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Abstract: This final overseas environmental impact statement/environmental impact statement has been
prepared by the Department of the Navy to address the impacts of the installation and operation of the
proposed undersea warfare training range. The potentially affected areas of the preferred site (in the
Jacksonville Operating Area) and of the alternative sites (within the Charleston, Cherry Point, and
Virginia Capes Operating Areas) have been studied to determine how installation of and operation on the
proposed undersea warfare training range would affect the marine and landside environments.



EXECUTIVE SUMMARY

The proposed action is to place undersea cables and transducer nodes in a 1,713-square-
kilometer (km?) (500-square-nautical-mile [NM?]) area of the ocean to create an undersea
warfare training range (USWTR) for anti-submarine warfare (ASW) training. The ASW training
would involve up to three vessels and two aircraft using the range for any one training event,
although events would typically involve fewer units. The instrumented area would be connected
to the shore via a single trunk cable. The proposed action would require logistical support for
ASW training, including the handling (launch and recovery) of exercise torpedoes (non-
explosive) and submarine target simulators.

ES.1 Purpose of the Proposed Action

The purpose of the proposed action is to enable the U.S. Navy to train effectively in a shallow
water environment (37 to 274 meters [m], or 120 to 900 feet [ft], in depth) at a suitable location
for Atlantic Fleet ASW capable units. The 37-to-274-m (120-t0-900-ft) depth parameter for the
range was derived from collectively assessing depth requirements of the platforms that would be
using this range, and approximate the water depth of potential areas of conflict that the Navy has
identified.

ES.2 Need for the Proposed Action

There are four fundamental reasons why the Department of the Navy (DoN) requires an
instrumented undersea warfare training range off the east coast of the U.S.:

. Worldwide Deployment Involving Littoral Conditions. Atlantic Fleet units
deploy worldwide, and shifts in the military strategic landscape require increased
naval capability in the world’s shallow, or littoral, seas; such as the Arabian Sea,
the South China Sea, and the Korean Sea. Training effectively for these shallow
littoral environments requires the availability of realistic conditions in which
potential combat situations can be adequately simulated.

. U.S. World Role. The role of the U.S. in keeping critical sea lanes open makes it
imperative that U.S. military forces be the best trained, prepared, and equipped in
the world. ASW is a Navy core capability and is a critical part of that mission.
The Navy is the only Department of Defense (DoD) service with an ASW
responsibility, and must be trained and capable in littoral water operations to
assure access for the U.S. and our allies to strategic areas worldwide.

. Threat of Modern Diesel Submarines. The current global proliferation of
extremely quiet submarines poses a critical threat to the maritime interests of the
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U.S. These silent diesel submarines, easily obtainable by potential adversaries, are
capable of extended, silent, submerged operations in confined, congested littoral
regions where acoustic conditions make detection significantly more challenging
than in deep water. These silent vessels can get well within *smart’ (i.e., self-
guided) torpedo or anti-ship missile range of U.S. forces before there is a
likelihood of their being detected by passive sonar “listening.” For this reason, use
of, and training with, active sonar is crucial to today’s ASW, U.S. operational
readiness, national defense, and homeland security. Such training is critical to our
ability to deliver fighting forces overseas and to protect civilians and cargo in
transit on the world’s oceans.

J Mission Readiness and Fulfillment. The Navy's primary mission is to maintain,
train, equip, and operate combat-ready naval forces capable of resolving conflicts,
deterring aggression, and maintaining freedom of the seas. Training with the
actual sensors and weapons systems aboard their own ship, submarine, or aircraft,
in a complex and appropriate operational setting, and with a realistic scenario is
key to maintaining Fleet combat readiness and to survival in actual wartime
conditions.

Timely and accurate feedback of training performance to exercise participants and
the ability to rapidly reconstruct the training event contribute significantly to the
quality of this complex training. These capabilities may only be realized through
the use of an instrumented, at-sea training range. At present, the only operational
Atlantic instrumented training range is located in a deep-water environment,
requiring that results be extrapolated to apply to the critically different conditions
of shallow water. Doing so requires speculation and interpretation to evaluate
crew and equipment performance, reducing the accuracy of the feedback.

The proposed USWTR would provide an environment:

- that is consistent with real-world threat situations.

- where training exercises can be conducted under safe and controlled
conditions.

- with critically important real-time feedback that eliminates the need to
repeat training events to validate and confirm results.

In addition, Section 5062 of Title 10 of the U.S. Code (USC) contains a legal mandate for such
training as would be provided by the proposed range. Title 10 directs the Chief of Naval
Operations (CNO) to organize, train, and equip all naval forces for combat. The CNO fulfills this
direction by conducting training activities prior to deployment for actual operations.
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ES.3 Preparation of the Final Overseas Environmental Impact
Statement/Environmental Impact Statement (Final
OEIS/EIS)

The DoN has prepared this final overseas environmental impact statement/environmental impact
statement (OEIS/EIS) to assess the potential environmental effects of installing and operating a
USWTR offshore of the east coast of the United States. The final OEIS/EIS has been prepared
pursuant to:

. National Environmental Policy Act (NEPA) of 1969, which requires a detailed
environmental analysis for major federal actions with the potential to significantly
affect the quality of the human environment.

. Council on Environmental Quality (CEQ) regulations in 40 Code of Federal
Regulations (CFR) Parts 1500 to 1508, which implement the requirements of
NEPA.

. Presidential Executive Order (EO) 12114, which requires environmental

documentation for Environmental Effects Abroad of Major Federal Actions.

. DoD regulations implementing EO 12114: 32 CFR Part 187, Environmental
Effects Abroad of Major Department of Defense Actions.

. DoN regulations implementing NEPA (32 CFR Part 775).

The provisions of NEPA apply to major federal actions with effects that occur within U.S.
territory. In this final OEIS/EIS, text that describes the effects that occur within U.S. territory is
in italicized font. EO 12114 applies to major federal actions outside the 50 states, territories, and
possessions of the U.S., including marine waters seaward of the U.S. territorial seas. The
proposed action involves impacts both within and outside U.S. territory; therefore, the document
is being prepared as a final OEIS/EIS under the authorities of both NEPA and EO 12114.

In preparation of this final OEIS/EIS, the DoN evaluated alternative sites for the proposed
USWTR. Siting of the USWTR offshore of northeastern Florida is the Navy’s preferred
alternative.

The National Marine Fisheries Service, a part of the National Oceanic and Atmospheric
Administration, is a cooperating agency in the preparation of this final OEIS/EIS.
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ES.4 Proposed Action and Alternatives

ES.4.1 Proposed Action
ES.4.1.1 Range Installation

The USWTR instrumentation is a system of underwater acoustic transducer devices, called
nodes, connected by cable to each other and to a landside facility where the collected range data
are used to evaluate the performance of participants in shallow water training exercises. These
transducer nodes are capable of both transmitting and receiving acoustic signals from ships and
submarines operating within the USWTR, which allows the position of the participants to be
determined and stored electronically for both real-time and future evaluation. More specifically:

. The USWTR would consist of no more than 300 transducer nodes spread on the
ocean floor over an area of approximately 1,713-km? (500-NM?). The distance
between nodes would vary from 2 to 6 km (1 to 3 NM), depending on water
depth.

. The nodes would be connected with commercial fiber optic undersea cable
approximately 3.1 centimeters (cm) (1.22 inch [in]) in diameter, such as that used
by the telecommunications industry. A total of approximately 1,110 km (600 NM)
of cable would be used between nodes.

. The interconnect cable between each node would be buried, if deemed necessary,
at specific locations within a range. The decision to bury would be based on
activities that interact with the bottom, such as anchoring and extensive use of
bottom-dragged fishing gear. The trunk cable connecting the range to the shore
facilities would be buried to a depth of approximately 1 m (3 ft). The trunk cable
would be installed in conduit via horizontal directional drilling nearshore, and by
trenching between the land side end of the conduit and further offshore of the end
of the conduit to the junction box. Ocean-bottom burial equipment would be used
to cut (hard bottom) or plow (soft sediment) a furrow approximately 10 cm (4 in)
wide, into which the cable would be placed.

. The landside portion of the trunk cable would be buried and terminate in a small
building, known as the cable termination facility (CTF), an approximately 37-m?
(400-ft?) structure that would house the power supplies, system electronics, and
communications gear necessary to operate the offshore range. From the CTF,
secure data (associated computer equipment rendering relevant array
information into digital, comprehensible, event information then encrypting it for
further transmission) would be forwarded to FACSFAC Jacksonville (for Site A
or B) or FACSFAC VACAPES (for Site C or D) and debriefing sites ashore.

Figure ES-1 is a general illustration of the USWTR instrumentation on land and in the water.
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Construction would be completed in one to three phases based on the funding profile. If
completed in multiple phases, the first phase would be a minimum of 686 km? (200 NM?),
followed by another 686 km? (200 NM?) and a final increment of 343 km? (100 NM?). A two
phase installation is also possible. Construction would take approximately 6 to 12 months per
phase. The OEIS/EIS reflects the anticipated effects of a single installation phase and the entire
operational capability of the USWTR.

ES.4.1.2 Training Range Usage

The principal type of exercise conducted on the USWTR would be ASW, for which a wide range
of platforms (i.e., ships and aircraft), non-explosive exercise weapons, and training-related
devices are used. Submarines, surface ships, and aircraft all conduct ASW and would be the
principal users of the range. The requirements of threat realism on the USWTR necessitate
training with a variety of sensors, non-explosive exercise weapons, target submarine simulators,
and other associated hardware. Many of the materials used on the USWTR would be recovered
after use; however, some would be left in place. All ordnance used would be non-explosive.

Either individually or as a coordinated force, submarines, surface ships, and aircraft conduct
ASW against submarine targets. Submarine targets include both actual submarines and other
mobile targets that simulate the operations of an actual submarine. ASW exercises are complex
and highly variable. These exercises have been grouped into the four representative scenarios,
summarized in Table ES-1, in order to best characterize them for environmental impact analysis
purposes.

ES.4.2 Site Selection Process

Operational requirements for the USWTR site are set forth in what is called an operational
requirements document (ORD) (Subchapter 2.3.1.1). The ORD contains both the operational and
physical requirements for the USWTR and is the basis for the site selection process. The first
step for the Navy in identifying alternative sites for the USWTR was to define the parameters
required for an effective range. While the USWTR would be an underwater training range, as it
is to be primarily used for ASW, exercises would typically involve surface and air participants as
well. The site selection process evaluated operational and climatological factors, including air
station proximity, climatological availability, and shore landing site and infrastructure. The sites
were ranked in each category as desirable, satisfactory, or unsatisfactory, and then the results of
the evaluations for each site were compared. The site selection process for the USWTR narrowed
the potential USWTR sites to four: offshore of northeastern Florida (Jacksonville OPAREA);
offshore of central South Carolina (Charleston OPAREA); offshore of southeastern North
Carolina (Cherry Point Operating Area [OPAREA]); and offshore of northeastern Virginia
(VACAPES OPAREA).
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Table ES-1
USWTR Scenarios
Component Scenario 1 Scenario 2 Scenario 3 Scenario 4
Exercise One fixed- or rotary- One ship and one One submarine vs. Two surface ships and
Participants | wing aircraft vs. one helicopter vs. one submarine target | two helicopters vs.
submarine target submarine target submarine target
Exercise Lightweight exercise Lightweight and Heavyweight Lightweight and
Weapons torpedoes (EXTORPs) | heavyweight EXTORPs heavyweight
Used (all and lightweight EXTORPSs (and once EXTORPSs (and once
Weapons recoverable exercise per year, a vertical per year, a VLA may
are Non- torpedoes launch antisubmarine be fired from a ship on
explosive) (REXTORPS) rocket [VLA] may be range) and
fired from a ship on REXTORPs
range) and
REXTORPs
Active Active sonobuoys, Ships’ sonar, active Submarine sonar, Ships’ sonar, active
Sound dipping sonar, range sonobuoys, range range pingers, sonobuoys, range
Sensors/ pingers, torpedo pingers, dipping sonar, | torpedo sonar, and pingers, dipping sonar,
Sources sonar, underwater torpedo sonar, and underwater torpedo sonar, and
Used communication underwater communication underwater
devices, submarine communication devices communication
acoustic devices, submarine devices, submarine
countermeasures, and | acoustic acoustic
anti-torpedo decoys countermeasures, and countermeasures, and
(NIXIE) NIXIE NIXIE
Other Passive sonobuoys, Passive sonobuoys, Submarine acoustic Passive sonobuoys,
Devices target simulators, target simulators, countermeasures, target simulators,
Used submarine acoustic submarine acoustic submarine target submarine acoustic

countermeasures, and
expendable
bathythermographs
(XBTs)

countermeasures, and
XBTs

simulators, and XBTs

countermeasures, and
XBTs

Approximate

2 hours (helicopters)

3 hours

6 hours

3 hours

Duration of | 4 — 5 hours (fixed
Exercise wing)
Frequency 355 exercises per 62 exercises per year 15 exercises per year | 38 exercises per year
of Exercise year
Comments Submarine targets can | Submarine targets can | One submarine Submarine targets can
be an actual be an actual simulates a quiet be an actual
submarine or submarine or diesel-electric submarine or
submarine target. submarine target. submarine. The other | submarine target.
attempts to detect,
locate, and simulate
attack.
Executive S-6 Summary
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Subsequently, because of new operational concerns, revised capabilities, and relocation of Fleet
assets that have occurred over the last decade, the Charleston OPAREA located offshore of
Charleston, South Carolina, was added as a potential alternative site. Figure ES-2 depicts the
general locations of the USWTR sites along the east coast of the United States. The alternative
sites are now:

Site A - offshore of northeastern Florida (Jacksonville OPAREA).

Site B — offshore of central South Carolina (Charleston OPAREA).

Site C — offshore of southeastern North Carolina (Cherry Point OPAREA).
Site D — offshore of northeastern Virginia (VACAPES OPAREA).

Based on application of the site evaluation criteria and proximity to Navy fleet concentration
areas, Alternative A, USWTR Site A off the coast of northeastern Florida, is the preferred
USWTR site alternative. This alternative offers excellent training opportunities based on
bathymetric and typical water column characteristics in the area.

ES.4.3 Description of Alternatives
ES.4.3.1 Alternative A

The western edge of the Site A USWTR would be located 93 km (50 NM) east of Florida’s
northeastern shoreline. Installation of the USWTR at the proposed Site A, as at all proposed
sites, would entail the placement of no more than 300 transducer nodes in water depths ranging
from approximately 37 to 366 m (120 to 1,200 ft), over an approximate 1,713-km* (500-NM?)
area. The interconnect cable between each node may be buried in the shallower depths at Site A
due to potential entanglement concerns related to bottom-trawling fishing gear (there is more
intensive bottom trawling in the vicinity of the Sites A and D than in the vicinity of Sites B and
C). In deeper waters, the interconnect cable would not be buried. The trunk cable connecting the
range to the CTF located on shore would be buried (including within U.S. territory) to a depth of
approximately 0.5to 1 m (1 to 3 ft).

The trunk cable would either be directly buried in an armored cable or conduit on shore at
Naval Station (NS) Mayport. Commercial power and telecommunications connections would be
made to the Naval Station Mayport infrastructure. The communications signals would be routed
to the range operations center (ROC) at Fleet Area Control and Surveillance Facility
Jacksonville (FACSFAC JAX) and electronics would be housed at the terminal end of the
communications link.

ES.4.3.2 Alternative B

The western edge of the Site B USWTR would be located approximately 70 km (38 NM)
offshore of central South Carolina. The interconnect cable between each of the 300 nodes would
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be buried if deemed necessary. The trunk cable connecting the range to the CTF located on shore
would be buried (including within U.S. territory) to a depth of approximately 0.5to 1 m (1 to 3
ft).

Onshore, Ft. Moultrie on Sullivan’s Island provides a possible shore landing site for the cable.
The trunk cable would either be directly buried in an armored cable or conduit on shore. Power
and telecommunications connections would be made with the Ft. Moultrie National Monument.
Data would be sent from the CTF to the ROC at FACSFAC JAX or VACAPES and electronics
would be housed at the terminal end of the communications link.

ES.4.3.3 Alternative C

Under this alternative, the western edge of the USWTR would be located about 86 km (47 NM)
offshore of southeastern North Carolina. The interconnect cable between each node might be
buried. The trunk cable connecting the range to the CTF located on shore would be buried
(including within U.S. territory) to a depth of approximately 0.5to 1 m (1 to 3 ft).

Onshore, the Marine Corps Base Camp Lejeune in Jacksonville, North Carolina, provides a
possible shore landing site for the cable. The trunk cable would either be directly buried in an
armored cable or conduit on shore. Data would be sent from the CTF to the Starling
communication site at MCB Camp Lejeune and then to the ROC at FACSFAC VACAPES, and
electronics would be housed at the terminal end of the communications link.

ES.4.3.4 Alternative D

Under Alternative D, the western edge of the USWTR would be located about 63 km (34 NM)
east of Virginia’s northeastern shoreline. The interconnect cable between each node may be
buried in the shallower depths at Site D due to potential entanglement concerns related to
bottom-trawling fishing gear. In deeper waters, the interconnect cable would not be buried. The
trunk cable connecting the range to the CTF located on shore would be buried (including within
U.S. territory) to a depth of approximately 0.5to 1 m (1 to 3 ft).

The trunk cable would be installed either directly buried in an armored cable or conduit at the
National Aeronautics and Space Administration (NASA) Wallops Flight Facility (WFF).
Commercial power and telecommunications connections would be made to the NASA WFF
infrastructure. The communications signals would be routed to the ROC at FACSFAC
VACAPES, and electronics would be housed at the terminal end of the communications link.
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ES.4.3.5 No Action Alternative

CEQ regulations provide that a No Action Alternative should be included in the analysis of
alternatives and associated impacts. This alternative represents existing conditions at the
USWTR locations and is used as the baseline alternative against which the magnitude of impact
of constructing and operating a shallow water ASW range is evaluated.

Under the No Action Alternative, no USWTR would be installed off the east coast of the U.S.
However, under the No Action Alternative, active sonar activities would continue across Navy
OPAREAs and adjacent areas in a manner that maximizes research, development, testing and
evaluation (RDT&E) and training opportunities; and ASW training would continue to take place.
Training involves the use of passive and active sonar during simulated attacks on surface ships or
submarines. A detailed analysis of current ASW training impacts is contained in the Navy’s
Final EIS/OEIS for Atlantic Fleet Active Sonar Training.

Although a No Action Alternative would not prevent the Navy from maintaining ASW readiness,
the No Action Alternative is detrimental to training efficiency and effectiveness primarily
because it lacks timely feedback of performance data to participating units.

ES.5 Impacts of the Proposed Action and Alternatives

ES.5.1 Physical Environment

For each of the alternatives, the cable installation would temporarily displace some bottom
sediments and increase local sedimentation rates as the material returned to the sea floor.
Installation of the cable and transducer nodes would also result in a temporary increase in
turbidity that would not pose a significant impact, given its limited duration.

Materials expended during the launch, operation, and recovery of exercise torpedoes (such as
control wires, air launch accessories, flex hose, and ballast), expended devices (expendable
bathythermographs [XBTs], sonobuoys, and acoustic device countermeasures [ADCs]), and
expendable mobile ASW training targets (EMATTs) would be left in place. The expended
materials are unlikely to result either in any significant environmental impacts to the sea floor or
in a significant degradation of marine water quality. Over a period of years, these materials
would degrade, corrode, and become incorporated into the sediments.

ES.5.2 Acoustic Effects

A screening analysis was conducted to determine whether 1) a given species could occur within
the geographic area influenced by the active acoustics on one of the four USWTR sites, and if so,
2) if it possessed some sensory mechanism that would allow it to perceive the sounds generated

Executive S-9 Summary



Final OEIS/EIS Undersea Warfare Training Range

on the USWTR. Based on this screening analysis, plankton, invertebrates, seabirds, sea turtles,
pinnipeds, and manatees were excluded from acoustic effect analysis.

Although it is expected that some fish species would be able to detect the lower frequency
sounds to be generated on the USWTR and individual fish may be affected, discernable effects to
local fish populations are not anticipated. There is limited information available that suggests
that very intense non-impulsive acoustic sources at close ranges could result in mortality to small
fish larvae. Experiments have shown that exposure to loud sound can result in significant
threshold shifts (reductions in hearing sensitivity) in certain fish that are classified as hearing
specialists (but not those classified as hearing generalists), however these threshold shifts are
temporary and it is not evident that they lead to any long term effects.

With regard to human divers, it is unlikely that recreational or commercial divers would be
present in the USWTR area. However, if divers were present, the potential for effects on them
from active sonar transmissions within the USWTR would be negligible, as Navy training
exercises would not be conducted close enough to them to exceed permissible exposure limits.
Separate from any concern about acoustic impacts on divers, this is a matter of routine and
prudent ship handling to ensure that Navy ships and any diver support ships remain clear of each
other.

Mysticete (baleen whales) and odontocete (toothed whales) species studied to date hear in the
mid- to high-frequency range and may be found at the USWTR sites. Thus, mysticetes and
odontocetes are included for further evaluation from an acoustic perspective.

Potential effects are categorized either as physiological effects, which include permanent
threshold shift (PTS) and temporary threshold shift (TTS), or behavioral effects. Categorizing
potential impacts as either physiological or behavioral effects allows them to be related to the
Marine Mammal Protection Act (MMPA) harassment definitions for military readiness activities:

. MMPA Level A harassment includes any act that injures or has the significant
potential to injure a marine mammal or marine mammal stock in the wild. For this
OEIS/EIS, the Level A harassment “zone” extends from the source to the distance
and exposure at which the slightest amount of injury is predicted to occur (onset
PTS).

. MMPA Level B harassment includes all actions that “disturb or are likely to
disturb a marine mammal or marine mammal stock in the wild through the
disruption of natural behavior patterns...to a point where such behavioral patterns
are abandoned or significantly altered.” For this OEIS/EIS, the Level B “zone”
begins just beyond the point of slightest injury and extends outward from that
point to include all animals that may possibly experience behavioral disturbance
(either TTS or behavioral disturbance at levels below TTS).
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In this final OEIS/EIS, sound exposure thresholds for TTS and PTS are as presented in the
following text box:

195 dB re 1 pPa*-s received SEL* for TTS

215 dB re 1 uPa’-s received SEL for PTS

*SEL = sound exposure level

In this final OEIS/EIS, a risk function is used to determine the probability of behavioral
disturbance at exposure levels below those that may cause TTS. The function determines the
probability of harassment for animals based upon the maximum received sound pressure level
(dB re 1 pPa). The function is applied to marine mammal density estimates to determine the
proportion of animals that experience behavioral disturbance and which are counted as Level B
harassment.

Navy actions on the fixed instrumented range would be repeated in the same geographic area
over time. In developing Level B criteria for this document, the Navy conservatively assumed
that short-term, non-injurious sound exposure levels (SELs) could result in behavioral pattern
disruption in the context of the proposed use of a USWTR. As a result, the actual incidental
harassment of marine mammals associated with this action may be less than calculated.

It is important to distinguish the criteria and thresholds proposed for the operation of mid-
frequency active sonars at the USWTR from the criteria and thresholds supporting the MMPA
letters of authorization issued by the National Marine Fisheries Service (NMFS) for Surveillance
Towed Array Sensor System Low Frequency Active (SURTASS LFA) sonar. There are
fundamental differences between the sound sources that will operate at USWTR and the
SURTASS LFA system. The criteria used in this analysis account for the characteristics
associated with operation of active mid-frequency sonars. The Navy issued the Record of
Decision for Atlantic Fleet Active Sonar Training (AFAST). This project includes evaluating the
potential environmental effects associated with the use of mid- and high-frequency active sonar
technology and the improved extended echo ranging (IEER) system during AFAST activities
within and adjacent to existing Navy operating Areas (OPAREAS) located along the east coast of
the United States and in the Gulf of Mexico.
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ES.5.3.1 Endangered Species

Sound exposure zones were developed based on the impact criteria and thresholds described
above. These criteria are also applied to evaluate the potential for harm (injury) or harassment
under the Endangered Species Act (ESA). The Navy concludes that the use of the proposed
USWTR has the potential to affect certain endangered marine mammals, and consultation with
NMFS, in accordance with ESA, is appropriate for this action. The Navy’s assessment indicates
that the proposed action will not adversely modify or destroy any critical habitats.

The ESA-listed sea turtle species that could occur in each of the four alternative USWTRs are:
leatherback turtle; loggerhead turtle, green turtle; Kemp’s ridley turtle; and, hawksbill turtle.
There could be an incidental take of these species as a result of vessel operations during cable
installation and during training exercises on the range.

The ESA-listed marine mammal incidental exposure estimates for the proposed Site A USWTR
include the North Atlantic right whale and the humpback whale. The ESA-listed marine mammal
incidental exposure estimates for the proposed Site B USWTR include the North Atlantic right
whale and the humpback whale. The ESA-listed marine mammal incidental exposure estimates
for the proposed Site C USWTR include the North Atlantic right whale. The ESA-listed marine
mammal incidental exposure estimates for the proposed Site D USWTR include the North
Atlantic right whale, the fin whale, and the sperm whale. Although the effects of the short-term
sound exposures are not expected to be significant, the Navy concludes that activities on the
range may affect these species and will discuss mitigation measures with NMFS during the ESA
consultation process.

ES.5.3.2 Marine Mammal Protection Act

The Navy concludes that impacts to species or stocks of marine mammals would be negligible
for each of the proposed USWTR alternatives. Species that may be harassed as a result of range
installation and use are listed in Table ES-2.

o The overwhelming majority of the acoustic exposures are within the non-injurious
TTS or behavioral effects zones.

o Species-specific analyses support the conclusion that proposed USWTR

installation and operations would have a negligible impact on species or stocks of
marine mammals at any of the USWTR alternative sites.
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Table ES-2

Non-ESA-Listed Species of Marine Mammals Evaluated for Incidental Harassment

Species Site A Site B Site C Site D
Minke Whales v N N N
Pygmy/dwarf Sperm Whales v \/ \ \/
Beaked Whales* v \ \ \
Atlantic White-sided Dolphin \+
Rough-toothed Dolphin v \ \ \
Bottlenose Dolphin v \ \ \
Pantropical Spotted Dolphin v \ \ \
Atlantic Spotted Dolphin v \ \ \
Striped Dolphin v N N N
Clymene Dolphin v \ \ \/
Common Dolphin v \ \ \
Risso’s Dolphin v \/ \ \/
Pilot Whales v N N N
Harbor Porpoise \+ \+
Note:

" Beaked whale species here are assumed to include Gervais', Blainville's, True’s,
and Cuvier’s beaked whales.

+ Insufficient data exists to calculate density estimates for these species in the
indicated OPAREA; however, rare observations have been made indicating that
these species may be present in the OPAREA.

The Navy will submit an MMPA Letter of Authorization (LOA) request for the preferred
alternative. As part of that process, the Navy will consult with NMFS on potential mitigation
measures and their potential to reduce the likelihood for behavioral disturbance and incidental
harassment of marine mammals. Harassment estimates for this final OEIS/EIS are primarily
without consideration of mitigation measures.

ES.5.3 Non-Acoustic Effects
ES.5.3.1 Ecology

The potential non-acoustic effects on marine organisms at the proposed USWTR sites are
discussed together, since impacts are anticipated to be similar at the four sites.

Cable installation may have a temporary impact on benthic organisms, including benthic fish,
during the placement of the transducer nodes and interconnect cable and the burial of the trunk
cable. As this action would result in a reduction of the quantity and/or quality of some types of
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essential fish habitat (EFH), installation of the proposed USWTR may adversely affect EFH at
all of the four proposed sites. By letter dated October 16, 2008, the Navy submitted the
Biological Assessment to the Office of Protected Resources of NMFS. The Biological
Assessment provided an assessment of the potential impacts to species listed under ESA.

Marine mammals are not likely to be impacted during construction, as they do not typically
utilize sea floor habitat for extended periods of time. Green, loggerhead, and Kemp’s ridley sea
turtles are associated with ocean bottom habitats. The construction period for installing cable is
of limited duration; thus, there would be an extremely low probability that installation equipment
would come into direct contact with any turtle. The Navy concludes that the placement and
burial of cable may affect sea turtle species, all of which are protected under the Endangered
Species Act (ESA). Further, placement and burial of cable may affect ESA-listed mammal
species.

No ordnance would be detonated during training exercises; therefore, the physical force to which
marine organisms would be exposed would be limited to that produced by torpedo launching and
movement. There is negligible risk that a marine mammal could be struck by a torpedo during
ASW training events on the USWTR sites. There would be no adverse effects to marine
organisms with respect to chemical releases from sensing devices, countermeasures, and targets.
The Navy determined that the deployment of materials such as torpedo control wires, air launch
accessories, flex hoses, and EMATTS on the proposed USWTR range may affect ESA-listed
species or harass or take species protected under the MMPA.. Therefore, the Navy concludes that
the construction of the proposed USWTR has the potential to affect certain listed sea turtle
species, and consultation with NMFS, in accordance with ESA and MMPA, is appropriate for
this action.

With respect to potential vessel strikes, the Navy has adopted protective measures to reduce the
potential for collisions with surfaced marine mammals and sea turtles. Based on these standard
operating procedures, collisions with marine mammals and sea turtles are not expected. In
addition, the Navy has adopted protective measures for North Atlantic right whales during transit
of Navy vessels in near-shore areas of the mid-Atlantic. Based on the Navy protective measures
and the implementation of mitigation measures during times of anticipated right whale
occurrence, Navy vessels are not likely to adversely affect North Atlantic right whales.

ES.5.3.2 Socioeconomic Environment

Socioeconomic impacts on military usage, commercial fishing, recreational fishing, shipping,
and commercial and recreational boating were examined.

The general areas of sites A, B, C, and D are all major areas of military use, primarily by the
Navy and Marines. FACSFAC VACAPES would centrally coordinate USWTR utilization to
avoid conflicts with military operations in either the Cherry Point or VACAPES OPAREA,
whereas FACSFAC JAX would coordinate USWTR utilization related to the Jacksonville
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OPAREA and Charleston OPAREA. Therefore, none of the four proposed USWTR sites would
have significant negative effects on military activity in the vicinity of the ranges.

It is anticipated that there would be little potential interaction between the trunk cable and fishing
gear, including bottom equipment. While recreational fishing is popular in each of the
OPAREAs, most recreational fishing and boating occurs within a few miles of shore and is
expected to be infrequent in the vicinity of any of the proposed USWTR sites. A delay or
immediate hold on exercises would be considered if any vessel or aircraft entered the vicinity of
the exercise.

USWTR operational activities would be required to avoid shipping vessels transiting through the
range area or recreational boaters within the range. Since the proposed range is in the exclusive
economic zone, no disruption to commercial shipping could be imposed. Commercial ship traffic
or recreational boating activities within the operations area could require that the Navy delay,
interrupt, or alter training exercises.

ES.5.3.3 Cultural Resources at Sea

Shipwrecks and/or obstructions are known to occur within the Jacksonville, Charleston, Cherry
Point, and VACAPES OPAREAS. Known shipwreck locations would be avoided during
installation. If a shipwreck were identified during the survey of the trunk cable corridor or within
the range boundaries, its location would be documented so that it could be avoided in the
placement of the nodes and the cables. If a shipwreck is found, the Navy would consult with the
State Historic Preservation Office pursuant to Section 106 of the National Historic Preservation
Act. It is unlikely that materials expended during the proposed USWTR exercises would come
into contact with the shipwrecks and adversely affect them.

ES.5.3.4 Landside Impacts

Potential landside impacts were considered for each proposed USWTR site, as follows:

. Land use: There would be no land use impacts at the proposed USWTR landfall
sites. Operation of the CTF would be consistent with the ongoing uses of each
site.

. Socioeconomics: There would be no displacement of persons associated with

implementation of landside components of the proposed action at each site. With
respect to the executive order (EO) on environmental justice (EO 12898),
implementation of the proposed action at any USWTR site would not result in
disproportionately high and adverse environmental or health impacts on minority
or low-income populations. In regard to EO 13045, implementation of the

Executive S-15 Summary



Final OEIS/EIS

Undersea Warfare Training Range

Executive

proposed action at any of the proposed sites would not pose disproportionate
environmental health and safety risks to children.

Wetlands: At each of the proposed USWTR landfall sites, the CTF would be sited
to avoid any wetland areas. While installing the landside portion of the trunk
cable, if wetlands occur in the proposed route of the trunk cable, directional
drilling would be used to avoid wetlands to the maximum extent practicable.

Threatened and endangered species: At the proposed Site A landfall location, the
construction and operation of the USWTR would have no effect on the wood
storks observed near NS Mayport, as there are no documented nests in the
immediate vicinity of the CTF. With respect to sea turtles, current conservation
measures in place at NS Mayport beach would result in no effect to any nesting
sea turtles that may occur. Manatees would not be affected.

With respect to the Site B landfall location, federally threatened loggerhead sea
turtles nest on Sullivan’s Island. In nearshore waters, the Florida manatee has
been sighted near Charleston Harbor. Conservation measures would be
implemented so that there would be no effect to these species. There have been no
surveys conducted for seabeach amaranth, Canby’s dropwort, or American
chaffseed, so their presence in the vicinity of Fort Moultrie National Monument is
not known. If Site B is selected as the preferred alternative, a plant survey will be
performed prior to installation and the Navy will consult with the United States
Fish and Wildlife Service (USFWS) if any threatened or endangered species are
found.

At the proposed Site C landfall location, conservation measures are already in
place to protect the seabeach amaranth, piping plover, and sea turtles that may
nest on the beach. Adherence to the conservation measures currently in place
would minimize or eliminate the potential for adverse effects on all three species.

The landfall location at Site D, Wallops Island, is more than 3.2 km (2 mi) away
from the Atlantic coast piping plover breeding area on the northern end of the
island and more than 4 km (2.5 mi) from the breeding area at the southern end, so
no effects are anticipated.

Essential fish habitat: A very small area of nearshore EFH would be impacted by
the process of burying the trunk cable in the corridor that connects the USWTR
with the CTF at NS Mayport, Fort Moultrie, Onslow Beach, or Wallops Island.
The maximum area potentially impacted in the process of burying the trunk cable
is estimated as a 5-m (16.4-ft) wide path.

Migratory birds: Although migratory birds utilize beach habitats as foraging
habitat, the construction and operation of the USWTR at the landside sites would
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have no significant impact on foraging activities. The construction activities
would be temporary and there are ample foraging grounds for migratory birds in
the region.

