediment samples or biological samples from the seabed. A grab sampler is a device that
collects a sample from the surface of the seabed by bringing two steel clamshells
together. The grab is lowered to the seabed and activated either automatically or by
remote control. The shells swivel together in a cutting action and by so doing remove a
section of seabed. The sample is recovered to the ship for examination. One grab sample
takes approximately 5—15 minutes to obtain. Grab sampling penetrates from a few inches
to a few feet below the seafloor.
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It is projected that up to 500 sediment samples would be collected (see Table 2-2). The overall
number of days estimated to collect all geological data is based on collecting 15 vibracores per
day. Using this assumption, and combined with a conservative estimate of 40 percent downtime
for mobilization, equipment repairs/inspections/calibration, and weather delays, geological
sampling would be completed in approximately 20 days in the North Atlantic, and 15 days each
in the Mid-Atlantic and the South Atlantic-Straits of Florida Planning Areas, for a total of
50 days. Approximately 30 to 50 grab samples could be collected per survey day. Of the up to
500 sediment samples anticipated to be collected, it is anticipated that most of the samples would
be vibracores and only a small portion would be grab samples. Grab samples would primarily be
collected for ground-truthing geophysical data and interpretations. The time that the coring
equipment is on the sea bottom would be less than 15 minutes and is often less than 5 minutes.

Geological sampling disturbs the seafloor; however, due to the small size of the vibracores and
associated platforms, the area of seabed to be disturbed during individual sampling events is
estimated to range from 1 to 9 square feet (0.3 to 2.7 square m). The total area of seafloor
disturbed by bottom sampling and shallow coring activities would be a very small portion of the
total Study Area.

2.2.6. Survey Vessels, Timing, and Design

Surveys would occur either through one mobilization for simultaneous collection of data, or
through separate mobilizations (one to collect geophysical data and one to collect geological or
geotechnical information) from regional ports and shorebases. Either mobilization could
potentially use more than one vessel. Before any geological sampling occurs, the area would be
investigated by appropriate means to ensure sensitive resources are avoided; this could entail
advance or real-time interpretation of geophysical data by qualified personnel or by divers
assisting with vibracoring. Data collection would be continuous during the survey, but could
stop while the vessel is travelling from line to line or temporarily cease due to environmental
considerations.

The survey time of year is largely constrained by seasonal sea state conditions consisting of
wave heights of less than 3 feet (1 m) for geophysical surveys and less than 5 feet (1.5 m) for
geological sampling. Surveys in the North and Mid-Atlantic are typically more productive after
the spring winds of May have subsided and up until mid-September/October, when the
probability for nor’easters and other strong storms increases. For the South Atlantic, opportune
times for surveying are the same as the North and Mid-Atlantic; however, if the same vessel is
used for the surveys, alternative periods when surveying could occur in the South Atlantic
include after peak hurricane season through winter and in late winter to early spring.
Geophysical activities would be conducted during daylight hours, unless nighttime surveying
occurs with implementation of a passive acoustic monitoring system. G&G activities would be
scheduled to avoid areas designated as North Atlantic Right Whale critical habitat or seasonal
management areas (SMAs) (see Sections 2.2.7 and 3.3 for a discussion on marine mammals).

Depending on the type of equipment being deployed, a vessel with an A-frame, boom, or davit
could be required to assist with instrument retrieval. Typically, survey equipment would be
deployed from a single vessel ranging from approximately 28 to 120 feet (9 to 37 m) in length,
depending on the survey activity to be conducted/equipment needs, and would travel at speeds
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between 3 and 5 knots (5.6 to 9.3 kilometers per hour (km/hr)). Vessels would be equipped with
and transmit Automatic Identification System (AIS) (or equivalent) data to the extent
practicable. Vessels would be equipped with an integrated navigational system with layback
ranging instrumentation to track the position and depth of towed survey equipment. Bathymetric
data would be tidally corrected using satellite altimetry, or in limited cases, coastal or
temporarily-installed water level gauges. Depending on the size of the vessel and length of the
geophysical survey, operations would generally be managed by a boat captain, crew (optional),
one to three researchers, and protected species observers (PSOs) (see Section 2.2.7 for a
discussion on observer requirements). Vessels would be generating continuous noise levels from
bow-wave slap, wake bubble collapse, propeller cavitation, and engine noise; these sounds are
less intense and occur in the broadband spectrum between 10 Hz and 100 kHz. This is especially
true during surveying, when vessel speeds are lower and consequentially so is vessel-related
noise (Martin et al., 2012a; Zykov and Carr 2012). Vessels would use dynamic positioning or
live-boat during coring; anchoring would be avoided to the maximum extent possible.

Vessels with a vibracoring rig could be larger to support the rig and associated equipment.
Vibracore rig configurations vary greatly, but typically consist of a tri- or quad-pod consisting of
a 20 foot (6 m) -long core barrel with a hydraulic, pneumatic, or electric vibrator at the top of the
unit. Some rigs use floats instead of a structural tripod or quad-pod to keep the core barrel and
vibrator upright so that the only seafloor disturbance occurs locally at the footprint of the 3- to
4- inch diameter core barrel.

In addition to a boat captain, a vibracoring operation team requires about three to six crew
members, including a geotechnical engineer, one to three researchers, and PSOs (see
Section 2.2.7 for a discussion on observer requirements), depending on length of survey day.
During sampling, the vessel must remain in a stationary position, most often using dynamic
positioning, live boating methodology, or in some cases, anchors are used. Because anchor
positioning requires additional time and skill, dynamic positioning or live boating is usually the
preferred method of choice. Liftboats, or other spudded boats, would not be used as a
vibracoring platform.

Depending on the nature of operations, surveys would be conducted by vessels that could
potentially remain offshore for up to 5 to 30 days of their survey duration, but could travel
periodically to an onshore support base for fuel, supplies, equipment repairs, and crew changes.
Smaller vessels may be deployed for daylight or day-long operations. During transit to and from
shore bases, survey vessels are expected to travel at comparatively greater speeds except in areas
where transit speed is restricted.

2.2.7. Mitigation Measures

All G&G activities would comply with relevant environmental laws and regulations. Mitigation
measures applicable to proposed activities would include implementation of:

time-area restrictions for geophysical surveys;

a geophysical survey protocol;

a vibracore sampling protocol,

nighttime surveying and passive acoustic monitoring protocol;

2-14



Final Environmental Assessment

a vessel strike avoidance protocol;

historic and pre-contact site avoidance and reporting requirements;
sensitive benthic habitat and communities avoidance requirements;

marine pollution control plan;

marine debris awareness program; and,

navigational and commercial fisheries conflicts minimization requirements.

Time-Area Restrictions for Geophysical Surveys to Avoid North Atlantic Right Whales

Geophysical surveys will be scheduled and conducted to the maximum extent practicable so that
no active acoustic sources operating below 30 kHz (a conservative estimate of the upper hearing
threshold for North Atlantic Right Whales) will be used in the Northeast critical habitat and
northeast SMAs (Great South Channel, April 1 through July 31; Off Race Point, March 1
through April 30), mid-Atlantic SMAs (November 1 through April 30), and Southeast critical
habitat and southeast SMAs (November 15 through April 15). All operations in these areas
during the specified times will occur during daylight hours.

BOEM will require vessel operators make use of the Early Warning System, Sighting Advisory
System, and Mandatory Ship Reporting System while operating in the North Atlantic Right
Whale critical habitat, SMAs and Dynamic Management Areas (DMAs) at the times of year
those designations are active or year round in the case of the North Atlantic Right Whale critical
habitat.

If, during the course of a geophysical survey, a DMA is established, use of all sound sources
operating below 30 kHz in that DM A must be discontinued within 24 hours of its establishment.
Any geophysical surveys in proximity of DMA boundaries are required to remain at a distance
such that received levels for all sound sources at these boundaries are no more than 160 dB re
1 puPa rms.

Geophysical Survey Protocol

Only electromechanical sources would be used during geophysical surveys. Electromechanical
sources would be limited to boomer and chirp sub-bottom profilers, side-scan sonars, and single
beam, interferometric, or multibeam depth sounders. The minimum number of geophysical
sources possible would be used to obtain the necessary geophysical data.

Besides noise introduced by the survey vessel, only chirp sub-bottom profiler and boomer would
be operated at frequencies below 180 kHz, which is the upper hearing threshold for cetaceans.
Source levels for sub-bottom profilers and boomers would not exceed 220 dB re 1 pPa and
would be operated at lowest power setting, narrowest beamwidth, and highest frequency possible
to fulfill data needs and to effectively reduce exposure and received levels. Consistent with
recent sound source verification studies on these active sources (see Table 2-3), threshold radii to
160 dB re 1 pPa are expected to be less than 328 feet (100 m) because of the beam pattern
characteristics and downward directivity. Moreover, the chirp towfish would be towed as close
to the seafloor as possible to further reduce the zone of ensonification. The use of boomers
would be limited to rare circumstances where penetration from chirp sources is insufficient to
map or delineate near-surface geologic units.

2-15



Final Environmental Assessment

Protocol requirements include:

1.

An acoustic exclusion zone will be monitored during G&G surveys using any boomer or
sub-bottom profiler sound source(s) operating below 180 kHz. The acoustic exclusion
zone will be a 328 foot (100 m) radius zone around the sound source. Accounting for
differences in the source levels, operational frequency, and deployment mode, this
328 foot (100 m) exclusion zone will encompass the 160 dB Level B harassment zone.

For geophysical surveys using sound sources operating at frequencies below 180 kHz,
operations will be monitored by a trained PSO. At least one PSO will be required aboard
G&G survey vessels at all times during daylight hours (dawn to dusk — i.e., from about
30 minutes before sunrise to 30 minutes after sunset) when survey operations are being
conducted, including during conditions (e.g., fog, rain, darkness) that adversely affect the
effectiveness of sea surface observations. If conditions deteriorate during daylight hours
such that the observations are not possible, visual observations will resume as soon as
conditions permit. Ongoing activities may continue, but may not be initiated under such
conditions (i.e., without appropriate pre-activity monitoring).

Visual monitoring of acoustic exclusion zones will be conducted by searching the area
around the vessel using hand-held reticle binoculars and the unaided eye to observe and
document the presence and behavior of marine mammals and sea turtles. PSOs may be
trained third-party observers, crew members trained as observers, or use a combination of
both trained third-party and crew observers. PSOs will be solely dedicated to perform
visual observer duties. PSOs shall operate under the following guidelines:

a. Other than brief alerts to make personnel aware of maritime hazards, no
additional duties shall be assigned to observers during their watch.

b. A watch shall be no longer than six continuous hours. Consequently, at
least two PSOs will be required on board vessels to monitor the acoustic
exclusion zone when daily survey activities exceed six hours.

c. A break of at least two hours shall occur between 6-hour watches, no other
duties shall be assigned during this period.

When operating during reduced visibility, observers will monitor the waters around the
acoustic exclusion zone using shipboard lighting, enhanced vision equipment, night-
vision equipment, and/or passive acoustic monitoring (PAM). During nighttime surveys,
PAM is required in addition to night-vision goggles or other appropriate equipment
subject to the Nighttime Geophysical Surveys and Passive Acoustic Monitoring Protocol.
PAM involves towing an additional hydrophone streamer that detects frequencies
produced by vocalizing marine mammals and can be used to allow some localization of
the bearing (direction) of the animal from the vessel. The PAM system will have real-
time processing and detection capability for marine mammal vocalizations over the
frequency range of 100 Hz to 175 kHz. G&G sound sources operating at frequencies
below 180 kHz may be approved during periods of reduced visibility or at night,
provided the nighttime survey and PAM protocol is followed.

Start-up and shut-down requirements: The acoustic exclusion zone for sound sources
operating below 180 kHz shall be monitored for all marine mammals and sea turtles for
no less than 30 minutes prior to start-up and continue until operations cease. Immediate
shutdown of the sound source would occur if any non-delphinid cetacean is detected
entering or within the acoustic exclusion zone. Immediate shutdown of the sound source
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would occur if any sea turtle is detected entering or within the acoustic exclusion zone
provided the source is operating below 2 kHz. Subsequent restart of the equipment may
only occur following a confirmation that the exclusion zone is clear of all marine
mammals and sea turtles for 30 minutes.

Shutdown of sound sources operating below 180 kHz will not be required for delphinids
approaching the vessel (or vessel’s towed equipment) that indicates a “voluntary
approach” on behalf of the animal. A “voluntary approach” is defined as a clear
approach toward the vessel by the animal(s) with a vector that indicates that it is
approaching the vessel and remains near the vessel or towed equipment. The intent of the
animal(s) would be subject to the determination of the PSO. If the PSO determines that
the animal(s) is actively trying to avoid the vessel or the towed equipment, the acoustic
sources must be immediately shutdown. The PSO must record the details of any non-
shutdowns in the presence of a delphinid, including the distance of the animal(s) from the
vessel at the first sighting, heading, position relative to the vessel, duration of sighting,
and behavior.

BOEM will notify the National Marine Fisheries Service (NMFS) at least 30 days in
advance of the start of the proposed activity to demonstrate how the proposed action is
consistent with the activities and conditions considered herein.

Data on all marine mammal and sea turtle observations must be recorded by the
observer based on standard observer data collection protocols. This information
must include the following:

Vessel name;
Observers’ names, affiliations, and resumes;
Date;
Time and latitude/longitude when daily visual survey began;
Time and latitude/longitude when daily visual survey ended; and
Average environmental conditions during visual surveys including:
i.  Wind speed and direction;
ii. Sea state (glassy, slight, choppy, rough, or Beaufort scale);
iii. Swell (low, medium, high, or swell height in meters); and
iv. Overall visibility (poor, moderate, good).
Species (or identification to lowest possible taxonomic level);
Certainty of identification (sure, most likely, best guess);
Total number of animals;
Number of calves and juveniles (if applicable/distinguishable);
Description (as many distinguishing features as possible of each
individual seen, including length, shape, color and pattern, scars or
vessel when sighting occurred.
1. Whether or not a shutdown was required, marks, shape and size of
dorsal fin, shape of head, and blow characteristics);
m. Direction of animal’s travel relative to the vessel (drawing
preferably);
n. Behavior (as explicit and detailed as possible; note any observed
changes in behavior);
0. Activity of requested/completed.
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9. BOEM will require the contractor to prepare a monthly report that summarizes the
survey activities and an estimate of the number of listed marine mammals, sea turtles,
and any other protected species observed during these survey activities. BOEM will
provide a consolidated annual report to NMFS.

Vibracore Sampling Protocol

Only vibracorers and grab samplers will be used to sample near-surface sediments during
geological surveys. The vibratory mechanism on the vibracorer will be the primary source of
underwater sound during geological sampling operations in addition to broadband noise from the
vessel. The vibrahead will not be operated until the vibracore platform makes contact with the
seabed and core barrel makes contact with the seafloor. The vibrahead will not be operated
when vibracore platform is being retrieved. No noise is associated with use of grab samplers.
Visual monitoring of an acoustic exclusion zone of 328 feet (100 m), consistent with the
geophysical protocol, will be implemented. The same startup and shutdown requirements,
consistent with the geophysical protocol, will be implemented when marine mammals and sea
turtles are observed approaching or within the acoustic exclusion zone.

Nighttime Geophysical Surveys and Passive Acoustic Monitoring Protocol

Geophysical surveys will occur during day-light hours to the maximum extent practicable or
cost-effective. If nighttime operations occur, a PAM system will be used as long as the
following conditions are met: (1) the system is deployable from the same survey platform,
(2) the system is demonstrated to be effective, and (3) its use does not unreasonably interfere
with geophysical equipment deployment and data acquisition. If BOEM, working with its
contractor, determines that PAM cannot effectively be used to monitor the 328-foot (100-m)
exclusion zone, operational frequencies of geophysical equipment will be modulated provided
adequate data quality is achievable. PAM will be used in addition to observers visually
monitoring the exclusion zone with night-vision goggles or other appropriate equipment.
Because PAM does not aid in the detection of non-vocalizing animals, including sea turtles and
sturgeon, the frequency of chirp and boomer sources during nighttime surveys will be modulated
to operate outside the upper limit of hearing range of the species most likely to be present in the
survey area (e.g., loggerhead: less than 1 kHz; leatherback: less than 2 kHz; sturgeon: less than
1 kHz). PAM would not be required to be used as a supplement during daylight operations
because acoustic exclusion and vessel strike zones can be effectively monitored by observers.