Vegetation and soils: Minimal clearing of existing maritime scrub/shrub
vegetation would be required at each proposed site. While there would be short-
term impacts such as the disturbance of soil and vegetation during the
construction phase, all areas would be returned to pre-disturbance grade and
stabilized; thus, there would be no long-term impacts to soils or vegetation in the
affected area at each of the proposed USWTR landfall sites.

Floodplain management: Installation of the proposed USWTR landside facilities
at the proposed USWTR sites at NS Mayport, Fort Moultrie, Onslow Bay, and
Wallops Island would require construction within the floodplain (From the CTF,
the trunk cable would be buried in an excavated trench to a point just upland of
either sand dunes or an impassable physical feature [such as a highway]. The
trunk cable would then run through an underground conduit, which would be
installed by horizontal directional drilling. The conduit would extend from the end
of the trench, underneath the dunes, beach, and shoreline; to a point
approximately 915 m [3,000 ft] offshore of the mean low water line). The Navy
has determined that there is no other practicable alternative that would avoid
construction in the floodplain (the USWTR trunk cable must come ashore and
connect to a CTF near the shoreline). Construction of the proposed landside
facilities would not result in impacts to beneficial uses of the floodplain.

Cultural resources: There would be no impacts to cultural resources at landfall
for the proposed USWTR Sites A, C, and D. There have been forts on Sullivan’s
Island since the Revolutionary War and the Ft. Moultrie National Monument is a
unit of the Fort Sumter National Monument, so the area in general has cultural
and historical significance. It is likely that the actual location of the CTF could be
chosen such that impact to these resources could be avoided.

Air quality: There would be no new sources of air pollutants at the landside
facility at any of the proposed USWTR sites. Furthermore, the Clean Air Act
(CAA) conformity rules would not apply to the landside facilities or in near-shore
areas within the 6-km (3-NM) jurisdiction of the CAA, as they would be within an
attainment area for all criteria pollutants. Air quality impacts from construction
activities would be from fugitive dust generated on site and mobile source
emissions from construction vehicles and worker automobiles. These impacts
would be minor and would be short-term in nature.

Hazardous materials: Onshore construction and operation of the USWTR

landside facilities would not result in significant quantities of hazardous
materials being used or generated. Small quantities of standard maintenance and
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repair materials (e.g., solder flux, flux remover, isopropyl alcohol, and petroleum
products) may be used as needed and would be disposed of in accordance with all
applicable regulations.

ES.5.3.5 Coastal Zone Management

Federal agency activities affecting a land or water use, or natural resource of a state’s coastal
zone must be consistent to the maximum extent practicable with the enforceable policies of the
state’s coastal management program. The Navy has reviewed the coastal consistency policies
enforced by the states for each of the proposed alternatives. The Navy has determined that
implementation of the proposed action at the operationally preferred USWTR Site A would be
consistent, to the maximum extent practicable, with the enforceable policies of the state of
Florida. A negative determination has been prepared and submitted to the state of Georgia.

ES.5.4 Summary of Environmental Impacts

Table ES-3 provides a summary of the anticipated environmental impacts at each of the four

alternative USWTR sites.

Table ES-3

Summary of Environmental Impacts

Environmental

Site A Site B Site C Site D
Resources
Geology,
Bathymetry | There would be no | There would be no | There would be no | There would be no
and significant impact | significant impact | significantimpact | significant impact
Substrate, or significant or significant or significant or significant
and Water harm. harm. harm. harm.
Quality
There would be no | There would be no | There would be no | There would be no
significant impact | significant impact | significantimpact | significant impact
or significant or significant or significant or significant
harm. harm. harm. harm.
The placement of | The placement of | The placement of | The placement of
Plankton
and Benthos cables and cables and cables and cables and
transducer nodes transducer nodes | transducer nodes | transducer nodes
may potentially may potentially may potentially may potentially
result in minor result in minor result in minor result in minor
localized damage localized damage localized damage | localized damage
to the live deep- to the live deep- to the live deep- to the live deep-
water corals. water corals. water corals. water corals.
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Table ES-3

Summary of Environmental Impacts

Environmental

Site A Site B Site C Site D
Resources
Non-Acoustic There would be no | There would be no | There would be no | There would be no
Environmental Fish significant impact | significant impact | significant impact | significant impact
Impacts 1S or significant harm | or significant harm | or significant harm | or significant harm
to fish. to fish. to fish. to fish.
Potential minor Potential minor Potential minor Potential minor
adverse impacts adverse impacts adverse impacts adverse impacts
to benthic to benthic to benthic to benthic
substrate EFH, substrate EFH, substrate EFH, substrate EFH,
hard bottom hard bottom hard bottom hard bottom
substrate EFH, substrate EFH, substrate EFH, substrate EFH,
biogenic reef biogenic reef biogenic reef biogenic reef
substrate EFH, substrate EFH, substrate EFH, substrate EFH,
and nearshore and nearshore and nearshore and nearshore
EFH. There would | EFH. Potential EFH. Potential EFH.
. be potential significant impact significant impact
Essential . . . . .
Fish Habitat impacts to. the to blo_genlc re_ef to blqgemc regf
North Florida EFH if Lophelia EFH if Lophelia
Marine Protected Reefs are Reefs are
Area (MPA). The impacted. There impacted. The
Navy is consulting | would be potential | Navy would
with NMFS to impacts to the consult with
avoid / reduce Charleston Deep NMFS to avoid /
impacts. Artificial Reef reduce impacts.
MPA. The Navy
would consult with
NMFS to avoid /
reduce impacts.
In accordance In accordance In accordance In accordance
with NEPA, there with NEPA, there with NEPA, there with NEPA, there
would be no would be no would be no would be no
significant impact significant impact | significant impact | significant impact
to marine to marine to marine to marine
mammals or sea mammals or sea mammals or sea mammals or sea
turtles in territorial | turtles in territorial | turtles in territorial | turtles in territorial
Sea Turtles waters from range | waters from range | waters from range | waters from range
and Marine activities. In activities. In activities. In activities. In
Mammals accordance with accordance with accordance with accordance with
EO 12114, there EO 12114, there EO 12114, there EO 12114, there
would be no would be no would be no would be no
significant harm to | significant harm to | significant harm to | significant harm to
Non-Acoustic marine mammals marine mammals marine mammals marine mammals
Environmental or sea turtles in or sea turtles in or sea turtles in or sea turtles in
Impacts non-territorial non-territorial non-territorial non-territorial
waters. waters. waters. waters.
(Contd) Seabirds No significant No significant No significant No significant
and impact to seabirds | impact to seabirds | impact to seabirds | impact to seabirds
Migratory or migratory birds | or migratory birds | or migratory birds | or migratory birds
Birds would occur. would occur. would occur. would occur.
Endangered | Species Species Species Species
and There may be an There may be an There may be an There may be an
Threatened | effect to ESA- effect to ESA- effect to ESA- effect to ESA-
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Table ES-3

Summary of Environmental Impacts

Environmental

Site A Site B Site C Site D
Resources
Species listed species. The | listed species. The | listed species. The | listed species. The
Navy is consulting | Navy would Navy would Navy would
with the NMFS to consult with the consult with the consult with the
avoid / reduce NMFS to avoid / NMFS to avoid / NMFS to avoid /
impacts. reduce impacts. reduce impacts. reduce impacts.
Critical Habitat Critical Habitat Critical Habitat Critical Habitat
To avoid / reduce No designated No designated No designated
potential impacts critical habitats critical habitats critical habitats
on North Atlantic occur within the occur within the occur within the
right whale critical | range. range. range.
habitat, the Navy
is consulting with
the NMFS in
compliance with
ESA.
ESA-listed ESA-listed ESA-listed ESA-listed
Species Species Species Species
Level B Level B Level B Level B
harassment of two | harassment of two | harassment of one | harassment of
species (North species (North ESA-listed three species
Atlantic right Atlantic right species (North (North Atlantic
whale and whale and Atlantic right right whale, fin
humpback whale). | humpback whale). | whale). whale, and sperm
whale).
) Non-ESA listed Non-ESA listed Non-ESA listed
Acoustic Species Species Species Non-ESA listed
Environmental B harassment of Level B Level B Species
Impacts ten species. harassment of harassment of Level B
nine species. eleven species. harassment of
Based on best welve species.
Marine available science, Based on best Based on best
Mammals the Navy available science, available science, Based on best
concludes that the Navy the Navy available science,
exposures to concludes that concludes that the Navy
marine mammals exposures to exposures to concludes that
would result in marine mammals marine mammals exposures to
short-term effects | would result in would result in marine mammals
to individuals short-term effects | short-term effects | would result in
exposed and to individuals to individuals short-term effects
would likely not exposed and exposed and to individuals
affect annual rates | would likely not would likely not exposed and
of recruitment or affect annual rates | affect annual rates | would likely not
survival. of recruitment or of recruitment or affect annual rates
survival. survival. of recruitment or
survival.
Executive S-20 Summary




Final OEIS/EIS

Undersea Warfare Training Range

Table ES-3

Summary of Environmental Impacts

Environmental

Site A Site B Site C Site D
Resources
There would be no | There would be no | There would be no | There would be no
Fish significant impact significant impact | significant impact | significant impact
to fish to fish to fish to fish
populations. populations. populations. populations.
Following Navy Following Navy Following Navy Following Navy
s operating operating operating operating
cuba
Divi procedures, no procedures, no procedures, no procedures, no
iving : . ; . ; . : .
impacts to divers impacts to divers impacts to divers impacts to divers
would occur. would occur. would occur. would occur.

Socioeconomics

There would be no
significant impact.

There would be no
significant impact.

There would be no
significant impact.

There would be no
significant impact.

Cultural Resources

There would be no
significant impact.

There would be no
significant impact.

There would be no
significant impact.

There would be no
significant impact.

There would be no
significant impact.
Prior to installation
of the range, the

There would be no
significant impact.
Prior to installation
of the range, the

There would be no
significant impact.

Prior to installation
of the range, the

There would be no
significant impact.
Prior to installation
of the range, the

Coastal Zone Management

consistent to the
maximum extent
practicable with
the enforceable
policies of the
Florida coastal
zone management
program.

consistent to the
maximum extent
practicable with
the enforceable
policies of the
South Carolina
coastal zone
management
program.

consistent to the
maximum extent
practicable with
the enforceable
policies of the
North Carolina
coastal zone
management
program.

Navy would Navy would Navy would Navy would
coordinate with coordinate with coordinate with coordinate with
the appropriate the appropriate the appropriate the appropriate
Landside Resources resource resource resource resource
agency(s) and agency(s) and agency(s) and agency(s) and
implement implement implement implement
appropriate appropriate appropriate appropriate
avoidance/ avoidance/ avoidance/ avoidance/
mitigation mitigation mitigation mitigation
measures. measures. measures. measures.
The proposed The proposed The proposed The proposed
action is action is action is action is

consistent to the
maximum extent
practicable with
the enforceable
policies of the
Virginia coastal
zone management
program.

ES.5.5 Cumulative Impacts

With respect to potential landside cumulative impacts, the construction of USWTR landside
facilities at any of the four proposed sites — A, B, C, or D — would have no significant cumulative
impacts. At all locations, the cable would be installed in conduit by directional drilling and in a
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trench to connect to the newly constructed CTF. This minor construction would not impact other
uses (military and recreation) at any proposed site. Further, given the limited duration of the
new construction activities and the relatively minor area of land disturbance, the cumulative
impact of new construction, taken into consideration with other uses of the proposed USWTR
areas, would not be significant.

With respect to marine resources, the combination of potential impacts resulting from
implementing the proposed action and other human activities (commercial fishing, vessel traffic,
environmental contamination, etc.) or natural occurrences (e.g., climatic fluctuations, toxic algae
blooms, etc.) can affect marine resources and their habitats. For North Atlantic right whales, ship
strikes are believed to be a significant factor limiting the recovery of this species.

Currently the Navy conducts other Navy training activities at sea that have the potential to cause
incremental acoustic effects to marine mammals. These include: naval surface fire support
training, mine warfare exercises, sinking exercises of surface targets, and other active sonar
training.

With regard to the incremental contribution of the proposed USWTR action, acoustic effects to
marine mammals are expected to be primarily temporary behavioral effects. Mitigation measures
have been designed and will be implemented during use of the USWTR in order to minimize any
potential adverse impacts to marine mammals and to avoid any significant or long-term adverse
impacts to the marine environment. The proposed action is not likely to affect annual rate of
population growth or survival of marine mammals. Incremental impacts resulting from the
proposed construction and use of the USWTR do not contribute significantly to the cumulative
effect on marine mammals.

ES.6 Mitigation Measures

Effective training on the proposed USWTR dictates that ship, submarine, and aircraft
participants utilize their sensors and exercise weapons to their optimum capabilities. Recognizing
that such use may cause behavioral disruption of some marine mammal species within the range,
the Navy will request an LOA from NMFS. The Navy has developed mitigation measures that
would be implemented to protect marine mammals during Navy operations on the proposed
USWTR range. These include:

. Personnel training in marine mammal spotting and reporting and lookout
responsibilities.

. Implementation of range operating procedures to maximize the ability of

operators to recognize instances when marine mammals are in the vicinity and to
take appropriate action.
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. Conservation measures that would involve long-term monitoring of marine
mammals on the USWTR.

Further, consistent with the seasonality and locations where North Atlantic right whales are
known to occur, the Navy proactively adopted protective measures in December 2004 to reduce
the potential for Navy vessels transiting to and from mid-Atlantic ports to strike migrating right
whales. The measures apply to all Navy vessel transits, including those vessels that would transit
to and from the proposed USWTR.

With respect to mitigation measures related to landside facilities, the proposed CTF at each of
the four proposed USWTR landfall sites (i.e., Naval Station Mayport, Ft. Moultrie National
Monument, Onslow Beach, and Wallops Island) would be sited to avoid existing wetland areas.
While installing the landside portion of the trunk cable, directional drilling would be used to
avoid wetlands to the maximum extent practicable.

No impacts to estuarine wetlands would be anticipated with implementation of the proposed
action at the preferred Site A landfall site. Current conservation measures in place at NS
Mayport beach would minimize or eliminate the potential for adverse impact to the nesting
activities of loggerhead and green sea turtles. It is anticipated that no additional mitigation
measures would be required there.

With respect to the proposed Site B landfall site at Ft. Moultrie, there would be no effect to the
nesting activities of the federally threatened loggerhead sea turtle; installation would not be
conducted during nesting months. Consultation with the USFWS would be conducted before
initiating any construction activities. Consultation with the National Park Service (NPS) and the
South Carolina State Historic Preservation Office would be conducted to avoid impacts to the
Ft. Moultrie historic site as a result of the installation of the trunk cable and construction of the
CTF.

At Site C, the only potential adverse environmental impacts anticipated could be to protected
species. Adherence to the conservation measures currently in place, developed through ESA
Section 7 consultations between MCB Camp Lejeune and the USFWS, would eliminate the
potential for adverse effects on the seabeach amaranth. There would be no effect to the nesting
activities of the federally threatened loggerhead sea turtle and green sea turtle; installation
would not be conducted during nesting months. Consultation with the USFWS would be
conducted before initiating any construction activities. There would be no effect to the nesting
activities of the federally endangered piping plover; installation would not be conducted during
nesting months. In the latter two cases, mitigation measures would be taken consistent with those
developed through ESA Section 7 consultations between MCB Camp Lejeune and the USFWS.

At Site D, Wallops Island, it is anticipated that no additional mitigation measures would be
required because there would be no effect to threatened or endangered species; wetlands would
not be impacted.
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ES.7 Public Review Process and Response to Comments

Public involvement in the review of draft EISs (DEISS) is stipulated in 40 CFR Part 1503 of the
CEQ regulations implementing NEPA and the Navy’s NEPA regulations (32 CFR Part 775).
These regulations provide for active solicitation of public comment via the scoping process,
public comment periods, and public hearings.

The scoping process for this OEIS/EIS was initiated by the publication of the notice of intent
(NOI) in the Federal Register on May 13, 1996. At that time, the range was called a shallow
water training range. Scoping letters were sent to members of Congress and federal, state, and
local agencies, as well as members of the general public, notifying them of the beginning of the
OEIS/EIS process. In 2005, the range name was updated to undersea warfare training range
(USWTR). In October of 2005, the draft OEIS/EIS was published and a public comment period
ensued that included three public meetings (Chincoteague, Virginia; Morehead City, North
Carolina; and Jacksonville, Florida).

On September 21, 2007, the Navy issued a NOI to prepare a revised draft OEIS/EIS and
reopened public scoping for a period that ended on October 22, 2007. The revised draft
OEIS/EIS incorporated analysis of an additional alternative site and reflected modification of the
methodology used to analyze behavioral impacts on marine mammals. During this time,
comments pertaining to issues to be addressed in the revised draft OEIS/EIS, and heretofore not
submitted were invited. With the publication of the revised draft OEIS/EIS, the public again had
the opportunity to comment during the 45-day public comment period. During this period, a
public meeting was held at each of the aforementioned locations and also in North Charleston,
South Carolina.

ES.7.1 Comments Received to the 2008 Draft OEIS/EIS

Comments received during the public comment period fell into the following major categories:

. Acoustic modeling process and results, including biological assumptions,
consideration of the impacts of reverberation, sonar characteristics, and Level A
and B harassment thresholds, among others;

. Assessment of fish, sea turtle, seabird, and marine mammal
population/distribution;

o Sonar impacts on fish, sea turtles, seabirds, and marine mammals;
. Impacts on North Atlantic right whales;
. Marine mammal strandings and ship strikes;
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Socioeconomic impacts, including potential impacts on commercial and
recreational fishing, diving, etc.;

Landside impacts;

Impacts on marine habitat, including marine life and marine protected areas;
Impacts to cultural resources;

Cumulative impacts;

Solid and hazardous waste issues, including debris, entanglement, and toxicity;
Mitigation measures;

NEPA compliance and discussion of the proposed action; and,

Other regulatory compliance (e.g., MMPA, ESA, etc.).

ES.7.2 Substantive Changes between Draft OEIS/EIS and Final
OEIS/EIS

In this final OEIS/EIS, the Navy addressed comments received during the 2008 public comment
period and modified the text as appropriate. The primary text that has been updated in this final
OEIS/EIS includes:

Executive

Ecology (Subchapter 3.2)

Ecological Impacts (Subchapter 4.2)
Acoustic Effects (Subchapter 4.3)
Cumulative Impacts (Subchapter 4.8)

Mitigation Measures (Chapter 6).
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1 PURPOSE AND NEED

The proposed action is to place undersea cables and sensor nodes in a 1,713-square-kilometer
(km?) (500-square-nautical-mile [NM?]) area of the ocean creating an undersea warfare training
range (USWTR), and to use the area for antisubmarine warfare (ASW) training. Such training
would typically involve up to three vessels and two aircraft using the range for any one training
event, although events would typically involve fewer units. The instrumented area would be
connected to the shore via a single trunk cable. The proposed action would require logistical
support for ASW training, including the handling (launch and recovery) of exercise torpedoes
(non-explosive) and submarine target simulators.

1.1 Purpose of the Proposed Action

The purpose of the proposed action is to enable the U.S. Navy to train effectively in a shallow
water environment (37 to 274 meters [m], or 120 to 900 feet [ft], in depth) at a suitable location
for Atlantic Fleet ASW capable units. The 37-t0-274 m (120-t0-900 ft) depth parameter for the
range was derived from collectively assessing depth requirements of the platforms that would be
using this range, and approximates the water depth of potential areas of conflict that the Navy
has identified.

1.2 Need for the Proposed Action

There are four fundamental reasons why the Navy needs to have an instrumented undersea
warfare training range off the east coast of the United States, these are:

. Worldwide Deployment to Littoral Areas. Atlantic Fleet units deploy
worldwide, and shifts in the military strategic landscape require increased naval

capability in the world’s shallow, or ) ; ;
littoral, seas, such as the Arabian Sea, the | '°day’s Operating Environment
South China Sea, and the Korean Sea. | * High traffic density and related
Training effectively for these littoral NOISE _
environments requires the availability of | ° Pr?OI: sound prop;]agatlon_dge to
realistic conditions in which actual shatlow water characteristics

. L. » High technology enemies
potential combat situations can be |, Atypical challenges from rogue

adequately simulated: states and terrorists
_ ) » Long term operations near shore in
“The 21st century environment is one of a shallow water environment

increasing challenges, due to the littoral
environment in which we operate and advanced technologies that are
proliferating around the world. Operations in the future will be centered on
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Purpose

dominating near-land combat, rapidly achieving area control despite difficult
sound propagation profiles and dense surface traffic. The operating environment
will be cluttered and chaotic, and defeating stealthy enemies will be an
exceptional challenge.” — Anti-Submarine Warfare Concept of Operations for the
21° Century (DoN, 2004c).

Threat of Modern Diesel Submarines. The current global proliferation of
extremely quiet submarines poses a critical threat to the maritime interests of the
U.S. These silent diesel submarines, easily obtainable by potential adversaries, are
capable of prolonged, silent, submerged operations in confined, congested littoral
regions where acoustic conditions make detection significantly more challenging
than in deep water. These silent vessels can get well within ‘smart’ (i.e., self-
guided) torpedo or anti-ship missle range of U.S. forces before there is a
likelihood of their being detected by passive sonar “listening.” For this reason, use
of, and training with, active sonar is crucial to today’s ASW, U.S. operational
readiness, national defense, and homeland security. Such training is critical to our
ability to deliver fighting forces overseas and to protect civilians and cargo in
transit on the world’s oceans.

U.S. World Role. The role of the U.S. in keeping critical sea lanes open makes it
imperative that U.S. military forces are the best trained, prepared, and equipped in
the world. ASW is a Navy core capability and is a critical part of that mission.
The Navy is the only Department of Defense (DoD) service with an ASW
responsibility, and must be trained and capable in littoral water operations to
assure access for the U.S. and our allies to strategic areas worldwide.

Mission Readiness and Fulfillment. The Navy's primary mission is to maintain,
train, equip, and operate combat-ready naval forces capable of resolving conflicts,
deterring aggression, and maintaining freedom of the seas. Training with the
actual sensors and weapons systems aboard their own ships, submarines, or
aircraft, in a complex operational setting with a realistic scenario is key to
maintaining Fleet combat readiness and to survival in actual wartime conditions.

Timely and accurate feedback of training performance to exercise participants and
the ability to rapidly reconstruct the training event contribute significantly to the
quality of this complex training. These capabilities may only be realized through
the use of an instrumented, at-sea training range. At present, the only operational
Atlantic instrumented training range is located in a deep-water environment,
requiring that results be extrapolated to apply to the critically different conditions
of shallow water; speculation and interpretation are required to evaluate crew and
equipment performance, reducing the authenticity of the feedback.
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The proposed USWTR provides an environment:

- that is consistent with real-world threat situations.

- where training exercises can be conducted under safe and controlled
conditions.

- with critically important real-time feedback that eliminates the need for
iterative training events to validate and confirm results.

In addition, Section 5062 of Title 10 of the U.S. Code (USC) contains a legal mandate for such
training as would be provided by the proposed range. Title 10 directs the Chief of Naval
Operations (CNO) to organize, train, and equip all naval forces for combat. The CNO fulfills this
direction by conducting training activities during a training cycle prior to deployment for actual
operations. First, personnel learn and practice basic combat skills through basic-level or unit-
level training. Basic skills are then refined at the intermediate and advanced levels in
progressively more difficult, complex, and larger-scale exercises conducted at increasing tempos,
referred to as integrated training. When training is complete, naval forces can function
effectively independently, or as part of a coordinated fighting force, can accomplish multiple
missions, and are able to fulfill Title 10’s mission and readiness mandate.

The ability to train year-round is required if the Navy is to meet the requirements and schedules
associated with the Fleet Response Training Plan (FRTP) (DoN, 2007i) and the potential for
surge situations (i.e., immediate deployment of forces). To meet potential surge situations, the
Fleet Response Training Plan requires that the Navy have five or six carrier strike groups
(CSGs) ready to deploy within 30 days of notification and an additional one or two CSGs ready
to deploy within 90 days. To satisfy this requirement, the Navy must have access to training
areas all year to ensure that a sufficient number of fully trained surface units are always prepared
for deployment.

Finally, the training value of the proposed action ultimately benefits all DoD forces whose
missions are in any way tied to maritime operations, homeland security, or are dependent on
access to strategic littoral areas of the world. Silent submarines are an important threat to U.S.
forces, civilians, and materiel, and potentially to national security. The increasing likelihood of
combat in shallow, littoral areas, as opposed to the open ocean or under ice requires that the
Navy is fully trained for these conditions. Such training can best be accomplished with an
instrumented undersea warfare training range appropriately located in a shallow water
environment.
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1.3 Supporting Information

1.3.1 Worldwide Deployment to Littoral Areas

One of the cornerstones of effective training is the availability of venues providing realistic
combat-like conditions. A complicating factor facing the Navy today is the nature of the shallow,
or littoral, regions in which submarines can operate. These littoral regions are frequently
confined, congested water and air space occupied by allies, adversaries, and neutral parties alike,
making identification of friend or foe profoundly difficult. Worse, as cited previously, acoustic
conditions in littoral areas can make detection of submerged submarines significantly more
challenging than in deep water. Unfortunately, these are the very areas where potential U.S.
adversaries are most likely to concentrate and layer their defenses. Diesel submarines are
perfectly suited for maneuvering in littoral regions; they place U.S. naval units at risk.

The only answer is adequate training to counter the threat. In the military context, training means
gaining the physical skills, ability, and knowledge to perform and survive in combat. The key to
combat effectiveness is realistic training in the air, on land, and at sea — the single greatest tool
the military has in preparing and protecting our naval forces. It is essential for U.S. forces to train
as they would fight. “Train as we fight” is not just a phrase - it is a statement of the absolute
necessity to realistically train our naval forces for the conditions in which they may find
themselves while protecting our forces globally and our nation at home. Realistic training
requires a training environment that replicates anticipated combat conditions and provides a
means to accurately evaluate crew performance. The proposed USWTR provides an
instrumented range in the required environment.

1.3.2 Threat of Modern Diesel Submarines

There are many potential challenges in an era of arms proliferation and relatively easy access to
basic materials and methodology. Many small countries and potential adversaries possess
sophisticated weapons systems, including modern diesel submarines and their related weapons
ranging from sub-deployed mines through torpedoes to anti-ship missiles. Published naval
strategies of potential adversaries, including Iran and North Korea, have stated that the
submarine is the single most potent ship in their fleets.

Modern diesel submarines are relatively inexpensive and are the most cost-effective platform for
the delivery of several types of weapons, including long-range anti-ship cruise missiles, a variety
of anti-ship mines, and modern homing torpedoes. At close range, modern submarines will likely
employ one or two acoustic homing (with a seeker head utilizing either active or passive sonar),
or wake-homing torpedoes (are able to sense and follow the wake of surface ships) instead of the
“spread” of blind, simple course-running torpedoes fired against a single target in WWII. This
technological advance, in addition to prolonged battery life or use of air-independent propulsion
means, has greatly increased the lethality of a single submarine.
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With their stealth and ability to operate independent of escort vessels, submarines are very
effective in attacking surface ships with torpedoes and missiles. Potential adversarial nations are
investing heavily in submarine technology, including designs for nuclear attack submarines,
strategic ballistic missile submarines, and advanced diesel submarines (see Table 1-1). The
submarine is viewed as the perfect “anti-access” weapon to block crossroads and deny access to
areas of U.S. interest. Because submarines are inherently covert, they can conduct intrusive
operations in sensitive areas and can be inserted early with minimal likelihood of being detected.

In 2007, 37 countries were credited with a total of 534 submarines (Table 1-1), operational or
being built. Other than the U.S., 36 countries were credited with 466 submarines, of which 307
are diesel submarines. Their combination of quiet operation, effective weapons, and reduced cost
provides a substantial and multifaceted combat capability at a level affordable by many nations.
Although total inventories of active combatant submarines fell to below 400 in 2004, half the
total in the early 1990s, this was primarily due to the destruction of obsolete, decrepit units,
notably by the Russian Federation and the People’s Republic of China (PRC). Today’s inventory
has much more modern technology and presents a significantly more effective force (Baker,
2004).

It is also apparent that the number of modern missile-firing submarines is on the rise, and it is
possible for these submarines to threaten Americans at home. The Russian Federation and the
PRC have publicly declared that the submarine is the centerpiece of their respective navies. As
China’s economy grows, the country will be able to purchase the best available Russian
submarines and weapons systems to support their political goal of controlling the approaches and
seas around Taiwan, the Spratly Islands, and the South China Sea (Farrell, 2003). In October
2006, a Chinese Song-class diesel-powered attack submarine followed the U.S. carrier Kitty
Hawk and its accompanying warships undetected and surfaced within five miles of the carrier.

Further, published naval strategies of potential adversaries, including Iran and North Korea, have
expressed similar strategic doctrine. A number of Southeast Asian countries are taking delivery
or have ordered advanced, stealthy submarines armed with state-of-the-art missiles and torpedoes
capable of striking targets at sea or on land far from their home ports. The competition threatens
to shift the power balance among some of the region’s long-standing military rivals and poses a
potential threat to key trade routes. It was anticipated that China would take delivery of up to 4
more advanced Russian-built KILO-class diesel submarines which, combined with the 12 KILO-
class submarines they already have, make up a formidable force that could allow China to
blockade Taiwan’s ports (Baker, 2003).

Competition between China and India for maritime influence has added impetus to India’s plan
to boost its submarine force with eight new acquisitions over the next decade. With continuing
submarine acquisitions throughout the area, Asia’s key waterways could become as crowded and
dangerous, on, and below the surface with submarines and ASW combatants hunting each other
on a regular basis.
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Table 1-1

World Submarine Inventory

. Conventional & .
Nuclear Being Conventional

) Non-Nuclear . .
Built AIP* Being Built

Country Nuclear

Atlantic/Baltic/Mediterranean/Black
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Canada

Egypt

[EnY
N

Germany

Greece

Israel

Italy

Netherlands

Norway

Poland

Portugal

Spain
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Sweden
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Turkey

South America

Argentina

Brazil

Chile

Columbia

Ecuador

Peru
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Venezuela

Western Pacific/Indian Ocean

Australia 6

People’s Republic of China 6 5 54

India 2 16

Indonesia 2

Iran 3

Japan 18

Malaysia
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Table 1-1 (cont'd)
World Submarine Inventory
. Conventional & .
Country Nuclear Nuclear_ Being Non-Nuclear Con_ventlo_nal
Built Being Built
AIP
Western Pacific/Indian Ocean (con’t)
North Korea 55
Pakistan 4 1
Singapore 4 2
South Africa 2 1
South Korea 9 9
U.S./U.K./France/Russia

u.s. 70 8
U.K. 4 10
France 10
Russia a7 21
Total Nuclear Powered 137
Total Nuclear Building 21
Total Conventional/Non-Nuclear AIP 307
Total Conventional/Non-Nuclear AIP Building/Conversions 69
World Submarine Population (37 countries), Operational, Being Built, Planned, or 534
Projected
Notes: World submarine population does not include mini-subs (midget and swimmer delivery vehicles),

decommissioned submarines, or submarines for which operational status is doubtful.

“Being built” includes planned and projected submarines.

*AIP refers to air-independent propulsion.
Source: Based on Saunders, 2007.
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Although a real possibility, it is impossible to predict with certainty what event would precipitate
conflict in the region. The prospect provides an additional mandate for the Navy to ensure that
all its forces are well trained in shallow water ASW, as depths between 30 and 305 m (100 and
1,000 ft) typify much of the waterways off of southeast Asia as shown in Figure 1-1 (indicated
with light blue shading). The Navy's ability to be adequately trained is predicated on the
availability of an instrumented undersea warfare training range in a shallow water coastal
environment.

New-generation, ultra-quiet diesel and hybrid-powered submarines that can remain submerged
for long periods of time pose a major threat to U.S. naval and allied forces and their coasts.
World War 11-designed diesel submarines had to surface or snorkel regularly in order to maintain
their battery charge and could not move at speeds in excess of 37 km/h (20 knots) without
depleting their batteries within an hour or less. Advanced, or hybrid, diesel propulsion systems
by comparison allow for long-term submergence with high-speed underwater maneuvering and
are a reality today. The Russian submarine builder, Rubin Design Bureau, now offers for sale a
liquid oxygen and hydrogen fuel cell air-independent propulsion option that permits diesel
submarines to remain submerged for weeks without snorkeling (Goldstein and Murray, 2003).

Submarines equipped with this type of propulsion will neither be restricted to operations in
shallow water nor to slow speeds. A prepositioned diesel submarine conducting a quiet patrol on
battery power is very difficult to detect — and with passive sonar, in some cases nearly
impossible. The inability to detect a hostile submarine before it can launch a missile or a torpedo
is a critical vulnerability that puts U.S. forces and merchant mariners at risk and, ultimately,
threatens U.S. national security. A single diesel submarine that is able to penetrate U.S. or
multinational task force defenses could cause catastrophic damage with the loss of American and
allied lives. Further, at this time no Western navy seems to have viable countermeasures to either
the wake homing torpedo or the modern very low flying, high speed, anti-ship missiles which
can be both purchased to arm the KILO-submarine (Friedman, 2004). Even the threat of a quiet
diesel submarine, in certain current circumstances, could greatly complicate U.S. or coalition
naval force access to vital operational areas.

1.3.3 U.S. World Role

Recent world events have placed the U.S. military at center stage in the defense of the United
States and its allies. Presently, the U.S. military is actively engaged throughout the world in a
global war on terrorism. Additionally, for many years, the U.S. has played a significant role in
the resolution of international disturbances and conflicts that threaten to disrupt the security and
stability of regions abroad, in addition to threatening U.S. domestic security. Often these
disruptions have been in the form of civil wars, territorial disputes, terrorism, natural disasters
and other civil emergencies.

The spread of submarines incorporating new technologies will dramatically affect operational
planning and execution by both friends and adversaries. Current and future enemies will likely
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pose non-traditional, unpredictable threats by employing undersea warfare systems and devices
including: bottom and moored mines, submerged launch torpedoes, anti-ship missiles, and
powerful swimmer delivered explosive devices. Adversary undersea capabilities threaten
population centers in friendly nations, military bases, equipment, and forces. When facing such
enemies, our advantage lies in sea basing that employs capabilities to ensure sea supremacy for
U.S. and allied forces.