The efficacy of PAM as a mitigation measure can be limited by bottom configuration (water
depth) and other environmental factors. In some cases, towing the PAM equipment is not
practicable. Additionally, BOEM will impose a 328-foot (100-m) limit on the streamer length,
which could effectively limit the utility of PAM in context of the sources being used and their
operational frequencies and propagation characteristics. Inclusion of PAM does not reduce the
need for visual observers at the same time, including nighttime surveys. PAM could require
additional personnel (i.e., PAM operators). In some circumstances, this requirement may result
in changes to the size of the survey vessel, potentially increasing risk of vessel strike.

If nighttime geophysical surveys are conducted, the lighting scheme on the survey vessel will be
adjusted, through reduction, shielding, lowering, and appropriate placement of light sources, to
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avoid attracting or otherwise disturbing sea turtles, sea birds, and other marine species.
Adjustments to the lighting on the vessel would not fall below the minimum standard required
by the U.S. Coast Guard (USCG) and Occupational Safety and Health Administration.

Vessel Strike Avoidance Protocol

All G&G surveys, regardless of host vessel size, will be required to comply with the following
requirements:

1.

Vessel operators, crews, and visual observers or PSOs must maintain a vigilant watch for
marine mammals, sea turtles, and smalltooth sawfish, and slow down or stop their vessel
regardless of vessel size to avoid striking protected species. A visual observer aboard all
G&G survey vessels will monitor an area around a transiting survey vessel, the vessel
strike exclusion zone, to ensure it is free of marine mammals, sea turtles, and smalltooth
sawfish. At least one observer will be required aboard all vessels. Visual observers, for
the purpose of vessel strike, may be third-party or not third-party, but require training. In
addition, vessel operators would be required to comply with NMFS marine mammal and
sea turtle viewing guidelines for the Northeast Region or the Southeast Region.

Marine mammals and sea turtles may surface in unpredictable locations or approach
slowly moving vessels. When marine mammals or sea turtles are sighted in the vessel’s
path or in close proximity to a moving vessel regardless of vessel size, vessel operators
must reduce speed and shift the engine to neutral. Engines will not be re-engaged until
the animals are clear of the exclusion area specified below.

. In accordance with NMFS Compliance Guide for the Right Whale Ship Strike Reduction

Rule (50 CFR 224.105 and 78 FR 73726-73736), when safety allows, vessels, regardless
of size, shall transit within the 10-knot (18.5-km/h) speed restriction in DM As, Northeast
critical habitat and SMAs (Great South Channel, April 1 through July 31 Off Race Point,
March 1 through April 30), mid-Atlantic SMAs (November 1 through April 30), and
critical habitat and southeast SMAs (November 15 through April 15). When safety
permits, vessel speeds should also be reduced to 10 knots (18.5 km/h) or less when
mother/calf pairs, pods, or large assemblages of right whales are observed near a
transiting vessel. A single animal at the surface may indicate the presence of submerged
animals in the vicinity of the vessel; therefore, precautionary measures should be
exercised when an animal is observed. Mandatory reductions in speed will also limit
continuous noise levels related to propeller cavitation and hull-wave interaction.

When North Atlantic right whales are sighted at any time during the year, vessels,
regardless of size, must maintain a minimum separation distance of 1,640 feet (500 m).
The following avoidance measures must be taken if a vessel comes within 1,640 feet
(500 m) of a right whale:

a. While underway, the vessel operator shall steer a course away from the right
whale at 10 knots (18.5 km/h) or less until the minimum separation distance
has been established.

b. If a right whale is spotted in the path of a vessel or within 328 feet (100 m) of
a vessel underway, the operator shall reduce speed and shift engines to
neutral. The operator shall only re-engage engines after the right whale has

2-19



Final Environmental Assessment

moved out of the path of the vessel and is more than 328 feet (100 m) away.
If the right whale is still within 1,640 feet (500 m) of the vessel, the vessel
shall select a course away from the whale’s course at a speed of 10 knots
(18.5 km/h) or less. This procedure shall also be followed if a right whale is
spotted while a vessel is stationary. Whenever possible a vessel should
remain parallel to the whale’s course while transiting, avoiding abrupt
changes in direction until it has left the area.

5. Vessels regardless of size must maintain a minimum separation distance of 328 feet
(100 m) year-round if whales other than right whales, seals, or manatees are sighted.
The survey will comply with other relevant manatee construction conditions when
operating within the species’ range. All vessels will follow routes of deep water
whenever possible. Year-round, vessels, regardless of size, shall maintain a distance
of 164 feet (50 m) or greater from delphinid cetaceans. If encountered during transit,
a vessel shall attempt to remain parallel to the animal’s course, avoiding excessive
speed or abrupt changes in course.

6. All vessels, regardless of size, must maintain a distance of 164 feet (50 m) or greater
if sea turtles or smalltooth sawfish are sighted, whenever possible. The survey will
comply with other relevant smalltooth sawfish construction conditions when
operating within the species range. During nighttime geophysical surveys and transit,
nighttime observer requirements will be implemented and vessel speed will not
exceed 5 knots (9.3 km/hr) in areas where sea turtles are most likely to be present.

7. Sightings of any injured or dead protected species must be reported to BOEM and
NMFS or U.S. Fish and Wildlife Service (FWS) within 24 hours, regardless of
whether the injury or death was caused by their vessel.

Historic and Pre-contact Sites Avoidance and Reporting Requirements

The proposed action will generally limit vibracore and grab sampling to near-surface sand
deposits with a maximum seafloor disturbance footprint of less than 21.5 square feet (2 square
meters) for each sample. The sampling duration for a 20-foot (6-m), 3-4-inch (7.6-10.1-cm)
diameter vibracore is typically less than 15 minutes in place. Samples are being collected to
characterize sand resources and are not expressly for archaeological interest or identification.
The sediment targeted is generally limited to near-surface sands rather than other geologic
deposits, such as finer-grained material typical to near-surface or exposed Holocene and
Pleistocene back-barrier deposits (where potentially intact cultural layers may be preserved).
Those other geological units are not the target for sampling and or potential subsequent use.
Any penetration below the surface sand layer will be incidental and limited in nature. Any
geologic or other information of archaeological interest will be documented, and any potential
cultural layers will be noted and photographed. This information will be made available for use
in the design of any future borrow area(s) to ensure future activities that may be proposed
include necessary avoidance or protection measures. The following mitigation measures are
proposed:

1. BOEM will require, to the maximum extent possible, the use of a dynamically positioned
vessel or live boating methodology during vibracore and grab sampling operations to
avoid unnecessary anchoring and seafloor disturbance. No spudding or clump weight
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anchoring will be allowed. Although BOEM plans to minimize anchoring to the extent
possible, there could be instances where anchoring cannot be avoided due to emergency
situations or field conditions. In these instances, a minimum-sized anchor/anchor array
will be used and advance or real-time clearance, through remote sensing, diver
observation, or other means within the footprint of anchoring, will be required.

Before seafloor sampling is conducted, a geological sampling plan will be submitted to
BOEM, and BOEM will share with relevant and interested stakeholders as appropriate.
Upon request, BOEM will make pertinent geological data, including core logs,
photographs, and related textural data, available in an electronic format. Prior to
distribution, BOEM will review this information and determine if any of the data contains
sensitive cultural information.

BOEM will require advance (sequential) or real-time (concurrent) site-specific
information, from sub-bottom, side-scan sonar, or multibeam/swath backscatter of
equivalent resolution, magnetometer data, and/or direct observation, to determine the
presence of potential archaeological resources prior to undertaking any seafloor-
disturbing activities. BOEM or its contractors would use this information to ensure that
physical impacts on archaeological resources would not take place. All sampling must
occur within the effective coverage of geophysical data. In the instances of sequential
geophysical and geological data, the contractor must provide to BOEM a determination
by a Qualified Marine Archaeologist as to whether any potential archaeological resources
are present in the area. In instances where sequential data collection is not possible,
concurrent geophysical surveys and geological sampling may occur, provided a Qualified
Marine Archaeologist participates in the field effort or has concurrent access to review
data quality, interpret data, and provide assurance that the immediate area is clear before
vibracoring, grab sampling, and/or associated anchoring can begin. A “Qualified Marine
Archaeologist” must meet the Secretary of the Interior’s Professional Qualifications
Standards for Archaeology (Federal Register 1983); must have demonstrable,
professional experience in interpretation of marine geophysical data; and familiarity with
the Study Area.

All geological sampling must avoid potential archaeological resources by a minimum of
164 feet (50 m). All associated anchoring, if any, must avoid potential archaeological
resources by 328 feet (100 m). The avoidance distance must be calculated from the
maximum discernible extent of the archaeological resource. During vibracoring,
vibracore penetration rates will also be monitored to help ensure minimum sampling in
geology units not indicative of surface sands.

Contractors will report suspected historic and pre-contact archaeological resources to
BOEM and take necessary precautions to protect said resources. BOEM will also require
reporting and avoidance for any previously undiscovered suspected archaeological
resource and precautions to protect the resource from seafloor-disturbing activities.
Undiscovered archaeological resources could include items such as a shipwreck (e.g., a
sonar image or visual confirmation of an iron, steel, or wooden hull, wooden timbers,
anchors, concentrations of historic objects, piles of ballast rock), or pre-contact artifacts
within the Study Area. If the contractor discovers any archaeological resource while
conducting operations, operations that could continue to affect the discovery must be
immediately halted and the discovery reported to BOEM within 24 hours. In the event
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that the seafloor-disturbing activities impact potential historic properties, the operator and
Qualified Marine Archaeologist who prepared the report must instead provide a statement
documenting the extent of these impacts to BOEM within 24 hours.

Sensitive Benthic Habitat and Communities Avoidance Requirements

BOEM will generally avoid anchoring, geological sampling, and any other seafloor-disturbing
activities in the vicinity of sensitive benthic habitat and associated communities, including hard
bottom, rippled scour depressions, cobbled seafloor, reef tract, and Habitat Areas of Particular
Concern (HAPCs) not only because of their conservation value but also because these areas are
not likely to be host to sand rich deposits. Any seafloor-disturbing activities in these areas will
avoid these habitats and general seafloor impacts by either 1) using a dynamically positioned
vessel or live boating methodology to support geological sampling and/or, 2) require site-
specific geophysical data in advance of sampling to map and otherwise avoid benthic resources.
All sensitive benthic habitat must be avoided by at least 164 feet (50 m) during vibracoring or
other seafloor-sampling activities, whereas anchoring must avoid sensitive benthic habitat by
328 feet (100 m).

1. As previously described, BOEM will require, to the maximum extent possible, the use of
a dynamically positioned vessel or live boating methodology during vibracore and grab
sampling operations to avoid unnecessary seafloor disturbance. No spudding or clump
weight anchoring will be allowed. Although BOEM plans to minimize anchoring, there
may be instances where anchoring cannot be avoided due to emergency situations or field
situations/conditions. In these instances, a minimum-sized anchor/anchor array will be
used and advance or real-time clearance, through remote sensing, diver observation, or
other means within the footprint of anchoring, will be required.

2. BOEM would require advance (sequential) or real-time (concurrent) site-specific
information from sub-bottom, side-scan sonar, or multibeam/swath backscatter of
equivalent resolution, and/or direct observation, to determine the presence of potential
sensitive benthic resources prior to undertaking any seafloor-disturbing activities.
BOEM or its contractors would use this information to ensure that physical impacts on
sensitive benthic resources are avoided or minimized.

3. Before seafloor sampling is conducted, a geological sampling plan will be submitted to
BOEM, and BOEM will confirm that the plan is consistent with the required mitigation
measures. Upon request, BOEM will make pertinent geological and or geophysical data
available in an electronic format to interested stakeholders.

Marine Pollution Control Plan

All G&G survey activities will occur under a contractor-developed marine pollution control
plan. The marine pollution control plan must address the marine debris awareness requirement.
The contractor must prepare for and take all necessary precautions to prevent discharges of waste
or hazardous materials that may impair water quality. Sufficient spill response equipment and
supplies shall be available onboard (or readily mobilized with a secondary vessel) to contain and
recover the maximum scenario spill keyed to the proposed operations and disclosed in the
marine pollution control plan. In the event of such an occurrence, notification and response will
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be in accordance with applicable requirements of 40 CFR Part 300. All vessel operations must
be compliant with USCG regulations and the U.S. Environmental Protection Agency’s (USEPA)
Vessel General Permit, as applicable. BOEM, the USCG, and the USEPA, as necessary, will be
notified of a noncompliant discharges and remedial actions taken. Reports of the incident and
resultant actions will be provided to BOEM.

As an additional measure to reduce the likelihood of accidental spills, vessel fueling will only
occur in-port at a docking facility; no at-sea cross-vessel fueling will be permitted.

Marine Debris Awareness Program

All participants in G&G surveys will be educated on marine trash and debris awareness
elimination. The contractor would be required to ensure that its employees and sub-contractors
are made aware of the environmental and socioeconomic impacts associated with marine trash
and debris and their responsibilities for ensuring that trash and debris are not intentionally or
accidentally discharged into the marine environment where it could affect protected species.

Navigation and Commercial Fisheries Operations Conflict Minimization Requirements

Notification of pending activities will be made in the USCG Local Notice to Mariners no less
than 48 hours prior to the commencement of all G&G activities. The call sign of the survey
vessel and preferred communication channel must be identified.

Consistent with applicable USCG regulations, all designated vessels will be equipped with AIS
and broadcast vessel’s identity, type, position, course, speed, and navigational status during
surveying activities. BOEM will require any vessel greater than 65 feet (20 m), regardless of
operational status, to employ an AIS system.

No hydrophone streamer or other source towline may exceed 328 feet (100 m) beyond the
survey vessel to minimize the effective footprint of operations and minimize disturbance to
fisheries vessels, fisheries gear, and/or other shipping or boating traffic.

During surveys, the survey operator must notify all fisheries vessels observed within 6,500 feet
(2 km) of a geophysical survey to avoid potential entanglement in fishing gear. Vessels will
“fly” the appropriate USCG-approved day shapes (mast head signals used to communicate with
other vessels) and display the appropriate lighting, during daylight and any nighttime operations,
to designate the vessel has limited maneuverability.

To minimize interaction with fishing gear that may be present, the survey operator will traverse
or visually scan the general survey area, or use other effective methods, prior to commencing
survey operations to determine the presence of deployed fishing gear. Observed fishing gear
must be avoided by a minimum of 100 feet (30 m). Fishing gear must not be relocated or
otherwise disturbed.

2.3.  Alternative B: Additional Operational Restrictions and Time-Area Closures

Under this alternative, the same suite of G&G activities would occur with the implementation of
the same mitigation suite as Alternative A, but additional mitigation requirements and
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restrictions on G&G operations would be employed. This alternative is designed to meet the
underlying need for G&G data, while incrementally reducing environmental impacts from G&G
surveys.

Operational Restrictions. Under this alternative, G&G survey operations would be subject to an
additional operational restriction: geological surveys would occur only after geophysical
surveys have been conducted and analyzed. The difference between this alternative and
Alternative A is that there is no option for simultaneous deployment and geophysical and
geological data collection. This alternative could require two mobilizations to an area if it is
determined that additional (site-specific) investigation is warranted. Additionally, no anchoring
would be permitted during geological surveys, except in the case of an emergency. This
alternative provides for a more deliberate assessment and consideration of seafloor-disturbing
activities and provides for an incremental improvement in impact avoidance and sensitive
resource protection, but increases the number of trips, as well as logistical planning and vessel,
crew, and other equipment costs.

Additional source frequency restrictions would be applied to minimize potential effects on
loggerhead sea turtles (and incidentally other sea turtles) during the loggerhead nesting season
(May 1 to October 31) offshore of southeastern Florida. These restrictions would limit G&G
surveys to frequencies that are below the upper hearing threshold for loggerhead sea turtles,
which is approximately 1 kHz (Martin et al., 2012b). Nighttime surveys would be avoided
altogether in that area to minimize noise-related harassment and vessel strike risk.