U.S. military forces also must be prepared and trained to support homeland security, including
the protection of U.S. territory, sovereignty, domestic population, and critical infrastructure. For
example, the spread of undersea warfare technologies, some of which can be relatively
inexpensive and easy to obtain, conceivably could threaten domestic port access or military and
commercial vessel traffic along crucial domestic shipping routes. Whether threats are presented
in the homeland or overseas environment, U.S. naval forces must be trained to provide full
capabilities for the detection, location, and defense against an increasing undersea warfare threat.

An adversary seeking to challenge the U.S. militarily will often seek to stop or delay the flow of
U.S. fighting forces. Since more than 95 percent of the equipment to support our fighting forces
would flow into overseas theaters by sea, anything an adversary can do to attack shipping will
have significant impact (Military Sealift Command, 2008). Further, history would lead any
adversary to conclude that one of the best tools for stopping the flow of ships is the submarine.

Following are descriptions of some recent examples:

. During both Operation Enduring Freedom and Operation Iragi Freedom,
interdiction of ground force equipment flowing into Afghanistan and Irag by sea
by an adversary with submarines would have significantly increased the risk and
vulnerability of U.S. Soldiers, Sailors, and Airmen, both afloat and ashore. Both
operations would have resulted in a greater loss of American and allied lives, and
it is possible that the outcomes could have been affected.

. In 2006, a U.S. Navy task force of nine ships and two passenger ships were used
to evacuate over 7,000 U.S. citizens from Beirut, Lebanon, due to the military
conflict between Israel and Lebanon. Preparations for another noncombatant
evacuation operation were conducted off Liberia in June 2003. Similar events
have played out many times over the past few decades. If a future rescue were to
be needed in an area with a submarine threat, without adequate ASW capability
such an operation would be extremely difficult, dangerous, and perhaps
impossible.

. During recent tsunami relief efforts in Southeast Asia, naval ships at sea
supported much of the humanitarian relief work, including support from a U.S.
Navy hospital ship. Such humanitarian missions could also be seriously affected
in the future by submarine-capable adversaries.
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1.3.4 Mission Readiness and Fulfillment

The Department of the Navy (DoN) requires a USWTR in a shallow water environment off the
east coast of the U.S. to support the Atlantic Fleet mission, namely, to ensure the Navy is able to
plan and execute missions against a wide range of potential threats in the dynamic setting of the
real world.

Our nation's capability to train its naval forces for combat cannot be taken for granted. One thing
DoN has learned, through loss of life and capital, is that readiness is paramount. The ultimate
objective of military readiness is to deter conflict when possible, win wars when necessary, and
bring our troops home safely. This level of readiness is only effectively achieved through
rigorous, realistic training. Realistic training forms the solid foundation of our credible combat
capability, and it can not be accomplished without access to quality at sea training range
complexes and operating areas to properly prepare our naval forces for the rigors of combat. The
first time our naval forces conduct a realistic operation cannot, and should not, be during time of
war.

The future will only add complexity. International events, changes in naval strategy, base
closures, and population growth are among the growing challenges the Navy faces in training its
personnel. Realistic at-sea training will become even more important because of the greater
sophistication and complexity of combat training and skills. Future joint and combined training
will demand that our range complexes and operating areas support new missions and multi-
service users. New and emerging threats will require the development and implementation of
new technologies, doctrine, tactics, and successful training procedures that will all have to be
worked out in, on, and under our training complexes and operating areas. To maintain future
capabilities, the Navy will need to optimize the use of its at-sea range complexes and operating
areas to provide for the efficient use of these national resources.

With regard to ASW, the Navy must train with active sonars to develop and retain ASW skills.
When hunting for submarines, naval forces use many tools. As with every other endeavor,
physics puts limits on these tools. The two broad categories of sensors in use today are acoustic
and non-acoustic, but the laws of physics are such that acoustic tools are currently much more
effective in searching for submarines because sound travels through water much more easily than
do non-acoustic emissions like light and radio waves. Hence, all of the primary tools for
detecting submarines are acoustic in nature.

Acoustic tools, called sonar, are also classified into two categories: active and passive. Active
sonar actually emits sound (a “ping”) into the water. A submarine is detected when this ping
bounces off the hull of the vessel and is processed by a receiver. Passive sonar is merely a
listening tool — it makes use of sound generated by the submarine itself. Unfortunately, the
usefulness of current passive sonar systems has diminished significantly and will continue to do
so as submarine technology evolves and submarines become significantly quieter. For example,
submarines built today are on average more than a hundred times quieter than those operated by
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the Soviet Union in the early 1960s. A diesel or air-independent submarine, in certain tactically
relevant circumstances, can be virtually undetectable by any passive sonar.

Although submarines control the amount of noise they make, thus controlling their detectability
by passive sonar, they cannot easily avoid detection by active sonars (Figure 1-2). Energy-
absorbing tiles and hull shaping (analogous to the familiar “stealth” design considerations for
aircraft) have been less effective to date in their application to submarines than for aircraft.

Timely and accurate feedback of performance to exercise participants is also crucial with regard
to effectively meeting the compressed timeline of training and deployments required by the Fleet
Response Training Plan. Accurate real-time positional data of participants and their movements
provide both safety during the exercise (submarines are most prone to collision with ships when
rising to periscope depth before their periscope is in use) and invaluable post-exercise feedback.
Training quality is greatly enhanced when real-time feedback is available through proper
instrumentation and when results of training operations may be recorded for later playback,
enabling expansion and refinement of tactics and procedures.

As noted, the only instrumented range currently available off the east coast of the U.S. is in deep
water, requiring that results be extrapolated to apply to the critically different conditions of
shallow water, and in some cases requiring exercises to be repeated to validate extrapolated
results. In addition, sound propagates differently in deep water than in shallow water. This makes
deriving accurate results more complicated. Finally, tactics are different in deep water than they
are in shallow water, where depth limitations place different constraints on maneuvering. Given
all these considerations, training realistically in shallow water is a clear necessity of modern
warfare and homeland protection.

1.4 Preparation of the Final Overseas Environmental Impact
Statement/Environmental Impact Statement (OEIS/EIS)

The DoN has prepared this final overseas environmental impact statement/environmental impact
statement (OEIS/EIS) to assess the potential environmental effects of installing and operating a
USWTR at a location suitable for the Atlantic Fleet. The final OEIS/EIS has been prepared
pursuant to:

. National Environmental Policy Act (NEPA) of 1969, which requires a detailed
environmental analysis for major federal actions with the potential to significantly
affect the quality of the human environment.

. Council on Environmental Quality (CEQ) regulations in 40 Code of Federal
Regulations (CFR) Parts 1500 to 1508, which implement the requirements of
NEPA.
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. Presidential Executive Order (EO) 12114, which requires environmental
documentation for Environmental Effects Abroad of Major Federal Actions.

. DoD regulations implementing EO 12114: 32 CFR Part 187, Environmental
Effects Abroad of Major Department of Defense Actions.

. DoN regulations implementing NEPA (32 CFR Part 775).

The OEIS/EIS is also intended to support other environmental reviews associated with
implementation of the USWTR, such as:

. Compliance with the Marine Mammal Protection Act (MMPA), 16 USC § 1361
et seq.

. Consultation under Section 7 of the Endangered Species Act (ESA), 16 USC 8§
1531 to 1544.

. Federal consistency determination under provisions of the Coastal Zone
Management Act (CZMA), 15 USC §8 1451 to 1465.

. Compliance with the Rivers and Harbors Act (RHA), 33 USC 88 401 to 430, 441
to 454.

. Compliance with the Clean Water Act (CWA), 33 USC 8§ 1251-1387.

. Performance of essential fish habitat (EFH) analysis under the Magnuson-Stevens
Fishery Conservation and Management Act (Magnuson-Stevens Act), 16 USC 88
1801 to 1882.

o Migratory Bird Treaty Act.
° Executive Order 13089, Coral Reef Protection.
. Executive Order 13158, Marine Protected Areas.

In preparation of this final OEIS/EIS, the DoN considered alternative training concepts and
evaluated a series of alternative sites for a USWTR. The USWTR offers exercise realism and
training performance feedback to a degree that other alternatives cannot provide. West Coast
sites would not be practical for training Atlantic Fleet units because of the extreme transit
distance, excessive cost, and time constraints that would be involved with training Atlantic Fleet
units on the West Coast. The U.S. Atlantic Coast continental shelf and the operational depth
requirements of the USWTR call for siting of the range at least 46 km to 94 km (25 to 50 NM)
offshore. Siting of the USWTR approximately 93 km (50 NM) offshore of Jacksonville, Florida,
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is the Navy’s preferred alternative, reflecting new operational concerns, revised capabilities, and
relocation of Fleet assets that have occurred over the last decade.

1.5 EO 12114 and NEPA

1.5.1 Overview

EO 12114 directs federal agencies to provide for informed decision making for major federal
actions with effects that occur outside the 50 states, territories, and possessions of the United
States, including marine waters seaward of U.S. territorial seas, the global commons, the
environment of a nonparticipating foreign nation, or effects to protected global resources. Global
commons are defined as “geographical areas that are outside of the jurisdiction of any nation,
and include the oceans outside territorial limits and Antarctica. Global commons do not include
contiguous zones and fisheries zones of foreign nations” (32 CFR 187.3). The Navy has
published procedures for implementing EO 12114 in OPNAV 5090.1C (DoN, 2007j).

In 1969, Congress enacted the National Environmental Policy Act, or NEPA, the national charter
for protection of the environment. The provisions of NEPA apply to major federal actions with
effects that occur within U.S. territory. The President’s Council on Environmental Quality
(CEQ) established regulations for federal agency implementation of NEPA.

Under NEPA, all branches of the federal government must prepare an EIS before undertaking
any major action or actions that may significantly affect the quality of the human or natural
environments. One agency, the action proponent, is the lead agency. Often other agencies that
have jurisdiction by law or special expertise with respect to certain potential environmental
impacts from the proposed action participate as “cooperating agencies.”

The proposed action, establishment of a shallow water training range off the east coast of the
U.S., requires assessment of impacts both outside U.S. territory and within. In this case, because
NEPA is required, the Navy is conducting a full NEPA assessment as well as an analysis under
EO 12114, and for that reason, the NEPA process is described in detail in the following text.
This document is being produced as a final OEIS/EIS under the authorities of both regulations.
In Chapters 3 through 6 of this final OEIS/EIS, text that describes the effects that occur within
U.S. territory — effects that are subject to NEPA analysis — is in italicized font. Text that pertains
to effects relating to EO 12114 is not italicized.

1.5.2 The NEPA Process

Under NEPA, an EIS must disclose significant environmental impacts and inform decision
makers and the public of the reasonable alternatives that would avoid or minimize adverse
impacts or enhance the quality of the environment. The first step in the NEPA process for
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preparation of an EIS is to prepare a notice of intent (NOI) to develop the EIS and publish the
notice in the Federal Register. The NOI provides an overview of the proposed project and the
scope of the EIS.

After the NOI is published, a “scoping period” occurs. (Unlike NEPA, EO 12114 does not
require a scoping process.) Scoping is an early and open process during which the public and
other agencies review the project and provide input to help develop the “scope” of issues to be
addressed in the EIS and to identify significant issues related to a proposed action. Public
scoping meetings are typically held during this time. The period for public comment is generally
45 to 60 days in length. Comments are conveyed to the agency at the meetings and in writing
after the meetings until the close of the comment period.

After considering comments received during scoping, a draft EIS (DEIS) is prepared that
provides an assessment of the potential impacts of the proposed federal action. The DEIS
informs decision makers and the public of reasonable alternatives that would avoid or minimize
adverse impacts or enhance the quality of the environment. A “no action” alternative is always
evaluated in an EIS to serve as a baseline for comparison with the proposed action alternatives.

When the document is completed, the DEIS review period begins. At that time, a notice of
availability (NOA) of the document is placed in local newspapers and in the Federal Register.
Copies are distributed to government agencies, interested citizens, and organizations for review
and comment, and public hearings are also held during this period. A final EIS (FEIS) that
incorporates and responds to all public comment on the DEIS is then prepared.

The FEIS contains a responsiveness summary, wherein the lead agency addresses comments
received on the DEIS. Responses can take the form of corrections of data inaccuracies,
clarifications of and modifications to analytical approaches, inclusion of additional data or
analyses, and modification of the alternatives. After the release of the FEIS and the publication
of the Notice of Availability, there is a 30 day wait period. After the 30 day wait period, the
Record of Decision (ROD) can be signed, implementing the proposed action. The ROD
establishes the proposed action, describes the public involvement and agency decision-making
process, and presents the commitments to mitigation measures. The proposed action can then be
implemented.

1.5.3 OEIS/EIS for the USWTR

The DoN is the lead agency for the proposed USWTR, with National Oceanic and Atmospheric
Administration’s (NOAA) National Marine Fisheries Service (NMFS) acting as a cooperating
agency. The NOI for this project was published in the Federal Register on May 13, 1996,
initiating the NEPA EIS process. Because the proposed USWTR is a major federal action with
potential impact outside the U.S. as well as within the U.S., this EIS has been developed
pursuant to both EO 12114 (see Subchapter 1.5.1) and NEPA regulations.

Purpose 1-14 and Need



Final OEIS/EIS Undersea Warfare Training Range

The USEPA published the NOA of the draft OEIS/EIS for the proposed USWTR in the Federal
Register on October 28, 2005. In November 2005, the Navy held informational meetings
combined with public hearings in Chincoteague, Virginia; Morehead City, North Carolina; and
Jacksonville, Florida. The public comment period for the draft OEIS/EIS ended January 30,
2006.

Subsequently, the DoN decided that a revised draft OEIS/EIS should be prepared based on
comments received during the public comment period, changes in technology that obviated the
need for a secure landside cable termination facility (CTF), and changes in the methodology by
which behavioral impacts to marine mammals are assessed.

The Navy published the NOI to prepare the revised draft OEIS/EIS and to open another scoping
comment period in the Federal Register on September 21, 2007. Comments received on the
September 12, 2008 draft OEIS/EIS have been addressed in Appendix H of this final OEIS/EIS.
Public comments and responses are available electronically on the USWTR public Web site
(http://www.projects.earthtech.com/USWTR). The ROD for the USWTR is scheduled for
issuance in summer 2009. More details concerning the public review process are available in
Chapter 7.

1.6 Other Environmental Requirements Considered

Construction and operation of the USWTR must be consistent with a variety of laws and
regulations. The following subchapters provide a brief description of the principal environmental
requirements that are relevant to the USWTR project.

1.6.1 Marine Mammal Protection Act (MMPA)

The MMPA of 1972 established, with limited exceptions, a moratorium on the “taking” of
marine mammals by citizens of the United States. The term “take,” as defined in Section 3 (16
USC 1362) of the MMPA, means “to harass, hunt, capture, or kill, or attempt to harass, hunt,
capture, or kill any marine mammal.” “Harassment” was further defined in the 1994 amendments
to the MMPA, which provided two levels of “harassment,” Level A (potential injury) and Level
B (potential disturbance).

The National Defense Authorization Act (NDAA) of fiscal year (FY) 2004 (Public Law [PL]
108-136) amended the definition of harassment as applied to military readiness activities or
scientific research activities conducted by or on behalf of the federal government, consistent with
Section 104(c)(3) [16 USC 1374 (c)(3)]. The FY 2004 NDAA adopted the definition of “military
readiness activity” as set forth in the FY 2003 NDAA (PL 107-314). For military readiness
activities the relevant definition of harassment is any act that:
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. Injures or has the significant potential to injure a marine mammal or marine
mammal stock in the wild (“Level A harassment”), or

. Disturbs or is likely to disturb a marine mammal or marine mammal stock in the
wild by causing disruption of natural behavioral patterns including, but not
limited to, migration, surfacing, nursing, breeding, feeding, or sheltering to a
point where such behavioral patterns are abandoned or significantly altered
(*“Level B harassment™) [16 USC 1362 (18)(B)(i)(ii)].

The use of USWTR constitutes a military readiness activity as that term is defined in PL 107-
314. Because the proposed use of the USWTR to conduct ASW training constitutes “training and
operations of the Armed Forces that relate to combat™ and constitutes “adequate and realistic
testing of military equipment, vehicles, weapons, and sensors for proper operation and suitability
for combat use” it is consistent with the NDAA.

Section 101(a)(5) of the MMPA directs the Secretary of the Department of Commerce to allow,
upon request, the incidental (but not intentional) taking of marine mammals by U.S. citizens who
engage in a specified activity (exclusive of commercial fishing), if certain findings are made and
regulations are issued. Authorization will be granted by the Secretary for the incidental take of
marine mammals if the taking will have a negligible impact on the species or stock and will not
have an unmitigable adverse impact on the availability of such species or stock for taking for
subsistence uses.

As part of the environmental documentation for the proposed USWTR, the Navy will apply for a
permit to harass marine mammals, referred to as a take authorization or letter of authorization
(LOA). LOAs require that regulations be promulgated and published in the Federal Register
outlining:

. Requirements pertaining to the monitoring and reporting of such taking.

. Permissible methods of taking and the means of affecting the “least practicable
adverse impact” on the species or stock and its habitat.

. For military readiness activities, a determination of “least practicable adverse
impacts” on species or stock that includes consideration, in consultation with the
DoD, of personnel safety, practicality of implementation, and impact on the
effectiveness of the military readiness activity.

In accordance with the Letter of Authorization (LOA) procedures, the Navy will submit an
application to NMFS, requesting authorization pursuant to Section 101 (a)(5)(A) of the MMPA
to incidentally take marine mammals by harassment. When the application is received by NMFS,
a notice of receipt of application is published in the Federal Register. Publication of the notice
initiates a 30-day public comment period, during which time anyone can obtain a copy of the
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application by contacting NMFS. The Navy will obtain the LOA before conducting ASW
training operations on the range.

1.6.2 Endangered Species Act (ESA)

The ESA (16 USC 1531 to 1543) applies to federal actions in two separate respects. First, the
ESA requires that federal agencies, in consultation with the responsible wildlife agency, ensure
that proposed actions are not likely to jeopardize the continued existence of any endangered
species or threatened species or result in the destruction or adverse modification of critical
habitat [16 USC 1536 (a)(2)]. Regulations implementing the ESA expand the consultation
requirement to include those actions that “may affect” a listed species or adversely modify
critical habitat.

Second, if an agency’s proposed action would take a listed species, then the agency must obtain
an incidental take statement from the responsible wildlife agency. The ESA defines the term
“take” to mean “harass, harm, pursue, hunt, shoot, wound, Kkill, trap, capture, or collect, or
attempt any such conduct” [16 USC 1532(19)].

The Navy is consulting with NMFS on effects the construction and operation of the proposed
USWTR may have on listed species. The Navy will consult with the USFWS on the effects of
the proposed construction of the trunk cable and CTF on listed species.

1.6.3 Coastal Zone Management Act (CZMA)

The CZMA provides assistance to states, in cooperation with federal and local agencies, for
developing land and water use programs for the coastal zone. This includes the protection of
natural resources and management of coastal development. The respective state coastal zone
management program implements policy. The CZMA requires that any federal agency activity
that is reasonably foreseeable within or outside the coastal zone and affects any land or water use
or natural resource of the coastal zone be carried out in a manner that is consistent, to the
maximum extent practicable, with the enforceable policies of NOAA-approved state
management programs.

For the proposed USWTR, pursuant to the CZMA, the Navy must determine whether USWTR
construction and operation activities are reasonably anticipated to affect any coastal use or
resources and if so, shall be carried out in a manner which is consistent to the maximum extent
practicable with the enforceable policies of approved state management programs.
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1.6.4 Rivers and Harbors Act (RHA)

The RHA was enacted to ensure that navigable waters are not obstructed or fouled by the
placement of material or disposal of refuse in them. Under Section 10 of the RHA, 33 USC §403,
a U.S. Army Corps of Engineers (USACE) permit is required for structures and/or work in or
affecting navigable waters of the U.S. The RHA governs the placement of the cable for the
USWTR. Before proceeding with placement of cable and nodes of the USWTR, the Navy will
coordinate with the USACE as necessary.

1.6.5 Clean Water Act (CWA)

The Clean Water Act (CWA) was enacted to protect surface water quality in the United States.
Under Section 404 of the CWA, 33 USC 81344, a USACE permit is required for the placement
of dredged or fill material in waters of the U.S. Under Section 401 of the CWA, 33 USC 81341,
the state where dredged or fill material would be placed in waters of the U.S. must certify that
the action would not contravene the state’s water quality standards. The CWA governs the
placement of the cable for the USWTR. Before proceeding with construction of the USWTR, the
Navy will coordinate with the USACE and the appropriate state agency as necessary.

1.6.6 Magnuson-Stevens Fishery Conservation and Management Act

The Magnuson-Stevens Act, enacted to conserve and restore the nation’s fisheries, includes a
requirement for NMFS and regional fishery councils to describe and identify essential fish
habitat (EFH) for all species that are federally managed. EFH is defined as those waters and
substrate necessary to fish for spawning, breeding, feeding, or growth to maturity. Under the act,
federal agencies must consult with the Secretary of Commerce regarding any activity or
proposed activity that is authorized, funded, or undertaken by the agency that may adversely
affect EFH.

An assessment of potential impacts of the project to EFH has been prepared and submitted to
NMES; consultation is being conducted.

1.6.7 Migratory Bird Treaty Act (MBTA)

The MBTA was enacted to ensure the protection of bird resources that migrate between the
United States and Canada, Mexico, Japan, or the Russian Federation. A migratory bird is any
species of birds that lives, reproduces, or migrates within or across international borders at some
point during its annual life cycle. The MBTA protects 836 bird species, 58 of which are currently
legally hunted as game birds. The list of species protected by the MBTA appears in 50 CFR
10.13.
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The MBTA prohibits the take, possession, import, export, transport, selling, purchase, barter, or
offering for sale, purchase or barter, any migratory bird, their eggs, parts, and nests, except as
authorized under a valid permit (16 USC 703). The regulations at 50 CFR 21.11 prohibit the take
of migratory birds except under a valid permit or as permitted in the implementing regulations. A
"take" is defined to mean to "pursue, hunt, shoot, wound, Kill, trap, capture, or collect" or to
attempt these activities (50 CFR 10.12).

On February 28, 2007, the Department of Interior (Dol) issued final regulations that authorize
the take of migratory bird resources incidental to military readiness activities (50 CFR 21.15).
The definition of military readiness activities includes all training and operations of the Armed
Forces that relate to combat, and the adequate and realistic testing of military equipment,
vehicles, weapons, and sensors for proper operation and suitability for combat use (50 CFR Part
21.3).

The proposed USWTR meets the definition of military readiness activities. These regulations
require that, if the ongoing or proposed military readiness activities may result in a significant
adverse effect on a population of a migratory bird species, the Armed Forces must confer and
cooperate with the USFWS to develop and implement appropriate conservation measures to
minimize or mitigate the anticipated significant adverse effects.

1.6.8 Abandoned Shipwreck Act (ASA)

The ASA (43 USC 2101-2106) was enacted in 1988 and establishes government ownership over
the majority of abandoned shipwrecks located in waters of the U.S. and creates a framework
within which shipwrecks are managed. It affirms the authority of state governments to claim and
manage abandoned shipwrecks on state submerged lands.

Shipwrecks are identified as resources having multiple values and uses that are not to be set aside
for any one purpose or interest group. This includes recreational and educational opportunities
for sport divers and fishermen, historical values important to archaeologists and historic
preservationists, and habitat areas for marine life. In addition, shipwrecks may generate tourism
and other forms of commerce and contain valuable cargoes and objects of interest to commercial
salvors and treasure-hunters.

States are directed to provide reasonable access by the public, protect natural resources and
habitat areas, guarantee recreational exploration of shipwreck sites, and allow appropriate public
and private sector recovery when the shipwreck's historical values and surrounding environment
are protected. In addition, states are encouraged to create underwater parks to provide additional
protection for shipwrecks. States are authorized to use federal funds from the Historic
Preservation Fund grants program to study, interpret, protect, and preserve historic shipwrecks.
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1.6.9 Sunken Military Craft Act (SMCA)

The SMCA (10 USC 8 113) was enacted on October 28, 2004. The new law confirms that
sunken U.S. military vessels and aircraft are the sovereign property of the United States
regardless of the passage of time and provides for archeological research permits and civil
enforcement measures (including substantial fines) to prevent unauthorized disturbance. The law
of salvage does not apply to sunken military craft without the express permission of the
sovereign (U.S. or foreign flag). The SMCA provides the United States with a new authority for
protecting and preserving sunken warships, naval auxiliaries, other vessels, military aircraft, and
military spacecraft that was owned or operated by a government when it sank, and the associated
contents of such craft.

The statute provides the following:

. Protection of sunken U.S. military ship and aircraft wherever located.

o Protection for the graves of lost military personnel.

. Protection of sensitive archaeological artifacts and historical information.

) Codifies existing case law, which supports federal ownership of sunken U.S.

military ship and aircraft wrecks.

) Provides a mechanism for permitting and civil enforcement to prevent
unauthorized disturbance.

. Encourages the Secretary of State, in consultation with the Secretary of Defense,
to enter into bilateral and multilateral agreements with foreign countries for the
protection of sunken military craft.

. Does not affect salvage of commercial merchant shipwrecks, or recreational
diving.

. Does not impact commercial fishing, or the laying of submarine cables.

. Does not relate to the routine operation of ships.

1.6.10 Executive Order 13089

EO 13089, Coral Reef Protection, directs federal agencies to ensure that any actions they
authorize, fund, or carry out will not degrade the biodiversity, health, heritage, and social and
economic value of coral reef ecosystems and the marine environment. For federal agency actions
that would affect U.S. coral reef ecosystems, subject to the availability of funding, measures
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should be implemented to research, monitor, manage and restore affected ecosystems. These
measures should include reducing impacts from pollution, sedimentation, and fishing.

1.6.11 Executive Order 13158

EO 13158, Marine Protected Areas, directs federal agencies to protect the significant natural and
cultural resources within the marine environment for the benefit of present and future
generations by strengthening and expanding the Nation's system of marine protected areas
(MPASs). An expanded and strengthened comprehensive system of marine protected areas
throughout the marine environment would enhance the conservation of our Nation's natural and
cultural marine heritage and the ecologically and economically sustainable use of the marine
environment for future generations. Federal agencies should avoid causing harm to MPAs
through federally conducted, approved, or funded activities.

1.6.12 Cooperating Agencies

CEQ’s NEPA implementing regulations allow federal agencies (as lead agencies) to invite tribal,
state, and local governments, as well as other federal agencies, to serve as cooperating agencies
in the preparation of EISs. The lead agency maintains the responsibility of supervising the
development of the EIS, which addresses the potential effects associated with activities
connected to the Proposed Action.

Upon request of the lead agency, any other federal agency that has jurisdiction can serve as a
cooperating agency. In addition, any other federal agency with special expertise on any
environmental issue that should be addressed in the EIS may serve as a cooperating agency upon
request of the lead agency. The cooperating agency, upon request by the lead agency, is
responsible for assisting in the development of information and preparing environmental
analyses associated with the agency’s area of expertise.

The Navy requested that NMFS participate as a cooperating agency in the preparation of this
OEIS/EIS; NMFS has agreed to a cooperating agency status. Copies of these letters are
contained in Appendix G. NMFS is a cooperating agency primarily because of its responsibilities
pursuant to Section 101(a)(5)(A) of the MMPA and Section 7 of the ESA.
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2 DESCRIPTION OF THE PROPOSED ACTION AND
ALTERNATIVES

The proposed action is to instrument a 1,713-km? (500-NM?) area of the ocean with undersea
cables and sensor nodes and to use the area for ASW training. This training would typically
involve up to three vessels and two aircraft using the range for any one training event. The
instrumented area would be connected to the shore by cable. The proposed action would require
logistical support for ASW training, including training with a variety of non-explosive exercise
weapons, target submarine simulators, and other associated hardware.

After identifying the need for a USWTR offshore of the east coast of the United States, the Navy
defined the operational subcriteria required for the range. The next step was to develop a set of
alternatives that would address those subcriteria and meet the overall purpose and need of the
proposed action described in Chapter 1. Implementation of the USWTR in the Jacksonville
(JAX) Operating Area (OPAREA), approximately 93 km (50 NM) offshore of northeastern
Florida, is the Navy’s preferred alternative.

This chapter is comprised of five subchapters containing:
. a discussion of training concepts considered but eliminated from further analysis
in this final OEIS/EIS, such as use of deep-water ranges, a portable underwater

tracking range (PUTR) system, and simulators (2.1).

. a detailed description of the proposed action, including proposed training range
usage and typical training scenarios (2.2).

. a description of the site selection process and a summary of the evaluation results
for the candidate sites (2.3).

. a description of the process by which the preferred alternative was identified
(2.4).
. a discussion of the four alternative USWTR site locations analyzed in this final

OEIS/EIS, and a description of the No Action Alternative (2.5).

Description of the Proposed 2-1 Action and Alternatives
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2.1 Alternative Training Concepts Considered but Eliminated
from Further Analysis

The cornerstones of effective training are conditions that mirror realistic combat scenarios and
provide timely feedback of training performance to the participating units. For ASW training,
current capabilities that replicate realistic combat scenarios require the use of sensors, including
tactical military sonars, and the firing of non-explosive exercise weapons at both submarines and
mobile targets that simulate submarines. At the same time, the Navy must provide for safety,
command and control, informational feedback, and the recovery of reusable systems. This is best
achieved at an instrumented range facility established specifically for training.

Instrumented training ranges have been used since the 1960s to aid in the safety, operational
conduct, and recording of training exercises. They also allow shore-based operators to evaluate
performance of participants in a variety of training scenarios and, through replay, to provide
feedback to participants. This feedback is essential to development of effective ASW weapons,
tactics, and procedures. Currently, however, the Navy’s existing instrumented undersea warfare
ranges do not meet the requirements for training in shallow water coastal environments.

Several alternative training concepts were considered in terms of addressing these requirements
but were eliminated from further consideration for various reasons. These alternatives included
existing east coast instrumented ranges used for training, portable underwater tracking ranges
(PUTRSs), and computer-based simulation training for the shallow water environment, discussed
below:

. Existing East Coast Instrumented Ranges

One existing undersea tracking range currently supports tactical training for the
Atlantic Fleet: the Atlantic Undersea Test and Evaluation Center (AUTEC) near
the Bahamas. AUTEC is a deep-water range, greater than 914 m (3,000 ft) deep.
The ocean environs around AUTEC and the Berry Islands do not include broad
operating regions within the water depths of interest for USWTR. The region is
characterized by broad plateaus of water at depths less than 30 m (100 ft), with
steep transition zones to the ocean’s bottom, and therefore do not meet litoral
ASW training requirements.

- These regions do not provide a reasonable distribution of operating depths
and encompass only a narrow band along the transition zone.

- This narrow band is not representative of likely threat environments and is
insufficient as a shallow water training area.

- Deep-water ranges cannot realistically simulate the shallow water acoustic
environment. In deep-water acoustic environments, the propagation path
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of sound energy does not result in much interaction with the ocean’s
surface or bottom. In shallow water, the sound energy does interact greatly
with the ocean’s surface and bottom, making shallow water a more
complex acoustic environment.

- This location does not have sufficient shallow water areas adjacent to it to
allow feasible expansion.

Portable Underwater Tracking Range (PUTR)

A PUTR system was developed for use in test and evaluation (T&E) exercises
and is also used for training of naval forces deployed overseas. The largest
existing PUTR system, consisting of 100 sensor nodes, can only support an area
limited to approximately 343 km? (100 NM?), far less than that required for the
proposed USWTR operations. Other variations of this type of range are smaller
still. PUTR does not provide the necessary communications capability to support
the acoustic command link (ACL) for submarine target control, a submarine
warning system to ensure safety when multiple submarines are present in a
training event, or full range coverage for voice communications. As a result, this
type of range cannot support all training platforms and training scenarios required
to operate at the proposed USWTR. For example:

- Operational tempo for portable systems is limited by battery life. For the
USWTR operational profiles of approximately 1,600 hours per year, the
PUTR battery bank would need to be expanded tenfold to accommodate a
single year’s training. Increasing the battery bank size would drive the
instrumentation’s size and weight from a few hundred pounds to
approximately one thousand pounds. This in turn negatively impacts the
logistics for installation and recovery, including the size and capacity of
the installation vessel to handle the increased weight.

— PUTR hardware performance in terms of data communications, ACL
functions, sub-warn systems, and voice communications is degraded in
comparison to performance on fixed ranges; with a PUTR, the long-haul
(tens of miles), high fidelity (less than 1 per billion bit error rate), high
capacity (100s of megabits/sec) capability of fiber optics must be replaced
by less capable or more complex data links such as acoustic modems (few
miles underwater, few Kkilobits/second), radio channels (line of sight
transmission) or satellite links. These systems are limited in their ability to
originate and receive communications from a common point for
processing, display and control functions. This results in the need for
numerous surface platforms (buoys, ships, or remote vehicles) to act as
repeaters or relays to the range operational center and restricts the overall
range size.
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Operational availability with a portable system can be impacted by
environmental conditions, especially wave height, during the recovery,
deployment, and calibration of a portable system. For safety to personnel
and equipment, these operations must be conducted in periods of
reasonable weather conditions. Rough weather can force delays to system
installation or recovery operations. Also, to ensure permanent range
capability for the year-round training operations, two complete systems
would be required, with one in use and one undergoing refurbishment.
Each installation cycle requires a period of several days to deploy,
calibrate, and certify the system prior to training exercises. Similarly, a
portable system is dependent on a surface vessel to host the range
operations center and multiple surface platforms to act as communications
relays. These items all create additional operating costs and have potential
weather limitations that would restrict training. Size limitations on
portable systems complicate, or may prevent, the ability to train on
portions of the range distant from any marine mammal which may be on
the range.

Computer-Based Simulation Training

Conducting all activities through simulation does not meet the operational
requirements of realistic training. Initial training of sonar technicians does occur
using simulators; simulators are usually the first means of training in the basics of
sonar system operations. However, there are several reasons that simulators will
not, in the foreseeable future, replace real-world training:

Simulators cannot match the dynamics encountered in the ocean
environment. Specifically, computer modeling simulations cannot
adequately mimic the bathymetry, sound propagation properties, or
oceanography to the degree necessary to serve as a complete substitute for
actual at-sea sonar operations. Navy personnel require real-time training
with active sonar to understand bottom bounce and multiple propagation
path environmental conditions and the effects of mutual sonar
interference.

Computer simulation cannot replicate the complexities of conducting
coordinated ASW in at-sea combat. Individual ships are expected to
integrate their ASW operations with other ships operating active sonar,
defend the air space in their operating area from aircraft firing missiles at
aircraft carriers or amphibious ships, and defend against other surface
combatants. Real-time experience with interplay between ship and
submarine target and between ASW teams in the strike group is critical.
For instance, coordinated unit level training (ULT) and strike group
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training activities require multiple crews to interact in a variety of acoustic
environments; this cannot be simulated.