Additional Time-Area Closures. Alternative B would also incorporate additional time-area
closures to specifically avoid particularly important biological areas of other protected and
managed species. The exact closure areas and value of those closures would be determined in
context of the areas ultimately nominated for study. However, BOEM anticipates that the actual
survey areas may include important foraging grounds or may be located in migratory corridors,
depending on the time of year. NMFS, through regional Fishery Management Councils, is tasked
with identifying HAPCs within Essential Fish Habitat (EFH)-designated areas to focus
conservation priorities on specific areas that play a particularly important role in the life cycles
of federally managed fish species. HAPCs identified for spawning and nursery areas (Appendix
A, Table A-12) help safeguard fish breeding and overall fish population and can protect fish
during this vulnerable time of their lifecycle. Once the exact survey areas are determined,
geophysical surveys would be scheduled to avoid HAPCs (e.g., cape-associated shoals) during
critical spawning and nursing windows to the maximum extent practicable. These time-area
closures may contribute to a small reduction in vessel strike risk and minimize the likelihood of
noise-related effects depending on location, time of year, and characteristic behavior.

2.4. Alternative C: No Action Alternative

Under Alternative C, the no action alternative, the proposed action would not occur and a
comprehensive and systematic inventory of sand resources along the Atlantic OCS would not be
conducted. Additional borrow areas for coastal restoration and resiliency would not be
delineated. The no action alternative would not meet the objectives of the Disaster Relief
Appropriations Act, and BOEM would forfeit the funds. Analysis of this alternative is required
under 40 CFR 1502.14(d).
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3. Description of the Affected Environment and Environmental Consequences

This section characterizes the environmental resources in the Study Area and describes the
potential impacts on those resources that could occur from implementing the proposed action
and alternatives.

3.1. Resources Dismissed from Further Detailed Analysis

BOEM reviewed several recent environmental documents that address potential effects from
geophysical surveys and shallow geological sampling to determine which physical, biological,
and sociocultural resources should be considered in detail in this EA. Environmental documents
reviewed included, but were not limited to, the Programmatic EA for G&G activities in the Gulf
of Mexico (MMS 2004), Programmatic EIS for NSF and USGS Marine Seismic Research (NSF
and USGS 2011), Atlantic OCS Proposed G&G Activities Draft Programmatic EIS (BOEM
2012a), NOAA Office of Coast Surveys Hydrographic Surveys Projects Programmatic EA
(NOAA 2013a), and California Low Energy Offshore Geophysical Update, Mitigated Negative
Declaration (CSLC, 2013).

The following physical, biological, and sociocultural resource areas or issues were identified for
possible consideration in this EA: air quality, water quality, primary and secondary production,
benthic habitat and communities, marine mammals, sea turtles, fish and EFH, marine and coastal
birds and bats, historic/pre-contact resources, aesthetics, recreation, and environmental justice.
Other marine uses/cumulative actions, such as marine recreation, recreational/commercial
fisheries, shipping, and military exercises, were also considered for incorporation and analysis.

BOEM considered these physical, biological, and sociocultural resource categories in context of
the range of potential impacting activities expected to occur during G&G surveys. Impacting
factors most relevant to the proposed G&G survey activities include:

1. noise from active sound sources and vessel operations;
2. vessel presence/traffic;

3. vessel wastes and accidental discharges; and,

4. seafloor disturbance.

NEPA instructs Federal agencies to focus the analysis on those effects and issues in a manner
proportional to their relevance and potential significance. No or very limited impacts were
expected to result from the proposed G&G activities to five resource areas (i.e., air quality, water
quality, phytoplankton and zooplankton, aesthetics, and environmental justice). Therefore, these
resource areas are briefly discussed below and will not be evaluated further:

. Air Quality: Small survey vessels involved in G&G activities emit a variety of air
pollutants including nitrogen oxides, sulphur oxides, particulate matter, volatile
organic compounds, carbon monoxide, and greenhouse gas emissions (e.g.,
carbon dioxide). However, vessel emissions would only slightly and temporarily
increase ambient concentrations of criteria pollutants offshore due to the
combustion of diesel fuel. Further, emissions in coastal areas would be limited to
when survey vessels are mobilizing, demobilizing, and refueling. During G&G
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activities, emissions from vessel operations are generally expected to be far
enough offshore and disperse rapidly, given prevailing meteorological conditions,
so as to not contribute to onshore air quality or ozone violations and/or increase
pollutants such that public health is affected. Therefore, BOEM has determined
that impacts on air quality would be very limited and further analysis is not
warranted.

Water Quality: Very short-term and localized deterioration in water quality could
occur during survey operations following discharge of sanitary and domestic
wastes and cooling water. Waste would be either treated onboard the vessel using
an approved marine sanitation device or stored aboard to be pumped out later
onshore, depending upon vessel size. All vessel operations would comply with
the regulatory requirements of the USCG and USEPA’s Vessel General Permit.
Hazardous materials routinely onboard survey vessels include diesel fuel,
hydraulic fluid, and lubricants. Although accidental spills are unexpected, all
operations would be conducted under a marine pollution control plan (see
Section 2.2.7). Survey operations would have immediate access (or readily
mobilized via a secondary vessel) to sufficient spill response equipment and
supplies to contain and recover any spill. To further reduce the risk of spills, all
vessel fueling would occur at a docking facility in-port; cross-vessel fueling
would not be permitted. Due to the operational and regulatory requirements
regarding wastes and spills, BOEM has determined that impacts on water quality
would be very limited and localized, such that further analysis regarding water
quality impacts is not warranted. The principal indirect effects of water quality
degradation could include potentially adverse effects on biological resources from
exposure to those discharges. Those indirect effects related to degradation in
water quality have been addressed in each biological resource section.

Phytoplankton and Zooplankton: Primary and secondary production supports
higher trophic levels, including forage fishes, large fishes, seabirds, sea turtles,
and marine mammals. Species diversity and population sizes vary seasonally and
geographically throughout the Study Area. Impacts on phytoplankton and
zooplankton from G&G surveys would be minimal and limited to the area
immediately around sound sources or impaired water quality conditions.
Therefore, BOEM has determined that impacts on phytoplankton and zooplankton
would be very limited and further analysis is not warranted.

Aesthetics: The presence of intermediate-size survey vessels (typically 50 to
150 feet (15 to 46 m) in length) is not unusual offshore the Atlantic seaboard,
considering that other vessels (commercial vessels, recreational fishing boats, and
large and small pleasure boats) regularly operate in offshore waters. G&G survey
vessels would be far enough offshore, with some beyond the visibility of the
shoreline, and spread over a relatively large inner shelf area, to limit visual
impacts at any specific location. Moreover, most surveys in any given location or
coastal segment would be limited to a few days or weeks. Also, BOEM expects
survey operations to occur mostly during daylight hours so that lighting during
nighttime operations is minimized. As a result, aesthetic impacts due to vessel




Final Environmental Assessment

operations in a survey area, including disruption of scenic resources important to
wildlife viewing and cultural heritage, would be minimal and short-term. BOEM
has determined that further analysis of potential effects to aesthetics is not
warranted.

. Environmental Justice: The proposed G&G survey activities are not expected to
result in disproportionate impacts on minority or low-income populations that
could reside in nearby communities or populations that use the surrounding area
for recreation or commerce because effects on the coastal environment, especially
in the vicinity of ports and coastal inlets, would be very limited and short-term.
Otherwise, the activities on the OCS would be far enough offshore and disbursed
over a large geographic area so as to not contribute to environmental justice
issues for a specific community. Further analysis of environmental justice issues
is not warranted.

3.2.  Definition and Description of Impact Levels

This EA addresses the environmental consequences of each alternative by resource area. Effects
could include direct, indirect, and cumulative impacts. Direct impacts are caused by the activity
and occur at the same time and place as the activity. Indirect impacts are caused or induced by
the activity and occur later in time, or are removed spatially from the location of the activity.
Cumulative impacts (discussed in Section 4) are those that result from the incremental effect of
the activity, in combination with other past, present, or reasonably foreseeable future actions in
the Study Area during the period of analysis (2014 to 2017).

Impact levels were developed for each of the resource areas to be analyzed based on the results
of the resource screening (Section 3.1). Criteria reflect consideration of the context and intensity
of impact (40 CFR 1508.27), based on four parameters — detectability (i.e., measurable or
detectable impact), duration (i.e., short-term, long-term), spatial extent (i.e., localized,
extensive), and severity (i.e., severe, less than severe). For the purposes of this analysis, impacts
can be classified into one of four levels — negligible, minor, moderate, or major, as defined
below:

e Negligible: Little or no measurable/detectable impact.
e Minor: Impacts are detectable, short-term, extensive or localized, but not severe;

e Moderate: Impacts are detectable, short-term, extensive, and severe; impacts are
detectable, short-term or long-lasting, localized, and severe; or impacts are detectable,
long-lasting, extensive or localized, but less than severe.

e Major: Impacts are detectable, long-lasting, extensive, and severe.

Each impact parameter was evaluated on a resource-specific basis to determine the appropriate
impact level, considering the unique attributes of the resource being evaluated. For biological
resources, attributes such as distribution/range, life history, and susceptibility to impacts on
individuals and populations were considered, among other factors. Additionally, for cultural
resources, the potential for the presence of significant historic/pre-contact archaeological
resources and the risk of potential impacts on these resources were considered.
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3.3. Marine Mammals
3.3.1. Affected Environment

In the western North Atlantic Ocean, there are numerous species of marine mammals
representing three taxonomic orders: Cetacean (baleen whales, toothed whales, dolphins, and
porpoises), Sirenia (manatee), and Carnivora (true seals) (Waring et al., 2010). A listing of
species, including current status, occurrence, and auditory range, is provided in Table 3-1.

All marine mammals are protected under the MMPA. Some species are also protected under the
ESA. Under the ESA, a species is considered endangered if it is “in danger of extinction
throughout all or a significant portion of its range.” A species is considered threatened if it “is
likely to become an endangered species within the foreseeable future throughout all or a
significant portion of its range.”

Some marine mammal species or specific stocks (defined as a group of nonspecific individuals
that are managed separately (Wang 2002)) may be designated as strategic under the MMPA,
which requires the jurisdictional agency (NMFS or FWS) to impose additional protective
measures. A stock is considered strategic if the following were to occur:

e direct human-caused mortality exceeds a stock’s Potential Biological Removal level
(defined as the maximum number of animals, not including natural mortality, that can be
removed from the stock while allowing the stock to reach or maintain its optimum
sustainable population level);

e it is listed under the ESA;
e it is declining and likely to be listed under the ESA; or
e it is designated as depleted under the MMPA.

The following provides a brief description of each marine mammal species or species group
(where appropriate) potentially occurring within the Study Area, including current status,
distribution, and behavior.

3.3.1.1. Threatened and Endangered Species

Seven marine mammal species that could be in the Study Area are federally listed as endangered
species. These include five baleen whales (North Atlantic right whale, blue whale, fin whale, sei
whale, and humpback whale), one toothed whale (sperm whale), and the Florida subspecies of
the West Indian manatee (Waring et al., 2010). Of the listed species in the Study Area, only the
North Atlantic right whale, fin whale, and humpback whale are likely to occur. The other
species are unlikely to occur in the Study Area, especially given the relatively shallow water
depths, and will therefore not be addressed further in this EA.
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Table 3-1. Marine Mammals Potentially Occurring in the Study Area

ESA/ Crl.tlca! Function
. Best Pop. |Habitat in .
Common Name Species Stock Stock | Occurrence . 2 Hearing
1 Estimate”| Study 3
Status Group
Area
ORDER CETACEA
Suborder Mysticeti (Baleen Whales)
Common Minke Whale Balaenoptera acutorostrata Canadian East Coast Unlikely 8,987 -- L
acutorostrata
Sei Whale Balaenoptera borealis Nova Scotia E/S Unlikely 386 -- L
Bryde’s Whale Balaenoptera brydei N/A Unlikely N/A -- L
Blue Whale Balaenoptera musculus Western North Atlantic E/S Unlikely | unknown - L
Fin Whale Balaenoptera physalus Western North Atlantic E/S Likely 3,985 -- L
I\jv(;f;}lleAﬂanuc Right Eubalaena glacialis Western Atlantic E/S Likely 361 Yes L
Humpback Whale Megaptera novaeangliae Gulf of Maine E/S Likely 847 -- L
Suborder Odontoceti (Toothed Whales, Dolphins, and Porpoises)

IS)}:)cl)pn};ll?;aked Common Delphinus delphis Western North Atlantic Unlikely 120,743 -
Pygmy Killer Whale Feresa attenuata Western North Atlantic Unlikely | unknown -- M
Short-Finned Pilot Whale |Globicephala macrorhynchus [Western North Atlantic Unlikely 24,674 -- M
Long-Finned Pilot Whale |Globicephala melas Western North Atlantic Unlikely 12,619 -- M
Risso’s Dolphin Grampus griseus Western North Atlantic Unlikely 20,479 -- M
I\\,Iv%r;?:m Bottlenose Hyperoodon ampullatus Western North Atlantic Unlikely | unknown - M
Pygmy Sperm Whale Kogia breviceps Western North Atlantic Unlikely 395 -- H
Dwarf Sperm Whale Kogia sima Western North Atlantic Unlikely 395 -- H
ggla; }:i; White-sided Lagenorhynchus acutus Western North Atlantic Unlikely 63,368 - M
Fraser's Dolphin Lagenodelphis hosei North Atlantic Unlikely | unknown -- M
Sowerby’s Beaked Whale |Mesoplodon bidens Western North Atlantic Unlikely 3,513 -- M
Blainville’s Beaked Whale|Mesoplodon densirostris Western North Atlantic Unlikely 3,513 -- M
Gervais’ Beaked Whale  |Mesoplodon europaeus Western North Atlantic Likely 3,513 -- M
True’s Beaked Whale Mesoplodon mirus Western North Atlantic Unlikely 3,513 -- M
Killer Whale Orcinus orca Western North Atlantic Unlikely | unknown -- M
Melon-Headed Whale Peponocephala electra Western North Atlantic Unlikely | unknown -- M
Harbor Porpoise Phocoena phocoena Gulf of Maine/Bay of Fundy Likely 89,054 -- H
Sperm Whale Physeter macrocephalus North Atlantic E/S Unlikely 4,804 -- M
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Critical

LY Best Pop. |Habitat in e
Common Name Species Stock Stock | Occurrence . 2 Hearing
Status' Estimate Study Group3
Area
False Killer Whale Pseudorca crassidens N/A N/A unknown -- M
Eﬁgﬁgcal Spotted Stenella attenuata Western North Atlantic Unlikely 4,439 -- M
Clymene Dolphin Stenella clymene Western North Atlantic Unlikely | unknown -- M
Striped Dolphin Stenella coeruleoalba North Atlantic Likely 94,462 -- M
Atlantic Spotted Dolphin |Stenella frontalis Western North Atlantic Likely 50,978 -- M
Spinner Dolphin Stenella longirostris Western North Atlantic Unlikely | unknown -- M
Rough-Toothed Dolphin |Steno bredanensis Western North Atlantic Unlikely | unknown -- M
Western North Atlantic Likely 81,588 _ M
Bottlenose Dolphin Tursiops truncatus Offshore - -
Coastal and estuarine stocks S Likely varies _ M
(12 stocks; see text)
Cuvier’s Beaked Whale  |Ziphius cavirostris Western North Atlantic Unlikely 3,513 - M
ORDER SIRENIA
. Nearb p*
WeSt.Indlan Mal?atee Trichechus manatus latirostris |Florida E/S Unlikely 3,802 |(FL inla}rl1d
(Florida subspecies) waters)
ORDER CARNIVORA
Suborder Pinnipedia
Hooded Seal Cystophora cristata Western North Atlantic Unlikely | unknown -- P
Gray Seal Halichoerus grypus Western North Atlantic Likely unknown -- P
Harbor Seal Phoca vitulina Western North Atlantic Likely unknown -- P
Harp Seal Phoca groenlandica Western North Atlantic Unlikely | unknown -- P

N/A = Not available.