- The majority of research, development, test, and evaluation activities
cannot be reliably executed using computer simulation; these must be
conducted in actual acoustic environments to ensure the ultimate safe and
effective use of the active sonar system.

- Simulators, as good as they are, cannot adequately replicate conditions in
the world’s shallow water areas where Navy forces could operate. The
Navy continues to research new ways to provide realistic training, but
there is currently no effective simulated training for certain active sonar
activities.

In sum, there is an inescapable requirement to train actively in authentic environmental
conditions, with actual Navy acoustic equipment. As indicated in Chapter 1, Section 5062 of
Title 10 USC contains a legal mandate for such training as would be provided by the proposed
range. Title 10 directs the Chief of Naval Operations (CNO) to organize, train, and equip all
naval forces for combat. Deep-water ranges, portable underwater tracking range systems, and
computer simulators have significant shortcomings. Because these alternative training options do
not meet the purpose and need for the proposed action, they were eliminated from further
analysis.

2.2 Proposed Action

2.2.1 Range Installation

The USWTR instrumentation is a system of underwater acoustic transducer devices, called
nodes, connected by cable to each other and to a landside facility where the collected range data
are used to evaluate the performance of participants in shallow water training exercises
(Figure 2-1). These transducer nodes are capable of both transmitting and receiving acoustic
signals from ships operating within the USWTR (a transducer is an instrument that converts one
form of energy into another; e.g., a sound into an electrical signal, as in a telephone). The
acoustic signals that are sent from the exercise participants to the range nodes allow the position
of the participants to be determined and stored electronically for both real-time and future
evaluation. More specifically:

. The USWTR would consist of no more than 300 transducer nodes spread on the
ocean floor over a 1,713-km? (500-NM?) area. The distance between nodes would
vary from 2 to 6 km (1 to 3 NM), depending on water depth. A junction box
would connect the cables on the range with a trunk cable that would connect to a
cable termination facility (CTF) on the shore.
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The transducer nodes would be either dome-shaped (Figure 2-2) or tethered
(Figure 2-3). The overall shape and configuration would be designed to be
consistent with local conditions and to accommodate activities in the area, such as
fishing. The installation of each of the 300 nodes would impact an area of about
10 m? (107.6 ft?); the nodes would lie on the ocean floor. The total impact area for
the installation of all of the nodes would be about 3,000 m? (32,300 ft?); this is
about 0.000002 percent of the area of the range.

When a node is installed, the installation ship would reduce speed or stop to
maneuver the device into the water and onto the ocean bottom. The ship would
then resume the cable installation until the full system had been set in place.
Throughout the installation, observers would be located on both the deck and
bridge of the ship to monitor the progress and equipment. Underwater
observations would not be made of the cable or nodes during installation but
electronic monitoring of their operation would be performed.

The nodes would be connected with commercial fiber optic undersea cable
(approximately 2.5 cm [0.98 in] in diameter), similar to that used by the
telecommunications industry. Approximately 1,110 km (600 NM) of cable would
be used to connect the nodes.

The USWTR cable installation would use equipment and techniques commonly
used by the telecommunications industry for phone and data cables. The
installation ship would proceed slowly (1 to 3.7 km/hr [0.5 to 2 NM/hr]) along the
desired cable route. Based on this speed, the ship would install 1 km (0.54 NM) of
cable in as little as 16 minutes or as much as 60 minutes. If the interconnect cable
is not buried, the area impacted by the cable would be 27,500 m? (295,900 ft°);
this is about 0.00002 percent of the area of the range.

The interconnect cables that are not buried are intended to lie on the ocean
bottom. Cable suspensions (i.e., cable extending above the ocean bottom) are
avoided through the system design and installation process. Cable suspensions
can cause a cable to fail over a period of time due to bending or abrasion. Cable
routes are specifically selected to avoid, if possible, ocean bottom areas with
significant ridges, valleys, or rock fields, in order to minimize the potential for
suspensions. The cable is also installed with an excess length of cable (‘slack’),
typically 3 to 5 percent, to insure that the cable is not stretched taut over bottom
relief, but is able to settle to the ocean bottom.

The interconnect cable between each node would be buried, if deemed necessary,
using a tracked, remotely operated cable burial vehicle. The decision to bury the
cable would be based on activities that interact with the bottom, such as anchoring
and extensive use of bottom-dragged fishing gear. If the interconnect cable is
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buried, the area impacted by the cable installation would be about 5,500,000 m?
(59,180,000 ft?).

Trenching equipment would be used in hard bottom areas to cut a furrow
approximately 10 cm (0.3 ft) wide and about 90 cm (3 ft) deep, into which the
cable would be placed. The cable installation process would involve the
excavation of pieces of hard substrate that are pushed aside by the cutter head in
the immediate surrounding area of the furrow. In soft sediment, the cable would
be buried about 90 cm (3 ft) deep using jetting or a plow. In jetting, the soil is
“liquefied” by the jetting process and then dispersed into the water column. In a
short period of time, the fine sediment would then settle back to the ocean bottom.
The plowing process is similar to trenching, except the plow uses the newly
disturbed sediment as a backfill to cover the trench. Modern equipment for
trenching, jetting, and plowing is designed to minimize disturbance of the ocean
bottom.

The risk of harming benthic organisms during the installation of the cables and
nodes would be minimized by thoroughly surveying the area prior to the burial
process. The survey would use multi-beam sonar to collect information such as
bathymetry, seabed morphology at scales of 1.6 to 33 ft (0.5 to 10 m), sediment
types, and surface geology. This information would be coupled with photographs
of the ocean bottom and biological/geological samples to provide accurate data on
the location of existing habitats.

A junction box located at the edge of the range would connect the interconnect
cables with the trunk cable. Installation of the junction box would impact an area
of about 30 m? (523 ft?).

A buried trunk cable would connect the CTF to the junction box. The trunk cable
would be about 100 km (62 mi) in length and approximately 3 to 6 cm (1 to 3 in)
in diameter. From the CTF, the trunk cable would be buried in an excavated
trench to a point just upland of either sand dunes or an impassable physical
feature (such as a highway). The trunk cable would then run through an
underground conduit, which would be installed by horizontal directional drilling.
The conduit would extend from the end of the trench, underneath the dunes,
beach, and shoreline, to a point approximately 915 m (3,000 ft) offshore of the
mean low water line. The offshore exit point of the conduit may be secured to the
ocean bottom with an anchor.

From the conduit exit point to the junction box, the cable would be buried to a
depth of 0.5to 1 m (1 to 3 ft) in a trench 10 cm (4 in) wide. The trench would be
excavated by a tracked, remotely operated cable burial vehicle that is
approximately 5 m (16 ft) in width. Installation of the trunk cable would impact
about 500,000 m? (5,380,000 ft?) of the ocean bottom.
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e The total impacts of the installation of the range are presented in Table 2-1. If the
interconnect cables are buried, the total impact to the ocean bottom would be
5,500,000 m? (59,180,000 ft%); this is about 0.003 percent of the area of the range. If
the interconnect cables are not buried, the total impact to the ocean bottom would be
27,500 m? (295,900 ft?); this is about 0.00002 percent of the area of the range.

Table 2-1

Impacts of Range Installation to Ocean Bottom

Insl\,/lt:tlLaéldon Int%r;tc))lr;r;ect Nodes Junction Box Trunk Cable Total Area
Interconnect 5,500,000 m? 3,000 m? 30 m? 500,000 m? 5,508,030 m?
Cables 59,180,000 ft? 32,300 ft? 3231t 5,380,000 ft° 59,266,400 ft*
Buried
Interconnect 27,500 m? 3,000 m? 30 m? 500,000 m? 530,500 m?
Cables 295,900 ft? 32,300 ft? 323 ft? 5,380,000 ft? 5,708,500 ft?
Not Buried

. The CTF would be an approximately 37-m? (400-ft?) structure that would house
the power supplies, system electronics, and communications gear necessary to
operate the offshore range. From there, information gathered on the USWTR
would be transmitted via either a military or commercial data link to the Range
Operations Center, where the exercise control would be coordinated.

. The USWTR is designed to achieve a long operating life of 20 years, with a
minimum need for maintenance and repair. This is due to the high cost of
performing at-sea repairs on transducer nodes or cables, the long lead time to plan
and conduct such repairs (often six months or more), and the loss of the training
range until the repairs are made. The long-life performance is achieved by
implementing multiple levels of redundancy in the system design, to include back
up capacity to key electronic components, fault tolerance to the loss of individual
sensors, and overlap in the detection areas for individual tracking sensors. The use
of materials capable of withstanding long-term exposure to high water pressure
and salt water-induced corrosion is also important. Cables may be periodically
inspected by divers or undersea vehicles to ensure they remain buried and to
monitor the recovery of the areas that have been disturbed.

. When the range instrumentation is no longer necessary, it will be left in place.
Removal of cables and nodes would likely cause an adverse impact on the
environment. The CTF building will be re-used as appropriate.

The FACSFAC JAX would submit cable area coordinates to the National GeoSpatial-
Intelligence Agency and NOAA and request that the USWTR area be noted on charts within the
appropriate area. This area would be noted in the U.S. Coast Pilot as a military operating area, as
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are other areas on the east coast. The Navy will broadcast a notice to mariners and a notice to
airmen within 72 hours of the training activities, as appropriate. The Navy also will establish a
local outreach program that could include such avenues of communication as a Web site; USCG
radio; state programs to communicate with divers and commercial and recreational fishers; and
regular communications with the community.

Construction would be completed in one to three phases based on the manner in which funding is
made available. If completed in three phases, the first phase would encompass a minimum of 686
km? (200 NM?), followed by a second phase of 686 km? (200 NM?), and a final phase of 343
km? (100 NM?). A two-phase installation is also possible. If the range were built in phases, there
would be an approximate three-year wait between the construction of each phase. Should the
Navy determine that a single installation phase is appropriate, the OEIS/EIS reflects the
anticipated effects of the entire operational capability. Construction would take approximately 6
to 12 months per phase. The preferred in-water construction period is spring through fall.

2.2.2 Training Range Usage

The principal type of exercise conducted on the USWTR would be ASW. A wide range of ships,
submarines, aircraft, non-explosive exercise weapons, and other training-related devices are used
for ASW training. Submarines, surface ships, and aircraft all conduct ASW and would be the
principal users of the range. The requirements of threat realism on the USWTR necessitate
training with a variety of sensors, non-explosive exercise weapons, target submarine simulators,
and other associated hardware. Many of the materials used on the USWTR would be recovered
after use; however, some would be left in place (see Subchapter 4.8.7). All ordnance used would
be non-explosive.

2.2.2.1 Antisubmarine Warfare

Either individually or as a coordinated force, submarines, surface ships, and aircraft conduct
ASW against submarine targets. Submarine targets include both actual submarines and other
mobile targets that simulate the operations and signature characteristics of an actual submarine.
ASW exercises are complex and highly variable. These exercises have been grouped into the
four representative scenarios described below in order to best characterize them for
environmental impact analysis purposes. Additional details regarding the four training scenarios
are summarized in Table 2-2. Table 2-3 provides a list of the platforms, sensors, non-explosive
exercise weapons, target submarine simulators, and many other associated hardware employed in
each scenario.

. Scenario 1: One Aircraft vs. One Submarine (Figure 2-4). The range
operations center gives an aircraft (helicopter or fixed-wing) the approximate, or
“last known,” location of the submarine. An aircraft flies over the range area and
the crew conducts a localized search for a target submarine using available
sensors. After the aircrew detects the submarine, it simulates an attack. Each
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exercise period typically involves the firing of one exercise torpedo (REXTORP);
additional attack phases are conducted with simulated torpedo firings.

Scenario 2: One Ship with Helicopter vs. One Submarine (Figure 2-5). A ship,
with a helicopter on board, approaches the range area and launches its helicopter
to conduct a “stand-off” localization and attack. In some exercises, the ship
conducts its own “close in” attack simulation (i.e., where the ship gets close
enough to track the submarine using its own hull-mounted sonar). Each exercise
period typically involves the firing of one EXTORP by the ship or helicopter or,
in some cases, by both. Some ships carry two helicopters, but only one
participates in the exercise at any one time. While the ship is searching for the
submarine, the submarine may practice simulated attacks against the target and on
average would launch EXTORPs/REXTORPs during 50 percent of the exercises.

Scenario 3: One Submarine vs. Another Submarine (Figure 2-6). Two
submarines on the range practice locating and attacking each other. If only one
submarine is available for the exercise, it practices attacks against a target
simulator or a range support boat, or it practices shallow water maneuvers without
any attack simulation

Scenario 4: Two Ships and Two Aircraft vs. One Submarine (Figure 2-7).
This scenario involves the same action as Scenario 2, but with two ships and two
aircraft — helicopters or marine patrol aircraft — searching for, locating, and
attacking one submarine. Typically, one ship and one aircraft are actively
prosecuting while the other ship and the other aircraft are repositioning. While the
ships are searching for the submarine, the submarine may practice simulated
attacks against the ships and on average would launch torpedoes during 50
percent of the exercises. Multiple sources may be active at one time. Scenario 4 is
operationally the busiest exercise on the range.
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Table 2-2

USWTR Scenarios

Component

Scenario 1

Scenario 2

Scenario 3

Scenario 4

Exercise
Participants

One fixed- or rotary-
wing aircraft vs. one
submarine target

One ship and one
helicopter vs.
submarine target

One submarine vs.
one submarine target

Two surface ships and
two helicopters vs.
submarine target

Non- Lightweight EXTORPs | Lightweight and Heavyweight Lightweight and
explosive and lightweight heavyweight EXTORPs heavyweight
Exercise recoverable exercise EXTORPs (and once EXTORPs (and once
Weapons torpedoes per year, a vertical per year, a VLA may
Used (REXTORPS) launch antisubmarine be fired from a ship on
rocket [VLA] may be range) and
fired from a ship on REXTORPs
range) and
REXTORPs
Active Active sonobuoys, Ships’ sonar, active Submarine sonar, Ships’ sonar, active
Sound dipping sonar, range sonobuoys, range range pingers, sonobuoys, range
Sensors/ pingers, torpedo pingers, dipping sonar, | torpedo sonar, and pingers, dipping sonar,
Sources sonar, underwater torpedo sonar, and underwater torpedo sonar, and
Used communication underwater communication underwater
devices, submarine communication devices communication
acoustic devices, submarine devices, submarine
countermeasures, and | acoustic acoustic
anti-torpedo decoys countermeasures, and countermeasures, and
(NIXIE) NIXIE NIXIE
Other Passive sonobuoys, Passive sonobuoys, Submarine acoustic Passive sonobuoys,
Devices target simulators, target simulators, countermeasures, target simulators,
Used submarine acoustic submarine acoustic submarine target submarine acoustic

countermeasures, and
expendable
bathythermographs
(XBTs)

countermeasures, and
XBTs

simulators, and XBTs

countermeasures, and
XBTs

Approximate

2 hours (helicopter)

3 hours

6 hours

3 hours

Duration of | 4 — 5 hours (fixed

Exercise wing)

Frequency 355 exercises per 62 exercises per year 15 exercises per year | 38 exercises per year
of Exercise year

Comments Submarine targets can | Submarine targets can | One submarine Submarine targets can

be an actual
submarine or
submarine target.

be an actual
submarine or
submarine target.

simulates a quiet
diesel-electric
submarine. The other
attempts to detect,
locate, and simulate
attack.

be an actual
submarine or
submarine target.
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Table 2-3

Training Platforms, Targets, Exercise Weapons, and Sonar Systems Used on a USWTR

Item

Description

Estimated
Usage per Year

PLATFORMS

Surface Ships

East coast multi-mission surface combatants including destroyers, cruisers, and frigates are primarily homeported
at Norfolk, Virginia, and Mayport, Florida.

140

Submarines

Attack submarines are designed to seek and destroy enemy submarines and surface ships. Submarines primarily
from east coast homeports of Norfolk, Virginia, Groton, Connecticut and Kings Bay, Georgia would use the range.

15

Helicopters

For ASW, helicopters operate at an altitude of 0 to 760 m (2,500 ft). The SH-60 Seahawk (SH-60B) is a twin-
engine helicopter flown from cruisers, destroyers, and frigates. The SH-60F is essentially the same basic airframe
with a different sensor suite and is flown from carriers. For ASW, the SH-60B uses magnetic anomaly detection,
sonobuoys (monitored both onboard and on its host ship via link), radar, radar detection equipment (electronic
support measures), and both aided (forward-looking infrared, low-light vision ‘night vision,” or binoculars), and
unaided visual search. The SH-60F’s primary ASW sensor is a dipping active and passive sonar that is employed
from a hover. It can use sonobuoys. The SH-60F does not have magnetic anomaly detection gear, radar, or
sophisticated electronic support measures. The homeport for both helicopters is Jacksonville Florida. The SH-60F
is at NAS Jacksonville and the SH-60B is nearby at NS Mayport. The MH-60R is the replacement for both the SH-
60B and the SH-60F and will also be based in NAS Jacksonville and NS Mayport. It will have a dipping sonar plus
elaborate radar, electroptics, and electronic support measures.

320

Fixed-Wing Aircraft

Maritime patrol aircraft from Jacksonville, Florida, operate from near the ocean surface to 3,050 m (10,000 ft).
They carry advanced submarine detection sensors such as active and passive aircraft launched sonobuoys and
magnetic anomaly detection gear. Maritime patrol aircraft have the longest on-station time of any ASW aircraft. All
Atlantic coast fixed wing ASW aircraft will be based in Jacksonville.

180

Range Support Craft

Range support craft are approximately 61-m-long (200-ft-long) range support boats. They are used for launching
and recovering targets and for recovering EXTORPs and REXTORPs. On some days, the range boat
participating in training exercises would retrieve multiple pieces of equipment. Range support craft will be based
at NS Mayport.

220
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Table 2-3

Training Platforms, Targets, Exercise Weapons, and Sonar Systems Used on a USWTR

Item

Description

Estimated
Usage per Year

TARGETS

Mk 30 ASW Target
Simulator

The Mk 30, an electrically propelled target, is the current standard U.S. Navy submarine target simulator. The
target is 54 cm (21 in) in diameter, 6.2 m (20 ft) long, and weighs 1,220 kg (2,700 Ibs). It can be launched from a
surface craft or dropped by a helicopter, and may be recovered by either surface craft or helicopter. The Mk 30
can tow a 92-m (300-ft) array consisting of a hydrophone, a projector (to simulate submarine signatures), and a
magnetic source (to trigger magnetic anomaly detection gear). It either runs a preprogrammed trajectory or is
controlled by signals transmitted from the range. The Mk 30 can run for about six hours (depending on the speed
selected) and is fully recovered at the end of each run. It is reconditioned and reused.

180

Mk 39 Expendable
Mobile Acoustic
Torpedo Target

The Mk 39 expendable mobile acoustic torpedo target is an electrically propelled air- or ship-launched submarine
simulator. It is 12.4 by 91.4 cm (4.9 by 36 in) and weighs 9.6 kg (21 Ibs). The Mk 39 target acts as an echo
repeater for active sonars and an acoustic target for passive detection. It can also deploy a 30.5-m (100-ft) wire to
produce a recognizable magnetic anomaly detection signature. The Mk 39 contains lithium batteries. If launched
from an aircraft, the Mk 39 separates from its parachute assembly. The parachute (1.2 m? [4 ftz] in diameter) is
jettisoned and sinks away from the unit. When the Mk 39 enters the water following the launch, it typically travels
9 m (30 ft) downward, then activates itself and begins its preprogrammed run for several hours. The target
typically runs for 6 hours, but has the capability to run up to 11 hours. At the completion of the run, the Mk 39
scuttles and sinks to the ocean bottom.

160
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Table 2-3
Training Platforms, Targets, Exercise Weapons, and Sonar Systems Used on a USWTR
Estimated
Item Description Usage per Year

EXERCISE WEAPONS

Antisubmarine Rocket

and standoff weapon capability to offset the advantages that enemy submarines enjoy by virtue of being
submerged and acoustically silent. A Mk 46 or Mk 54 EXTORP is mounted on one of these rockets, which is
launched from a surface ship. During flight, the torpedo separates from the rocket airframe and parachutes into
the sea. The torpedo would be recovered.

Mk 46 and Mk 54 Mk 46 and Mk 54 are high-speed lightweight torpedoes that are launched from helicopters, fixed-wing aircraft, 330
Lightweight and surface ships. These torpedos are approximately 13 inches in dlameter and up to 10 feet long. The Mk 46 (300 “non-
EXTORPs, and and Mk 54 have an OTTO fuel Il propulsion system and primarily use acoustic homing. An exercise torpedo that runners,” 30
REXTORPs actually “runs” is referred to as an “EXTORP.” Only about 10 percent of the lightweight shots would be “runners.” “‘runners”)
The remaining shots are non-running “dummy” torpedo shapes called “REXTORPs.” REXTORPs do not have fuel
sources. All torpedoes would be recovered. A parachute assembly for aircraft-launched torpedoes is jettisoned
and sinks. The parachutes range from 0.37 to 0.84 m? (4 to 9 ft%).
Mk 48 Advanced Mk 48 ADCAP is the current standard U.S. Navy heavyweight torpedo for use by submarines and has an OTTO | Approx. 50
Capability (ADCAP) fuel 1l propulsion system. Over its service life the MK48 has been extensively modified to remain current with the
Heavyweight threat. The Mk 48 ADCAP is an extensively modified version of the Mk 48 torpedo, capable of greater speed and
EXTORPs endurance. The torpedo uses passive and active acoustic homing modes, and also can operate via wire guidance
from the submarine. The guidance wire is generally 28 km (15 NM) long and 0.11 cm (0.043 in) in diameter. The
maximum tensile breaking strength of the wire is 19 kg (42 Ib). All Mk 48 ADCAP exercise shots would be
EXTORPs. All torpedoes would be recovered.
Vertical Launch The vertical launch antisubmarine rocket provides naval surface ships with a rapid-response all-weather ASW | Approx. 10
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Table 2-3

Training Platforms, Targets, Exercise Weapons, and Sonar Systems Used on a USWTR

Item

Description

Estimated
Usage per Year

SENSORS

Sonobuoys

A sonobuoy is an expendable device used for the detection of underwater radiated or reflected sound energy
from a target submarine and for conducting vertical water column temperature measurements. There are three
basic types of sonobuoys: passive, active, and expendable bathythermographs (XBTs; see below). Sonobuoys
are launched from aircraft and ships. Following deployment, sonobuoys’ sensors descend to specified depths. A
float containing a wire antenna is inflated and goes to the surface from the depth at which the buoy is deployed
(generally about 27 to 122 m [90 to 400 ft]). Data measurements are transmitted to the surface unit via an
electrical cable and the information is then radioed back to an aircraft or ship.

Sonobuoys are cylindrical devices about 12.5 cm (4.9 in) in diameter and 91 cm (36 in) in length. They weigh
between 6 and 18 kg (14 and 39 Ibs). At water impact, a seawater battery activates and deployment initiates. The
parachute assembly (aircraft launched only) is jettisoned and sinks away from the unit, while a float containing an
antenna is inflated. The parachute canopies are generally 20 to 30 cm (8 to 12 in) in diameter. The subsurface
assembly descends to a selected depth. There, the sonobuoy case falls away and sea anchors deploy to stabilize
the hydrophone (underwater microphone). The operating life of the seawater battery is programmable up to eight
hours, after which the sonobuoy scuttles itself and sinks to the ocean bottom.

Approx. 3,000

Expendable
Bathythermograph
(XBT)

XBTs are launched from aircraft, ships, and submarines. An XBT system consists of an expendable probe, a data
processing/recording system, and a launcher. An XBT is a device for obtaining a record of temperature as a
function of depth. The XBT probe has a single, fine copper wire that spools out at the launch end. A return signal
is received via a sea water return consisting of a wire whose end is in contact with the sea water. Eventually, the
wire runs out and breaks and the XBT sinks to the ocean floor. Airborne versions are also used; these use radio
frequencies to transmit the data to the aircraft during deployment. Data are recorded as the probe falls. ASW
operators use temperature profiles data obtained by the XBT to identify the impact of temperature on sonar
propagation and acoustic range prediction (Lockheed Martin, 2007).

Approx. 470
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Table 2-3
Training Platforms, Targets, Exercise Weapons, and Sonar Systems Used on a USWTR
Estimated
Item Description Usage per Year

SENSORS (cont'd)

Ship and Submarine
Sonars

Surface ships and submarines are equipped with both active and passive sonar to search for, detect, localize,
classify, and track submarines and surface ships. Passive systems do not emit any energy and therefore are not
a subject of this OEIS/EIS. The primary active sonar systems for surface ships are the SQS-53 and SQS-56 class
sonar systems. The primary submarine active sonar is the BQQ-10. Submarines are also equipped with several
types of auxiliary sonar systems for ice and mine avoidance, for top and bottom sounders to determine the
submarine’s distance from the surface and the bottom in the water column, and for acoustic communications.

Per ship and
submarine usage
as listed above.

Dipping Sonars Dipping sonars are active or passive sonar systems that are lowered on cable by helicopters to detect or maintain | Approx. 320
contact with underwater targets. Although not all of the current inventory of rotary wing ASW aircraft are equipped
with dipping sonar (SH-60B is not so equipped, SH-60F is equipped), the MH-60R, which is replacing both the
SH-60B and SH-60F, will have dipping sonar. The usage number to the right reflects the assumption that
eventual usage of the range will be exclusively by the MH-60R.
COUNTERMEASURES
Acoustic Device Submarines launch acoustic device countermeasures to foil opponents’ sensors and weapons. They are sound- | Approx. 40

Countermeasures

producing decoys, typically cylinder-shaped. They are 8 to 15 cm (3 to 6 in) in diameter, 102 to 280 cm (40 to 110
in) long, and weigh between 3 and 57 kg (7 and 125 Ibs).

Anti-torpedo Decoy
(NIXIE)

Surface ships sometimes trail an anti-torpedo decoy called a NIXIE when faced with a possible torpedo attack.
The NIXIE is a small cylindrical sound-producing decoy at the end of an approximately 2.5-cm (1-in)-thick smooth
cable, which is towed approximately 100 m (330 ft) astern of the ship. The NIXIE generates sounds to create a
false target for the torpedo. Both the device and cable are smooth and slick to prevent any unwanted sounds from
entering the water. The device is not typically used for long periods as it restricts ships movements.

Est. fewer than 20
events
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The four scenarios would be run an estimated 470 times each year (Table 2-4). Often, multiple
scenarios will be conducted sequentially within one day, so that this does not equate to training
every day during the year. The Navy plans to train throughout the year to meet the requirements
and schedules associated with the FRTP and the potential for immediate deployment of forces

(see Subchapter 1.2).

Table 2-4

Annual Approximate Tally of ASW Training Exercises

Approximate #
Approximate # Exercises Approximate
Scenario Stand-Alone During JTFEX Annual Total
Exercises and Exercises
COMPTUEX
1 319 36 355
2 62 0 62
3 15 0 15
4 8 30 38
Total Annual Exercises on Range 470
Note: JTFEX and COMPTUEX are multi-unit exercises. When their
participants work on the USWTR, their numbers are represented above.

In their large east coast OPAREAS, the Navy also conducts broader-scale exercises called joint
task force exercises (JTFEX) and composite training unit exercises (COMPTUEX). In the case
of these larger exercises, some units may break off and conduct operations on the USWTR,
following one of the described exercise scenarios. The totals in Table 2-4 include these
additional training exercises. On any given day, the training scenario used may vary in some
measure from one of the four scenarios described here, or more than one scenario may occur
simultaneously on the range, but the total of all these scenario runs would represent the typical
annual spectrum of training activities on the range. Any such variations would be within the
range of analyzed impacts.

All vessels using the USWTR range will assume a slow, safe speed that is dependent upon the
situation. The vessel speed relies upon the judgment and experience of the vessel’s captain to
allow the ship to maneuver around any navigational hazards (including marine mammals). Navy
vessels will additionally abide by the USCG Navigation Rules (USCG, 2008b) while traveling
and using the USWTR range. Vessels may operate in a manner outside the Navigation Rules
when the training exercise requires realistic combat maneuvers.

2.2.2.2 Active Acoustic Devices Used on the USWTR

Tactical ASW sonars are designed to search for, detect, localize, classify, and track submarines.
There are two types of sonars, passive and active.
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. Passive sonars only listen to incoming sounds and, since they do not emit sound
energy in the water, lack the potential to acoustically affect the environment.

. Active sonars emit sounds that bounce off an underwater object to determine
information about the object. Active sonars are the most effective detection
systems against modern, ultra-quiet submarines in shallow water. Mid-frequency
active sonar can also be referred to as: mid-frequency tactical sonar, mid-
frequency range sonar, tactical mid-range sonar, or tactical mid-frequency active
sonar.

Modern sonar technology has developed a multitude of sonar sensor and processing systems. In
concept, the simplest active sonars emit omnidirectional pulses (pings) and time the arrival of the
reflected echoes from the target object to determine range. More sophisticated active sonar emits
an omnidirectional ping and then rapidly scans a steered receiving beam to provide both
directional and range information. More advanced sonars use multiple preformed beams,
listening to echoes from several directions simultaneously and providing efficient detection of
both direction and range

The military sonars to be deployed in the USWTR are designed to detect submarines in tactical
operational scenarios. This task requires the use of passive sonars across a broad spectrum and
active sonars in the mid-frequency range (1 to 10 kHz) predominantly.

The types of tactical sound sources that would be used in training exercises on the range include:

) Surface Ship Sonars. Although most (greater than 60 percent) surface ships do
not have any tactical active sonar (i.e., aircraft carriers, amphibious ships, and
support ships), those surface combatants with ASW as a primary mission (FFGs,
DDGs, CGs) are so equipped and will operate mid-frequency sonar on the
USWTR.

o Submarine Sonars. Tactical military submarine sonars are used to detect and
target enemy submarines and surface ships. Use of these active sonars is
minimized to prevent detection by enemy submarines and surface ships.
Submarines are also equipped with several types of auxiliary sonar systems for ice
and mine avoidance, to determine the submarine’s depth (distance to the surface
or underside of ice) and the submarine’s height from the bottom. Submarines are
also equipped with underwater communications devices.

. Aircraft Sonar Systems. Aircraft sonar systems that would operate on the
USWTR consist of sonobuoys and dipping sonars.

. Torpedoes. Torpedoes are the primary ASW weapon used by surface ships,
aircraft, and submarines. The guidance systems of these weapons can be
autonomous or, if launched by a submarine, electronically controlled from the

Description of the Proposed 2-18 Action and Alternatives



Final OEIS/EIS Undersea Warfare Training Range

launching platform through an attached wire. The autonomous guidance systems
use onboard sonars. They operate either passively, exploiting the emitted sound
energy by the target, or actively, homing on the received echoes. All torpedoes to
be used at the USWTR would be non-explosive and recovered after use.

. Acoustic Device Countermeasures. Acoustic device countermeasures are
submarine simulators and act as decoys to avert localization and/or torpedo
attacks.

. Training Targets. ASW training targets are used to simulate target submarines.

They are equipped with one or a combination of the following devices: (1)
acoustic projectors emanating sounds to simulate submarine acoustic signatures;
(2) echo repeaters to simulate the characteristics of the echo of a particular sonar
signal reflected from a specific type of submarine; (3) magnetic sources to trigger
magnetic detectors. Both expendable and recoverable training targets would be
used on the USWTR.

o Range Sources. Range pingers are active sound-producing devices that allow
each of the in-water platforms on the range (e.g., ships, submarines, target
simulators, and EXTORPS) to be tracked by the range transducer nodes. In
addition to passively tracking the pinger signal from each range participant, the
range transducer nodes are also capable of transmitting signals for a limited set of
functions. These functions include submarine warning signals, signalized
commands to submarine target simulators, and occasional voice or data
communications (received by participating ships and submarines on range).

2.2.3 Range Logistics Support

In general, the USWTR would take advantage of existing logistics support for range operations.
However, some independent logistical support arrangements must be made for the delivery and
recovery of targets and torpedoes.

2.2.3.1 Target Support

Recoverable targets (i.e., Mk 30s) may be used on the USWTR approximately 175 times a year.
These targets are distinct from the expendable Mk 39 acoustic torpedo and are fully recovered. A
range support boat provides the range with the targets for the training exercises. One range craft
would be on site whenever a Mk 30 is in use.

Range users would deploy expendable targets as needed. Range support craft are not needed for
expendable targets.
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2.2.3.2 Exercise Torpedo Support

Either REXTORPs or EXTORPs may be launched in an attack on the range by ships and aircraft
(both marine patrol aircraft and helicopters). An EXTPORP is an actual torpedo without a high-
explosive warhead and configured for exercise use. A REXTORP is a torpedo-shaped dummy
without propulsion, seeker assembly, or warhead. At the end of the torpedo run, specially
designed and equipped range torpedo recovery boats or specially equipped recovery helicopters
typically recover EXTORPs. However, if a torpedo recovery boat is not available, all surface
combatants are trained and equipped to recover torpedoes.

When an EXTOREP is recovered, the fuel tank is full of liquid composed of seawater and fuel.
The EXTORP is returned to a range support facility (which could be portable) where this liquid
is removed and stored for later processing under existing procedures. The unit is then flushed
with a non-corrosive preservative and is transported to an intermediate maintenance facility for
rebuild. Typically, individual torpedoes are reused approximately 20 times.

Helicopters working from ships would not require shore support, and maritime patrol aircraft
would be supported by their home base. If USWTR is constructed on a site other than Site A,
helicopters not operating from ships would require a minimal staging area to onload/offload and,
potentially, to store torpedoes, depending on how often the torpedoes are used on the range.
Squadron personnel would have to be brought into the staging area on a temporary basis to
assemble and onload/offload the torpedoes.

The staging area would be located at an existing airfield located within 148 km (80 NM) of the
training range. The 148-km (80-NM) distance is based on the fuel limitations of the recovery
helicopters. Standard operating procedures also dictate that helicopters should avoid overflights
of populated civilian land areas when carrying suspended loads.

2.3 Site Selection Process

This subchapter presents the process that was used to identify potential USWTR sites, to develop
a set of alternatives that would meet the overall purpose and need of the proposed action, and
ultimately to select the preferred alternative.

This site selection process is detailed in the following subchapters:

o 2.3.1 contains a short overview.

. 2.3.2 provides details of the initial site screening process.