' ESA = Endangered Species Act; E = endangered; S = strategic stock.

2 Best population estimate “NBest” from Table 1 of the Waring et al. (2010) stock assessment report.
* Functional marine mammal hearing groups and specific auditory ranges (Adapted from Southall et al., 2007). L = Low-Frequency Cetacean (7 Hz—

22 kHz); M = Mid-Frequency Cetacean (150 Hz—160 kHz); H = High-Frequency Cetacean (200 Hz—180 kHz); P = Pinniped in Water (75 Hz-75

kHz).

4 Manatee hearing is not addressed by Southall et al. (2007). Based on review of marine mammal hearing capabilities in BOEM 2012a (Appendix H),

manatee hearing is generally similar to that of phocid pinnipeds except at the lowest frequencies.

Source: Waring et al., 2010.
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North Atlantic Right Whale (Eubalaena glacialis)

The North Atlantic right whale is the only member of the baleen whale family Balaenidae found
in north Atlantic waters. It is medium in size when compared to other baleen whale species,
with adult size ranging from 46-56 feet (14-17 m) (NMFS 2005).

Status. The North Atlantic right whale is considered one of the most critically endangered
whales (Jefferson et al., 2008). The western Atlantic stock is classified as strategic because the
average annual human-related mortality and serious injury exceeds Potential Biological Removal
(Waring et al., 2010). Today, the minimum population size is approximately 361 individuals
(Waring et al., 2010). Continued threats to the North Atlantic right whale population include
commercial fishing interactions, vessel strikes, underwater noise, habitat degradation, and
predators (NMFS 2005; Waring et al., 2010).

In 1994, three critical habitats for the North Atlantic right whale were designated by NMFS
along the eastern coast of the U.S. (Federal Register 1994). These include Cape Cod
Bay/Massachusetts Bay, Great South Channel, and selected areas off the southeastern United
States.

In addition to the critical habitat, SMAs have been designated along the Atlantic coast to reduce
right whale ship strikes (Figure 1-2). All vessels greater than 65 feet (19.8 m) in overall length
must operate at speeds of 10 knots or less within these areas during specific time periods.

Distribution. The North Atlantic right whale is a migratory species usually found within waters
of the western North Atlantic between 20° and 60° N latitude. Generally, individual right whales
undergo seasonal coastal migrations from summer feeding grounds off eastern Canada and the
U.S. northeastern coast to winter calving grounds off the U.S. southeastern coast.

Recent sightings data also report a few North Atlantic right whales as far north as
Newfoundland, the Labrador Basin, and southeast of Greenland (Waring et al., 2010; Mellinger
et al., 2011). Research suggest the existence of six major congregation areas for North Atlantic
right whales: the coastal waters of the southeastern U.S.; the Great South Channel; Georges
Bank/Gulf of Maine; Cape Cod and Massachusetts bays; the Bay of Fundy; and the Scotian
Shelf (Waring et al., 2010). Movements of individuals within and between these congregation
areas are extensive, and data show distant excursions, including into deep water off the
continental shelf (Mate et al., 1997; Baumgartner and Mate, 2005; Mellinger et al., 2011). Using
acoustic survey methods, Morano et al. (2012) found that North Atlantic right whales are present
in Massachussetts Bay year-round for at least 24 percent of every month, suggesting that the
whales could be using the Bay not only as a migratory corridor to and from Cape Cod Bay, but
also as non-migratory habitat. The North Atlantic Right Whale Sighting Survey program
showed that some individuals may stay in the northern Gulf of Maine during the winter. Further,
in 2008 and 2009, right whales were sighted during the North Atlantic Right Whale Sighting
Survey program off Jeffrey’s and Cashes Ledge, Stellwagen Bank, and Jordan Basin from
December to February (Khan et al., 2009, 2010). The groupings of individual right whales
within these congregation areas are likely to be a function of acceptable prey distribution, since
right whales must locate and exploit extremely dense patches of zooplankton to feed efficiently
(Mayo and Marx 1990). These dense zooplankton patches are likely a primary characteristic of
the spring, summer, and fall right whale habitats (Kenney et al., 1986, 1995).
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Behavior. North Atlantic right whales are usually observed in groups of less than 12
individuals, and most often as single individuals or pairs. Larger groups may be observed in
feeding or breeding areas (Jefferson et al., 2008). Right whales feed on zooplankton (e.g.,
calanoid copepods) generally by skimming through concentrated patches of prey at or below the
sea surface. The typical reproductive cycle in mature female right whales is 3 years between
births. The age at sexual maturity is estimated at 9 or 10 years, and gestation length is about
12 months; calves nurse for almost 12 months.

Auditory and Vocalization Range. North Atlantic right whale vocalizations are primarily low-
frequency (below 1,000 Hz), with some sounds up to 1,500-2,000 Hz (Kenney 2002). Moans,
groans, belches, and pulses have most of their acoustic energy below 500 Hz. Some
vocalizations will occasionally reach up to 4 kHz (DOSIT 2013). While there are no direct
hearing data available (Ketten 2000), North Atlantic right whales are classified within the low-
frequency cetacean functional marine mammal hearing group (i.e., 7 Hz—22 kHz) (Southall et al.,
2007). However, Parks et al. (2007) reviewed anatomical predictions of hearing in the North
Atlantic right whale and stated that “the total hearing range for the North Atlantic right whale
predicted from measurements presented here is 10 Hz—22 kHz, with functional ranges probably
being 15 Hz-18 kHz.”

Humpback Whale (Megaptera novaeangliae)

The humpback whale is medium in size, and adults range from 50-60 feet (15-18 m). The body
is more robust than other rorqual whales (Balaenoptera spp.), and humpbacks are distinguished
from all other large whale species by their long flippers, which are approximately one-third the
length of the body.

Status. Distinct geographic forms of humpback whales are not widely recognized, though
genetic evidence suggests there are several subspecies (e.g., North Atlantic, Southern
Hemisphere, and North Pacific subspecies) (NMFS 1991; Waring et al., 2010). In 2000, NMFS
Atlantic Stock Assessment Team reclassified the western North Atlantic humpback whale as a
separate and discrete management stock (Gulf of Maine stock) (Waring et al., 2010).

The humpback whale is currently listed as endangered under the ESA. The Gulf of Maine stock
is classified as strategic because of its listing under the ESA. The NMFS has recently estimated
the humpback population in the western North Atlantic as 7,698 individuals (4,894 males and
2,804 females) (Waring et al., 2010). No critical habitat has been designated for the humpback
whale.

Distribution. The humpback whale is a cosmopolitan species that can be found from the equator
to subpolar latitudes, and is less commonly in the Arctic. Some individuals are found year-round
at certain locations (e.g., Gulf of Maine), while others display highly migratory patterns.
Humpback whales are generally found within continental shelf areas. Most humpback whales in
the western North Atlantic Ocean migrate to the West Indies (e.g., Dominican Republic) to mate;
however, some whales do not make the annual winter migration (Waring et al., 2010). Sightings
data show that humpback whales traverse through coastal waters of the northeastern U.S.,
including within the Study Area (Waring et al., 2010) (Figure 3-1). While feeding and calving,
humpbacks prefer shallow waters. During calving, humpbacks are usually found in the warmest
waters available at that latitude.
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Figure 3-1. Distribution of Humpback Whale Sightings

Notes: From NEFSC and SEFSC shipboard and aerial surveys during the summers of 1998, 1999, 2002, 2004, 2006, and 2007.
Isobaths are the 328-feet (100-m), 3,280-feet (1,000-m), and 13,124-feet (4,000-m) depth contours (Waring et al., 2010).
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Swingle et al. (1993) and Barco et al. (2002) reported humpback sightings off Delaware Bay and
Chesapeake Bay during the winter, which suggests the Mid-Atlantic region may also serve as
wintering grounds for some Atlantic humpback whales. This region has also been suggested as
important area for juvenile humpbacks (Wiley et al., 1995).

Behavior. Humpback whales feed on krill and small schooling fishes (Jefferson et al., 2008). In
New England waters, humpback whales prey upon herring, sand lance, and euphausiids (Paquet
et al., 1997). Humpback whales use unique behaviors such as bubble nets, bubble clouds, and
flickering their flukes and flippers to herd and capture prey (NMFS 1991). They are also one of
the few species of baleen whales to use cooperative feeding techniques. The age at sexual
maturity is between 4 and 6 years (NMFS 1991), and gestation length is 11 months; calves are
nursed for 6-10 months.

Auditory and Vocalization Range. Humpback vocalizations are complex and range from low-
frequency (40-5,000 Hz) to higher frequency (2-14 kHz) sounds (Winn and Reichley 1985).
While there are no direct hearing data available (Ketten 2000), humpback whales are classified
within the low-frequency cetacean functional marine mammal hearing group (i.e., 7 Hz-22 kHz)
(Southall et al., 2007). Houser et al. (2001) developed a mathematical function to describe the
frequency sensitivity by integrating position along the humpback basilar membrane with known
mammalian data. The results predict a typical U-shaped audiogram with sensitivity to
frequencies from 700 Hz-10 kHz, with maximum sensitivity between 2 and 6 kHz. Humpbacks
have been observed reacting to low-frequency industrial noises with estimated received levels of
115-124 dB (Malme et al., 1983) and have been observed reacting to conspecific calls at
received levels as low as 102 dB (Frankel et al., 1995).

Fin Whale (Balaenoptera physalus)

The fin whale is the second largest species of whale (NMFS 2010a). Some authors recognize
separate northern and southern hemisphere subspecies, although this designation is not widely
accepted (Jefferson et al., 2008). Adult fin whales in the northern hemisphere may reach a
length of approximately 80 feet (24 m).

Status. Fin whales off the eastern U.S. and eastern Canada are believed to constitute a single
stock (Western North Atlantic stock) (Waring et al., 2010). The species is currently listed as
endangered under the ESA. The Western North Atlantic stock is classified as strategic because
of its listing under the ESA. There is no designated critical habitat for the fin whale (NMFS
2010a).

Distribution. The fin whale is found primarily within temperate and polar latitudes. Seasonal
migration patterns within its range remain undetermined (Waring et al., 2010). Singing fin
whales have been found in Bermuda from early September through mid-May (Clark and
Gagnon, 2004). Fin whales have also been seen in the mid-ocean near the Mid-Atlantic ridge
from late fall through early winter. Blue and fin whale species have no known breeding or
calving grounds but have been found singing during summer months at > 70° N latitudes, where
they are known to feed. These observations of singing in high latitudes during months when
food is abundant, though contrary to general knowledge, were consistent from year-to-year and
most likely represent normal activities (Clark and Gagnon, 2004). The fin whale is the most
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commonly sighted whale in northwestern Atlantic waters from Cape Hatteras, North Carolina, to
Maine (Waring et al., 2010; NMFS 2010a). Fin whales have been sighted and detected
acoustically in the U.S. mid-Atlantic off of New Jersey and New York year-round (Turgut and
Lefler 2006, Biedron et al. 2009; NJDEP 2010). Hamazaki (2002) developed a habitat
prediction model demonstrating that preferred fin whale habitat includes the nearshore and shelf
waters from south of the Chesapeake Bay north to the Gulf of Maine.

Behavior. Fin whales are observed singly or in groups of two to seven individuals. In the North
Atlantic, fin whales are often seen in large mixed-species feeding aggregations including
humpback whales, minke whales, and Atlantic white-sided dolphins (Jefferson et al., 2008). Fin
whales feed on zooplankton (euphausiids and copepods); small schooling fishes such as capelin,
herring, mackerel, sandlance, blue whiting, and squids (Jefferson et al., 2008). NMFS (2010a)
reports that summer feeding grounds are found mostly between 41°20° and 51°00° N latitude
(from shore to a depth of 6,000 feet (1,829 m)). Fin whale mating and births occur in the winter
(November—March), with reproductive activity peaking in December and January.

Auditory and Vocalization Range. Fin whale vocalizations are low frequency, generally below
70 Hz but ranging up to 750 Hz (Clark et al., 2002; Navy 2007). Estimated source levels are as
high as 180 to 190 dB re 1 pPa @ 1 m (Patterson and Hamilton 1964; Watkins et al., 1987,
Thompson et al., 1992; McDonald et al., 1995; Charif et al., 2002; Croll et al., 2002). Short
sequences of rapid frequency modulated calls in the 20—70 Hz band are associated with social
groups (McDonald et al., 1995). The most typical vocalizations are long, patterned sequences of
low and infrasonic pulses in the 18-35 Hz range. This sound is referred to as the “20-Hz pulse”
(Clark et al., 2002). While there are no direct hearing data available (Ketten 2000), fin whales
are classified within the low-frequency cetacean functional marine mammal hearing group
(7 Hz—22 kHz) (Southall et al., 2007).

West Indian Manatee (Florida subspecies) (Trichechus manatus latirostris)

The Florida subspecies of the West Indian manatee is the only sirenian that occurs along the
eastern coast of the U.S. The average adult West Indian manatee ranges from 1013 feet (3-4 m)
in length and between 800 and 1,200 pounds (Ibs) (362 and 544 kilograms (kg)) in weight (FWS
2001; 2007).

Status. The Florida manatee is currently listed as endangered under the ESA, a “strategic stock”
under the MMPA, and vulnerable under the International Union for Conservation of Nature. The
species is also protected under the Florida Manatee Sanctuary Act. The majority of the Atlantic
population of the Florida manatee is in eastern Florida and southern Georgia (Waring et al.,
2010), and is managed within four distinct regional management units: Atlantic Coast
(northeastern Florida to the Florida Keys), Upper St. Johns River (St. Johns River, south of
Palakta), Northwest (Florida Panhandle to Hernando County), and Southwest (Pasco County to
Monroe County) (FWS 2001; 2007). The Atlantic Coast unit is the most relevant to the Study
Area. Critical habitat was designated for the Florida manatee on September 24, 1976 (Federal
Register 1976) and includes inland waterways in four northeastern Florida coastal counties
(Brevard, Duval, St. Johns, and Nassau) that are adjacent to the Study Area (Figure 3-2).
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Figure 3-2. Florida Manatee Critical Habitat

Distribution. Within the northwestern Atlantic, manatees occur in coastal marine, brackish, and
freshwater areas from Florida to Virginia, with occasional extralimital sightings as far north as
Rhode Island (Jefferson et al., 2008). Because they have little tolerance for cold, they are
generally restricted to the inland and coastal waters of peninsular Florida during the winter,
where they shelter in or near sources of warm water (e.g., springs, industrial effluents, and other

warm water sites) (FWS 2001, 2007).

Behavior. Manatees are herbivorous, feeding on a wide array of aquatic plants (freshwater and
marine) such as water hyacinths and marine seagrasses. They generally prefer shallow seagrass
beds, especially areas with access to deep channels. Preferred coastal and riverine habitats (e.g.,
near the mouths of coastal rivers) are also used for resting, mating, and calving (FWS 2001;

2007).

Auditory and Vocalization Range. Recent studies estimate the maximum hearing range for the
manatee to be from 0.4-90 kHz, but peak sensitivity lies within the 3-32 kHz range (Steel and
Morris 1982; Thomson and Richardson 1995; Gerstein et al., 1999; Reynolds and Powell 2002;
Niezrecki et al., 2003; O’Shea and Poche 2006; Navy 2007; Gaspard et al., 2012). Manatee
vocalizations, including chirps and squeaks, range between 0.6 and 16 kHz, although most
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vocalizations occur between 2.5 and 5 kHz (Schevill and Watkins 1965; Bengtson and Fitzgerald
1985; Nowacek et al., 2003; Miksis-Olds and Tyack 2009). Previous studies describing West
Indian manatee vocalizations indicate the use of two different vocalization types: tonal
harmonic calls and broader-band, less tonal calls. Low critical ratios, which are the thresholds
for tone detection in the presence of masking noise, indicate the ability of manatees to detect
tonal signals, such as vocalizations, in the presense of noise (Gaspard et al., 2012).

3.3.1.2. Non-listed Marine Mammals

There are 31 marine mammal species that could occur in Atlantic OCS waters that are not
classified as endangered or threatened under the ESA (Table 3-1), composing two mysticete
(baleen) whales, 26 odontocete (toothed) whales and dolphins, and four pinnipeds (seals). Of
these 31 species, only the 11 dolphin species, harbor porpoise, and four pinnipeds are likely to
occur within the Study Area; the other nonlisted marine mammals are not likely to occur, given
the relatively shallow water depths and typical range and are, therefore, not discussed further in
this EA.

Stenella Dolphins

Five species of oceanic dolphins of the genus Stenella occur within the northwestern Atlantic.
These include the pantropical spotted dolphin (S. attenuata), striped dolphin (S. coeruleoalba),
Clymene dolphin (S. clymene), Atlantic spotted dolphin (S. frontalis), and spinner dolphin (S.
longirostris). Stenella body lengths typically range between 5.6 and 8.5 feet (1.7 and 2.6 m)
(Jefferson et al., 2008).

Status. Each western Atlantic Stenella species is managed as a separate Western North Atlantic
stock. None of these species are listed as threatened or endangered under the ESA, and none of
the management stocks are classified as strategic (Waring et al., 2010).

Distribution. The five species of western Atlantic Stenella occur within both coastal and
oceanic waters from 40° S to 40° N (Perrin and Gilpatrick 1994; Perrin and Hohn 1994).
Atlantic spotted, pantropical spotted, Clymene, and spinner dolphins are distributed primarily in
tropical and subtropical waters, whereas the distribution of striped dolphins extends from
tropical to temperate waters (Jefferson et al., 2008). Generally, Stenella occur along the
continental shelf edge and slope within their range. The Atlantic spotted dolphin, however, can
also occur on the continental shelf in some areas, including the Study Area (Jefferson et al.,
2008; Waring et al., 2010).

Behavior. Atlantic spotted dolphins are often observed in small groups of generally less than
50 individuals. They feed on a wide variety of mesopelagic fishes and squids, as well as on
benthic invertebrates (Perrin 2002a; Jefferson et al., 2008). Little is known about their life
history, though tropical populations are thought to have protracted breeding seasons.

Pantropical spotted dolphins are gregarious and commonly form aggregations ranging from less
than 100 to thousands of individuals. Offshore individuals feed on small epi- and mesopelagic
fishes, squids, and crustaceans. Individuals on the continental shelf are thought to feed on larger
pelagic and demersal fishes (Perrin 2002b; Jefferson et al., 2008).
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Clymene dolphins are found in groups of less than 200 individuals, generally segregated by age
and sex (Jefferson et al., 2008). They are thought to feed on small fishes and squids, primarily at
night (Jefferson 2002).

Spinner dolphins are highly gregarious and form large groups ranging in size from a few
individuals to several thousand (Perrin 2002c; Jefferson et al., 2008). They commonly school
together with other cetacean species (Perrin 2002c). Spinner dolphins usually feed at night on
small mid-water fishes, squids, and crustaceans.

Striped dolphins feed on small fishes and cephalopods (Perrin et al., 1994). They are somewhat
gregarious, often forming pods of 20 or more individuals, and are active at the surface
(Whitehead et al., 1998; Archer 2002). Baird et al., (1997) reported that striped dolphins can be
found in groups of 100-500 individuals and are sometimes associated with other species of
marine mammals and seabirds. The pod composition of striped dolphins may vary and can
include adult males and females as well as juveniles (Perrin et al., 1994). They feed primarily on
a wide variety of small mid-water and demersal fishes and squids (Jefferson et al., 2008).

Auditory and Vocalization Range. Stenella species produce sounds that range from
0.1-160 kHz (Richardson et al., 1995). As a group, Stenella dolphins are classified within the
mid-frequency cetacean functional marine mammal hearing group (150 Hz-160 kHz) (Southall
et al., 2007).

Bottlenose Dolphin (Tursiops truncatus)

Adult bottlenose dolphins range in length from 5.9-12.5 feet (1.8-3.8 m). Within the western
North Atlantic, including the Study Area, there are two distinct bottlenose dolphin forms, or
ecotypes: coastal and offshore. The two forms are genetically and morphologically distinct,
though regionally variable (Jefferson et al., 2008).

Status. The offshore and coastal forms of the bottlenose dolphin are classified as separate
stocks: the Western North Atlantic Offshore and the Western North Atlantic Coastal
morphotype stocks (Waring et al., 2010). Based on genetic differences, coastal form bottlenose
dolphins in the Study Area are divided into a complex mosaic of separate stocks (Waring et al.,
2010) that include the following:

*  Western North Atlantic Northern Migratory Coastal stock;

*  Western North Atlantic Southern Migratory Coastal stock;

*  Western North Atlantic South Carolina/Georgia Coastal stock;
*  Western North Atlantic Northern Florida Coastal stock;

*  Western North Atlantic Central Florida Coastal stock;

* Northern North Carolina Estuarine System stock;

* Southern North Carolina Estuarine System stock;

* Charleston Estuarine System stock;

* Northern Georgia/Southern South Carolina Estuarine System stock;
* Southern Georgia Estuarine System stock;

» Jacksonville Estuarine System stock; and

* Indian River Lagoon Estuarine System stock.
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There are insufficient data to determine the status of the Western North Atlantic Offshore stock
in the U.S. Atlantic Economic Exclusive Zone (EEZ). All coastal form stocks have been
designated as “depleted” under the MMPA but not listed as threatened or endangered under the
ESA. Consequently, all of the coastal form stocks are classified as strategic because of their
depleted listing (Waring et al., 2010).

NMEFS declared an Unusual Mortality Event (UME) for bottlenose dolphins in the Mid-Atlantic
region from early July 2013 through the present. Elevated numbers of strandings of this species
have occurred in New York, New Jersey, Delaware, Maryland, and Virginia, with the highest
number of strandings to date occurring in Virginia. All age classes of bottlenose dolphins are
involved, and strandings range from a few live animals to mostly dead animals with many very
decomposed. A team of independent scientists is engaged with the Working Group on Marine
Mammal Unusual Mortality Events to review the data collected. Currently, the tentative cause
for the strandings is a morbillivirus infection. However, the UME investigation is ongoing and
additional contributory factors to the UME are under investigation, including other pathogens,
biotoxins, and range expansion. BOEM will continue to monitor this UME and will evaluate it
in further NEPA analyses, as more data become available (NMFS 2013a).

Distribution. The bottlenose dolphin is widely distributed throughout the western North
Atlantic. The offshore form is distributed primarily along the OCS and continental slope in the
northwest Atlantic Ocean from Nova Scotia to the southern Florida peninsula, but has been
documented to occur relatively close to shore within areas south of Cape Hatteras, North
Carolina. The coastal form is continuously distributed along the Atlantic coast from south of
New York to around the Florida peninsula and could overlap with the offshore form off the
southeastern U.S. Generally, population density appears to be higher within inner shelf areas
(Jefferson et al., 2008).

Behavior. Group size of bottlenose dolphins is commonly less than 20 individuals, although
larger groups are occasionally observed. They are considered to be generalist feeders and use a
wide variety of prey species, including fishes, squids, shrimps, and other crustaceans (Jefferson
et al., 2008). Sexual maturity ranges from 5-13 years for females and 9-14 years for males
(NMFS 2011f). Gestation length is around 12 months, and calves are weaned at around
18-20 months. Births occur in late spring to early summer (Thayer et al., 2003). Bottlenose
dolphins are long-lived, with life expectancies around 25 years, with some individuals living
longer (Duffield and Wells 1990).

Auditory and Vocalization Range. The auditory range of bottlenose dolphins is between 150 Hz
and 135 kHz (Ljungblad et al., 1982). The species is classified within the mid-frequency
cetacean functional marine mammal hearing group (150 Hz-160 kHz) (Southall et al., 2007).

Risso’s Dolphin (Grampus griseus)

Risso’s dolphins are large dolphins with characteristic blunt head and light coloration, often with
extensive scarring. Adults reach body lengths of more than 12.5 feet (3.8 m).
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Status. The status of the Western North Atlantic stock of the Risso’s dolphin in the U.S.
Atlantic EEZ is not well documented. There are insufficient data to determine population trends
for this species.

Distribution. Risso’s dolphins are widely distributed in tropical and temperate seas. In the
Northwest Atlantic, they occur from Florida to eastern Newfoundland (Leatherwood et al., 1976;
Baird and Stacey 1990). Risso’s dolphins occur along the continental shelf edge from Cape
Hatteras to Georges Bank, including in the Cape Hatteras Special Research Area, during spring,
summer, and autumn. In winter, they occur in oceanic (slope) waters within the Mid-Atlantic
Bight (MAB) (Waring et al., 2010). Although unlikely to occur in the Study Area, on rare
occassions, Risso’s dolphins have been observed in shallow waters, such as Massachusetts Bay,
the Gulf of Maine, and offshore coastal Virginia (Duke University 2011).

Behavior. Risso’s dolphins are often observed in small to moderate-sized groups of
10-100 individuals, though larger aggregations have been reported. They commonly associate
with other cetacean species. They feed on crustaceans and cephalopods (primarily squids). Data
suggest a summer calving peak within the North Atlantic.

Auditory and Vocalization Range. The auditory range of Risso’s dolphins is between 4 and
80 kHz (Au et al., 1997). The species is classified within the mid-frequency cetacean functional
marine mammal hearing group (150 Hz-160 kHz) (Southall et al., 2007).

Short-beaked Common Dolphin (Delphinus delphis)

The common dolphin may be one of the most widely distributed species of cetaceans, as it is
found worldwide in temperate, tropical, and subtropical seas. Two species have been
recognized: the long-beaked common dolphin (Delphinus capensis) and the short-beaked
common dolphin (which includes individuals within the northern Atlantic). Common dolphins
attain a body length of 8.2 feet (2.5 m) (Jefferson et al., 2008).

Status. Short-beaked common dolphins within the northwestern Atlantic are classified within
one stock (Western North Atlantic stock). Their status in the U.S. Atlantic EEZ is not well
documented.

Distribution. Common dolphins are distributed in waters off the northeastern U.S. coast
(CETAP 1982; Selzer and Payne 1988; Waring et al., 1992; Hamazaki 2002). They regularly
occur along the continental shelf and slope (328-6,562 feet (100-2,000 m)) from 50° N to Cape
Hatteras, North Carolina, although aggregations have been reported as far south as eastern
Florida (Gaskin 1992). They occur from Cape Hatteras northeast to Georges Bank (35°-42° N)
during mid-January to May and move as far north as the Scotian Shelf from mid-summer to
autumn (Selzer and Payne 1988). Although common dolphins are generally found in relatively
deeper waters than the Study Area, they are often associated with the Gulf Stream current, so
they could be present offshore Cape Hatteras, where the Gulf Stream and continental shelf break
are closest to shore.

Behavior.  Common dolphins are often observed in groups ranging in size from
10-10,000 individuals. These groups are often segregated by age and sex. The prey of common
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dolphins consists of small schooling fishes and squids. Their calving interval is 1 to 3 years,
with peak calving occurring in summer months.

Auditory and Vocalization Range. The auditory range of common dolphins is between 60 and
128 kHz (Popov and Klishin 1998). The species is classified within the mid-frequency cetacean
functional marine mammal hearing group (150 Hz-160 kHz) (Southall et al., 2007).

Atlantic White-Sided Dolphin (Lagenorhynchus acutus)

The Atlantic white-sided dolphin is robust and attains a body length of approximately 9 feet
(2.8 m) (Jefferson et al., 2008). It is characterized with a strongly “keeled” tail stock and
distinctive color pattern.

Status. Atlantic white-sided dolphins observed off the eastern U.S. coast are classified within
the Western North Atlantic stock. The distribution of sightings, strandings, and incidental takes
suggest the possible existence of three stock units within this region: Gulf of Maine, Gulf of St.
Lawrence, and Labrador Sea stocks (Waring et al., 2010). There are insufficient data to
determine seasonal abundance estimates of Atlantic white-sided dolphins off the eastern U.S.
coast and their status in the U.S. Atlantic EEZ.

Distribution. Atlantic white-sided dolphins are found in cold temperate and subpolar waters of
the North Atlantic (Cipriano 2002). Their preferred habitat appears to be waters of the outer
continental shelf and slope, although there are regular sightings of this species within the western
North Atlantic waters along the mid-shelf to the 328-foot (100-m) depth contour (Waring et al.,
2010). Although unlikely to be found in most of the Study Area, this species exhibits seasonal
movements, moving closer inshore and north in the summers and offshore and south in the
winters. The Western North Atlantic stock inhabits waters from central West Greenland to
North Carolina (about 35° N) (Waring et al., 2010).

Behavior. Atlantic white-sided dolphins form groups of varying size, ranging from less than
100 to more than 1,000 individuals. Data suggest that there may be age and/or sex segregation
of these groups, with evidence of stable subgroups within the large groups. They are often
observed feeding in mixed-species groups with pilot whales and other dolphin species. Atlantic
white-sided dolphins feed mostly on small schooling fishes, shrimps, and squids (Cipriano 2002;
Jefferson et al., 2008).

Auditory and Vocalization Range. The hearing sensitivity of the Pacific white-sided dolphin, a
congener of the Atlantic species, is 75 Hz-150 kHz (Tremel et al., 1998). They are classified
within the mid-frequency cetacean functional marine mammal hearing group (150 Hz-160 kHz)
(Southall et al., 2007).

Fraser’s Dolphin (Lagenodelphis hosei)

Fraser’s dolphins are characterized by an extremely robust body and small appendages.
Maximum length is approximately 9 feet (2.8 m).

Status. Fraser’s dolphins are distributed worldwide in tropical waters (Perrin et al., 1994) and
are assumed to be part of the cetacean fauna of the tropical western North Atlantic. The species
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is considered uncommon within the Study Area. There are insufficient data to determine the
status of the Western North Atlantic stock of Fraser’s dolphins in the U.S. Atlantic EEZ or
population trends for this species.

Distribution. Fraser’s dolphins are distributed within tropical, oceanic waters between 30° N
and 30° S. They may also occur closer to shore in areas where deep water approaches the coast,
which generally does not occur in the Study Area, except for offshore the coast of Florida (Dolar
2002; Jefferson et al., 2008).

Behavior. Very little is known about the life history of Fraser’s dolphin. They are commonly
observed in large aggregations consisting of hundreds or thousands of individuals (Dolar 2002).
Fraser’s dolphin aggregations are often mixed with other cetacean species. Data show that
Fraser’s dolphins feed on mid-water fishes (such as myctophids), squids, and crustaceans.

Auditory and Vocalization Range. Fraser’s dolphins produce vocalizations ranging from 4.3 to
more than 40 kHz (Watkins et al., 1994). The species is classified within the mid-frequency
cetacean functional marine mammal hearing group (150 Hz-160 kHz) (Southall et al., 2007).

Rough-Toothed Dolphin (Steno bredanensis)

The rough-toothed dolphin is a relatively robust dolphin that attains a body length of 9 feet
(2.8 m) (Jefferson et al., 2008). It is characterized by a long, conical head with no demarcation
between the melon and beak.

Status. Rough-toothed dolphins observed off the eastern U.S. coast are classified within the
Western North Atlantic stock. There are insufficient data to determine seasonal abundance
estimates of rough-toothed dolphins off the eastern U.S. coast or their status in the U.S. Atlantic
EEZ. The stock is not classified as strategic.

Distribution. Rough-toothed dolphins are distributed within tropical and subtropical waters
between 40° N and 35° S. They generally inhabit deep, oceanic waters, but have been observed
on the shelf in limited numbers. Records from the Atlantic are mostly from between the
southeastern U.S. and southern Brazil (Jefferson 2002).

Behavior. The rough-toothed dolphin is commonly observed in groups of 10-20 individuals,
although aggregations of over 100 individuals have been reported. They frequently associate
with other cetacean species. Rough-toothed dolphins feed on cephalopods and fishes, including
large pelagic fishes.

Auditory and Vocalization Range. Rough-toothed dolphins produce vocalizations ranging from
0.1-200 kHz (Yu et al., 2003). The species are classified within the mid-frequency cetacean
functional marine mammal hearing group (150 Hz-160 kHz) (Southall et al., 2007).