. 2.3.3 contains a discussion of the range layouts and locations of the candidate
sites.
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. 2.3.4 discusses site evaluation criteria, concluding with an overview of the
October 2005 draft OEIS/EIS and the September 2008 draft OEIS/EIS,
and a discussion of critical and non-critical operational evaluation criteria.

o 2.3.5 presents the results of evaluating the candidate sites against the critical and
non-critical criteria, by site.

. 2.3.6 contains a summary table with the conclusions for each site, by evaluation
factor.

2.3.1 Site Selection Process Overview

Operational requirements for the USWTR site are set forth in what is called an operational
requirements document (ORD) (Subchapter 2.3.2.1). The ORD contains both the operational and
physical requirements for the USWTR and is the basis for the site selection process.

Given these requirements, the Navy conducted an initial scan of the eastern coast of the United
States and the Gulf of Mexico. The scan resulted in selection of four broad regions that met the
bathymetric subcriteria. One of these regions, the Gulf of Mexico, contained sites with
appropriate bathymetry, yet the sites proved logistically infeasible due to extreme distance from
existing Navy homeports (see Subchapter 2.3.2.2).

Five candidate sites within the JAX, Charleston, Cherry Point, and VACAPES OPAREAs and
the Gulf of Maine were identified in the next step (Subchapter 2.3.2). Those sites were next
evaluated using a set of critical criteria (Subchapter 2.3.4). Critical criteria are those criteria that
must be met for a candidate site to be considered feasible. They are criteria that cannot be
worked around regardless of cost. At this point, the Gulf of Maine OPAREA was eliminated
from further consideration due to its rating of unsatisfactory on climatological suitability, a
critical factor.

The remaining four candidate sites were then evaluated against a set of non-critical criteria, also
discussed in more detail in Subchapter 2.3.4. These criteria are important considerations, but an
inability to meet one of them would not preclude a candidate site from further consideration. A
site may still be feasible if it does not meet one or more of these non-critical criteria, but it would
generally require greater installation or operating costs in order to fulfill the operational
requirements for the USWTR. Candidate sites are not eliminated from consideration by their
rating on these non-critical criteria; however, Fleet, in its review to determine the operationally
preferred site, does consider the relative ranking of the sites in terms of non-critical criteria.
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2.3.2 Initial Site Screening Process
2.3.2.1 Operational Requirements

In selecting a site for the proposed USWTR, the initial step was to hold extensive consultations
with the Fleet commands to determine what subcriteria were required to establish an effective
USWTR. These criteria were detailed in the ORD for the range. Figure 2-8 depicts the process
by which the operationally preferred alternative was selected.

The preliminary requirements were:

. A geographical area of about 1,713 km? (500 NM?).
. Water depths ranging from 37 to 274 m (120 to 900 ft).

Water depths beyond these limits were acceptable for candidate sites, but the bulk of the
potential sites’ areas needed to be within these bounds (see Subchapter 2.3.4.4).

These two requirements were the basis of the initial scan of the eastern coast of the U.S. and the
Gulf of Mexico. As cited previously, this scan was conducted to identify potential areas of
bathymetry suitable for a USWTR. The scan, using navigational charts from NOAA that display
water depths, resulted in selection of four broad regions along the U.S. coastline for
consideration. These regions were found to contain bathymetry matching the operational criteria:

. The Gulf of Mexico region extending from southwest of the Mississippi River
delta in Louisiana on the western side to southwest of Cape San Blas in Florida
and centered approximately 46 to 93 km (25 to 50 NM) south of the coastline.

. The southeastern coastline region from Cape Lookout, North Carolina, on the
northern end and Cape Canaveral, Florida, on the southern end, centered
approximately 46 to 111 km (25 to 60 NM) from the coastline.

. The area centered approximately 93 km (50 NM) east of the
Delaware/Maryland/Virginia (DELMARVA) peninsula (also referred to as the
Virginia Capes, or VACAPES, area) and extending from Cape May, New Jersey,
on the northern end to the entrance of the Chesapeake Bay on the southern end.

. The Gulf of Maine region located approximately 37 to 111 km (20 to 60 NM) east
of Cape Ann, Massachusetts, and approximately 65 to 102 km (35 to 55 NM)
north/northeast of the tip of Cape Cod, Massachusetts.

As noted in Subchapter 2.1, the possibility of siting the USWTR adjacent to the Navy’s existing
instrumented ranges at AUTEC was also considered, but eliminated.
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2.3.2.2 Proximity to Fleet Concentration and Training Areas

Proximity to existing Fleet homeports was an important consideration at two different levels of
review. As an initial screening criterion, it was important that the training area not be located an
extreme distance from homeports due to lengthy transit times to and from planned exercises.
These transit times would pose serious operational and logistic concerns related to both
frequency of training events and costs of transport to and from the range. Since it would take the
the participants longer to reach the range, training would not be able to happen as frequently as
desired. The additional fuel and equipment maintenance costs associated with lengthy travel
would prove fiscally prohibitive. Transit distances are especially critical for submarines and
suface ships due to their slower speeds and greater operating costs compared to aircraft, but in
fact, the benefits of proximity to homeports also apply to helicopters and maritime patrol aircraft.
Proximity to homeports is later used as a comparative non-critical criterion (see Table 2-6 and
Section 2.3.4.5) to discern cost effectiveness of the alternative sites on a smaller scale.

Helicopters, the prime users of the range, have the greatest logistical issues relative to the
location of a training range. For the helicopters, having the range within a short flight distance
affords an opportunity to train without the need for a host surface ship to get underway or the
squadron to send personnel and equipment away from the home base as a temporary support
detachment. These are significant considerations for this user.

The majority of operational assets that would be utilizing the USWTR are located along the east
coast of the U.S., where the Fleet’s primary homeports for surface ships are Norfolk, Virginia,
and Mayport, Florida. All ASW helicopters are based in Jacksonville, Florida. Finally, in
approximately 2011, the P-8A multi-mission maritime aircraft, the follow-on to the P-3C, will
enter service. A Record of Decision was issued on Decemebr 23, 2008 to provide facilities and
functions to support homebasing 12 P-8A Multi-Mission Maritime Aircraft (MMA) squadrons
and one Fleet Replacement Squadron (FRS) into the U.S. Navy Fleet. In 2012, the P-8A MMA
will replace the current maritime patrol aircraft, the P-3C Orion at existing maritime patrol
homebases. This action will result in the homebasing of five fleet squadrons (30 aircraft) and one
Fleet Replacement Squadrons (FRS) (12 aircraft) to Naval Air Station (NAS) Jacksonville,
Florida.

The area in the Gulf of Mexico that would meet the areal size and bathymetric requirements for a
USWTR range would be about 2,630 km (1,420 NM) from Norfolk and about 1,800 km (970
NM) from Mayport (by comparison, the Gulf of Maine area, second to the Gulf of Mexico area
in terms of distance to a primary homeport, is about 1,060 km (570 NM) from Norfolk). If a
USWTR were installed in the Gulf of Mexico, lengthy transit times for surface ships and
submarines would be necessary prior to and after the training exercises. The ship transit times
would be approximately 3.5 days from Norfolk, Virginia and 2.5 days from Mayport, Florida.
Additionally, climatological challenges, such as hurricanes, prevent the use of the proposed site
for a significant portion of the year and a high volume of offshore activity, such as oil drilling,
commercial shipping and shrimping, render the site undesirable. Taken by themselves, these
issues would normally be addressed serially though the site selection process outlined later in
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this chapter. In this one instance, however, the combination of marginal or unacceptable
conditions makes it apparent that the Gulf of Mexico would fail for several reasons. Thus, the
Gulf of Mexico was eliminated as being unreasonable per se.

2.3.3 Candidate Site Definition

To assess the quantitative and qualitative site evaluation criteria discussed in Subchapter 2.3.2,
more clearly defined site locations were required for the three remaining areas (the southeast
coastline, VACAPES OPAREA, and Gulf of Maine). Candidate sites were identified in these
regions and evaluated against the criteria outlined below. The range layouts and locations for
candidate sites (Figure 2-9) are as follows:

. Southeast Coastline — For the southeast coastline, much latitude existed in
positioning a USWTR between Cape Canaveral, Florida, and Cape Lookout,
North Carolina. Three separate candidate sites were identified, each offshore of
existing military bases.

- JAX OPAREA - The candidate site for the JAX OPAREA would bhe
located east of Jacksonville, Florida. The cable would be landed at the NS
Mayport.

The candidate site was defined as a parallelogram measuring 49 by 36 km
(26.3 by 19.3 NM). The water depths vary from approximately 37 to 366
m (120 to 1,200 ft) and the proposed range site edge is approximately 93
km (50 NM) from shore

- Charleston OPAREA - The candidate site for the Charleston OPAREA
would be located east of Charleston, South Carolina, and offshore of the
former Charleston Naval Base. Fort Moultrie in Charleston, South
Carolina, provides a possible shore landing site for the cable.

The candidate site was defined as a quadrangle measuring 46 by 36 km
(24.7 by 19.7 NM). The water depths vary from approximately 37 to 305
m (120 to 1,000 ft) and the proposed range site edge is approximately 74
km (40 NM) from shore.

- Cherry Point OPAREA - The candidate site for the Cherry Point
OPAREA would be located offshore of southeastern North Carolina, south
of Cape Lookout. The Marine Corp Base Camp Lejeune in Jacksonville,
North Carolina, provides a possible shore landing site for the cable.

The candidate site was defined as a rectangle measuring 46 by 37 km (25
by 20 NM). The water depths vary from approximately 40 to 402 m (131
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to 1,319 ft), and the proposed range site edge is approximately 86 km (47
NM) from shore.

o VACAPES OPAREA - The VACAPES OPAREA area offers a large overall
area in which to locate the range. The closest approaches to shore occur in the
southern half of the region from the mouth of the Delaware Bay south to the
mouth of the Chesapeake Bay. The National Aeronautics and Space
Administration (NASA) Wallops Flight Facility (WFF), located in Virginia,
offers a possible shore landing site for the cable in between these two bay
entrances.

The candidate range site for VACAPES would be located offshore of northeastern
Virginia. The candidate site was defined as a rectangle measuring 46 by 37 km
(25 by 20 NM). The water depths vary from approximately 55 to 366 m (120 to
3,000 ft). The candidate range site edge is approximately 81 km (44 NM) from
shore.

. Gulf of Maine — The Gulf of Maine region offers only a limited area of
opportunity for siting the range while meeting the depth requirements. A possible
cable shore landing site would be at the Portsmouth Naval Shipyard (NSY).

The candidate range site for USWTR in the Gulf of Maine would be located east
of Cape Ann, Massachusetts. This site was chosen to minimize the distance to
shore. The site is defined as a parallelogram measuring 46 by 37 km (25 by 20
NM), with water depths that vary from approximately 37 to 274 m (120 to 900 ft).
The candidate range site edge is approximately 46 km (25 NM) from shore.

2.3.4 Site Evaluation Criteria
2.3.4.1 October 2005 Draft OEIS/EIS

This section briefly summarizes the site evaluation for the October 2005 draft OEIS/EIS. The
five specific candidate sites, JAX OPAREA, Charleston OPAREA, Cherry Point OPAREA,
VACAPES OPAREA, and Gulf of Maine, were assessed against the criteria summarized in
Table 2-5.

Evaluation of the candidate sites, presented in the October 2005 draft OEIS/EIS, indicated that
the proposed construction and operation of a USWTR was reasonable in the following locations:
JAX OPAREA, Cherry Point OPAREA, and VACAPES OPAREA. The analyses presented in
the draft OEIS/EIS indicated that the preferred alternative for the USWTR at that time was in the
Cherry Point OPAREA.
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Table 2-5

Site Evaluation Criteria, October 2005 Draft OEIS/EIS

Quantitative Parameter Satisfactory Unsatisfactory

Air Station Proximity Airfield located within 185 km (90 Airfields unavailable within 185 km
NM). No overflight of civilian land (90 NM). Overflight of civilian land
areas. areas necessary.

Climatological Availability | Climatological limits less than 15 Climatological limits exceed 15

(wind speed, wave percent for 11 or more months. percent for more than 1 month.

height, visibility)

Shore Landing Site and Existing federal shore facility with No federal shore facility and no

Infrastructure infrastructure requiring available infrastructure.

augmentation to handle range
requirements.

2.3.4.2 September 2008 Draft OEIS/EIS and June 2009 Final OEIS/EIS

New operational concerns, revised capabilities, and relocation of Fleet assets have resulted in the
need for the Navy to readdress the suitability of the potential USWTR sites. To that end, site
selection criteria were updated for the current OEIS/EIS to reflect the requirements associated
with these developments, summarized as follows:

The Navy refined the physiography criterion by incorporating a requirement for a
balanced distribution of water depths around 137 m (450 ft) for the total range
area. A candidate site with too much of its area at either the shallower or deeper
water depths, with steep areas of transition from the shallow to deep depths,
would not meet this need.

A Record of Decision was issued on Decemebr 23, 2008 to provide facilities and
functions to support homebasing 12 P-8A Multi-Mission Maritime Aircraft
(MMA) squadrons and one Fleet Replacement Squadron (FRS) into the U.S.
Navy Fleet. In 2012, the P-8BA MMA will replace the current maritime patrol
aircraft, the P-3C Orion at existing maritime patrol homebases. This action will
result in the homebasing of five fleet squadrons (30 aircraft) and one Fleet
Replacement Squadrons (FRS) (12 aircraft) to Naval Air Station (NAS)
Jacksonville, Florida.

Helicopter range for recovery has been updated based on standard operating
procedures for existing deep water training ranges. The maximum range was
reduced from 185 km (100 NM) to 167 km (90 NM). Direct transfer of recovered
targets and torpedoes by helicopter to the airfield is preferred. If that is not
possible, an in-water drop point could be created for transfer of targets and
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torpedoes; a helicopter would drop the target or torpedo near shore and a range
support vessel would pick it up and transport it to land.

. Requirements for the cable landing area have been added, including proximity to
shore, not crossing artificial reefs, and avoiding areas that may be affected by
dredging.

. Shipping traffic data have been reexamined. A revised historical temporal

shipping (HITS) database has been developed that includes more current shipping
data of significantly higher resolution than previous data. However, due to
discrepancies that were found in the HITS data, a qualitative assessment based on
an analysis of shipping densities from a report issued by the Naval Oceanographic
Office (NAVOCEANO) (NAVOCEANO, 2007) was utilized instead. While the
shipping analysis provided by NAVOCEANO is of a lower resolution than the
HITS data, the depiction of inbound/outbound traffic from major seaports near the
candidate USWTR sites was deemed to be more representative of actual shipping
activity. This analysis was augmented by a University of Delaware study (Wang
et al., 2007) that used the International Comprehensive Ocean-Atmosphere Data
Set (ICOADS) and Automated Mutual-Assistance Vessel Rescue System
(AMVER) data sets as proxies to measure global ship traffic intensity. These
three spatial proxy datasets are available at
http://coast.cms.udel.edu/GlobalShipEmissions/.

. Control of the airspace over the range is required to 7,766 m (24,000 ft). This
does not preclude the existence of commercial air routes over the range.

The need for the USWTR to be close to joint training facilities (e.g., with U.S. Air Force
[USAF], Marines, and/or Army) was assessed early in the site selection process. It was
determined that such proximity is not necessary to meet the range of training activities
that would be conducted on the USWTR. That criterion was subsequently dropped. Also,
since an air tracking capability could be provided as part of the USWTR program, the
availability of an existing air tracking system would not need to be a consideration.

2.3.4.3 Critical and Non-Critical Operational Criteria

This subchapter contains a description of the critical and non-critical evaluation criteria (see
Table 2-6) used by the Navy as the basis of its assessment of the alternatives in terms of relative
operational merits. Table 2-6 reflects the critical and non-critical criteria used in the final
OEIS/EIS evaluation process.

Subchapter 2.3.5 presents the evaluation of the alternative sites using these criteria. A summary
of the results of the evaluation is contained in Subchapter 2.3.6.
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Table 2-6

Final OEIS/EIS Site Evaluation Criteria

Critical Evaluation Categories and Criteria

Physiography *

Water Depth Range

Range Area Length/Width Ratio

Shallow/Deep Water Depth Ratio

Range Orientation to Shoreline

Adequacy of Support Infrastructure

Shore Landing Site for Trunk Cable

Helicopter Training And Recovery Support

Availability Based on Climatological Criteria

Visibility

Wind Speeds

Wave Height

Training Efficiency

Vessel Traffic (Commercial Shipping)

Non-Critical Evaluation Criteria

Proximity To Homeports/Air Stations

Helicopter Homeports/Air Stations

Surface Ship/Submarine Homeports

Range Installation and Use

Commercial Fishing

Ocean Currents

Bottom Type

Non-Critical Support Infrastructure

Air Space Control

CTF and Shore Landing Site

Proximity to Docking Facility For Range Support Craft

* Proximity to existing homeports was additionally used as an earlier
criterion to determine logistical feasibility for candidate sites. At this
point, the Gulf of Mexico site was eliminated from further consideration
based on excessive distances and travel times from existing homeports.
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Critical criteria — Critical criteria are the absolute physical requirements that, if
not met, present insurmountable obstacles that preclude training operations on the
range. There are no solutions, regardless of cost, for these criteria. Physiography
is one of these criteria. A candidate site must provide the necessary range of water
depths and balance of shallow and deep areas. The site must also have sufficient
area within this span of water depths for a range of suitable size and appropriate
orientation.

If a candidate site cannot provide a location for a shore landing of the trunk cable
and a helicopter landing site to support training and torpedo recovery, that site is
unacceptable. Additionally, a site cannot be located in a region of the ocean where
adverse weather limits the number of possible days of range operation. Finally,
heavy commercial shipping or fishing traffic will render a site unsuitable due to
the constraints that traffic would place on available operational time.

Non-critical criteria — Other criteria if not met, can be overcome, although
overcoming them would result in higher costs and, in some cases, diminished
efficiency and effectiveness.

Among these non-critical criteria is proximity to homeports and air stations. This
is a major consideration but not one that would preclude training operations at
sites that do not meet the criterion. The consequence of not being reasonably close
to homeports and air stations would be longer transits to and from the range site.
Longer transits would impact cost and scheduling efficiency proportionally to the
increases in distance and time required for travel.

Range installation criteria (i.e., bottom type, currents, presence of bottom fishing)
do not preclude range installation if not met, but may require additional range
installation craft or personnel, or ‘hardening’ of nodes to protect against bottom
fishing. (“Hardening’ is the integration of physical protection structures to prevent
damage from bottom-fishing gear to the range instrumentation.) Non-critical
support infrastructure criteria (i.e., proximity to range support craft) can also be
overcome if not met, but at additional cost.

2.3.4.4 USWTR Critical Evaluation Criteria

Physiography

The physiography of the site affects the shape and location of the training range. The Navy
requires an area of 1,713 km? (500 NM?) for the USWTR. Shallow water is defined as from 37 to
274 m (120 to 900 ft) in depth for the purpose of naval training operations for USWTR. Off the
U.S. east coast, this depth range generally is located in the continental shelf and continental slope
regions. This requirement determined the sites chosen for further analysis.
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Additional characteristics required of the range site include its shape, distance from landfall,
distribution for water depth, and orientation. The optimal shape aspect is a 1:1 length-width ratio
(square) located parallel to the coast and, therefore, generally parallel to the bathymetry contours.
The optimal water space is balanced around the mid-water depth of 137 m (450 ft). Distance
from landfall is optimally less than 93 km (50 NM) to minimize installation and operation costs.

. Preferred

- encompasses water depths between 37 m (120 ft) and 274 m (900 ft) and
substantially all of the area is within these depths.

- length-width ratio of the site between 1:1 and 1:1.25 (nearly square).

- portion of range above or below 137 m (450 ft) deep not less than one
third of the total range area.

- range oriented with long axis parallel to the coast.

Essentially, the entire area of a range site needs to be within the desired water
depths. However, if shallow water were available adjacent to an existing deep-
water training range, the collocation of the shallow and deep water facilities
would be sufficiently valuable to accept the “satisfactory’ rating for physiography.

J Satisfactory

- encompasses water depths between 37 m (120 ft) and 274 m (900 ft) with
sizeable areas deeper or shallower than this range .

- portion of range above or below 137 m (450 ft) deep greater than one
quarter but less than one third of the total range area.

- length-width ratio of the site between 1:1.25 and 1:2 (roughly rectangular
in shape; a large angle parallelogram is acceptable).

- range oriented with the long axis roughly parallel to the coast.

J Unsatisfactory

- lack of water depth between 37 m (120 ft) and 274 m (900 ft).

- portion of range above or below 137 m (450 ft) deep fails to represent at
least one quarter of the total range area.

- length-width ratio of the site greater than 1:2.

- long axis of the area not oriented roughly parallel to the coast.

Adequacy of Support Infrastructure

A variety of logistic support services are needed to operate and maintain the range, as well as to
support training exercises.
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Shore Landing Site for Trunk Cable

The cable landing site must provide sufficient ability for the installation vessel to navigate near
shore for the cable installation and avoid the need to install the cable across areas subject to
dredging or artificial reef placement, where material may be dumped to build the reef. The
overall distance from the cable termination point to the range boundary must be of reasonable
length to distribute power to the in-water instrumentation via conductors in the cable.

° Preferred

— shore cable termination point within 93 km (50 NM) of range boundary.

— no trunk cable crossing of artificial reefs or installation within an area that
may be dredged. The placement of additional material for the reef or
dredging could damage the cable.

— ability of installation vessel to navigate within 0.9 km (0.5 NM) of the
cable landing point.

J Satisfactory

- shore cable termination point within 139 km (75 NM) of range boundary.

- no trunk cable crossing of artificial reefs or installation within an area that
may be dredged.

- ability of installation vessel to navigate within 0.9 km (0.5 NM) of the
cable landing point.

. Unsatisfactory

— no shore cable termination point within 139 km (75 NM) of range.

- trunk cable must cross artificial reefs or be installed within an area that
may be dredged, such as a shipping channel.

- extensive, non-navigable shallow water cable landing point areas where
the installation vessel cannot approach closer than 0.9 km (0.5 NM).

Helicopter Training and Recovery Support

For ASW helicopters carrying an exercise torpedo and a load of sonobuoys, useful time on the
range decreases proportionally with an increase in distance from its base or host ship. Recovery
helicopters have limited flight range as well, affecting their ability to participate in long-distance
training exercises and conduct target or torpedo launch and recovery operations from an airfield.
Thus, the USWTR should be located proximal to that airfield. Commercial heavy lift helicopters
are capable of recovery ranges up to 185 km (90 NM) for heavyweight torpedoes and MK 30
targets in favorable conditions, with 139 km (75 NM) used as the conservative range to account
for weather and operational variability.
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Helicopters carrying cable suspended loads during recovery operations are restricted from
overflight of uncontrolled, occupied civilian areas, roads, and bridges. In lieu of direct transport
to the airfield, an in-water drop point for the torpedoes and targets can be used in combination
with a recovery vessel. This approach is more costly and logistically complex, since both
helicopters and recovery vessels are required at all times. This approach was only investigated
when the preferred option could not be met for a candidate site. The need for an in-water drop
would change the ranking of a site from preferred to satisfactory for this factor, but would not
necessarily preclude selection of the site.

° Preferred

- local military airfield for helicopter training and torpedo or target launch
and recovery operations within 139 km (75 NM) of entire range area.

- direct access to the ocean with no over-flight of civilian areas, roads, and
bridges between range site and airfield.

o Satisfactory

- local military airfield or commercial airfield certified for helicopter
training and torpedo or target handling within 185 km (90 NM) of the
entire range area.

- existing over-flight corridors between the range site and airfield along
controlled access areas or shipping channels.

- in-water drop point that can be defined for transfer of targets and
torpedoes to a recovery vessel.

. Unsatisfactory

— no local military airfield or commercial airfield certified for helicopter
training and target or torpedo handling within 185 km (90 NM) of the
entire range area.

- over-flight of uncontrolled civilian areas, roads, and bridges required
between range site and airfield.

- lack of an in-water drop point for transfer of targets and torpedoes to a
recovery vessel.

Availability Based on Climatological Criteria

The availability of a site for training is estimated in terms of the climatological criteria of
visibility, wind speed, and wave height in the area. These criteria are not independent of each
other; rather, they are related. For example, high wind speeds cause increased wave heights, and
storms affecting visibility are accompanied by increased wind speeds and higher wave heights.
Poor climatological conditions affect the training effectiveness of Navy range activities.
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Operations involving EXTORPs typically are not conducted in foggy conditions or poor
visibility conditions since vehicle recovery operations can not be performed with poor visibility.

Similarly, vehicle recovery operations for torpedoes and targets are increasingly difficult and
dangerous as wave size and height increase. Such exercises are avoided in waves with heights of
3.7 m (12 ft) or higher. Sonar systems do not work accurately with excessive acoustic noise
caused by high wind speeds and the resulting rough seas. Because range training exercises can be
scheduled six months in advance, the Navy needs to be 95 percent sure the range will be
available climatologically when it is needed.

° Preferred

- mean monthly visibility equal to or less than 3.7 km (2 NM) less than 5
percent of the time.

- mean monthly wind speed greater than or equal to 17 m/s (58 ft/s) less
than 5 percent of the time.

- mean wave height of 3.7 m (12 ft) or higher less than 5 percent of the
time.

. Satisfactory

— mean monthly visibility equal to or less than 3.7 km (2 NM) less than 15
percent of the time.

- mean monthly wind speed greater than or equal to 17 m/s (58 ft/s) less
than 15 percent of the time.

- mean wave height of 3.7 m (12 ft) or higher less than 15 percent of the
time.

J Unsatisfactory

- mean monthly visibility equal to or less than 3.7 km (2 NM) more than 15
percent of the time.

- mean monthly wind speed greater than or equal to 17 m/s (58 ft/s) more
than 15 percent of the time.

- mean wave height of 3.7 m (12 ft) or higher greater than 15 percent of the
time.

Training Efficiency: Vessel Traffic (Commercial Shipping)
Some Navy operational activities, including use of exercise torpedoes, must avoid shipping

vessels transiting through the range area. Because the range area is located in an exclusive
economic zone, no disruption to commercial shipping can be imposed. For this reason, only a
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low level of commercial traffic is acceptable for a USWTR site, since such traffic disrupts or
delays exercises and imposes additional expenses.

Commercial traffic was previously evaluated using the HITS database, which contains tanker
and merchant ship traffic data for the four seasons of the year. The October 2005 draft OEIS/EIS
assessed shipping traffic data from the HITS IIl database (1993), which provided shipping
densities at a resolution of 1 degree of arc (longitude and latitude). At the latitudes of the
USWTR candidate sites, this comprises an area of approximately 10,633 km? (3,100 NM?). An
upgrade to HITS, version 4.0, provides higher resolution data, defined by cells with sides with
length of 5 minutes of arc (longitude and latitude) (Emery and Bradley, 2005). At the latitudes of
the USWTR candidate sites, this area is approximately 72 km? (21 NM?). The expected value for
ship density in a given cell is an instantaneous figure representing the number of ships in that cell
at any given moment (those entering a cell are considered to be equal to those leaving at any
instant).

The HITS database was extensively analyzed in order to assess the density of shipping traffic in
the candidate USWTR sites. In the course of this analysis, discrepancies were noted which raised
concern about the accuracy of HITS and the suitability of its use for this purpose. In particular,
known areas of high shipping traffic (e.g., the shipping lanes that go in and out of Boston) were
not reflected in the HITS data. Because the HITS database only contains a limited number of
ports, shipping traffic in the lanes from the excluded ports is not shown in its actual location. As
the candidate USWTR sites are in the proximity of traffic lanes from major ports or coastal
shipping lanes, these omissions were deemed serious enough to warrant using another source of
shipping density data.

A report was obtained from NAVOCEANO (see Subchapter 2.3.4.2) that plots shipping data
compiled over a five-year period. Examination of this report shows that it coincides precisely
with known shipping lanes and high traffic density areas. This report, in contrast to the HITS
data, provides the number of ships per day per unit area rather than an instantaneous snapshot.
However, it is simple enough to deduce instantaneous ship numbers, if it is assumed that ship
arrivals on the range site are uniformly distributed. For instance, if the average ship transit
distance through the range site is assumed to be 86 km (25 NM) and the average transit speed is
assumed to be 12.5 knots, a ship transiting through the range will, on average, remain there two
hours (1/12 day). Thus, dividing the number of ships per day expected on the range site by 12
would yield the number that could be expected to be there at any given moment.

The analysis provided by NAVOCEANO was further supported by research at the University of
Delaware, which provided another source of shipping intensity information. C. Wang et al.
(2007) deemed the ICOADS and AMVER data set two of the best global ship traffic intensity
proxies. These proxies draw self-reported samples from the global fleet and produce traffic
intensity representations.

These representations, however, differ across regions. For example, in some areas, AMVER
represents more tanker traffic, and ICOADS represents more container ship traffic. To remove
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the potential bias of using one data set over another, C. Wang et al. (2007) produced a third
dataset, a combined proxy, by averaging the grid cell values (representing percent of global
shipping emissions) of the ICOADS and AMVER proxies. The three spatial proxy datasets (C.
Wang et al., 2007) have been made publicly available for the intended purpose of allowing users
to apply the global ship emissions inventory of their choice to ship air-emissions impact models.

For the purposes of this OEIS/EIS, the spatial proxies give an estimate of shipping intensity
within each of the range sites. The Navy analyzed the three shipping proxy datasets using GIS.
The shipping emission values of the grid cells within each USWTR box were averaged,
providing a relative estimate of shipping intensity. Each of the three proxy datasets provided
similar results. The Gulf of Maine had a significantly lower shipping density than the other sites,
as the NAVOCEANO report stated. The other sites, ranked in order of successively higher
densities, are JAX, Charleston, VACAPES, and Cherry Point. Figure 2-10 depicts a plot of
relative shipping densities in the USWTR sites, derived from the AMVER/ICOADS dataset.

The AMVER/ICOADS data enable the candidate sites to be compared, as each site has a precise
value. While metric tonnes of emissions was deemed to be a reliable proxy for shipping density,
metric tonnes of emissions cannot be directly translated into a meaningful ship traffic metric
(i.e., ships per km?* [NM?] per day) for the purpose of this study. However, that proxy does serve
a useful purpose in confirming the assessments the Navy made based on the NAVOCEANO
data. While the data in the NAVOCEANO report are considered to be more reliable than the
HITS data for this analysis, they do not provide precise shipping density numbers for a specific
location. Instead, the data characterize areas of the ocean according to five density regimes
(infrequent, light, moderate, heavy, very heavy).

. Preferred
- ship traffic density on the range site fewer than 2 ships per day per 343
km? (100 NM?).
- major shipping lanes such as designated navigation channels for
commercial ports do not intersect the range site.
. Satisfactory
- light or moderate shipping traffic.
- ship traffic density on the range site between 2-11 ships per day per 343
km? (100 NM?).
— major shipping lanes such as designated navigation channels for
commercial ports do not intersect the range site.
J Unsatisfactory

- heavy shipping traffic.

Description of the Proposed 2-35 Action and Alternatives



Shipping Intensity by Emissions

v
VT NAS Brunswick
NH
Y NSY Portsmouth
N D Gulf of
Maine
N .

PA
OH

MDD

NASA Wallops Island, VAT #

N
WAL VA N / 4 & VACAPES.
NS Norfolk= _:l;. 2 bt .

NC

F
_ﬁOnslow Bay |

Atlantic Ocean

n n n
|
3 1= T .
J | ) L L
Ship Emissions Allocation Factor ) The analysis of ICOADS/AMVER data performed by Wang et al.
(fraction in millionths of global total) D Range Site 2007 provided data with cell values of the percentage of total
0-1 global emissions. This analysis was deemed to be a reliable proxy
for shipping intensity, however, data cannot be directly translated
[ ] 101-2 into density values of the number of ships per unit area per unit time.
N
I:l 201-3 200 0 200 Kilometers
|:| 3.01-4 100 0 100 Nautical Miles
Wang, C., J.J. Corbett, and J. Firestone, Improving Spatial
| | 4.01-5 Representation of Global Ship Emissions Inventories, Environmental .j
Science & Technology, Web Release Date: 01-Dec-2007;

- >501 Figure 2-10 http://coast.cms.udel.edu/GlobalShipEmissions/




Final OEIS/EIS Undersea Warfare Training Range

- ship traffic density on the range site greater than 11 ships per day per 343
km? (100 NM?).

- major shipping traffic lanes such as designated navigation channels for
commercial ports intersect the range site.

2.3.4.5 USWTR Non-Critical Evaluation Criteria

After assessment of critical characteristics, the sites were then rated preferred or non-preferred
for the non-critical criteria. These ratings are used to evaluate the relative suitability of one site
against another. As stated, a non-preferred rating for a non-critical criterion does not preclude the
site from consideration, but a non-preferred rating would generally make one site less desirable
than another in the category being assessed (a non-preferred rating means that making the site
operationally viable would result in greater installation or operating costs).

Proximity to Homeports/Air Stations

All types of U.S. Navy ASW capable platforms will use the range. These currently are comprised
of ASW capable surface ships (FFG/DDG/CG), submarines (attack [SSN, SSGN] and ballistic
missile [SSBN]), ASW helicopters (MH-60R, SH-60B, SH-60F) and fixed wing aircraft (P-3, P-
8). Helicopters are the predominant users of the range in terms of numbers and the dominant type
will be the MH-60R. An MH-60R can travel approximately 556 km (300 NM), one way, without
refueling to a forward site from which it could refuel and conduct ASW training. In a training
environment, approximately 139 km (75 NM) is the maximum radius of action for flights in
order to have sufficient time on the range for useful training. If the range is proximate to
Jacksonville, no host surface ship or forward logistics base/airfield for ASW helicopters would
be necessary. ASW fixed-wing aircraft (e.g., P-3C ASW patrol aircraft) have a minimum
operating range of 6,115 km (3,300 NM).

A Record of Decision was issued on Decemebr 23, 2008 to provide facilities and functions to
support homebasing 12 P-8A Multi-Mission Maritime Aircraft (MMA) squadrons and one Fleet
Replacement Squadron (FRS) into the U.S. Navy Fleet. In 2012, the P-8A MMA will replace the
current maritime patrol aircraft, the P-3C Orion at existing maritime patrol homebases. This
action will result in the homebasing of five fleet squadrons (30 aircraft) and one Fleet
Replacement Squadrons (FRS) (12 aircraft) to Naval Air Station (NAS) Jacksonville, Florida.