Harbor Porpoise (Phocoena phocoena)

The harbor porpoise is the only porpoise species found in the Atlantic. It is a small, stocky
cetacean with a blunt, short-beaked head. There are four subspecies, with P. p. phocoena in the
North Atlantic. This subspecies reaches a body length of 6 feet (1.9 m) (Jefferson et al., 2008).
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Status. The Gulf of Maine/Bay of Fundy stock of harbor porpoise is found in U.S. and Canadian
Atlantic waters. There are insufficient data to determine the status of this stock in the U.S.
Atlantic EEZ. It is classified as a strategic stock (Waring et al., 2010).

Distribution. The harbor porpoise is usually found in shallow waters of the continental shelf.
Waring et al. (2010) reports that harbor porpoise are generally concentrated along the continental
shelf within the northern Gulf of Maine and southern Bay of Fundy region during summer
months (July-September). During fall (October-December) and spring (April-June), they are
widely dispersed from New Jersey to Maine. During winter (January-March), they range from
New Brunswick, Canada, to North Carolina.

Behavior. Most harbor porpoise groups are small, usually between five and six individuals,
although they aggregate into large groups for feeding or migration (Jefferson et al., 2008). They
eat a wide variety of fishes and cephalopods.

Auditory and Vocalization Range. An auditory study of harbor porpoise found hearing
sensitivity between 2 and 180 kHz (Kastelein et al., 2002). Harbor porpoise is classified within
the high-frequency cetacean functional marine mammal hearing group (200 Hz-180 kHz)
(Southall et al., 2007).

Seals

Four species of phocid seals (earless seals or true seals) could occur within the Study Area.
Listed in alphabetical order, these include the gray seal (Halichoerus grypus), harbor seal (Phoca
vitulina), harp seal (Pagophilus groenlandicus), and hooded seal (Cystophora cristata).
Generally, the normal range of these species is north of the Study Area. Over the past decade,
increases in pinniped sightings and stranding events have been documented in the Study Area,
even though there are very few historical records. The increases in sighting and stranding events
in these areas suggest that the distributions of these species could be expanding into areas
outside of their documented ranges.

Status. Each of the four seal species is known to occur within the western North Atlantic.
Currently, there are insufficient data to determine the status of these seal stocks, and none of the
stocks are classified as strategic.

Distribution. The gray seal ranges from Canada to New York; however, there are strandings
records as far south as Cape Hatteras (Katona et al., 1993; Lesage and Hammill 2001).

The harbor seal is found in all nearshore waters of the Atlantic Ocean and adjoining seas north of
30°N (Katona et al., 1993). In the western North Atlantic, they are distributed from eastern
Canada to southern New England and New York, and occasionally to the Carolinas (Katona et
al., 1993; Gilbert and Guldager 1998; Baird 2001). For example, between Delaware and
Virginia, there were 161 harbor seal strandings between 2007 and 2011 (NOAA Northeast
Stranding Network, unpublished pinniped stranding records for New Jersey, Delaware,
Maryland, and Virginia, 2007-2011).

The harp seal occurs throughout much of the North Atlantic (Ronald and Healey 1981). They
are divided into three separate stocks, with the largest stock located off eastern Canada (Waring
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et al., 2012). Harp seals are highly migratory (Stenson and Sjare 1997). In recent years, the
number of sightings and strandings from January to May have increased off the U.S. eastern
coast from Maine south to Virginia. Within the Study Area between Delaware and Virginia,
there were 180 harp seal strandings between 2007 and 2011 (NOAA Northeast Stranding
Network, unpublished pinniped stranding records for New Jersey, Delaware, Maryland, and
Virginia, 2007-2011).

The hooded seal occurs throughout much of the North Atlantic and Arctic Oceans (King 1983),
preferring deeper water and occurring farther offshore than harbor seals (Campbell 1987;
Lavigne and Kovacs 1988; Stenson et al., 1996). Individuals may wander widely, with sightings
records as far south as Puerto Rico (Mignucci-Giannoni and Odell 2001). There are increased
occurrences of hooded seals from Maine to Florida in summer and autumn (McAlpine et al.,
1999; Harris et al., 2001; Mignucci-Giannoni and Odell 2001).

Behavior. Gray seals dive to depths of 984 feet (300 m) but spend most of their time in coastal
waters (Jefferson et al., 2008). They are opportunistic feeders that primarily feed on fish,
crustaceans, squid, and octopus (Bonner 1981; Reeves et al., 1992; Hall 2002; Jefferson et al.,
2008).

Harbor seals complete both shallow and deep dives during hunting, depending on the availability
of prey (Tollit et al., 1997). Harbor seals eat a variety of prey consisting mainly of fish,
shellfish, and crustaceans (Bigg, 1981; Reeves et al., 1992; Burns 2002; Jefferson et al., 2008).

Harp seals live primarily on pack ice, but may be found in other environments in summer. They
are known to eat a variety of fish and invertebrates, primarily capelin, arctic and polar cod, and
krill (Ronald and Healey 1981; Reeves et al., 1992; Lavigne 2002; Jefferson et al., 2008).

Hooded seals are generally found in pack ice environments, but may migrate as far south as the
Caribbean. Adult hooded seals feed on squid, starfish, mussels, and fish such as Greenland
halibut, redfish, cod, capelin, and herring (Reeves and Ling 1981; Reeves et al., 1992; Kovacs
2002; Jefferson et al., 2008).

Auditory and Vocalization Range. The auditory range of phocid seals is generally from less
than 1-60 kHz, although some intraspecific variability in high-frequency sensitivity has been
observed (Richardson et al., 1995). Southall et al. (2007) classified pinnipeds within two
separate functional marine mammal hearing groups (“pinnipeds in water” (75 Hz-75 kHz) and
“pinnipeds in air” (75 Hz-30 kHz)), since these species communicate acoustically in both air and
water, and have significantly different hearing capabilities in the two media.

3.3.2. Environmental Consequences
3.3.2.1. Alternative A: Proposed Action

This section discusses potential impacts of routine events associated with Alternative A on
marine mammals. Federally listed endangered and threatened species are included in the
discussion with nonlisted species because the potential impact mechanisms are the same. The
IPFs from routine events that could impact marine mammals within the Study Area include:
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1) active acoustic and vessel noise, 2) vessel presence/traffic, 3) vessel wastes and discharges
(including marine debris), and 4) bottom disturbance.

Noise from Active Sound Sources and Vessel Operations

The various marine mammal species could be exposed to sound from electromechanical sources
used during geophysical surveys. Electromechanical sources would be limited to boomer and
chirp sub-bottom profilers; side-scan sonars; and single beam, interferometric, or multibeam
depth sounders. This equipment produces sound at or above the frequency ranges audible to
marine mammals. Only chirp sub-bottom profilers and boomer would be operated at frequencies
below 180 kHz, which is the upper hearing threshold for cetaceans and pinnipeds.

The vast majority of the species likely to occur within the Study Area fall within the low- or
mid-frequency hearing category (Table 3-2). Most of these are cetaceans with few pinnipeds
(generally present in small numbers within the Study Area from Chesapeake Bay north to the
Gulf of Maine) and manatees (potentially present in southern, near-coastal waters of the Study
Area).

Table 3-2. Functional Marine Mammal Hearing Groups

Functional Hearing Estln.lated Marine Mammal Species
Grou ANIGHIDTE Present in the Study Area
P Bandwidth y

North Atlantic right whale; blue whale; fin whale; humpback
whale; sei whale; Bryde’s whale; common minke whale
Sperm whale; beaked whales; Stenella dolphins; bottlenose
dolphin; killer whale; pygmy killer whale; false killer whale;
Mid-frequency cetaceans | 150 Hz—160 kHz Risso’s dolphin; short-finned and long-finned pilot whales;
common dolphin; melon-headed whale; Atlantic white-sided
dolphin; Fraser’s dolphin; rough-toothed dolphin
High-frequency cetaceans | 200 Hz—180 kHz Pygmy and dwarf sperm whales; harbor porpoise

Low-frequency cetaceans |7 Hz—22 kHz

Pinnipeds in water 75 Hz-75 kHz Harbor, gray, hooded, and harp seals
Pinnipeds in air 75 Hz-30 kHz Harbor, gray, hooded, and harp seals
Sirenians 0.4- 90 kHz Manatees

Source: Southall et al., 2007.

NMEFS has specified that marine mammals should not be exposed to pulsed sounds with received
SPLs exceeding 180 or 190 dB re 1 pPa, depending upon whether the marine mammal is a
cetacean or a pinniped (NMFS 2003). The lower threshold, 180 dB re 1 uPa, has been used as
the Level A harassment threshold (i.e., potential to injure) for cetaceans. The upper threshold,
190 dB re 1 pPa, has been used as the Level A harassment threshold for pinnipeds. The NMFS
also considers that cetaceans and pinnipeds exposed to pulsed sound levels greater than or equal
to 160 dB re 1 uPa are subject to Level B harassment (i.e., potential to disturb or elicit a
behavioral response). Various exposure criteria have been proposed (Table 3-3).
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Table 3-3. Existing and Proposed Injury and Behavior Exposure Criteria

for Cetaceans and Pinnipeds Exposed to Pulsed Sounds

Level A (Injury) Level B (Behavior)
NMEFS Criteria Southall et al. (2007) NMEFS Criteria
Group (Federal Register Soutc}:lgltlefitaélslgiom) Criteria: Single Pulse, (Federal Register
2000): SPL (Bre 1 ) Pa’ s) SPL 2000): SPL
(dB re 1 pPa rms) K (dB re 1 pPa rms) (dB re 1 pPa rms)
Cetaceans 180 198 230 160
Pinnipeds 190 186 218 160

Level A and Level B harassment levels correspond to moderate and minor impact categories,
respectively, which has been previously described in Section 3.2. Distinctions between
moderate and major impacts are based on the respective definitions of each. Moderate impacts
on marine mammals are defined as injury or mortality, but would occur in low enough numbers,
such that the continued viability of the local population or stock would not be threatened and the
annual rates of recruitment or survival of the local population or stock would not be seriously
affected. Major impacts on marine mammals are defined as extensive levels of life-threatening
or debilitating injury or mortality in sufficiently high numbers that would render the continued
viability of the population seriously threatened, including serious diminishment of annual rates
of recruitment or survival.

Since development and application of the 180- and 190-dB re 1 pPa criteria, additional scientific
research has been completed that further clarifies the received levels of underwater sound that
cause a temporary threshold shift (TTS) or a permanent threshold shift (PTS) in marine
mammals (e.g., see Kastak et al., 1999; 2005; Finneran and Jenkins 2012). Additional
information about the onset of TTS and PTS are presented in BOEM’s Atlantic G&G PEIS
(BOEM 2012a).

Section 2.2.7 discusses the comprehensive survey protocols and mitigation measures that would
be implemented during surveys, including time-area restrictions, nighttime survey and/or PAM
restrictions, visual monitoring of an exclusion zone by PSOs, and startup and shutdown
requirements. Geophysical surveys would be scheduled and conducted (to the maximum extent
practicable) so that no active acoustic sources operating below 30 kHz (hearing threshold for
North Atlantic right whales) would be used in the Northeast critical habitat and SMAs (i.e.,
Great South Channel, April 1 through July 31; Off Race Point, March 1 through April 30), mid-
Atlantic SMAs (November 1 through April 30), and Southeast critical habitat and southeast
SMAs from November 15 through April 15. All other sources would operate above 180 kHz
except continuous broadband sound produced from survey vessels (discussed in the Vessel Noise
section below).

All operations in these areas during the specified times must occur during daylight hours.
BOEM would require vessel operators to make use of the Early Warning System, Sighting
Advisory System, and Mandatory Ship Reporting System while operating in North Atlantic
Right Whale critical habitat, SMAs, and DMAs at the times of year those designations are active
or year-round in the case of the North Atlantic Right Whale critical habitat. If during the course
of a geophysical survey, a DMA is established, use of all sound sources operating below 30 kHz
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in that DMA must be discontinued within 24 hours of its establishment. Any geophysical
surveys in proximity of DMA boundaries are required to remain at a distance such that received
levels, for all sound sources, at these boundaries are no more than 160 dB re 1 pPa.

To further mitigate sound exposure, source levels for the sub-bottom profilers and boomers used
in the proposed geophysical surveys would not exceed 220 dB re 1 pPa and would be operated at
the lowest power setting, narrowest beamwidth, and highest frequency possible to fulfill data
needs while effectively reducing exposure and received levels. Consistent with recent sound
source verification studies on these active sources (see Table 2-3), threshold radii to 160 dB re
1 pPa are expected to be less than 328 feet (100 m) because of the beam pattern characteristics
and downward directivity of the sub-bottom profilers and boomers. The use of boomers would
be limited to circumstances where penetration from chirp sources would be insufficient to map
or delineate near-surface geologic units. Moreover, the chirp towfish would be towed as closely
to the seafloor as possible to further reduce the zone of ensonification and possible exposure.
Operational mitigation monitoring measures would be implemented during G&G surveys to
ensure that marine mammals are not present within a pre-determined exclusion zone around the
sound source, both prior to and during its operation. These combined operational restrictions
would significantly minimize the risk and degree of noise exposure to marine mammals.

Other restrictions (survey and transit speed) are supported in recognition of the endangered
status of the North Atlantic right whale, as well as the potential sensitivity or susceptibility of
cow/calf/yearling pairs in calving and nursery grounds offshore Florida and Georgia. The
potential for such effects remain hard to objectively identify or predict in realistic conditions
(Southall et al., 2007, Rolland et al., 2012). Although some age and sex classes are more
sensitive to noise disturbance, and such disturbance may be more detrimental to young animals
(Bejder et al. 2006), most disturbance studies on cetaceans reflect data collected from direct boat
approaches (e.g., whale watching vessels).

With these mitigation measures in place, effects are limited to sound masking, possible initiation
of avoidance behavior, and short-term interruption of foraging, resting, other behaviors, or
avoidance of area. Effects related to fitness or increased energy-expenditure, as well as stress-
related responses would be limited to due to the short duration and limited area of Level B
ensonification. Sound masking effects can reduce the range of communication, particularly long-
range communication. Recent scientific evidence suggests that marine mammals compensate for
masking by changing the frequency, source level, redundancy, or timing of their signals, but the
long-term implications of these adjustments are currently unknown (Parks et al. 2007; Parks et
al. 2010). An ongoing study to describe the acoustic behavior of North Atlantic right whale
mother-calf pairs presents preliminary data that show overall consistent trends in behavior.
Mother-calf pairs produced very few sounds that were detectable (at ranges of ~328 feet (100 m)
or more) in the southeastern U.S. when the calf was less than four months of age. Instances
when sounds were documented involved interaction between the mother-calf pair and either
another whale or a novel object in their environment that elicited a curious approach. In
contrast, right whale vocalizations produced in bouts were commonly detected in the Bay of
Fundy during reunion events between mothers and their older, more independent calves, and
when calves were alone at the surface for extended periods of time. In terms of surface
behavior, calves were consistently in much closer proximity to their mothers in the southeastern
U.S. than in the Bay of Fundy habitat and spent more time at the surface. These results indicate
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that passive acoustic detection might not be effective in specifically detecting right whale
mother-calf pairs in the southeastern U.S (Parks and Van Parijs 2013). Although preliminary,
these results indicate that masking of mother/calf communication when calves are less than four
months of age (in the southeastern U.S.) is less of a concern than potential communication
masking in the northeastern U.S. when the calves are older. In context of the proposed
mitigation measures, the effects of project-related survey noise on marine mammals within the
Study Area are expected to be negligible. Any potential impacts would be limited to short-term
disruption of behavioral patterns or displacement of individual marine mammals from discrete
areas within the Study Area, including both critical and preferred habitats.