Surface ships and submarines generally transit at speeds between 15 and 17 knots. Thus, the
transit time from their home ports to the range area can consume a significant percentage of
allowable quarterly underway time. Every hour spent in transit is one hour less of training time
spent on the range.
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Helicopter Homeports/Air Stations

. Preferred for helicopters: home air stations within 556 km (300 NM) of the local
military airfield.

. Non-preferred for helicopters: no helicopter home air stations within 556 km (300
NM) of the local military airfield.

Surface Ship/Submarine Homeports

. Preferred for surface ships and submarines: surface ship/submarine homeports
within 648 km (350 NM) of the range.

. Non-preferred for surface ships and submarines: no surface ship/submarine
homeports within 648 km (350 NM) of the range.

Range Installation and Use
Commercial Fishing

Commercial fishery activities have the potential to interrupt range activities. While commercial
fishing is nearly impossible to avoid on the continental shelf and in the continental slope region,
areas of minimal commercial bottom fishing are preferred. Naval training exercises do not
interrupt commercial fishing activities, as areas of commercial fishing cannot in any way be
restricted by the Navy. However, the presence of commercial fishing activities may interrupt
Navy training exercises, resulting in lower training efficiency and impacting scheduling. Because
range training exercises can be scheduled six months in advance, the Navy needs to be sure the
range will be available without persistent conflict from fishing activity.

The types of gear used by the various commercial fisheries also affect the range in-water system.
Bottom-dragged gear (e.g., bottom trawls, anchors, and dredges) may have an adverse affect on
the USWTR’s bottom-mounted instruments and cables. In fact, instrumentation can be designed,
manufactured, and installed to protect sensors from dragged gear, and trunk and internode
cabling can be trenched and buried if this type of fishing is expected. These protective measures,
however, would impose substantial additional costs.

J Preferred
- minimal presence of commercial fishing activity.
- commercial fishing conducted solely within the water column.

- no requirement for sensor protection and internode cable burial within the
range area.
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. Non-preferred

- substantial commercial fishing activity in range area.
— extensive use of bottom-trawling gear and commercial dredging.
- sensor protection and/or internode cable burial required.

Ocean Currents

Ocean currents are a significant criterion in the range installation activities. Cable installations
are normally conducted at low vessel speeds of less than two knots, with an average of one knot
being typical. There is a need for periodic station-keeping, where the ship maintains its position
around a fixed position, during some installation events, such as the deployment of sensor nodes
or junction boxes into the ocean. Increasing ocean currents make it more difficult for the
installation vessel to navigate and control its position and raise the risk level for damage to the
cables and instrumentation. In higher currents, a vessel with greater navigational control may be
required. This decreases the availability of capable installation vessels and increases the overall
installation cost to the program for the leasing of these ships.

. Preferred: ocean currents less than 0.5 m/s (1.6 ft/s).
. Non-preferred: ocean currents greater than 0.5 m/s (1.6 ft/s).
Bottom Type

A wide range of criteria affect the range installation. Generally, these most directly impact cost.
Cable landing across broad shallow water areas where the installation vessel cannot navigate,
such as tidal flats and marsh areas, must be avoided or bypassed using directional drilling. Rocky
bottom regions require higher power trenching equipment to bury cables, when this is necessary.
Areas with ridges, canyons, or other discontinuities can influence cable routes and sensor
placement and presents installation risks to equipment.

. Preferred: soft, sandy bottom.
. Non-preferred: solid, hard-bottom area with no variability, or varied bottom with
sand.
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Non-Critical Support Infrastructure
Air Space Control

For training exercise safety, it is preferred that the range area and a large buffer area surrounding
the range be free from commercial and civilian aircraft intrusion. Much of the U.S. east coast
continental shelf area is overlaid with established air warning areas that allow air traffic
controllers to route commercial aircraft around the range area.

° Preferred:

- existing DoN air warning area with unrestricted schedule use from the
surface to minimum of 7,766 m (24,000 ft) over and around the range
area.

- air warning areas under a common DoD scheduling and control authority
extending over and around the range area, or warning area(s) under USAF
/ NASA control extending over and around the range area.

o Non-preferred:

- no existing warning areas over and around the range area.

- no potential to create a warning area due to civilian or commercial air
routes and activities requiring coordination with civilian and commercial
flights.

CTF and Shore Landing Site
Controlled access to the CTF property such as that available at a military base is highly desirable
to ensure the integrity of the electronics systems and infrastructure. Alternatively, facilities can
be constructed at additional cost if access to the CTF by the general public cannot be controlled.
o Preferred: a DoD facility for the shore cable termination point and siting of the
CTF with controlled physical access to property and cable landing site with a
security force in place at all times.

. Non-preferred: no existing DoD or federal shore facility for the cable termination
point and siting of the CTF.

Description of the Proposed 2-39 Action and Alternatives



Final OEIS/EIS Undersea Warfare Training Range

Proximity to Docking Facility for Range Support Craft

A docking facility, preferably nearby, is required for the range support craft used in target
deployment and for target and torpedo recovery. The docking facility must be able to handle
on/off-load of materials and equipment. This includes a heavy lift capacity of up to 4,536 kg
(10,000 Ibs) for targets and exercise torpedoes and up to 18,144 kg (40,000 Ibs) for standard-size
shipping containers. Also, ready access to road or rail is needed for weapon/target post-run
processing and transportation to the appropriate maintenance facility for equipment maintenance
and refurbishment. Proximity of the docking facilities to the range area moderates operational
support costs for range support vessels over the operating life of the range. Torpedo recovery
vessels are also smaller than warships and not equipped to spend extended times at sea (i.e.,
typically less than a week), necessitating the need for a nearby port.

° Preferred

- proximate, available military or commercial docking facilities within 133
km (72 NM) of the range center (this corresponds to a vessel transit speed
of 12 knots for 6 hours).

- heavy materials handling capability for both targets and exercise torpedoes
and standard-size shipping containers.

- transportation infrastructure options available: overland trucking
combined with air or sea or rail services.

. Non-preferred

- limited capacity or no military or commercial docking facilities.

- no heavy materials handling capability or transportation infrastructure,
including overland trucking. This would mean that there would be
inadequate/nonexistent logistic support infrastructure to handle range
requirements at such a facility.

2.3.5 Evaluation Results for the Candidate Sites

The candidate sites were evaluated against the critical and non-critical criteria and subcriteria
discussed in the Subchapters 2.3.4.3, 2.3.4.4, and 2.3.4.5, and reflected in Table 2-6. The sites
were ranked as preferred, satisfactory, or unsatisfactory for the critical criteria. A rating of
unsatisfactory in a critical criterion means the candidate site cannot meet the specifications of the
Navy’s operational requirements document for the USWTR range, regardless of cost, and hence
cannot be recommended as a potential site.

The sites were then rated preferred or non-preferred for the non-critical criteria. Ratings for non-
critical criteria were used as part of the Fleet assessment process (see Figure 2-8) to evaluate the
relative suitability of one site compared to another. Although a rating of non-preferred would not
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preclude a particular site from consideration, the site could still be considered undesirable; to
overcome the condition that generated the non-preferred rating would result in greater
installation and/or operating costs.

The ratings and results are determined as follows:

. If a criterion contains an even number of subcriteria and there is a tie, the overall
result (taking a conservative approach) would be obtained by selecting the lower
of the two ratings for the subcriteria.

For example, for the critical evaluation criterion Adequacy of Support
Infrastructure, both the JAX and Charleston proposed OPAREA sites are rated
satisfactory because one of the two subcriteria for each site was rated satisfactory
rather than preferred.

. If the evaluation criterion comprises an odd number of subcriteria, the majority
rating of the subcriteria prevails for the overall evaluation factor.

2.3.5.1 Site A - JAX OPAREA

Critical Evaluation Criteria

Physiography: Preferred. The water depth extends from approximately 120 ft to 1200 ft and is
nearly all between the depths of 120 ft and 900 ft. The ratio of water depth above and below 450
ft deep is 66 percent to 34 percent, respectively. The site is a parallelogram measuring
approximately 26.3 NM by 19.3 NM with a length to width ratio of 1.36. The long axis of the
range area is oriented roughly parallel to shore. The site meets the preferred conditions for the
water depth range, shallow/deep water depth ratio and range orientation to shore. The site is
satisfactory for the range area length/width ratio.

Adequacy of Support Infrastructure: Satisfactory. The proposed USWTR site is 1.9 km (1
NM) beyond the suggested limit for a preferred rating in terms of shore cable landing (NS
Mayport is 94 km [51 NM] from the western edge of the site), so the JAX USWTR site has a
satisfactory rating for this subcriterion. The site meets the preferred conditions for helicopter
training and recovery support. NS Mayport and NAS Jacksonville have ASW helicopter pads to
support proposed USWTR operations. NS Mayport borders the Atlantic Ocean, eliminating the
need for overflight of civilian areas.

Availability Based on Climatological Criteria: Preferred. The mean monthly occurrence of
low visibility never exceeds 5 percent of the time. High mean monthly wind speeds (17 m/s [58
ft/s]) never exceed 5 percent of the time. The site experiences three months where wave heights
exceed 3.7 m (12 ft) on average at least 5 percent of the time, but the 15 percent level is never
exceeded.

Description of the Proposed 2-41 Action and Alternatives



Final OEIS/EIS Undersea Warfare Training Range

Training Efficiency: Vessel Traffic (Commercial Shipping): Satisfactory. Shipping traffic is
light (shipping density on the range site equals 2-11 ships per day per 343 km? [100 NM?)).

Non-Critical Evaluation Criteria

Proximity to Homeport/Home Air Station: Preferred. JAX meets the preferred conditions for
this evaluation criterion for aircraft, submarines, and ships. A Record of Decision was issued on
Decemebr 23, 2008 to provide facilities and functions to support homebasing 12 P-8A Multi-
Mission Maritime Aircraft (MMA) squadrons and one Fleet Replacement Squadron (FRS) into
the U.S. Navy Fleet. In 2012, the P-8A MMA will replace the current maritime patrol aircraft,
the P-3C Orion at existing maritime patrol homebases. This action will result in the homebasing
of five fleet squadrons (30 aircraft) and one Fleet Replacement Squadrons (FRS) (12 aircraft) to
Naval Air Station (NAS) Jacksonville, Florida.

Submarines and surface ships are all within preferred distances. Of the 55 east coast surface
ships with hull-mounted ASW sonars, more than half are homeported at Mayport. Additionally,
all east coast ballistic submarines and guided missile submarines are homebased at Kings Bay, a
short distance north up the coast.

Range Installation and Use: Preferred. The site is subject to heavy use of commercial fishing
gear and is non-preferred for that factor. The site is preferred for the other two subcriteria in this
evaluation factor. It is on the boundary of the Florida Current and the bottom type conditions are
sand/fine gravel.

Non-Critical Support Infrastructure: Preferred. The site meets the preferred conditions for all
three subcriteria.

2.3.5.2 Site B - Charleston OPAREA

Critical Evaluation Criteria

Physiography: Preferred. The water depth extends from approximately 120 ft to 1000 ft and is
nearly all between the depths of 120 ft and 900 ft. The ratio of water depth above and below 450
ft deep is 66 percent to 34 percent, respectively. The site is a quadrangle measuring an average
of 24.7 NM by 19.7 NM with a length to width ratio slightly greater than 1.25. The long axis of
the range area is oriented roughly parallel to shore. The site meets the preferred conditions for
the water depth range, shallow/deep water depth ratio and range orientation to shore. The site is
satisfactory for the range area length/width ratio.

Adequacy of Support Infrastructure: Satisfactory. The site meets the preferred conditions for
a shore trunk cable landing site; Fort Moultrie is 74 km (40 NM) from the western edge of the
site. It is rated satisfactory in terms of helicopter training and recovery because an in-water drop
would need to be established to avoid overflight of populated areas.

Description of the Proposed 2-42 Action and Alternatives



Final OEIS/EIS Undersea Warfare Training Range

Availability Based on Climatological Criteria: Preferred. The mean monthly occurrence of
low visibility does not exceed 5 percent of the time. Occurrence of high mean monthly wind
speeds (17 m/s [58 ft/s]) does not exceed 5 percent of the time. However, wave heights exceed
3.7 m (12 ft) on average at least 5 percent of the time during eight months of the year, and the 15
percent level is equaled in February.

Training Efficiency: Vessel Traffic (Commercial Shipping): Satisfactory. Shipping traffic is
light (shipping density on the range site equals 2-11 ships per day per 343 km? [100 NM?]).

Non-Critical Evaluation Criteria

Proximity to Homeport/Home Air Station: Preferred. Helicopters and other aircraft based at
Jacksonville are within the preferred distance from the Charleston USWTR site (556 km [300
NM]). Surface ships and submarines are all within preferred distances of homeports.

Range Installation and Use: Preferred. The bottom type conditions are sand, the currents at the
bottom are about 0.7 m/s (2.3 ft/s), and the site meets the preferred criteria for commercial
fishing gear.

Non-Critical Support Infrastructure: Preferred. The site meets the preferred conditions for all
three subcriteria.

2.3.5.3 Site C - Cherry Point OPAREA

Critical Evaluation Criteria

Physiography: Preferred. The water depth extends from approximately 131 ft to 1,319 ft and is
nearly all between the depths of 120 ft and 900 ft. The ratio of water depth above and below 450
ft deep is 63 percent to 37 percent, respectively. The site is a rectangle measuring 25 NM by 20
NM with a length to width ratio of 1.25. The long axis of the range area is oriented roughly
parallel to shore. The site meets the preferred conditions for the water depth range, shallow/deep
water depth ratio, range area length/width ratio and range orientation to shore.

Adequacy of Support Infrastructure: Preferred. The site meets the preferred subcriteria for the
shore cable landing site and for helicopter training and recovery support. Marine Corps Air
Station (MCAS) New River on Camp Lejeune, North Carolina, is approximately 105 km (57
NM) from the range center. MCAS Cherry Point, North Carolina, is approximately 120 km (65
NM) from the range center. The two MCASSs currently support extensive helicopter operations.

Availability Based on Climatological Criteria: Satisfactory. The mean monthly occurrence of
low visibility does not exceed 5 percent of the time. High mean monthly wind speeds (17 m/s [58
ft/s]) that occur at least 5 percent of the time are experienced in January and February, but not
more than 15 percent of the time. The site experiences eight months where wave heights of 3.7 m
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(12.1 ft) or higher prevail on average at least 5 percent of the time, but the 15 percent level is
only exceeded in February.

Training Efficiency: Vessel Traffic (Commercial Shipping): Satisfactory. Shipping traffic is
light (shipping density on the range site equals 2-11 ships per day per 343 km? [100 NM?)).

Non-Critical Evaluation Criteria

Proximity to Homeport/Air Station: Non-preferred. Helicopters, the driver in evaluating
proximity to homeports, and other aircraft based at Jacksonville, NC are farther than the
preferred distance from the local airport that would support this USWTR site (556 km [300
NM]). Surface ship and submarine homeports are all within preferred distances of the proposed
site.

Range Installation and Use: Preferred. The site is preferred for two subcriteria, commercial
fishing volume and bottom type conditions (sand/hard bottom). The site is non-preferred in terms
of ocean currents. Bottom currents can range up to 0.5 m/sec (1.6 ft/sec) and surface currents are
on the order of 1.0 m/s (3.3 ft/s) or greater due to meanders of the Gulf Stream that can cross the
range site.

Non-Critical Support Infrastructure: Preferred. The site meets the preferred conditions for all
three subcriteria.

2.3.5.4 Site D - VACAPES OPAREA

Critical Evaluation Criteria

Physiography: Satisfactory. The water depth extends from approximately 120 ft to 3000 ft.
Approximately one tenth of the area lies at a depth greater than 900 ft. The ratio of water depth
above and below 450 ft deep is 73 percent to 27 percent, respectively. The site is a rectangle
measuring 25 NM by 20 NM with a length to width ratio of 1.25. The long axis of the range area
is oriented roughly perpendicular to shore. The site meets the preferred conditions for the range
area length/width ratio. The water depth range, shallow/deep water depth ratio and range
orientation to shore are satisfactory.

Adequacy of Support Infrastructure: Preferred. The site meets the preferred rating subcriteria
for the shore trunk cable landing site and for helicopter training and recovery services support.
The nearest secure federal airfield, Virginia’s NASA WFF, approximately 82 km (44 NM) from
the center of the candidate site, does support helicopter operations, and because this facility
borders the Atlantic Ocean, overflight of civilian areas would not be required.

Availability Based on Climatological Criteria: Satisfactory. Three months of the year, the

mean monthly occurrence of low visibility exceeds 5 percent, but by less than a percentage point.
High mean monthly wind speeds do not occur more than 5 percent of the time in any month.
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Wave heights at the site exceed 3.7 m (12 ft) on average 5 percent of the time in at least eight
months, but not more than 15 percent.

Training Efficiency: Vessel Traffic (Commercial Shipping): Satisfactory. Shipping traffic is
light (shipping density on the range site equals 2-11 ships per day per 343 km? [100 NM?)).

Non-Critical Evaluation Criteria

Proximity to Homeport/Air Station: Non-preferred. Helicopters and other aircraft based at
Jacksonville are farther than the preferred distance from the local airfield that would support this
USWTR site (556 km [300 NM]). Surface ship and submarine homeports are all within preferred
distances of the site.

Range Installation and Use: Preferred. The site meets preferred conditions for bottom type
(sand) and currents (0.1 — 0.4 m/s [0.3 — 1.3 ft/s] at the bottom). However, the site is subject to
heavy use of commercial fishing gear and bottom fishing and is therefore rated non-preferred for
this subcriterion.

Non-Critical Support Infrastructure: Preferred. The site meets the preferred conditions for all
three subcriteria.

2.3.5.5 Site E - Gulf of Maine

Critical Evaluation Criteria

Physiography: Preferred. The water depth extends from approximately 120 ft to 900 ft and is
nearly all between the depths of 120 ft and 900 ft. The ratio of water depth above and below
450 ft deep is 57 percent to 43 percent, respectively. The site is a parallelogram measuring 25
NM by 20 NM with a length to width ratio of 1.25. The long axis of the range area is oriented
roughly parallel to the tip of Cape Cod, though the shore line is an irregular shape. The site meets
the preferred conditions for the water depth range, shallow/deep water depth ratio and range area
length/width ratio. The range site orientation to shore is satisfactory.

Adequacy of Support Infrastructure: Preferred. The site is rated preferred for the shore trunk
cable landing. The CTF would be located at Portsmouth Naval Shipyard, a major naval
installation approximately 65 km (35 NM) from the candidate site. The site is preferred in terms
of helicopter training and recovery support. The Provincetown Airport, approximately 55 km (30
NM) from the range center, can be used for torpedo and target recovery and currently is used in
support of open ocean exercises.

Availability Based on Climatological Criteria: Unsatisfactory. While the site meets

satisfactory wind speed and wave height criteria, the mean monthly occurrence of low visibility
exceeds 5 percent in every month of the year and exceeds 15 percent in three months of the year.
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Training Efficiency: Vessel Traffic (Commercial Shipping): Preferred. Shipping traffic is
infrequent (shipping density on the range site equals less than two ships per day per 343 km?
[100 NM?]).

Non-Critical Evaluation Criteria

Proximity to Homeport/Air Station: Non-preferred. Surface ships and submarines are largely
within preferred distances, but the closest helicopter home air station to the Gulf of Maine
exceeds the 556-km (300-NM) distance parameter.

Range Installation and Use: Preferred. The site is preferred for bottom type conditions
(sand/gravel) and currents (0.1 — 0.2 m/s [0.3 — 0.7 ft/s] at the bottom). However, because the site
IS subject to heavy bottom fishing with commercial fishing gear, it is considered non-preferred
for the commercial fishing subcriterion.

Non-Critical Support Infrastructure: Preferred. The site is non-preferred in terms of air space
control. It is preferred in terms of the CTF/shore landing site and docking facilities, available at
Boston, Massachusetts, and Portsmouth, New Hampshire.

2.3.6 Summary of Ratings for Each Site

Table 2-7 contains a summary of the conclusions for each evaluation criteria. The sites in the
JAX (Site A), Charleston (Site B), Cherry Point (Site C), and VACAPES (Site D) OPAREAS
were rated satisfactory or preferred for all of the critical evaluation criteria and were therefore
carried forward in the evaluation. The Gulf of Maine (Site E) was rated unsatisfactory for one of
the critical evaluation criteria and was eliminated from further consideration.

2.4 Selection of the Preferred Alternative

The JAX OPAREA USWTR site (Site A) has been designated as the operationally preferred
USWTR site alternative. The foundation of this selection is the evaluation criteria rating process
described in Subchapter 2.3. Using the ratings as the basis for assessing the relative operational
merits of each site, the Navy determined that the proposed Jacksonville site was the most suitable
for meeting the Navy’s operational needs.

The JAX OPAREA USWTR range site alternative offers preferred conditions for two of the
critical evaluation criteria (physiography and availability based on climatological criteria) and is
satisfactory in terms of adequacy of support infrastructure and training efficiency relative to
vessel traffic. For non-critical evaluation criteria, Jacksonville is rated preferred for all three
subcriteria.
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Table 2-7

Evaluation Criteria for Each Site

o Charleston Cherry Point Gulf of Maine

Quantitative Parameter JAX OPAREA OPAREA OPAREA VACAPES OPAREA OPAREA
Critical Evaluation Criteria

Physiography Preferred Preferred Preferred Satisfactory Preferred
Water Depth Range Preferred Preferred Preferred Satisfactory Preferred
Range Area . .
Length/Width Ratio Satisfactory Satisfactory Preferred Preferred Preferred
Shallow/ D_eep Water Preferred Preferred Preferred Satisfactory Preferred
Depth Ratio
Range_ Qrientation to Preferred Preferred Preferred Satisfactory Satisfactory
Shoreline
Adequacy of Support Satisfactory Satisfactory Preferred Preferred Preferred
Infrastructure
'Sl'rhuonrlf é:g?éng Site for Satisfactory Preferred Preferred Preferred Preferred
Helicopter Training and Preferred Satisfactory Preferred Preferred Preferred
Recovery Support
A\{allabll|ty_ Based_ on Preferred Preferred Satisfactory Satisfactory Unsatisfactory
Climatological Criteria
Visibility Preferred Preferred Preferred Satisfactory Unsatisfactory
Wind Speeds Preferred Preferred Satisfactory Preferred Satisfactory
Wave Height Satisfactory Satisfactory Satisfactory Satisfactory Satisfactory
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Table 2-7 (cont'd)

Evaluation Criteria for Each Site

_ Charleston Cherry Point Gulf of Maine
Quantitative Parameter JAX OPAREA OPAREA OPAREA VACAPES OPAREA OPAREA
Training Efficiency
Vessel Traffic Satisfactory Satisfactory Satisfactory Satisfactory Preferred

(Commercial

Shipping))

Non-Critical Evaluation Criteria

Proximity to
Homeports/Air Stations Preferred Preferred Non-preferred Non-preferred Non-preferred
gglﬁcgr?ster Homeport/Air Preferred Preferred Non-preferred Non-preferred Non-preferred
Surface Ship/ Submarine Preferred Preferred Preferred Preferred Preferred
Homeports
Szgge Installation and Preferred Preferred Preferred Preferred Preferred
Commercial Fishing Non-preferred Preferred Preferred Non-preferred Non-preferred
Ocean Currents Preferred Preferred Non-preferred Preferred Preferred
Bottom Type Preferred Preferred Preferred Preferred Preferred
Non-Critical Support
Infrastructure Preferred Preferred Preferred Preferred Preferred
Air Space Control Preferred Preferred Preferred Preferred Non-preferred
Sci:t-lt—e Fand Shore Landing Preferred Preferred Preferred Preferred Preferred
Proximity to Docking
Facility for Range Preferred Preferred Preferred Preferred Preferred

Support Craft

Note: Subcriteria appear in italics
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Subcriteria within the critical and non-critical evaluation criteria differ in terms of the potential
for impact on accomplishing training objectives, on efficiency, and on the cost of solutions to
overcome less-than-perfect situations. For example, both JAX and Charleston are rated
satisfactory for the critical evaluation factor, Adequacy of Infrastructure Support. However, the
differentiators between the two sites are the subcriteria that generated the overall rating. For
JAX, the distance from the shore landing site for the trunk cable to the USWTR site was what
resulted in the overall satisfactory rating for the critical evaluation factor. That distance (94 km
[51 NM]) is just 1.9 km (1 NM) over the preferred parameter (93 km [50 NM]), but enough to
generate a satisfactory rather than a preferred rating. The impact to the Navy relative to that extra
distance would primarily be increases in cost.

On the other hand, Charleston was rated preferred in terms of distance to the shore cable landing
site but satisfactory in terms of subcriteria defining helicopter training and recovery support
activities. Because these activities are crucial to the integral success of the training exercises, the
Navy, when considering the ratings of these two subcriteria — distance to trunk cable landing site
and helicopter training and recovery support — as part of its decision making, would assess
carefully which subcriterion could have the greatest negative impact.

Additional considerations that were a part of the final analysis of operational effectiveness were:

. Which platform type (aviation, ship, or submarine) anticipates being the most
frequent user of the facility?

. What is/are the homebase/homeport location(s) of the primary user?

The largest anticipated user of USWTR is the aviation community. A Record of Decision was
issued on Decemebr 23, 2008 to provide facilities and functions to support homebasing 12 P-8A
Multi-Mission Maritime Aircraft (MMA) squadrons and one Fleet Replacement Squadron (FRS)
into the U.S. Navy Fleet. The P-8A MMA will replace the current maritime patrol aircraft, the P-
3C Orion at existing maritime patrol homebases. This action will result in the homebasing of five
fleet squadrons (30 aircraft) and one Fleet Replacement Squadrons (FRS) (12 aircraft) to Naval
Air Station (NAS) Jacksonville, Florida. In terms of operational viability of USWTR, collocating
the range facility in the same area as the primary user represents the greatest efficiency in
applying limited resources to support training. In the 2005 draft OEIS/EIS, the Cherry Point
USWTR was the identified operationally preferred alternative. However, with the decision to
base the MMA and FRS squadrons at NAS Jacksonville, the presence of all east coast P-3s at
NAS Jacksonville due to BRAC-95, and the decision to base all east coast ASW helicopters at
NS Mayport and NAS Jacksonville, the JAX USWTR (Site A) is the operationally preferred
alternative.
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2.5 EIS Alternatives

As previously described in Subchapter 2.3, the site selection process narrowed the action
alternatives down to four alternative sites, located within existing operating areas:

Alternative/Site A in the JAX OPAREA
Alternative/Site B in the Charleston OPAREA
Alternative/Site C in the Cherry Point OPAREA
Alternative/Site D in the VACAPES OPAREA.

These four alternative sites, along with the No Action Alternative, are presented as the OEIS/EIS
alternatives. As stated in Subchapter 2.4, Site A in the JAX OPAREA is the Navy’s preferred
alternative.

All of the sites have the following characteristics in common (deviations are noted in the
following sections).

. The sites comprise only a small portion of the OPAREAS in which they are
located.
. Installation of the USWTR at the proposed sites would entail the placement of

approximately 300 transducer nodes in water depths ranging from approximately
37 to 274 m (120 to 900 ft), over an approximate 1,713-km? (500-NM?) area. The
total bottom area covered by these components would be approximately 3,000 m?
(32,300 ft?); this is about 0.000002 percent of the area of the range.

. The interconnect cable between each node would be buried if deemed necessary
at individual locations within a range. The decision to bury would be based on
activities that interact with the bottom, such as anchoring and extensive use of
bottom-dragged fishing gear. If the interconnect cable is not buried, the area
impacted by the cable would be 27,500 m? (295,900 ft%); this is about 0.00002
percent of the area of the range. If the interconnect cable is buried, the area
impacted by the cable installation would be about 5,500,000 m? (59,180,000 ft?)
this is about 0.003 percent of the area of the range.

. A junction box located at the edge of the range would connect the interconnect
cables with the trunk cable. Installation of the junction box would impact an area
of about 30 m? (523 ft?).

. A trunk cable connecting the range to the shore facilities would be buried

(including within U.S. territory) to a depth of approximately 0.5to 1 m (1 to 3 ft)
and would run from the shore to a junction box located at the edge of the range
(the cable would be buried, the junction box would not).
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. Ocean-bottom burial equipment would be used to cut (hard bottom) or plow (soft
sediment) a furrow approximately 10 cm (4 in) wide in which the 5.8-cm (2.3-in)
cable would be placed, starting from the undersea exit point of the conduit. To
bury the trunk cable, a 10 cm (4 in) wide trench would be excavated to a depth of
about 0.5to 1 m (1 to 3 ft) using a tracked, remotely operated cable burial vehicle
that is approximately 5 m (16 ft) in width. Installation of the trunk cable would
impact about 500,000 m? (5,380,000 ft?) of the ocean bottom; this is about 0.0003
percent of the area of the range.

o If the interconnect cables are buried, the total impact to the ocean bottom would
be 5,500,000 m? (59,180,000 ft?); this is about 0.003 percent of the area of the
range. If the interconnect cables are not buried, the total impact to the ocean
bottom would be 27,500 m? (295,900 ft?); this is about 0.00002 percent of the area
of the range. See Table 2-1 for a summary of the impacts of the range installation
to the ocean bottom.

. The trunk cable would be brought on shore in conduit using directional drilling
techniques. From the land side termination point of the conduit to the CTF, the
cable would be installed in a 0.6 m (2 ft)-wide, 0.9 m (3 ft)-deep trench.

. The CTF would be an approximately 37 m? (400 ft?) structure that would house
the power supplies, system electronics, and communications gear necessary to
operate the offshore range.

. Communications signals would be routed from the range through the CTF to the
range operations center at FACSFAC JAX for Site A and Site B or FACSFAC
VACAPES for Site C and Site D. Electronics would be housed at the terminal end
of the communications link.

2.5.1 Site A

The proposed Site A USWTR would be located offshore of northeastern Florida (Figure 2-11).
The Site A range concept is shown in Figure 2-12. The center of the range would be
approximately 106 km (57 NM) from shore in the JAX OPAREA.

The trunk cable would run approximately 94 km (51 NM) from the junction box near the edge of
the range to land at NS Mayport (Figure 2-13). The shoreside trunk cable conduit would be
installed under the dunes to the east of the CTF, with the seaward end of the conduit connected
to underground cable in a trench (Figure 2-14).

Commercial power and telecommunications connections would be made from the CTF to the NS
Mayport infrastructure.
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Site A Range Concept
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Site A Cable Installation Location
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Site A Landside Cable Installation, NS Mayport, Florida
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2.5.2 Site B

The proposed Site B USWTR would be located offshore of Charleston, South Carolina (Figure
2-15). The Site B range concept is shown in Figure 2-16. The center of the range would be
approximately 96 km (52 NM) from shore in the Charleston OPAREA.

The trunk cable would run approximately 83 km (45 NM) from the junction box near the edge of
the range to land at Fort Moultrie National Monument (Figure 2-17). The trunk cable conduit at
Site B would be installed similarly to Site A, under the dunes to the east of the CTF with the
seaward end of the conduit connected to underground cable in a trench (Figure 2-18).

Commercial power and telecommunications connections would be made from the CTF to
facilities at the Fort Moultrie National Monument.

2.5.3Site C

The Site C USWTR would be located offshore of southeastern North Carolina within the Cherry
Point OPAREA (Figure 2-19). The Site C range concept is shown in Figure 2-20. The center of
the range would be approximately 89 km (48 NM) from shore.

The trunk cable would run approximately 86 km (47 NM) from the junction box near the edge of
the range to the beach (Figure 2-21). Onshore, the trunk cable conduit would run under the
dunes, the existing roadways, and the Intracoastal Waterway to a CTF located near Onslow
Beach, Camp Lejeune (Figure 2-22).

Data signals from the CTF would be sent via microwave transmitter on the Onslow North Tower
to the Starling communication site at MCB Camp Lejeune, and then onward to FACSFAC
VACAPES over the existing microwave data link.

Commercial power and telecommunications connections would be made from the CTF to the
MCB Camp Lejeune infrastructure.

2.5.4 Site D

The USWTR would be located offshore of the northeastern coast of Virginia (Figure 2-23). The
Site D range concept is shown in Figure 2-24. The center of the range would be approximately
85 km (46 NM) from shore in the VACAPES OPAREA.

The trunk cable would run approximately 85 km (46 NM) from the junction box near the edge of
the range to shore, to a CTF at the NASA WFF (Figure 2-25). The shoreside trunk cable conduit
would be installed under the dunes to the east of the CTF, with the seaward end of the conduit
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Site B Range Concept
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Site B Cable Installation Location
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Site B Landside Cable Installation, Ft. Moultrie, South Carolina
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Site C Range Within the Cherry Point OPAREA
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Site C Range Concept
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Site C Cable Installation Location
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Site C Landside Cable Installation, Onslow Beach, North Carolina
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Site D Range Within the VACAPES OPAREA
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Site D Range Concept
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Site D Cable Installation Location
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connected to underground cable in a trench which would be connected in conduit to bury and
protect the cable through the surf zone and under the existing seawall (Figure 2-26).

Commercial power and telecommunications connections would be made to the NASA WFF
infrastructure.

2.5.5 No Action Alternative

CEQ regulations provide that a No Action Alternative should be included in the analysis of
alternatives and associated impacts. This alternative represents existing conditions at the
USWTR locations and is used as the baseline alternative against which the magnitude of impact
of constructing and operating a shallow water ASW range is evaluated.

Under the No Action Alternative, no USWTR would be installed off the east coast of the U.S.
However, under the No Action Alternative, ASW training, including active sonar activities,
would continue across Navy OPAREAs and adjacent areas in a manner that maximizes training
and RDT&E opportunities. A detailed analysis of current ASW training impacts is contained in
the Navy’s Atlantic Fleet Active Sonar Training Final Environmental Impact Statement/Overseas
Environmental Impact Statement (DoN, 2008h).

Although a No Action Alternative would not prevent the Navy from maintaining ASW readiness,

the No Action Alternative would be detrimental to training efficiency and effectiveness primarily
because it lacks timely feedback of performance data to participating units.
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Site D Landside Cable Installation, Wallops Island, Virginia
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3 AFFECTED ENVIRONMENT

The Navy is meeting its EO 12114 responsibilities by preparing the OEIS, which includes a
review of the affected environment and a description of any adverse environmental impacts that
cannot be avoided if the proposed action is adopted. The Navy is meeting its NEPA requirements
through the EIS. The CEQ’s regulations implementing NEPA (40 CFR Part 1500) require that an
EIS succinctly describe the environment of the area(s) to be affected or created by the
alternatives under consideration, and that impacts be discussed in proportion to their
significance.