In addition to noise from the geophysical survey equipment, noise is also generated from the
vessels used during the survey. Vessel noise is a combination of narrow-band (tonal) and
broadband sound (Richardson et al., 1995). Tones typically dominate up to about 50 Hz,
whereas broadband sounds may extend to 100 kHz. The dominant source of noise from vessels
is from the propeller operation, including cavitation, singing, and propulsion, and the intensity of
this noise is largely related to ship size and speed. Broadband source levels for most vessels are
in the range of 150-170 dB re 1 pPaat 1 m (Richardson et al., 1995). For non-impulsive
(continuous) sound sources, such as those associated with vessel traffic, the sub-injurious
threshold is 120 dB re 1 pPa.

The exact effects of vessel noise on marine mammals are difficult to assess because of the wide
array of reports of their observed behavioral responses, both between and among species.
Several species of small toothed cetaceans have been observed to avoid boats when they are
approached to within 0.3—0.9 miles (0.5—1.5 km), with occasional reports of avoidance at greater
distances (Richardson et al., 1995). Reports of responses of cetacean species to moving power
vessels are variable, both between species and temporally. Right whales may alter calling
behavior (shifting call frequency) to compensate for increased low-frequency noise, such as
vessel-related noise (Parks et al., 2007). Studies of right whales within specific areas of high
shipping traffic also showed decreased stress-related hormone metabolites following reductions
in local ship traffic levels (Rolland et al., 2012). Most beaked whales tend to avoid approaching
vessels (Wiirsig et al., 1998) and may dive for an extended period when approached by a vessel
(Kasuya 1986). Northern bottlenose whales (Hyperoodon ampullatus), however, are sometimes
quite tolerant of slow-moving vessels (Reeves et al., 1993; Hooker et al., 2001). Dolphins may
tolerate boats of all sizes, often approaching and riding the bow and stern waves (Shane et al.,
1986). At other times, dolphin species that are known to be attracted to boats will avoid them.
Such avoidance is often linked to previous boat-based harassment of the animals (Richardson et
al., 1995). Coastal bottlenose dolphins that are the object of whale watching activities have been
observed to swim erratically (Acevedo 1991), remain submerged for longer periods of time
(Janik and Thompson 1996; Nowacek et al., 2001), display less cohesiveness among group
members (Cope et al., 1999), whistle more frequently (Scarpaci et al., 2000), and be restless
often (Constantine et al., 2004) when boats were nearby. Pantropical spotted dolphins (Stenella
attenuata) and spinner dolphins (S. longirostris) in the eastern tropical Pacific, where they have
been targeted by the tuna fishing industry because of their association with these fish, show
avoidance of survey vessels up to 5.9 nmi (11 km) away (Au and Perryman 1982; Hewitt 1985),
whereas spinner dolphins in the Gulf of Mexico were observed bowriding the survey vessel in all
14 sightings of this species during one survey (Wiirsig et al., 1998). Harbor porpoises tend to
avoid boats. In the Bay of Fundy, Polacheck and Thorpe (1990) found harbor porpoises to be
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more likely to swim away from the transect line of their survey vessel than swim toward it, and
more likely to head away from the vessel when they were within 1,312 feet (400 m) of the
vessel. Similarly, off the western coast of North America, Polacheck and Thorpe (1990)
observed harbor porpoises avoiding a survey vessel by moving rapidly out of its path within
0.6 miles (1 km) of that vessel.

During the proposed geophysical surveys, small or large vessels could be used. Smaller survey
vessels are expected to make daily round trips to their shore base, whereas larger survey vessels
could remain offshore for weeks, depending on fuel capacity and crew requirements. Vessels
conducting G&G surveys would operate under mandatory speed restrictions during both transit
and surveying in water depths less than 131 feet (30 m). Most of the time vessel speeds would
be less than 5 knots. The reduced vessel speed would in turn reduce vessel-associated noise
levels, especially noise associated with operation and hull-wave slap. For this analysis, it is
expected that the proposed additional volume of vessel traffic would not constitute a substantial
increase to existing vessel traffic within the Study Area, especially in the vicinity of ports and
shorebases. In general, marine geophysical vessels are designed to operate quietly to minimize
potential sources of interference with collected geophysical data (IAGC 2002). Absent a
mitigative approach, noise associated with geophysical survey vessels may, in some cases, elicit
behavioral changes in individual marine mammals that are in very close proximity to these
vessels. These behavioral changes may include evasive maneuvers such as diving or changes in
swimming direction and/or speed. However, observer and avoidance requirements should
substantially reduce the incremental risk of exposure to vessel-associated noise. Because these
vessels are generally quiet, machinery and other associated propulsion-related noise is transitory
and generally does not propagate at great distances from the vessel. Exposure levels beyond the
effective range of observers should be near ambient levels.

The proposed action includes mandatory exclusion zones and separation distances between G&G
vessels and protected species. This would minimize potential impacts from vessel and
equipment noise and should avoid collisions with these protected species. Operational
restrictions within the North Atlantic right whale critical habitat, SMAs, and DMAs are expected
to reduce vessel-related noise impacts on this species during its seasonal migration and
calving/nursing periods. These restrictions are also protective of other protected marine
mammals that could occur in the study area. Based on the proposed volume of vessel traffic
associated with project activities within the Study Area and the presumption that individual or
groups of marine mammals within the Study Area could be familiar with various and common
vessel-related noises, particularly within frequented shipping lanes, the effects of project-related
(non-survey) vessel and equipment noise on marine mammals within the Study Area would be
negligible.

Besides noise from geophysical operations and vessel use, noise can also be generated during
geological sampling. Proposed activities under Alternative A include bottom sampling of up to
500 core or grab samples. No noise is associated with use of grab samplers, but noise is
generated during vibratory core sampling. The vibratory mechanism on the vibracorer would be
the primary source of underwater sound during geological sampling operations, in addition to
broadband noise from the vessel. The vibratory mechanism produces a short-duration broadband
noise with peak frequency less than 1 kHz. Source levels are generally expected to be less than
180-190 dB re 1 yPa @ 1 m depending on the intensity of the vibrations, barrel material, and
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nature of sediment penetration (Reiser et al., 2011). The vibratory mechanism would be
operated at the sample location for 5 to 15 minutes. The vibrahead would not be operated until
the vibracore platform makes contact with the seabed and core barrel makes contact with the
seafloor. Visual monitoring of an acoustic exclusion of 328 feet (100 m), consistent with the
geophysical protocol, would be implemented. The same startup and shutdown requirements,
consistent with the geophysical protocol, would be implemented when marine mammals and sea
turtles are observed approaching or within the acoustic exclusion zone. After applying the
mitigating measures outlined above, the effects of geological sampling noise on marine
mammals within the Study Area would be negligible.

Vessel Presence/Traffic

Marine mammals could be vulnerable to physical disturbance from or collisions (ship strikes)
with moving vessels (Laist et al., 2001; Douglas et al., 2008; Pace 2011). Most reports of
collisions involve large whales, but collisions with smaller species also occur (van Waerebeek et
al., 2007). Laist et al. (2001) provides records of the following vessel types associated with
collisions with whales (listed in descending order): tanker/cargo vessels; whale watch vessels;
passenger liners; ferries; naval vessels; recreational vessels; USCG vessels; fishing vessels;
research vessels; dredges; and pilot boats. Most severe and lethal whale injuries involved large
ships of lengths greater than 262 feet (80 m). Vessel speed was also found to be a significant
factor, with most (89 percent) of the records involving vessels moving at 14 knots (26 km/hr) or
greater. There are reports of collisions between moving vessels and most of the listed species
that occur within the Study Area, particularly the fin whale IWC, 2011b). Collision with
vessels is the leading human-caused source of mortality for the endangered North Atlantic right
whale (NMFS 2005). Their slow movements, time spent at the surface, and time spent near the
coast make them highly vulnerable ship strikes. Studies suggest that right whales do not actively
move out of the path oncoming ships, which greatly increases their chances of collisions
(Nowacek et al., 2004).

Marine mammal species of concern for possible ship strikes with all vessels operating at speed
include primarily slow-moving species (e.g., North Atlantic right whales) and deep-diving
species while on the surface (e.g., sperm whales, pygmy/dwarf sperm whales, and beaked
whales; species unlikely to be present in the Study Area). Generally, it is assumed that the
probability of this encounter, and thus impact, is very low. However, vessel operations within
areas such as the North Atlantic right whale critical habitat and migration corridor during calving
and nursing or migration periods could increase the probability of ship strike with this species.
Certain cetacean species, including bottlenose dolphin and other dolphin species (e.g., Stenella
spp.), actively approach vessels moving at speed to swim within the pressure wave produced by
the vessel’s bow.

Under the proposed action, all G&G surveys, regardless of host vessel size, must comply with
the following requirements (see Section 2.2.7):

e implementation of a vessel strike avoidance protocol;

e implementation of North Atlantic right whale time-area closures;

e implementation of standard manatee conditions.
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With these mitigation measures in place including speed restrictions, observer requirements, and
avoidance requirements, G&G survey vessels are unlikely to strike marine mammals. Survey
vessels, which account for most of the project-related vessel traffic associated with
Alternative A, survey at a speed of approximately 4.5 knots (8.3 km/hr). Transit speeds when
traveling to and from shore bases would also be limited in sensitive areas, such as SMAs. In
addition, waters surrounding survey vessels while on survey would be continuously monitored
for the presence of marine mammals. The likelihood of a collision between a project-related
vessel and a marine mammal is considered to be very low because of the combined efficacy of
the mitigation measures: relatively low vessel speeds (particularly within seasonal restricted
areas and inshore waterways), time-area closures for the most susceptible species, the presence
of PSOs on board certain survey vessels, and adherence to vessel operations guidelines for
avoidance of vessel strikes with listed species. Under these conditions, vessel collisions with
marine mammals would be avoided, and, as a result, impacts would be negligible.

Vessel Wastes and Accidental Discharges

Lost and discarded marine debris, particularly those items made of synthetic materials, is a major
form of marine pollution. The types of objects most commonly encountered in offshore waters
include plastic bags, wrappers, bottles, cups, and raw plastic pellets; synthetic rope; glass bottles;
metal cans; lumber; and cigarette butts (Laist 1996, 1997; Barnes et al., 2009; Gregory 2009).
Marine debris poses two types of potentially negative impacts on marine biota, including marine
mammals: (1) entanglement, and (2) ingestion. Records suggest that entanglement is a far more
likely cause of mortality to marine mammals than ingestion-related interactions. Entanglement
records for marine mammals show that entanglement is most common in pinnipeds, less
common in mysticete cetaceans, and rare among odontocete cetaceans (Laist et al., 1999).
Entanglement data for mysticete cetaceans may reflect a high interaction rate with active fishing
gear rather than with marine debris. Abrasion and chafing scars from rope and line have been
reported on numbers of photographed North Atlantic right whales in the western North Atlantic.
These scars were attributed to entanglement in fishing gear (NMFS 2005). Entanglement
records for odontocete cetaceans that are not clearly related to bycatch in active fisheries are
almost absent (Laist 1996).

G&G survey operations generate trash made of paper, plastic, wood, glass, and metal. Most of
this trash is associated with galley and offshore food service operations. The discharge of trash
and debris is prohibited (33 CFR 151.51-77) unless it is passed through a comminutor (a
machine that breaks up solids) and can pass through a 25-millimeter mesh screen. All other
trash and debris must be returned to shore for proper disposal with municipal and solid waste.
Some personal items, such as hardhats and personal flotation devices, are occasionally
accidentally lost overboard. However, USCG and USEPA regulations require operators to
become proactive in avoiding accidental loss of solid waste items by developing waste
management plans, posting informational placards, manifesting trash sent to shore, and using
special precautions such as covering outside trash bins to prevent accidental loss of solid waste.

Along with solid waste and debris, G&G survey vessels may generate treated sanitary waste,
cooling/bilge water, and other discharges. These wastes/discharges would likely be minimal
considering the vessel sizes and small footprint relative to the Study Area. Under the proposed
action, G&G activities would occur under a marine pollution control plan and marine debris
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awareness guidance as outlined in Section 2.2.7. Taking this and the USCG and USEPA
regulations into account, it is unlikely that significant amounts of trash and debris from G&G
activities would be released into the marine environment. Therefore, debris entanglement and
these debris and waste/discharge ingestion impacts on marine mammals are expected to be
negligible.

Although unexpected, an accidental release of fuel or diesel by a survey vessel could occur. The
G&G survey vessels are fairly small and, in the event of a spill, would not have a large volume
of fuel. Spills occurring at the ocean surface would disperse and weather rapidly. Volatile
components of the fuel would evaporate. Fuel and diesel used for survey vessel operations is
light and would float on the ocean surface. There is the potential for a small proportion of the
heavier fuel components to adhere to particulate matter in the upper portion of the water column
and sink. Under the marine pollution control plan, operators are required to immediately
respond and contain the spill. Marine mammals could be affected by accidentally spilled diesel
fuel from a vessel associated with project activities. Effects of spilled oil on marine mammals
are discussed by Geraci and St. Aubin (1980, 1982, 1985, and 1990) and Lee and Anderson
(2005), as well as within spill-specific study results (Exxon Valdez; Frost and Lowry 1994; Paine
et al., 1996; Hoover-Miller et al., 2001; Peterson et al., 2003). Quantities of diesel fuel on the
sea surface may affect marine mammals through various pathways: surface contact of the fuel
with skin and other mucous membranes, inhalation of concentrated petroleum vapors, or
ingestion of the fuel (direct ingestion or by the ingestion of oiled prey). The likelihood of a fuel
spill during G&G activities is considered to be remote, and the potential for impacts on marine
mammals would depend greatly on the size and location of a spill, and meteorological conditions
at the time of the spill. It is assumed that spilled fuel would rapidly spread to a layer of varying
thickness and break up into narrow bands or windrows parallel to the wind direction. The rate at
which the fuel spreads would be determined by prevailing conditions such as temperature, water
currents, tidal streams, and wind speeds. Lighter, volatile components of the fuel would
evaporate to the atmosphere almost completely in a few days. Evaporation rates could increase
as the oil spreads because of the increased surface area of the slick. Rougher seas, high wind
speeds, and high temperatures also tend to increase the rate of evaporation and the proportion of
oil lost by this process (API 1999; USDOC, NOAA 2006). An accidental diesel fuel spill
adjacent to or within the North Atlantic right whale critical habitat during the winter calving
period could result in the direct contact of the spilled fuel with both adult and newly born
whales. It is presumed that the fuel would disperse to a very light sheen and would weather
rapidly. Impacts from this event, if it were to occur, are not likely to seriously injure individual
whales and thus are expected to be minor. Fuel spills in other areas of the Study Area are
expected to result in negligible to minor impacts on marine mammals.

Seafloor Disturbance

Due to the small footprint and the isolation of these impacts on the seafloor, the potential impact
on marine mammals from physical disturbance of the seafloor, such as vibracoring and grab
samplers, is negligible.

3.3.2.2. Alternative B: Additional Operational Restrictions and Time-
Area Closures
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The impact-producing factors (IPFs) from routine events that may impact marine mammals
would be the same as discussed in Alternative A and include 1) active acoustic and vessel noise,
2) vessel presence/traffic, 3) vessel wastes and discharges (including marine debris), and
4) seafloor disturbance. The potential impacts on the each of the marine mammal species are
largely similar as the impacts described under Alternative A.

The sequential G&G surveys, which would contribute to more vessel trips and related noise,
could lead to increased exposure to acoustic and marine noise (vessels, vibracores, and
equipment) and a greater chance for vessel collisions or trash and debris entanglement and
ingestion to occur than as outlined in Alternative A.

This alternative would also incorporate additional geographic-specific time-area closures to
specifically avoid HAPCs critical to fish spawning and nursery, and incidentally avoid any
marine mammals that may also be present These time-area closures, especially in the South
Atlantic Planning Area, would lead to fewer incidental acoustic and marine noise (i.e., vibracore)
impacts on marine mammals at certain times of year, but those same closures could also
concentrate exposure and impacts within a different season.

3.3.2.3. Alternative C: No Action Alternative

Under Alternative C, the no action alternative, the proposed action would not occur and there
would be no potential impacts on marine mammals. A comprehensive and systematic inventory
of sand resources along the Atlantic OCS would not be conducted, and additional borrow areas
for coastal restoration and resiliency would not be delineated. This could lead to delays in
coastal restoration from future storms and/or erosion, and could lead to the loss of critical
shoreline habitat. The no action alternative would not meet the objectives of the Disaster Relief
Appropriations Act, and BOEM would be required to forfeit funds.