Consequently, this chapter presents a discussion of several affected environments that could be
impacted by implementation of the proposed USWTR, as follows:

o Physical characteristics of the marine environment, including geology,
bathymetry, substrate, water, and currents (Subchapter 3.1)

. Ecological systems, including marine animals and their habitats and threatened
and endangered species (Subchapter 3.2)

. The underwater acoustical environment, including background information on
acoustical terminology and the hearing characteristics of marine animals
(Subchapter 3.3)

. Socioeconomic conditions, including data on commercial and recreational fishing
(Subchapter 3.4)

. Cultural resources at sea including shipwrecks (Subchapter 3.5)

. Landside environment including the proposed location for the USWTR cabling
(Subchapter 3.6)

. Coastal resources uses and the relationship of the CZMA to the Jacksonville,

Charleston, Cherry Point, and VACAPES OPAREA sites (Subchapter 3.7)

The analysis of these affected environments will present a baseline against which the impacts of
implementation of the USWTR can be measured.

As described in Chapter 2, the proposed USWTR Sites A, B, C, and D occupy a small portion of
the Jacksonville, Charleston, Cherry Point, and VACAPES OPAREAs, respectively. The
affected environment is described in this chapter with respect to these OPAREAs.

The majority of the information presented here was compiled from the Navy’s Marine Resource
Assessments (MRA) program. The Navy MRA program is implemented by the U.S. Navy

Affected Environment 3.1-1 Physical Environment
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Commander, Fleet Forces Command, to collect data and information concerning the protected
and commercial marine resources found in the Navy’s OPAREAs. Specifically, the goal of the
MRA program is to describe and document the marine resources present in each of the Navy’s
OPAREA:s. Significant effort has been made to ensure that all applicable data sources have been
considered and included in the assessment of protected species distributions.

The MRAs represent a compilation and synthesis of available survey data (primarily NMFS
surveys), stranding, incidental fisheries bycatch, tagging, satellite tracking, and nesting data, as
well as peer-reviewed literature and NMFS reports, including stock assessment reports, recovery
plans, and survey reports.

The Internet and collaboration with other agencies and institutions were additional sources of
information used to compile this final OEIS/EIS, as referenced within the text.

3.1 Physical Environment

Operational requirements for the USWTR require a depth of 37 to 274 m (120 to 900 ft), a depth
that generally falls within the areas of the continental shelf and the continental slope. The
continental shelf is a broad, shallow, sea-floor platform that, although submerged, is clearly part
of the continental mass. Along the Atlantic Coast, the continental shelf extends from the
shoreline to a depth of about 200 m (660 ft). At the shelf edge, the shelf gives way sharply to the
continental slope, which descends about 3,500 m (12,000 ft) to the main ocean floor. The
gradient of the continental shelf is generally flat, with a regional slope of 1 m per km (0.01%),
while the continental slope is much steeper.

The proposed USWTR Sites A, B, C, and D under consideration are located on the outer
continental shelf, offshore of the coastal plain in the eastern United States. The continental shelf
ranges from a maximum width of more than 300 km (162 NM) off New Jersey to a minimum
width of less than 50 km (27 NM) off Cape Hatteras, North Carolina, with an average width of
65 km (35 NM).

3.1.1 Geology, Bathymetry, and Substrate

The surface of the continental shelf is uneven, with small hills and ridges alternating with basin-
like depressions, broad valley-like troughs, and occasional narrow steep-walled valleys called
submarine canyons. Most areas of the continental shelf were above sea level during the last
glaciation (two million to ten thousand years ago), and were subject to the erosion and
sedimentation. The majority of the material on the continental shelf and slope comes from the
land, transported by rivers or wind. Waves and tidal currents acting on the shelves have modified
the surface since the last glaciation. Coarse material such as sand tends to deposit in shallow
waters while silt and mud particles are carried into deeper water for deposition.
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Geological oceanographic considerations that may affect the final design, installation, and
operation of the USWTR include bottom composition (as it affects the ability to bury a
submarine cable); bottom hardness (as it affects the reflection of sound from the seabed); and
sediment transport (as it may bury a hydrophone or expose a buried submarine cable) (DeAlteris,
1996).

3.1.1.1 Site A

The proposed Site A USWTR is located offshore of northeast Florida in the South Atlantic bight
(SAB). The edge of the range would be approximately 94 km (51 NM) from shore. The depth of
water at the proposed site ranges from 37 to 366 m (120 to 1,200 ft). Figure 3.1-1 depicts the
bathymetry of the area which shows ocean floor depth and relief/terrain as contour lines (called
depth contours or isobaths).

The physiography of the sea floor beneath the Jacksonville OPAREA is notably featureless. The
wide, flat Florida-Hatteras Shelf, underlying about half of the OPAREA, is characterized by low
relief and a relatively gentle gradient. The remainder of the sea floor beneath the OPAREA
consists of the northern two-thirds of Blake Plateau, a massive physiographic feature that
measures 228,000 km? (71,250 NM?) in size. The proposed USWTR site is situated on the slope
between the continental shelf and the Blake Plateau.

This entire area has been eroded and shaped by the Gulf Stream, giving it a unique continental
margin. The sea floor has relatively smooth topography and is composed primarily of fine sand
and gravel with a high concentration of carbonate shells.

The Southeast Area Monitoring and Assessment Program (SEAMAP) (Atlantic States Marine
Fisheries Commission [ASMFC], 2001) database contains data for 115 of the 597 grid cells in
the proposed Site A USWTR. Of these cells, 46% (53) were classified as hard bottom*, 10% (11)
were classified as possible hard bottom, and 44% (51) were classified as not hard bottom.

3.1.1.2 Site B

The proposed Site B USWTR would be located offshore of northeastern South Carolina in the
SAB. The edge of the range would be approximately 83 km (45 NM) from shore. The depth of
water at the proposed site ranges from 37 to 305 m (120 to 1,000 ft). Figure 3.1-2 depicts the
bathymetry of the area which shows ocean floor depth and relief/terrain as contour lines (called
depth contours or isobaths).

! Hard bottom is defined as an area of the sea floor, usually on the continental shelf, associated
with hard substrate such as rocks, boulders, or outcroppings of hard rock that may serve as
attachment surfaces for organisms such as corals, sponges, or other benthic invertebrates or algae
(SAFMC, 1998a). See Subchapter 3.2.4 for details.
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The Charleston Bump is a distinctive feature of the sea floor in the Charleston OPAREA,
consisting of a rocky island of bottom relief located at approximately 31°30°’N and 79°W in 400
to 700 m (1,312 to 2,297 ft) water depth (Bane et al, 2001). The bump includes an underwater
ridge and trough complex that runs roughly perpendicular to shore and to the Gulf Stream flow.
This “island” of relief in an otherwise flat seafloor bottom causes an offshore deflection of the
Gulf Stream’s path and the occurrence of meanders, eddies, and upwelling over the continental
shelf in this area. The Charleston Bump provides a unique habitat area for pelagic and demersal
fishes.

The distribution of bottom sediments found on the continental shelf and slope of the SAB are
more complex than those found in other areas (Amato, 1994). The layers of sand and gravel are
much thinner than found north of Cape Hatteras, and rock outcrops are common. Most of the
sediments found covering the continental shelf of the SAB are quartzose sand with a thin band of
fine-grained sand and silt. The bottom sediments found south of Cape Hatteras contain from 5 to
50% calcium carbonate.

The SEAMAP (ASMFC, 2001) database contains data for 48 of the 562 grid cells in the
proposed Site B USWTR. Of these cells, 54% (26) were classified as hard bottom, 10% (5) were
classified as possible hard bottom, and 36% (17) were classified as not hard bottom.

3.1.1.3Site C

The proposed Site C USWTR would be located offshore of northeastern North Carolina in
Onslow Bay. The site is in the Cherry Point OPAREA in the South Atlantic bight (SAB). The
edge of the range would be approximately 86 km (47 NM) from shore.

Onslow Bay lies between Cape Lookout and Cape Fear, North Carolina. It is located in the
northern portion of the Florida-Hatteras shelf region. New River drains a small portion of the
central North Carolina Coastal Plain Province and discharges into the center of Onslow Bay.
Figure 3.1-3 depicts the bathymetry of the area around the proposed Site C USWTR.

The continental shelf off North Carolina is relatively narrow, but is morphologically complex as
compared to other areas of the continental shelf (DeAlteris, 1996). A long, linear trough
(Carolina trough) underlies most of the continental shelf and slope in this region. Sediments on
the outer shelf and upper slope lie in a series of lenses caused by repeated erosion and deposition
on the outer shelf by the Gulf Stream. The upper-slope morphology is further complicated by the
occasional buildup of carbonate reefs just seaward of the shelf break. The most abundant rocks
are sandstone and limestone with a high percentage of fossils.

The slope extends from 100 to 400 m (328 to 1,312 ft) within the limits of the study area. Side-
scan sonar shows areas of rough hard bottom, areas of smooth sand bottom, and areas with
alternating hard and soft bottom. The shallower portion of the slope is characterized by smooth
sand, while the deeper portion is characterized by large-scale sand waves (DeAlteris, 1996). Sub-
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bottom echo sounder data show areas of hard and soft bottom. The sampling showed no large
bottom obstructions in the area.

The SEAMAP (ASMFC, 2001) database contains data for 143 of the 687 grid cells in the
proposed Site C USWTR. Of these cells, 31% (44) were classified as hard bottom, 12% (17)
were classified as possible hard bottom, and 57% (82) were classified as not hard bottom. Moser
et al. (1995) found evidence of hard bottom at 11% of the 5,796 stations evaluated, with 5% of
the stations classified as possible hard bottom.

3.1.1.4 Site D

The proposed Site D USWTR would be located offshore of northeastern Virginia within the
Mid-Atlantic bight (MAB). The edge of the range would be approximately 85 km (46 NM) from
shore.

The depth of water in the continental shelf at the proposed Site D USWTR averages 75 m (246
ft) (DoN, 1995b). From the geographic center of the site, the 40-m (131-ft) contour extends 37
km (20 NM) landward, and the 400-m (1,312-ft) contour extends 18 km (10 NM) seaward. The
shelf edge occurs at 200 m (656 ft). Figure 3.1-4 depicts the bathymetry of the area around the
proposed Site D USWTR.

Sediment texture varies from gravel patches and a fine sand mixture inshore to medium sand
offshore, extending to the shelf edge. Fine sand/silt characterizes the edge of the shelf from 200
to 400 m (656 to 1,312 ft). The sediments at the proposed Site D USWTR are typical of the
offshore-to-shelf-edge area, consisting of fine quartz sand with a patchy veneer of shells (DoN,
1995b). No hard bottom data are available for the proposed Site D location, as it is outside the
area covered by SEAMAP data.

3.1.2 Water Characteristics and Currents

This subchapter describes the general water characteristics and circulation patterns of the
Jacksonville, Charleston, Cherry Point, and VACAPES OPAREAs. The Gulf Stream has a
pronounced influence on the four OPAREAS. The western continental margin of any ocean basin
is the location of intense boundary currents; the Gulf Stream is the western boundary current of
the North Atlantic Ocean. The Gulf Stream is part of a larger current system called the Gulf
Stream System that also includes the Loop Current in the Gulf of Mexico and the Florida Current
in the Atlantic, between the Straits of Florida and Cape Hatteras.

The Gulf Stream is a powerful surface current, carrying warm water into the cooler North
Atlantic, and it exerts a considerable influence on the oceanographic conditions in each
OPAREA. In general, the Gulf Stream flows roughly parallel to the coastline from the Florida
Straits to Cape Hatteras, where it is deflected from the North American continent and flows
northeastward past the Grand Banks. Figure 3.1-5 shows the approximate location of the Gulf
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Stream with respect to the proposed USWTR sites. The position of the Gulf Stream as it leaves
the coast changes throughout the year. In the fall, it shifts north (landward), while in the winter
and early spring it shifts south (seaward). The estimated meridional range of annual variation in
stream path is about 100 km (54 NM). Changes in the Gulf Stream’s transport, meandering, and
structure have been observed at various temporal scales as it flows northeast.

The Gulf Stream usually is sharply defined on its west and north margins as an abrupt boundary
or wall, but is less well defined on its east or south margins where the character of the current
gradually merges with that of the Sargasso Sea (Pickard and Emery, 1990; Thurman, 1994).
Surface velocities range from 3.7 to 9.2 km/hr (2 to 5 kt), and the water temperature is 25 to 28
degrees Celsius (°C) (77 to 82 degrees Fahrenheit [°F]) (Mann and Lazier, 1991).

The warm, nutrient-poor Gulf Stream waters do not readily mix with the colder, productive polar
waters they meet, so a distinct temperature edge is maintained between the Gulf Stream and
adjacent waters. As a result, the Gulf Stream forms a tongue of tropical water that extends north
and provides habitat for warm-water species in otherwise cold latitudes. Further, sea turtles are
known to follow the Gulf Stream up the eastern seaboard on their way to the North Atlantic.

3.1.2.1 Site A
Temperature and Salinity

The waters of the Jacksonville OPAREA follow an annual temperature cycle that lags the
seasonal atmospheric temperate changes (DoN, 2008n). Throughout the year, there is an eastern
gradient of increasing temperature on the sea surface, with the highest temperature centered in
the Gulf Stream. Water temperature and salinity are vertically stratified within the Gulf Stream,
with salinity increasing and temperature decreasing with increasing depth. Near the shore, there
is a temperature fluctuation greater than 10°C (18°F) throughout the year, whereas beyond the
shelf break, the annual change in temperature is about half that of shelf waters. The Gulf Stream,
which brings warm, tropical waters northward through the offshore region of OPAREA, is
largely responsible for maintaining relatively consistent offshore temperatures.

Water temperatures in the Jacksonville OPAREA vary between 19 and 29°C (66 and 84°F). The
Jacksonville OPAREA has the greatest difference in temperature in the winter, when
temperatures vary between 19° and 24°C (66° and 75°F). The most stable temperatures occur
during summer, when water temperature throughout the Jacksonville OPAREA is 27° to 28°C
(81° to 82°F), with some intrusion of warmer water, about 29°C (84°F), around the Gulf Stream.

Salinity in the SAB and in the JAX/CHASN OPAREA ranges from 33 to 36.5 practical salinity
units (psu), with lower salinities found near the coast and highest salinities found near the shelf
break (Blanton et al., 2003). Variability in salinity is due to the intrusion of saltier (>36 psu)
water from over the continental slope, freshwater input from rivers, and coastal run-off (Emery
and Uchupi, 1972; Durako et al., 2005; Aretxabaleta et al., 2006). An increase in the salinity of
shelf waters is often coincident with an onshore intrusion of the Gulf Stream and upwelling of
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deep, higher salinity water, although higher salinities do occur farther north than the mean axis
of the Gulf Stream (Aretxabaleta et al., 2006).

Circulation

The Gulf Stream is the dominant surface water mass in the SAB and the Jacksonville OPAREA.
Southerly flowing currents, which typically occur north of Cape Hatteras, are transient events in
the SAB and, when present, are limited to the area along the coast. Circulation over the
continental shelf in the SAB is characterized by a broad, slow, northerly flow of water, with
frequent intrusions of the Gulf Stream onto the shelf.

As the Gulf Stream enters the Jacksonville OPAREA at a water depth of less than 100 m (328
ft), it is fairly narrow and clearly defined. As the current travels northward and eastward through
the OPAREA, it expands to approximately 50 km (27 NM) in width and more than 500 m (1,641
ft) in depth. Surface velocities range from 4.3 to 10.7 km/hr (2.3 to 5.8 knots [kt]), and the water
temperature is 25 to 28°C (77 to 82°F) (Mann and Lazier, 1996). The west front of the Gulf
Stream is variable; the position where it leaves the coast changes throughout the year, sometimes
covering Site A (see Figure 3.1-5).

In deep waters within the SAB, currents flow in directions opposite to those of the Gulf Stream.
The Deep Water Boundary Current is comprised of several cold, deep-water masses, each with a
characteristic temperature and salinity. The Deep Water Boundary Current flows southward
towards the equator at depths between 800 and 4,000 m (2,625 and 13,124 ft) along the eastern
flank of the Blake Plateau (C. Adams et al., 1993).

3.1.2.2 Site B
Temperature and Salinity

The waters of the Charleston OPAREA, in which Site B is located, undergo an annual cycle of
temperature change. Water temperature and salinity are vertically stratified within the Gulf
Stream, with salinity increasing and temperature decreasing with increasing depth. During most
of the year, there is a clear north-south temperature gradient (with Cape Hatteras being the
pronounced dividing line), although this trend is less apparent in summer when surface water
temperatures are homogeneous. The surface waters are nearly homogeneous in summer, with
almost uniform surface temperatures of 26 to 28°C (79 to 82°F). Temperatures are cooler during
winter months, about 10 to 16°C (50 to 60°F) (NOAA, 2007a). Salinity in the SAB and in the
JAX/CHASN OPAREA ranges from 33 to 36.5 psu, with lower salinities found near the coast
and highest salinities found near the shelf break (Blanton et al., 2003).

Circulation

As previously discussed, the Charleston Bump is a unique feature that exists off the coast of
South Carolina and Georgia that influences the flow of the Gulf Stream in this area. The
Charleston Bump rises off the surrounding Blake Plateau from 610 m (2,000 ft) deep to a depth
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of about 366 m (1,200 ft). The offshore deflection of the Gulf Stream by the Charleston Bump
causes large meanders and eddies in the region between the Charleston Bump and Cape Hatteras
(Verity et al., 1993). Just downstream of the Charleston Bump is an area where a nearly-
persistent eastward displacement of shelf water causes the formation of the cyclonic circulation
known as the Charleston Gyre. The gyre maintains its circulation shoreward of the Gulf Stream
off of Long Bay, South Carolina. This semi-persistent feature causes the macroalgae Sargassum
and multiple species of ichthyoplankton to be retained on the Florida-Hatteras Shelf offshore of
South Carolina.

The offshore deflection of the Gulf Stream by the Charleston Bump has been observed to vary in
magnitude, such that the state of the deflection is typically described as either weak or strong
(Bane et al., 2001). Whether the magnitude of the deflection is weak or strong also seems to
affect the organization of the Charleston Gyre (Bane et al., 2001). When the Gulf Stream is
strongly deflected offshore, the gyre is in its most persistent state and fewer meanders in the Gulf
Stream occur between the Charleston Bump and Cape Hatteras. When the Gulf Stream is weakly
deflected, meanders and eddies are spun off downstream of the bump, causing the gyre to
oscillate in strength and organization (Bane et al., 2001). The transition in the Gulf Stream from
a weakly deflected state to a strongly deflected state can occur in a matter of days (Bane et al.,
2001).

3.1.2.3Site C
Temperature and Salinity

The waters of the Cherry Point OPAREA in which Site C is located exhibit a clear north-south
gradient of increasing sea surface temperature (SST) during most of the year, although this trend
is less apparent in summer when the surface temperatures are nearly homogeneous (DoN, 2008I).
The Gulf Stream’s intrusion into the Cherry Point OPAREA regulates surface and subsurface
temperatures in all seasons, reducing the magnitude of seasonal temperature fluctuations. Over
the course of the year, nearshore waters undergo more than a 20°C (68°F) temperature change
(Newton et al., 1971).

Near-bottom shelf waters are about 5°C (41°F) off Cape Hatteras in winter and increase eastward
to about 10°C (50°F) and southward to as high as 20°C (68°F) (Newton et al., 1971). In summer,
bottom waters range from about 10 to 25°C (50 to 77°F), with temperature gradually increasing
shoreward along the shelf. Bottom temperatures along the shelf break range from about 9 to
11°C (48 to 52°F) in winter with significantly colder (2 to 6°C [36 to 43°F]) bottom waters
found inshore just north of Cape Hatteras (S. Cook, 1988).

Water temperatures are at the minimum in winter, with a well defined thermal convergence of
cold, northern waters and warm Gulf Stream waters off Cape Hatteras (DoN, 2008l). In spring
the water column begins warming, and the thermal convergence area moves north of Cape
Hatteras and closer to the mouth of Chesapeake Bay. As late spring progresses into early
summer, a seasonal thermocline is established in the waters of the Cherry Point OPAREA and
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throughout the region. Isotherms (lines of constant temperature) incline steeply seaward. In early
summer, the surface temperature contrast in the Cherry Point OPAREA is no greater than
anywhere else along the U.S. east coast. The surface waters are almost homogeneous in summer,
with nearly uniform surface temperatures over the entire OPAREA. The thermocline reaches its
maximum stability shortly before cooling begins in fall.

The salinity over the continental shelf ranges from 28 to 36 psu, with lower salinities nearest the
coast and the highest salinities found near the continental shelf break or near Cape Hatteras
(DoN, 2008I). The variability is due to the intrusion of saltier water (> 35 psu) from the
continental slope waters and freshwater input from coastal sources with the most dominant
source of fresh water being the Chesapeake Bay outflow (Garland and Zimmer, 2002; Lentz et
al., 2003; Dzwonkowski and Yan, 2005). A salty wedge of water can be seen intruding onto the
shelf in the Cape Hatteras area during every season and in particular during winter when the
average salinity reaches 36 psu (S. Cook, 1988). This high salinity intrusion onto the shelf
appears to be coincident with the average path of the Gulf Stream through the area, although
higher salinities do occur farther north than the mean axis of the Gulf Stream. Continental slope
waters in the Cherry Point OPAREA maintain a fairly uniform salinity range (32 to 36 psu)
throughout the year, with pockets of higher salinity water (38 psu) found near the Gulf Stream’s
north wall in the fall.

Circulation

The Gulf Stream is the dominant surface water mass or current in the Cherry Point OPAREA. In
this OPAREA, the Gulf Stream is about 100 km (54 NM) wide and 1,000 m (3,280 ft) deep
(Gyory et al., 2005). Surface velocity ranges from 3.7 to 9.3 km/hr (2 to 5 kt), with a temperature
range of 25 to 28°C (77 to 82°F). The position of the Gulf Stream in the Cherry Point OPAREA
and where it leaves the coast (see Figure 3.1-5) are variable throughout the year due to a number
of oceanographic and atmospheric influences, but generally the Gulf Stream overlaps with Site
C. Influences include water column stratification, the North Atlantic Oscillation (NAO), and
instability in the mean flow past Cape Hatteras (Taylor and Stephens, 1998; Schmeits and
Dijkstra, 2000; Pershing et al., 2001)

The continental shelf waters of Onslow Bay are typical of coastal SAB waters, and can be
subdivided into three distinct flow regimes: the inner shelf, mid-shelf, and outer shelf (DoN,
1995b). Due to river runoff, a band of relatively low-salinity stratified water characterizes the
inner shelf (0 to 20 m [0 to 66 ft]). Local wind action influences the flow and sea-level
variability. Surface and bottom currents on the inner shelf are weak (less than 0.2 km [0.1 kt])
and variable in direction.

Winds also influence the currents in the mid-shelf zone (20 to 40 m [66 to 131 ft]). Stratification
occurs seasonally, with well-mixed conditions characterizing fall and winter, and vertical
stratification during spring and summer. Measurements taken in 40-m (131-ft) depths in the mid-
shelf region indicate moderate tidal influence, with a maximum tidal current at the surface of 1.1
km/hr (0.6 kt) and at the bottom of 0.6 km (0.3 kt). During storms, currents of up to 2.8 km/hr
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(1.5 kt) and 1.1 km/hr (0.6 kt) can occur at the surface and bottom, respectively (Pietrafesa et al.,
1978).

The outer shelf at Onslow Bay is influenced by the Gulf Stream. The current constantly scours
the seabed, and plants and animals are transported in the main axis of the current or concentrated
along strong thermal gradients associated with boundaries of the current.

3.1.2.4 Site D

The continental shelf waters off Wallops Island, Virginia, are located in the MAB that extends
from Nantucket Shoals, Massachusetts, to Cape Hatteras, North Carolina. Among the large rivers
and estuaries that discharge fresh water into the MAB are the Hudson River, Delaware Bay, and
Chesapeake Bay.

Temperature and Salinity

During most of the year, there is a clear gradient of increasing SST from north to south in the
VACAPES OPAREA, this trend is less obvious in summer when the range in surface water
temperatures is smallest (DoN, 2008m). Water temperatures in the OPAREA reach a minimum
in winter with a well defined thermal convergence of cold, northern waters and warm Gulf
Stream waters off of Cape Hatteras. The effects of the Gulf Stream are most noticeable in the
southern portion of the VACAPES OPAREA where seasonal SST ranges from a low of
approximately 21°C in winter to 31°C in summer (70° to 88°F). Just north of Cape Hatteras, the
Gulf Stream separates from the coast, and waters on the continental shelf near the mouth of
Chesapeake Bay undergo a much wider seasonal cycle, ranging in temperature between 8° and
26°C (46° to 79°F) (DoN, 2008m).

Salinity over the southern Hatteras-Cape Cod Shelf ranges between 30 and 35 psu throughout
most of the year with variability dependent on several factors, including freshwater input, wind
stress and whether winds are downwelling-favorable or upwelling-favorable, transient storm
systems, and the position of the Gulf Stream (Kim et al., 2001; Emery and Uchupi, 1972).
Increases in salinity over the shelf are often associated with persistent southerly upwelling-
favorable winds (i.e., winds out of the south). Cross-shelf currents with speeds of 0.7 km/hr (0.4
kt) have been observed at the frontal boundary between saltwater intrusions and the fresher shelf
water, resulting in the onset of instabilities along the front and mixing between the two water
masses. Intrusions typically initiate rapidly and persist for only a short period of time (~hours),
and in addition to upwelling-favorable winds, may also result from Gulf Stream meanders and
warm-core eddies (Flagg et al., 1994; Kim et al., 2001).

Circulation
The Gulf Stream flows northward along the U.S. southeast coast, and is the dominant surface

current in the western North Atlantic, SAB, and VACAPES OPAREA. In addition to the Gulf
Stream, which flows through the southern half of the VACAPES OPAREA immediately after
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diverging from the coast off of Cape Hatteras, currents originating from the outflow of both
Chesapeake Bay and Delaware Bay influence the surface circulation in the OPAREA (DoN,
2008m). The Chesapeake Bay plume flows seaward from the mouth of the bay and then turns
south to form a coastal jet that can extend as far as Cape Hatteras. Similarly, the Delaware
Coastal Current initiates in Delaware Bay and flows southward along the DELMARVA
Peninsula before being entrained into the Chesapeake Bay plume.

On average, surface currents over the Florida-Hatteras Shelf move slowly to the northeast, and
surface currents over the Hatteras-Cape Cod Shelf move to the southwest until a confluence of
the two water masses occurs just north of Cape Hatteras (Emery and Uchupi, 1972; Pickard and
Emery, 1990). However, reversals in the direction of flow over the shelves have been observed
and tend to coincide with changes in the direction of the prevailing winds and low river
discharge (Emery and Uchupi, 1972). The Gulf Stream and its meanders strongly influence the
general flow of currents over the Florida-Hatteras Shelf, whereas remnants of the southeasterly
flowing Labrador Current, located upstream of the VACAPES OPAREA, direct the flow of the
cold, temperate waters over the Hatteras-Cape Cod Shelf, as well as the slope water found just
beyond the shelf break (Emery and Uchupi, 1972; GoMOQS, 2005).

Affected Environment 3.1-11 Physical Environment



Final OEIS/EIS Undersea Warfare Training Range

This page intentionally left blank.

Affected Environment 3.1-12 Physical Environment



Final OEIS/EIS Undersea Warfare Training Range

3.2 Ecology

This subchapter presents an overview of the biological communities present at the four
alternative USWTR sites and the surrounding OPAREAs, which were used to provide a regional
context for the discussions. Thus, the following sections refer in many cases to the entire
OPAREAs. However, it should be noted that in every case, the USWTR sites encompass only a
small portion of each of the OPAREAs (as described in Chapter 2 and depicted in Figure 2-11;
Figure 2-15, Figure 2-19, and Figure 2-23).

3.2.1 Plankton

The information presented herein regarding plankton is general in nature and is applicable to all
aquatic environments. Plankton refers to organisms that passively float or weakly swim in water.
While planktonic organisms may have some locomotory ability, they generally do not have
enough power to counteract major ocean currents or turbulence. The majority of planktonic
organisms are, at most, a few centimeters in length (less than an inch).

There are two principal groups of plankton — phytoplankton and zooplankton. Phytoplankton
includes planktonic plant life, typically microscopic algae such as diatoms, dinoflagellates, and
blue-green algae. Zooplankton, or animal plankton, provides the intermediate link between
primary producers, such as phytoplankton, and secondary consumers, such as macroinvertebrates
and fish. Zooplankton can include organisms that spend their entire life as plankton, such as
copepods, cladocerans, and rotifers, or those that spend only a portion of their life as plankton,
such as larvae of benthic invertebrates, benthic chordates, and certain fish. Larval fish are
discussed in Subchapter 3.2.3.

3.2.2 Macroinvertebrates

Macroinvertebrates along the continental shelf off the coasts of Florida, North and South
Carolina, and Virginia, have been studied in detail, and are summarized below for the four
alternative USWTR site locations.

3.2.2.1 Site A

The Jacksonville OPAREA has considerable live hard bottom (e.g., Gray’s Reef and the
Charleston Bump), particularly off the coast of Georgia, well north of the proposed USWTR site.
This area has warm water temperatures from the Gulf Stream current (~16°C [61°F] in January
to ~29°C [84°F] in August), high salinities (34.3 to 36.6 practical salinity units [psu]), and
consistent circulation patterns (northward flowing current) year to year (Wenner et al., 1984;
NDBC, 2005; GRNMS, 2006).
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Within the Jacksonville OPAREA, the Blake Plateau provides habitat for deep sea corals and
sponges (Reed et al., 2006). The Blake Plateau consists of a flat portion of the continental slope
that runs from the Bahamas Banks to North Carolina and supports non-reef forming corals and
sponges, invertebrates including mollusks, echinoderms, and crustaceans, and fish (Milliman and
Wright, 1987; Popenoe and Manheim, 2001). Most corals and sponges live on the inner region of
the Blake Plateau north of 31°45°N latitude (Popenoe and Manheim, 2001). Temperate
anthozoans found on the continental shelf include octocorals, such as gorgonians, soft corals, and
telastaceans (DoN, 2008n). These octocorals may consume zooplankton in addition to using
photosynthesis for nutrition (Huntsman and Macintyre, 1971; BLM, 1976, Reed, 1980; W.
Miller, 1995).

Deep sea corals (ahermatypic corals that do not contain symbiotic algae) are also found along the
continental slope (George, 2002; S. Ross, 2004; FFWCC, 2005b). Deep sea corals are fragile
habitats that are now believed to contain more species than their shallow water counterparts but
face serious danger from man-made threats, such as crushing by bottom fishing gear, ocean
dumping, and mineral exploration (Freiwald et al., 2004). The two most abundant deep sea corals
found in the Jacksonville/Charleston OPAREA are Lophelia pertusa and Enallopsammia
profunda (Popenoe and Manheim, 2001; Reed and Ross, 2005).

Lophelia pertusa is an ahermatypic hard coral found in all oceans but polar. Its global depth
range is 60 to 2,170 m (197 to 2,170 ft). It is found in the Jacksonville OPAREA at water depths
between 200 and 1,000 m (656 and 3,280 ft) and temperatures around 10°C (50°F) (Stetson et
al., 1962; S. Ross, 2004; NOAA 2005, 2006a). Lophelia pertusa can form colonies as tall as 10
m (33 ft), creating cauliflower-like frameworks and coral banks (J. Wilson, 1979; Reed, 1992,
2002). Other benthic fauna usually associated with L. pertusa reefs are massive plate-like
sponges (e.g., Pachastrella monilifera, Phakellia ventilabrum) and gorgonians (e.g., Plumarella
pourtalessi) (Reed, 2002).

Enallopsammia profunda is an ahermatypic hard coral found in the western Atlantic from as far
north as Massachusetts and as far south as the Antilles at depths between 146 and 1,748 m (479
and 5,735 ft) (Cairns et al., 1981). E profunda is usually associated with Lophelia pertusa in the
Jacksonville OPAREA and forms colonies up to 1 m (3.3 ft) in diameter (Reed, 2002).

There are three areas that represent substantial deep sea coral habitat within the
Jacksonville/Charleston OPAREA: Stetson Reef, Savannah lithoherms, and East Florida. These
areas within the Jacksonville/Charleston OPAREA are all found at depths of about 550 m (1,804
ft) or greater (DoN, 2008n) and are therefore well outside of the range area. The Stetson
Lophelia reefs are an extensive region of Lophelia along the eastern Blake Plateau off South
Carolina at a depth of 822 m (2,697 ft), the Savannah Lophelia lithoterms are an extensive region
of lithoherms along the western Blake Plateau off Georgia at a depth of 550 m (1,804 ft), and the
cast Florida Lophelia reefs occur along a 222-km (120 NM) stretch off eastern Florida at a depth
700 to 800 m (2,297 to 2,675 ft) (Reed et al., 2006).
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Several commercially important invertebrates such as pink shrimp, rock shrimp (Sicyonia
brevirostris), and royal red shrimp (Pleoticus robustus or Hymenopenaeus robustus) are
seasonally abundant in the Jacksonville OPAREA (see Subchapter 3.4.2.1). Other species of
decapod crustaceans, stomatopod crustaceans, and cephalopods are also found in the area.
Additional principal benthic epifaunal groups include mollusks, echinoderms, and anemones.
The distribution of epifauna in this area appears to be governed largely by hydrographic patterns
and the intermittent influence of the Gulf Stream (Texas Instruments, 1979).

3.2.2.2 Site B

As discussed for Site A, the Jacksonville and Charleston areas contain hard bottom reefs, which
represent an important biological resource in the South Atlantic Bight (SAB). Deep coral banks
and areas of rocky outcrops occur all along the continental shelf edge from northern Florida to
Cape Hatteras at depths of 100 to 500 m (328 to 1,640 ft) (NOAA, 2006b), and serve as popular
fishing grounds for commercial fishermen.

There are also many sediment-dwelling infauna (e.g., worms, -crustaceans, mollusks,
echinoderms) present in this area. Van Dolah et al. (1987) reported a high diversity of
macroinfauna, with mean numbers of species ranging from 34 to 70 species / 0.04m? (0.43 ft%),
in a study conducted in inner shelf sands off the coast of South Carolina.