3.4. Fish and Essential Fish Habitat
3.4.1. Affected Environment
3.4.1.1. Fish Resources

A wide variety of fish species inhabit the waters of the Atlantic Ocean. Appendix A, Fish and
Essential Fish Habitat Tables, includes tables that describe fish species and EFH present in the
Study Area (Tables A-1 through A-12). Fish species present in any region can vary in type and
numbers based on latitude, habitat type, temperature gradients, salinity gradients, location of
major ocean currents, and the availability of food sources. Fish assemblages are generally
categorized according to life habits or preferred habitat associations; potential categories include
diadromous, pelagic, demersal, and highly migratory species.

Diadromous fishes spend portions of their life cycle in freshwater and portions in saltwater, and
are further divided into anadromous and catadromous. Sturgeons (family Acipenseridae),
herrings and shad (family Clupeidae), temperate basses (family Moronidae), smelts (family
Osmeridae), lampreys (family Petromyzontidae), and trout and salmon (family Salmonidae) are
examples of Atlantic anadromous fishes that spend their adult lives in saltwater but spawn in
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freshwater. The catadromous American eel (Anguilla rostrata) spends most of its adult life in
freshwater and migrates to saltwater to spawn.

Fishes that spend most of their lives swimming in the water column, rather than on or near the
ocean bottom are referred to as pelagic fishes. Pelagic fishes can be found anywhere in the water
column from shallow water to very deep water. Some pelagic fish species rely on coastal
wetlands, seagrass habitats, and estuaries for specific life stages and migrate north and south
along the Atlantic coast during different periods of the year. Other pelagic fishes can be found
distributed from the shore to the continental shelf edge; many of these species are sought by
recreational and commercial fisheries. These fish share characteristics of rapid growth, high
feeding rates, and high reproductive capacity. Many of these fish use the highly productive
coastal waters within the Atlantic region during the summer months and migrate to deeper
waters during the rest of the year. Fishery management plans have been put in place to regulate
and manage the pelagic fisheries in the Atlantic; these include plans for Atlantic salmon (Salmo
salar), Atlantic herring (Clupea harengus), bluefish (Pomatomus saltatrix), dolphin
(Coryphaena hippurus), and wahoo (Acanthocybium solandri), among others. Coastal pelagic
fishes can associate with structured bottom, but they primarily respond to water column structure
(temperature, salinity, dissolved oxygen), and circulation (currents, eddies, fronts); because these
physical characteristics vary spatially and seasonally, locations of fish assemblages also vary.

Demersal fish spend at least the adult portion of their life cycle associated with the ocean
bottom. These fish are considered high-value fish and are sought by both commercial and
recreational anglers. Many demersal fish species have pelagic eggs or larvae that can be carried
long distances by ocean currents. Some common demersal fish are flounders (family
Pleronectidae), hakes and cods (family Gadidae), and sea basses and groupers (family
Serranidae). Demersal fish can be associated with hard bottom substrates such as rock
outcroppings, wrecks, coral growths, and sponges, while others are associated with soft bottom
substrates such as medium to coarse carbonate sands or carbonate shell hash. Fish associated
with hard bottoms include snappers (family Lutjanidae) groupers (family Serranidae), Atlantic
cod (Gadus morhua), haddock (Melanogrammus aeglefinus), and pollock (Pollachius virens),
and fish associated with soft bottoms include skates (family Rajidae), drums and croakers
(family Sciaenidae), sand flounders (family Paralichthyidae), hakes (family Merlucciidae), and
spiny dogfish (Squalus acanthias). Demersal fish associated with soft bottoms vary with season,
migrating both north and south as well as across the shelf with changing water temperatures.

Another category of fishes is the highly migratory fishes, often thought of as “blue water”
species. Highly migratory fishes often migrate from southern portions of the Atlantic to the Gulf
of Maine. Some examples of highly migratory species are Atlantic swordfish (Xiphias gladius),
tunas (family Scombridae), billfish (family Istiophoridae), and sharks; because they are sought
by commercial and recreational anglers, highly migratory species are also managed under
fisheries management plans.

3.4.1.2. Threatened and Endangered Species

This section discusses marine fishes that are listed as threatened or endangered under the ESA.
Two marine fish species that occur in the Study Area, the smalltooth sawfish (Pristis pectinata)
and the Atlantic sturgeon (Acipenser oxyrinchus oxyrinchus), are currently listed as endangered.
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Two endangered anadromous fish species potentially occurring in the Study Area are the
shortnose sturgeon (Acipenser brevirostrum) and the Atlantic salmon (Salmo salar) (NMFS
1998). The Atlantic salmon inhabits rivers in Maine and migrates to the North Atlantic Ocean
(NOAA 2013b), and the shortnose sturgeon inhabits rivers along the Atlantic coast but rarely
ventures into coastal marine waters (NMFS 1998).

Smalltooth Sawfish (Pristis pectinata)

Status (Endangered). On April 1, 2003, NMFS published a final rule (Federal Register 2003)
listing the Distinct Population Segment (DPS) of smalltooth sawfish in the Atlantic as
endangered under the ESA. Over the past 200 years, smalltooth sawfish populations have
declined considerably, primarily because of incidental capture by fishing gear as well as
destruction of habitat. The ESA listing was based on the following considerations: the
threatened destruction, modification, or curtailment of habitat or range; overutilization for
commercial, recreational, scientific, or educational purposes; inadequacy of existing regulatory
mechanisms; and other natural and manmade factors affecting the continued existence of the
species. Critical habitat was designated in 2009 (Federal Register 2009b) in southern and
southwestern Florida. Maintenance and protection of habitat is an important component of the
recovery plan for this species (NMFS 2009). Recent studies indicate that key habitat features
(particularly for immature individuals) consist of shallow water, especially near mangroves, with
estuarine conditions.

Distribution. The historic range of smalltooth sawfish extended throughout the Gulf of Mexico
and north to Long Island Sound on the east coast but has contracted considerably in U.S. coastal
waters over the past 200 years. Currently, the core of the smalltooth sawfish DPS is surviving
and reproducing in the waters of southwest Florida and Florida Bay, primarily within the
jurisdictional boundaries of Everglades National Park where important habitat features are still
present and are less fragmented than in other parts of the historic range (Simpfendorfer and
Wiley 2005; NMFS 2009).

Life History. Little is known about smalltooth sawfish habitat use, age, growth, reproduction,
feeding, or predators and competitors (NMFS 2009, 2010b). The smalltooth sawfish normally
inhabits shallow waters (< 10 m (33 feet)), often near river mouths or in estuarine lagoons over
sandy or muddy substrates, but can also occur in deeper waters (< 50 m (164 feet)) of the
continental shelf. Shallow water less than 1 m (3 feet) appears to be important nursery area for
young smalltooth sawfish. Smalltooth sawfish grow slowly and mature at about 10 years of age.
Females bear live young, and litters reportedly range from 1-20 embryos (NMFS 2009).

Smalltooth sawfish feed on benthic invertebrates and fishes. The saw of the sawfish has been
considered as a trophic apparatus, used to herd and even impale shallow-water schooling fishes
such as herrings and mullets (Breder 1952). It appears more likely that the saw is used to rake
the seafloor to uncover partially buried invertebrates. Small juvenile sawfishes may be
susceptible to predation from bull sharks (Carcharhinus leucas) and lemon sharks (Negaprion
brevirostris) that inhabit similar water depths as the smalltooth sawfish. The toothed saw of fish
of all sizes will readily entangle in nets, ropes, monofilament line, discarded pipe sections, and
other debris (Seitz and Poulakis 2006). Some sawfish are caught incidentally on hook-and-line
by fishers seeking sharks, tarpon, or groupers, and though most are released unharmed, many of
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these interactions will result in death of the individual. There was and may still be some
incentive to collecting the saws as curios, but this has not been well documented. There have
been no studies on competition between sawfishes and other co-occurring species.

Shortnose Sturgeon (Acipenser brevirostrum)

Status (Endangered). The shortnose sturgeon belongs to the family Acipenseridae and is one of
several members of the family found exclusively in North America. This species was originally
listed as endangered on March 11, 1967 (Federal Register 1967) under the Endangered
Preservation Act of 1966. Subsequently, NMFS prepared a recovery plan for the species under
the ESA (Federal Register 1998a), and at present there are 19 east coast rivers considered to
support DPSs (NMFS 1998b). Population declines were attributed to habitat loss or alteration,
pollution, and incidental capture in nets set for other species.

Distribution. The shortnose sturgeon is primarily an estuarine and riverine species and rarely
enters the coastal ocean of the Study Area. Most of the river systems listed as DPSs are in North
Carolina, South Carolina, Georgia, and northern Florida (NMFS 1998b). Although these
systems drain into the estuaries or the coastal ocean portion of the Study Area, shortnose
sturgeon have rarely been found in coastal or shelf waters (Dadswell et al., 1984; Moser and
Ross 1995; Collins and Smith 1997). Collins and Smith (1997) reviewed available records and
reported 39 individuals ranging from 2-3.3 feet (60-100 cm) total length caught offshore of
South Carolina during the months of January to March. Dadswell et al. (1984) reported
eight recorded catches from the Atlantic Ocean between Cape Henry, Virginia, and Cape Fear,
North Carolina.

Life History. The shortnose sturgeon is an anadromous species found in larger rivers and
estuaries of the North America eastern seaboard from the St. Johns River in Florida to the St.
Johns River in Canada. Although shortnose sturgeons occur primarily in fresh and estuarine
waters, occasionally they will enter the coastal ocean. Adults ascend rivers to spawn from
February to April; eggs are deposited over hard bottom, in shallow, fast-moving water (Dadswell
et al,, 1984; Murdy et al., 1997). Fecundity ranges from 27,000-208,000 eggs per female
(Murdy et al., 1997). Growth is relatively slow, with females reaching maturity in 6-7 years,
whereas males mature in 3-5 years. Shortnose sturgeon can live more than 67 years, with an
average life span of 30-40 years.

Atlantic Sturgeon (Acipenser oxyrinchus oxyrinchus)

Status (Threatened: Gulf of Maine DPS; Endangered: New York Bight, Chesapeake Bay,
Carolina, and South Atlantic DPSs). In 2009, the National Resources Defense Council (NRDC
2009) petitioned NMFS to list the Atlantic sturgeon as endangered under the ESA. The NRDC
requested that the species be segregated into five DPSs, including Gulf of Maine, New York
Bight, Chesapeake Bay, Carolina, and South Atlantic. On February 6, 2012, NMFS issued final
rules classifying the Gulf of Maine DPS as threatened and the other four DPSs, which are in the
Study Area, as endangered (Federal Register 2012a, 2012b). These recent listings did not
designate critical habitat due to a lack of information on individual DPSs.
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Distribution. Historically, Atlantic sturgeons were distributed along the east coast and inhabited
38 coastal rivers from the St. Johns River, Florida, to Hamilton Inlet, Labrador. Today they
inhabit 32 coastal rivers over a reduced geographic range, with the center of abundance being the
New York Bight (Atlantic Sturgeon Status Review Team, 2007; Dunton et al., 2010).

Life History. The Atlantic sturgeon is an anadromous species that resides for much of each year
in estuarine and marine waters, but ascends coastal rivers in spring to spawn in freshwater.
Spawning populations occur in 20 of the 32 east coast rivers that support Atlantic sturgeon.
Atlantic sturgeon are generally slow growing and late maturing, and mature individuals may not
spawn every year; generally, the range between spawning is 1-5 years. Spawning takes place in
flowing freshwater. Depending on their size, mature females produce between 400,000 and
8 million eggs. The eggs are adhesive and attach to gravel or other hard substrata. Larvae
develop as they move downstream to the estuarine portion of the spawning river, where they
reside as juveniles for years. Subadults will move into coastal ocean waters where they may
undergo extensive movements usually confined to shelly or gravelly bottoms in 33-164 feet
(10-50 m) water depths (Stein et al., 2004; Erickson et al., 2011). Fish distribution varies
seasonally within this depth range. During summer months (May to September) fish are
primarily found in the shallower depths of 33-66 feet (10-20 m). In winter and early spring
(December to March), fish move to depths between 66 and 165 feet (20 and 50 m) (Erickson et
al., 2011). Shelf areas less than 59 feet (18 m) deep off Virginia and the sandy shoals offshore of
Oregon Inlet, North Carolina, appear to be areas of concentration during summer months (Laney
et al., 2007). The area of high concentration offshore of Virginia was centered from
9.3-23.3 miles (15-37.5 km) from shore, and the maximum distance from shore during winter
was about 70 miles (112.5 km). Although there is considerable intermingling of populations in
the coastal oceans, adults return to their natal rivers to spawn. Adults grow to lengths of 14 feet
(4.3 m), weigh up to 800 Ibs (363 kg), and live for up to 60 years. Age at maturity varies with
subpopulation but ranges from 5-10 years in South Carolina to 22-34 years in the St. Lawrence
River, Canada.

Atlantic salmon (Salmo salar)

Status (Endangered: Gulf of Maine DPS). On November 17, 2000, NMFS and FWS jointly
published a final rule (Federal Register 2009a) listing the Gulf of Maine DPS of Atlantic salmon
as endangered under the ESA. In 2006, the Gulf of Maine DPS underwent a Status Review by a
Biological Review Team. As a result, on July 20, 2009, NMFS and FWS jointly determined that
the Gulf of Maine DPS should be expanded to include additional freshwater habitats as well as
those already listed in November 2000 (Federal Register 2009c¢).

Distribution. Historically, anadromous Atlantic salmon have been found on both sides of the
North Atlantic: from Connecticut to Ungava Bay in the western Atlantic and from Portugal to
Russia’s White Sea in the eastern Atlantic, including the Baltic Sea (Federal Register 2009c).
Atlantic salmon originally occurred in almost every river north of the Hudson River but now are
only known to be present in 11 rivers. By the 19th century, populations of U.S. Atlantic salmon
were severely depleted as a result of overexploitation, degradation of water quality, and
damming of rivers; they continued to decline through the first half of the 20th century. Despite
current conservation efforts, the number of adult Atlantic salmon returning to New England
rivers remains low (NOAA 2013c).
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Life History. Adult Atlantic salmon return to their natal rivers from the open ocean to spawn
(NOAA 2013b). The adults ascend the rivers from spring to fall with peak migrations occurring
in June and spawning occurring in early November (Federal Register 2009c). The eggs remain
in a redd, or series of nests in the gravel, until they hatch in late March or April. After the eggs
hatch, they go through a series of life stages: alevin (recently hatched), fry (active feeders), and
parr (juveniles with vertical bars). The juveniles remain in the rivers as they develop and
undergo smoltification (physical and biological changes required for the transition to salt water)
at around 2 years of age. The smolt emigrate down the river over a 2- to 3-week time period.
After reaching the Atlantic Ocean, the salmon migrate long distances to open ocean between
Labrador and Greenland. The juvenile Atlantic salmon typically mature over 2 years, after
which they return to their natal rivers to spawn (Federal Register 2009c).

3.4.1.3. Fish Hearing

Fish use underwater sounds to obtain a great deal of information about their environment. In
addition to listening to sounds to detect information about their physical environment, many
species of bony fishes (but not elasmobranchs) use sound for communication as well as mating
and territorial interactions (Zelick et al., 1999). There is very limited information available
about fish hearing; the available data shows that, with a few exceptions, bony fishes cannot hear
sounds above about 3-4 kHz and the majority of species are only able to detect sounds to 1 kHz
or below, while cartilaginous fishes detect sounds to no more than 600 or 800 Hz (see
Table A-13 in Appendix A). More detailed information about fish hearing and underwater
sound is in the Appendix J of Atlantic OCS Proposed G&G Activities Programmatic EIS
(BOEM 2012a).

3.4.1.4. Essential Fish Habitat

The Magnuson-Stevens Fishery Conservation Management Act (16 U.S.C. 1801-1882)
established regional Fishery Management Councils (FMCs) and mandated that Fishery
Management Plans (FMPs) b