The largest and most economically valuable fishery in South Carolina is that for white and
brown shrimp (South Carolina Sea Grant, 2007) (see Subchapter 3.4.2.2). This fishery occurs
primarily inshore of the proposed range area. A rock shrimp fishery, however, may occur
sporadically off of South Carolina in waters from 27 to 55 m (90 to 180 ft), and therefore overlap
the more shallow areas of the proposed range (South Atlantic Fishery Management Council
[SAFMC], 2004a; South Carolina Department of Natural Resources, 2007a).

3.2.2.3Site C

North Carolina is considered a warm temperate subtropical region (Cerame-Vivas and Gray,
1966; Moyle and Cech, 1988). The benthic fauna (~211 species) that live on the continental shelf
off the coast of North Carolina, in particular around Cape Hatteras, experience dramatic seasonal
changes and a narrowing continental shelf that creates challenging conditions (Cerame-Vivas
and Gray, 1966). Water temperatures in the winter north of Cape Hatteras (>4.5°C [40°F]) are
about 6 to 11°C ( 43 to 52°F) colder than water temperatures south of Cape Hatteras (11°C
[52°F]) in the winter on the inner- and mid-shelf creating biogeographic provinces (Cerame-
Vivas and Gray, 1966).

Biogeographic provinces are large separations in biota due to environmental variables (i.e.,
temperature and currents) (Cerame-Vivas and Gray, 1966). Although biogeographic provinces
exist, species diversity remains high throughout the year across the shelf in the Cherry Point
OPAREA (Kirby-Smith, 1989). Within the Cherry Point OPAREA and vicinity, live hard bottom
and biogenic reef communities are found at depths between 3 and 500+ m (10 and 1,640+ ft)
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(SAFMC, 1998a; Street et al., 2005). Thirty percent of the shelf area within a 200-m (656-ft)
isobath from North Carolina to Cape Canaveral, Florida (South Atlantic Bight) is live hard
bottom (biogenic reef) habitat, most of which is macroalgae (SAFMC, 1998a).

Common species found inhabiting (in and around) the reefs in the northern shelf regions of the
Cherry Point OPAREA (i.e., north of Cape Hatteras) are sponges, arthropods, gastropods, and
echinoderms (Cerame-Vivas and Gray, 1966). This region has more temperate fauna and lower
species diversity due to a lack of warm water from the Gulf Stream current, which is farther out
in the Atlantic and does not cross over the shelf as it does south of Cape Hatteras (Cerame-Vivas
and Gray, 1966).

The benthic fauna of the shelf region south of Cape Hatteras consist of more subtropical species
due to a wider continental shelf, increased hard bottom and biogenic reefs, and warmer water
mixing from the Gulf Stream Current (Menzies et al, 1966). The benthic fauna here include
sponges, hard and soft corals, bryozoans, annelids, mollusks, arthropods, and echinoids (Cerame-
Vivas and Gray, 1966; Menzies et al, 1966). Higher abundances of benthic fauna tend to
aggregate not only on hard bottom and biogenic reefs but also in the adjacent soft sediment near
these areas (1 to 75 m [3 to 246 ft]) due to the availability of prey associated with them (Kirby-
Smith, 1989; Posey and Ambrose, 1994).

There are no tropical coral reefs within the Cherry Point OPAREA or vicinity but there are
isolated coral patches, sea fans, algae, and sponges associated with hard bottom (Huntsman and
Macintyre, 1971). In particular, the Ben Franklin temperate reef, 20 m (60 ft) deep, is located
within Onslow Bay, at 33°59°63”N, 77°21°18”W (George, 2002). The Ben Franklin temperate
reef is well known for its abundance of compact ivory tree coral (Oculina arbuscula),
macroalgaes, and a reef isopod (Eurydice bowmani) (George, 2002). Other scleractinian corals
found in Onslow Bay are Solenastrea hyades, Siderastrea siderea, ivory tree coral (Oculina
varicosa), Astrangia astreiformis, Phyllangia americana, and Ballanophyllia floridana
(Huntsman and Macintyre, 1971). In addition to hard corals, soft corals such as Titanedeum
frauenfeldii and Telesto fructiculosa and four species of sponges (Homaxinella waltsonsmithi,
Spheciospongia vesparium, Cliona caribbaea, and Halichondria bowerbanki) are also abundant
on the reefs throughout the shelf (NCDMF, 2005a).

Two deep sea coral banks (Lophelia pertusa), the northern and southern Lophelia banks, exist
within the slope area of the Cherry Point OPAREA in water depths between 200 and 1,000 m
(656 to 3,280 ft), (Stetson et al., 1962; S. Ross, 2004; NOAA, 2005, 2006a).

The northern Lophelia banks exist off Cape Lookout (500-m [1,640-ft] isobath). They appear to
have abundant L. pertusa but size and area data are lacking. The northern Lophelia banks grow
on top of a ridge system composed of dead coral rubble and trapped sediments. The Lophelia
banks extend vertically 80 m (262 ft) over a distance of 1 km (0.5 NM). Abundant numbers of
brittle stars (Ophiacantha bidentata), crabs (galatheid), and basket stars (Novodinia antillensis)
forage the banks for food, suggesting a biologically rich environment. The southern Lophelia
banks are very similar to the northern Lophelia banks. They occur off the coast of Cape Fear,
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North Carolina, along a ridge system (0.4 km [0.2 NM]) (500 m [1,640 ft] isobath) and can grow
as tall as 53 m (174 ft) (S. Ross, 2004; Reed and Ross, 2005).

In addition to the Lophelia banks there are also two canyons in the Cherry Point OPAREA
located between Cape Hatteras and Cape Lookout: Hatteras Canyon and Pamlico Canyon. These
canyons support various benthic fauna such as sea pens (Kophobelemnoon stelliferum and
Distichoptilum gracile); anemones (Actinauge verrilli); and sponges (Hyalonema boreale)
(Rowe, 1971; Hecker, 1994).

Commercially important invertebrates such as penaeid shrimp (e.g., white shrimp [Litopenaeus
setiferus], brown shrimp [Farfantepenaeus aztecus], pink shrimp [F. duorarum], and portunid
crab [Callinectes similes]) are seasonally abundant in the SAB (see Subchapter 3.4.2.3). Other
species of decapod crustaceans, stomatopod crustaceans, and cephalopods are also found in the
SAB.

3.2.24 SiteD

Hard bottom of the VACAPES OPAREA consists of a variety of naturally occurring and human-
made substrates (Steimle and Zetlin, 2000) colonized by sessile and motile benthic organisms,
and used by demersal organisms. Benthic communities include hard and soft corals, hydroids,
anemones, crustaceans, encrusting algae, sponges, sea turtles, and commercial/recreational fishes
(Wigley and Theroux, 1981; A. Jones et al., 1985; Steimle and Zetlin, 2000). Benthic habitats in
this area include numerous sand and sand-shell shoals which do not support high biotic diversity.
Between shoals, “valleys” carved by currents do support considerable benthic diversity such as
annelids and bivalves (Cutter et al., 2000).

There are also four submarine canyons within or near the VACAPES OPAREA: Wilmington,
Baltimore, Washington, and Norfolk. These canyons support numerous benthic species (i.e.,
invertebrates, fish, and coral) and provide habitat for deep sea corals and sponges (primarily at
depths between 100 and 2,000 m [328 to 6,562 ft]) along with commercially important fish
species (Watling and Auster, 2005). Corals and sponges are found in the canyons despite heavy
sedimentation and limited suitable substrates for attachment (Hecker et al., 1980). The upper
slope fauna of Baltimore Canyon are similar to the fauna found on the nearby shallow water
shelf (Hecker et al., 1980). The most abundant coral in the Baltimore Canyon is the small, white,
sea pen (soft coral) (Pennatula aculeate), which lives on soft sediment between 100 and 300 m
(328 to 656 ft) (Hecker et al., 1980). The lower slope fauna of Baltimore Canyon (1,400 m+
[4,593 ft+]) have similar species to the upper slope fauna and are mainly composed of soft corals
(Alcyonaceans) (Hecker et al., 1980, 1983). Hecker et al. (1980) found crabs (Geryon
quinquedens) and fish (Synaphobranchus kaupi) to be the most abundant deep sea organisms in
Baltimore Canyon.

There are no tropical coral reefs within the VACAPES OPAREA or vicinity, but temperate

corals are found on the shelf that not only use photosynthesis as a mode of nutrition but also
consume zooplankton (Wigley and Theroux, 1981; Steimle and Zetlin, 2000). In addition, deep
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sea corals that form large coral communities are found along the continental slope between 200
and 1,000 m (656 to 3280 ft) in the VACAPES OPAREA and vicinity (Reed et al., 2006).

The VACAPES OPAREA has some isolated patches of soft and hard corals, hydroids, zoanthids,
and sponges that colonize rock outcroppings, artificial reefs, and shipwrecks (Steimle and Zetlin,
2000). The southern region (northern North Carolina) of the VACAPES OPAREA contains more
sponge and coral coverage as natural hard bottom increases and warmer water temperatures
prevail (Wigley and Theroux, 1981). Seventeen species of hard corals are found from Cape
Hatteras to Maine, but only one species is found in shallow water (northern star coral [Astrangia
poculata]); the remaining species are found in water depths of 100 m (328 ft) and deeper (Cairns
and Chapman, 2001). The northern star coral is found in the shallow areas (1 to 35 m [3 to 115
ft]) of the VACAPES OPAREA and vicinity associated with hard bottom such as artificial reefs
(Cairns and Chapman, 2001; Figley, 2003).

Whip coral (Leptogorgia virgulata) is a soft coral that grows in estuaries and coastal zones
between 1 and 20 m (3 to 66 ft) (Kaplan, 1988). Whip coral is common in the Chesapeake Bay
(Kaplan, 1988). The most common anthozoans in the VACAPES OPAREA are sea anemones
(Metridium senile) and hydroids (Wigley and Theroux, 1981; Steimle and Zetlin, 2000). Sponges
of the VACAPES OPAREA include Halichondria sp., Polmastia sp., and the loggerhead sponge,
Spheciosponia vesparia (Wigley and Theroux, 1981; Steimle and Zetlin, 2000).

Within the VACAPES OPAREA sponges exist in moderate densities along the outer shelf and
rise region (Wigley and Theroux, 1981). Finger sponge (Haliclona oculata) is found in this
region on the inner shelf from 1 to 124 m (3 to 407 ft) and can grow to a height of 46 cm (1.5 ft).
In addition to sponges, soft corals (Alcyonaria) are found in abundance along the shelf, slope,
and part of the rise (Watling and Auster, 2005). Alcyonaceans (in water depths greater than 500
m [1640 ft]), such as Anthomastus spp., Acanthogorgia spp., Acanella spp., and Anthothela spp.,
are found within the VACAPES OPAREA. Paragorgia arborea and Primnoa resedaeformis are
also found in the VACAPES OPAREA on the outer continental shelf and upper slope (150 m
[492 ft]) (Watling and Auster, 2005).

Besides sponges and soft coral species, several hard coral species also exist on the outer
continental shelf within the VACAPES OPAREA, such as Dasmosmilia lymani (depth range 48
to 366 m [157 to 1201 ft]) and Dellocyathus italicus (403 to 2,634 m [1,322 to 8,642 ft]) (Cairns
and Stanley, 1981).

Commercially important invertebrates such as the sea scallop (Plactopecten magellanicus) and
blue crab (Callinectes sapidus) are seasonally abundant in the VACAPES OPAREA (see
Subchapter 3.4.2.4). Other species of decapod crustaceans, stomatopod crustaceans, and
cephalopods are also found in the VACAPES OPAREA.
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3.2.3 Fish

The structure of fish communities depends on abiotic (physical) factors, such as salinity,
temperature, and dissolved oxygen, and biotic (biological) factors such as food availability,
competition, predation, and habitat requirements. Pelagic fish live in the water column, while
demersal fish live near the bottom.

Habitats along the Atlantic continental shelf between the inshore high-tide mark and the edge of
the shelf include the inner subtidal or open-water habitats, where the water depth is
approximately 50 m (164 ft), and the outer subtidal zone, where water depths range from 50 to
150 m (164 to 492 ft).

The SAB and the Mid-Atlantic Bight (MAB) feature different fish assemblages, largely due to
water temperature difference. The SAB features more warm-temperate and subtropical fish
species, while the MAB features largely temperate fish species. Some subtropical fish are present
in the MAB in the warmer late summer/early fall months. Cape Hatteras is the general transition
point between the two regions; that is because the Gulf Stream, characterized previously as a
powerful surface current that carries warm water into the cooler North Atlantic, flows roughly
parallel to the coastline from Florida to Cape Hatteras. At Cape Hatteras, the Gulf Stream is
deflected away from the North American continent.

In addition to water temperature differences, there are differences with respect to the reef fish
that are represented in both areas. Although coral reefs do not exist in either of the regions, coral
reef-associated fishes are well represented in the SAB due to a combination of the large number
of artificial habitats, the warm water from the Gulf Stream, and the pelagic larvae of coral-
associated fishes. Artificial habitats are present in the MAB, but these habitats tend to have a low
diversity of reef fish compared to the more diverse reef fish communities in the SAB.

Specific information pertaining to the fish assemblages inhabiting the waters of the Atlantic
continental shelf and the continental slope off the coasts of Florida, South Carolina, North
Carolina, and Virginia relative to the four proposed USWTR sites is contained in the following
text. Additional information specific to commercial and recreational fisheries is contained in
Subchapters 3.4.2 and 3.4.3, respectively. Subchapter 3.2.8.1 discusses fish species designated as
endangered or threatened under the Endangered Species Act (ESA), as well as those designated
as species of concern by the National Marine Fisheries Service (NMFS).

3.2.3.1 Site A

The Jacksonville OPAREA is located in the SAB. The dynamic interplay of cold currents from
the north and the warm Gulf Stream from the south has profound effects on the fish fauna of the
SAB. Population structure, local movements, and regional migrations of many species are the
result of seasonal variations in water temperature and current patterns. Fish species move in and
out of the area throughout the year based on their thermal tolerances, prey availability, and other
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environmental/ecological variables. Because of this, fish that are more typical of regions to the
north or south of the area may well be represented within the SAB at certain times.

Although the states bordering the Jacksonville OPAREA do not include extensive estuarine
areas, those that are present serve as important nursery and maturation areas for various fish
species. Many of the fish common to the Jacksonville OPAREA (e.g., snappers, groupers, drums,
and croakers) are developmentally and ecologically linked to estuaries. Other species spend their
entire lives in the open, offshore waters. The Jacksonville OPAREA contains different habitats
that support various fish assemblages, as follows:

o Coastal: The habitat encompassed by the coastal fisheries extends from the shore
seaward across the continental shelf to the shelf break. Although hermatypic coral
reefs do not exist in the SAB (within Site A), fish typically associated with coral
reefs (e.g., black sea bass [Centropristis striata], red snapper [Lutjanus
campechanus], triggerfishes) are still common in the Jacksonville OPAREA.
While much of the continental shelf of the SAB is relatively featureless,
occasional patches of complex structural habitat (e.g., live/hard bottom,
shipwrecks, and constructed artificial reefs) exist that attract reef fish. The
combination of habitat complexity, warm water from the Gulf Stream, and pelagic
larvae of coral reef-associated fish results in significant assemblages of reef fish
in the Jacksonville OPAREA.

. Open Shelf: Pelagic fish species (e.g., tuna, marlins, swordfish) spend their entire
lives in the water column in offshore waters. Different species may be associated
with particular portions of the water column (i.e., mid-water and near-surface
habitats). Pelagic fish sometimes aggregate for feeding and breeding along
oceanfronts, including those oceanfronts associated with the Gulf Stream.

. Shelf Edge: The shelf edge occurs between the coastal habitats of the shelf and
the continental slope. Live/hard bottom is common along this region, primarily
composed of jagged broken bottom where groupers, snappers, and porgies
congregate. Examples of species associated with this habitat include the hogfish
(Lachnolaimous maximus), gag (Mycteroperca microlepis), black grouper
(Mycteroperca bonaci), red snapper, vermilion snapper (Rhomboplites
aurorubens), gray triggerfish (Balistes vetula), and bigeye (Priacanthus
arenatus), among others.

The Navy performed a literature search to compile information on the assemblages of finfish
species that, based on previous surveys, may occur within the proposed USWTR sites or the
trunk cable corridors. Table A-1 in Appendix A presents a list of the fish species that may occur
in Site A or in the associated trunk cable corridor.
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3.2.3.2Site B

Like the Jacksonville OPAREA, the Charleston OPAREA is located in the SAB. The description
in Subchapter 3.2.3.1 of the fish assemblages inhabiting the waters of the Jacksonville OPAREA
and Site A also applies to the Charleston OPAREA and Site B.

The Navy performed a literature search to compile information on the assemblages of finfish
species that, based on previous surveys, may occur within the proposed USWTR sites or the
truck cable corridors. Table A-2 in Appendix A presents a list of the fish species that may occur
in Site B or in the associated trunk cable corridor.

3.2.3.3Site C

The fish in the Cherry Point OPAREA are diverse, with more than 686 fish representing 149
families (DoN, 20081). However, none of the species within the OPAREA are listed as
threatened or endangered under ESA. Most fish species in the Cherry Point OPAREA are
associated with the subtropical/tropical (southern) fauna attributable to the Gulf Stream, although
a large percentage of fish are migratory (as they follow temperature gradients).

North Carolina has an extensive network of estuaries that function as breeding grounds, feeding
grounds, and havens from predation for many fish species. Many of the fish common to the
Cherry Point OPAREA utilize estuaries at some phase of their life cycle. Other species spend
their entire lives in the open, offshore waters. The Cherry Point OPAREA contains different
habitats that support various fish assemblages, as follows:

o Coastal: Coastal fisheries habitat begins beyond the Outer Banks, extends north
and south along the entire length of the North Carolina coast, and seaward along
the gradually sloping bottom to a depth of 110 m (361 ft). Fish assemblages
within this habitat vary greatly, depending on time of year and associated water
temperatures and currents. For example, in the summer, numerous pelagic fish
exist in the water column, but demersal fish, with the exception of sharks, move
into deeper, cooler, offshore waters. In the fall (September and October), most
fish migrate out of the sounds or estuaries to the south or from offshore waters
into nearby shelf waters to spend the winter.

o Open Shelf: The open-shelf habitat to the south of Cape Hatteras abounds
seasonally with oceanic pelagic fish, such as sharks, tunas, and marlins, among
others. Many of the coastal fish can also be found at some point of the year
(depending on the season) in the open shelf or slope habitat. Many flounders and
porgies are prevalent in North Carolina shelf waters in the fall; many other
species migrate north or south. Fish living in the rough seas over the shelf during
the winter months (December to March) typically include dense schools of drums
(Sciaenidae), puffers (Tetraodontidae), monkfish (Lophius americanus), and spiny
dogfish (Squalus acanthias), among others.
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. Shelf Edge: The shelf edge is a transition zone between the coastal habitats, the
open shelf, and the continental slope. It has a jagged broken bottom where
groupers, snappers, and porgies congregate; otherwise, little is known about the
fish of this habitat because strong currents limit sampling. Live/hard bottom is
found at or near the shelf edge. Primary reef species require structurally complex
habitats. Examples of species associated with this habitat include black sea bass,
tautog (Tautoga onitis), red snapper, silk snapper (Lutjanus vivanus), pinfish
(Lagodon rhomboides), crested blenny (Hypleurochilus geminatus), gray
triggerfish, and bigeye, among others.

South of Cape Lookout, the lower shelf has a gradual slope and bottom sediments
are typically comprised of fine- and medium-grained sand and silty clay. Species
in the Macrouridae (rattails and grenadiers) and Gadidae (cods) families have
been found using the muddy bottom of the lower shelf edge.

The Navy performed a literature search to compile information on the assemblages of finfish
species that, based on previous surveys, may occur within the proposed USWTR sites or the
truck cable corridors. Table A-3 in Appendix A presents a list of the fish species that may occur
in Site C or in the associated trunk cable corridor.

3.2.34SiteD

The VACAPES OPAREA is located in the southern portion of the MAB, in the region between
Cape Cod and Cape Hatteras that forms the Virginian Transition Province. While there are
distinct fish assemblages in the boreal (cold-temperate) waters north of Cape Cod and in the
subtropical/tropical (warm-temperate) waters south of Cape Hatteras, there are few endemic fish
species in the variable MAB waters. Fish species composition, however, is diverse since
numerous species, including commercially and recreationally important species, migrate
seasonally through this region. At least 250 fish species may occur in the MAB, including
demersal and pelagic fish.

There is significant overlap of cold-temperate and warm-temperate species and dramatic
seasonal shifts in their distribution. Warm-water species such as bluefish (Pomatomus saltatrix)
and weakfish (Cynoscion regalis) enter the region as temperatures rise in the spring and summer,
while cold-water species such as Atlantic cod (Gadus morhua), Atlantic herring (Clupea
harengus), and American shad (Alosa sapidissima) migrate north. Similarly, as fall approaches,
warm-water species may migrate offshore toward deep waters and then move southward, while
cold-water species move south into the MAB areas.
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The MAB contains different habitats that support various fish assemblages, as follows:

o Coastal: Coastal habitat includes that area from the continental shelf break
inshore. Sharks are a well-represented group in the VACAPES OPAREA. Other
coastal pelagic fish species include Atlantic mackerel (Scomber scombrus),
Atlantic menhaden (Brevoortia tyrannus), bluefish, alewife, and butterfish
(Peprilis triacanthus).

J Open Shelf: Pelagic fish of the open shelf are highly migratory and include tuna
(Thunnus spp.), white marlin (Tetrapterus albidus), blue marlin (Makaira
nigricans), sailfish (Istiophorus platypterus), swordfish (Xiphias gladius), wahoo
(Acanthocybium solandri), and dolphinfish (Coryphaena hippurus). All life stages
(i.e., eggs, larvae, juveniles, adults) of these species are closely associated with
the Gulf Stream. Fish associated with the drifting mats of Sargassum are also
considered to be in the ocean pelagic group; approximately 100 species of fish are
associated with pelagic Sargassum (SAFMC, 1998). Demersal fish, such as
summer flounder (Paralichthys dentatus) and windowpane flounder
(Scophthalmus aquosus), are species that preferentially live on or near bottom
habitats.

. Shelf Edge: The continental shelf edge habitat is a transition zone between the
inshore habitats and the continental slope leading to the abyssal plain. The shelf
edge habitat north of Cape Hatteras has a jagged, broken bottom, over which
many groupers, snappers, and porgies abound.

The Navy performed a literature search to compile information on the assemblages of finfish
species that, based on previous surveys, may occur within the proposed USWTR sites or the
trunk cable corridors. Table A-4 in Appendix A presents a list of the fish species that may occur
in Site D or in the associated trunk cable corridor.
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3.2.4 Essential Fish Habitat

The Magnuson-Stevens Fishery Conservation and Management Act (MSA) (16 USC 1801 et
seq.), as amended, establishes management authority over all fishing within the U.S. Exclusive
Economic Zone (EEZ); all anadromous fish (marine fish that spawn in freshwater) throughout
their migratory range; and all fish on the continental shelf. The MSA mandated the formation of
eight Fishery Management Councils (FMCs), which function to conserve and manage certain
fisheries within their geographic jurisdiction. The councils are required to prepare and maintain a
Fishery Management Plan (FMP) for each fishery that requires management. Amendments
contained in the Sustainable Fisheries Act of 1996 (Public Law 104-267) require the councils to
identify Essential Fish Habitat (EFH) for each fishery covered under a FMP. EFH is defined as
the waters and substrate necessary for spawning, breeding, or growth to maturity (16 USC
1802[10]). The term “fish” is defined as “finfish, mollusks, crustaceans, and all other forms of
marine animals and plant life other than marine mammals and birds.” NMFS further clarified
EFH (50 CFR 600.05 through 600.930) by the following definitions:

o Waters: aquatic areas and their associated physical, chemical, and biological
properties that are used by fish and may include aquatic areas historically used by
fish where appropriate

J Substrate: sediment, hard bottom, structures underlying the waters, and
associated biological communities

. Necessary: the habitat required to support sustainable fisheries and managed
species’ contribution to a healthy ecosystem

. Spawning, breeding, feeding, or growth to maturity: stages representing a
species’ full life cycle

In addition to the regional FMCs, the Atlantic States Marine Fisheries Commission (ASMFC)
and NMFS also have management responsibilities for certain fisheries. The ASMFC is a
consortium of the 15 coastal states from Florida through Maine that manages fish in state waters.
The ASMFC currently manages 22 Atlantic coastal fish species or species groups (ASMFC,
2009). NMFS has jurisdiction over highly migratory species (HMS) in federal waters off the
U.S. Atlantic coast and Gulf of Mexico. Typically, both the ASMFC and NMFS work closely
with regional FMCs in preparing and implementing fishery management strategies.

As required by the MSA, federal agencies must consult with NMFS, Habitat Conservation
Division, on any proposed federal action that may adversely affect EFH. In addition to EFH
designations, areas called Habitat Areas of Particular Concern (HAPC) are designated to provide
additional focus for conservation efforts and represent subsets of designated EFH that are rare,
especially important ecologically to a species/lifestage, particularly susceptible to human-
induced degradation, or located in environmentally stressed areas (50 CFR 600.805-
600.815(a)(8)). HAPCs typically include high-value intertidal and estuarine habitats, offshore
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areas of high habitat value or vertical relief, and habitats used for migration, spawning, and
rearing of fish and shellfish. Categorization as HAPC does not confer additional protection or
restriction to the designated area.

Recently, the SAFMC and New England Fishery Management Council (NEFMC) have proposed
to protect and designate deep-sea canyon and deep-sea coral habitats as HAPC. Some of these
areas lie within and/or adjacent to Sites A, B, C, and D (NEFMC, 2007). They provide habitat
for deep-sea corals and EFH for many species (J.A. Moore et al., 2003; L.E. Morgan et al., 2005,
2006). In the MAB (Hudson Shelf Valley and Canyon, Norfolk, Baltimore, Washington, and
Wilmington canyons) and southeast waters (Savannah, east Florida, Stetson Reef, Cape Fear
Banks, and Cape Lookout Banks), deep-sea canyons provide habitat for cold-water (also called
deep-sea) corals, including scleractinian corals (stony corals), cerianthid anemones (Cnidaria,
Anthozoa, Hexacorallia, Cerianthania), sponges (Porifera), antipatharians (black corals),
hydrocorals, and octocorals (gorgonians, soft corals, and sea pens) (Lumsden et al., 2007). These
organisms may occur as solitary individuals (e.g., solitary scleractinian corals) and also can form
both reef-like structures and thickets that provide habitat for numerous marine species.

Managed fish species may be categorized as temperate, subtropical-tropical, or highly migratory
species. The FMCs classify EFH for temperate and subtropical-tropical managed species in
terms of five basic lifestages: (1) Eggs, (2) Larvae, (3) Juveniles, (4) Adults, and (5) Spawning
Adults. Eggs are those individuals that have been spawned but not hatched and are completely
dependent on the egg’s yolk for nutrition. Larvae are individuals that have hatched and can
capture prey, while juveniles are those individuals that are not sexually mature but possess fully
formed organ systems that are similar to adults. Adults are sexually mature individuals that are
not necessarily in spawning condition. Finally, spawning adults are those individuals capable of
spawning (MAFMC, 1998a, 2000; MAFMC and ASFMC, 1998a, b; MAFMC and NEFMC,
1999, NEFMC, 1998, 1999; SAFMC,1998a).

NMES categorizes the lifestages of managed tuna, swordfish, and billfish somewhat differently
than the FMCs, resulting in three categories that are based on common habitat usage by all
lifestages in each group: (1) Spawning Adults, Eggs, and Larvae; (2) Juveniles and Subadults;
and (3) Adults. Subadults are those individuals just reaching sexual maturity. The category of
Spawning Adults, Eggs, and Larvae is associated with spawning location and the circulation
patterns that control the distribution of the eggs and larvae (NMFS, 1999b, d).
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NMEFS uses a different lifestage classification system for sharks; the system bases the lifestage
combinations on the general habitat shifts that accompany each developmental stage. The
three resulting categories are: (1) Neonate and Early Juvenile (including newborns and pups less
than one year old), (2) Late Juvenile and Subadult (age one to adult), and (3) Adult (sexually
mature sharks) (NMFS,1999d). In Amendment 1 to the FMP for the Atlantic Tunas, Swordfish,
and Sharks (NMFS, 2003b), the first two lifestages were modified as follows: the Neonate and
Early Juvenile category was renamed ‘“Neonate,” which primarily includes neonates and small
young-of-the-year (born within the year) sharks; and the Late Juveniles and Subadults category
was renamed “Juveniles,” which includes all immature sharks from young to late juveniles
(NMFS, 2003b).

Of the eight FMCs, three have geographic areas of jurisdiction within the four sites evaluated in
this report. In addition, NMFS has jurisdiction over HMS throughout these areas. The fisheries
and management units (MUs; individual species or groups of species managed through a FMP)
for which EFH has been established in the study areas are listed in Table 3.2-1. The EFH
Assessment (DoN, 2009g) contains a complete list of EFH species and the life stages found at
each of the four sites.

The NEFMC manages nine fishery resources within the EEZ off the coasts of Maine, New
Hampshire, Massachusetts, Rhode Island, and Connecticut. Although none of the four sites
evaluated here are within this geographic region, it has jurisdiction over some of the MUs
present at the sites. The Northeast Multispecies Fishery consists of 15 species of groundfish
(demersal fish) that occupy similar habitats and that are harvested with similar methods. A subset
of three (i.e., silver hake [whiting], red hake [ling], and offshore hake [blackeye whiting]) of
these species requiring additional management measures comprises the small mesh multispecies
fishery, which are managed primarily through a combination of mesh size restrictions and
possession limits. In addition to the small mesh multispecies fisheries, the remaining 12 species
comprise the large mesh multispecies fisheries. The spiny dogfish fishery is managed jointly by
the NEFMC, ASMFC, and Mid-Atlantic Fishery Management Council (MAFMC), which is
considered the lead council. The Monkfish MU is jointly managed by the NEFMC and MAFMC,
with NEFMC acting as the lead. The Atlantic Herring MU is jointly managed by the NEFMC
and ASMFC.
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Table 3.2-1

Fish Species and Management Units for Which EFH Has Been Identified in the Study Areas

New England Fishery Management Council Jurisdiction
Atlantic Herring Management Unit
Atlantic Sea Scallop Management Unit
Deep-Sea Red Crab Management Unit
Monkfish Management Unit
Northeast Multispecies Management Unit (15 species)
Large Mesh Multispecies (12 species)
Small Mesh Multispecies (3 species)
Northeast Skate Complex Management Unit (4 species)
Spiny Dogfish Management Unit
Mid-Atlantic Fishery Management Council Jurisdiction
Atlantic Mackerel, Squid, and Butterfish Management Unit (4 species)
Bluefish Management Unit
Spiny Dogfish Management Unit
Surfclam and Ocean Quahog Management Unit (2 species)
Summer Flounder, Scup, and Black Sea Bass Management Unit (3 species)
Tilefish Management Unit
Monkfish Management Unit
South Atlantic Fishery Management Council Jurisdiction
Coastal Migratory Pelagics Management Unit (3 species)
Coral, Coral Reefs, and Live/Hard Bottom Management Unit (multiple species)
Dolphinfish/Wahoo Management Unit (3 species)
Golden Crab Management Unit
Sargassum Management Unit (2 species)
Shrimp Management Unit (6 species)
Snapper-Grouper Complex Management Unit (73 species)
Spiny Lobster Management Unit (2 species)
Calico Scallop Management Unit
Highly Migratory Species - National Marine Fisheries Service Jurisdiction
Billfish Management Unit (3 species)
Tuna Management Unit (5 species)
Swordfish Management Unit (1 species)
Large Coastal Sharks Management Unit (10 species)
Small Coastal Sharks Management Unit (4 species)
Pelagic Sharks Management Unit (3 species)
Prohibited Species Management Unit (6 species)
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The MAFMC manages seven fishery resources (including shellfish species: Atlantic surfclam
and ocean quahog) in federal waters off the coasts of New York, New Jersey, Pennsylvania,
Delaware, Maryland, Virginia, and North Carolina. (North Carolina is represented on both the
Mid-Atlantic and South Atlantic Fishery Management Councils.) This geographic area includes
the VACAPES OPAREA and most of the Cherry Point OPAREA. The Atlantic Mackerel, Squid,
and Butterfish MU includes two commercially important squid species (long-finned and short-
finned). The MAFMC jointly manages both the bluefish fishery and the summer flounder, scup,
and black sea bass fishery group with the ASMFC. The tilefish is managed as a single species
MU by the MAFMC, but is also one of the species included in the Snapper-Grouper Complex
MU, which is managed by the SAFMC. In addition to the tilefish, the black sea bass is also
managed separately by the SAFMC as part of the snapper grouper MU.

The SAFMC manages nine fishery resources in federal waters off the coasts of North Carolina,
South Carolina, Georgia, and the east coast of Florida to Key West (SAFMC, 2008). This
geographic area includes part of the Cherry Point OPAREA, the Charleston OPAREA, and the
Jacksonville OPAREA. Coastal Migratory Pelagic species are managed jointly with the Gulf of
Mexico Fishery Management Council (GMFMC). These species are considered a single MU
because their occurrence is influenced by similar temperature and salinity parameters. The
snapper-grouper complex includes 73 species of tropical and subtropical fish that are generally
demersal in nature, occupy the same habitat types, and are harvested with similar methods. This
complex includes numerous species of snappers, groupers, sea basses, porgies, grunts, tilefishes,
triggerfishes, wrasses, and jacks. The shrimp fishery includes pink shrimp, white shrimp, brown
shrimp, royal red shrimp, brown rock shrimp, and seabob shrimp. The spiny lobster fishery is
also managed jointly with the GMFMC. Other MUs managed by the SAFMC include the
Atlantic calico scallop, golden crab, and the dolphinfish/wahoo complex. The management
authority of the red drum, formerly managed jointly by the SAFMC and ASMFC, was
transferred from the SAFMC, in cooperation with the MAFMC, under MSA to the ASMFC
under the Atlantic Coastal Fisheries Cooperative Management Act on November 5, 2008
(NMFS, 2008a).

In addition to fish species, the SAFMC has prepared FMPs for important habitats including
coral, coral reefs, and live/hard bottom and Sargassum seaweed. The SAFMC generally divides
EFH into inshore/estuarine and offshore categories. Inshore/estuarine EFH includes estuarine
and palustrine marshes, shrub/scrub mangroves, seagrass, oyster reefs, shell banks, intertidal
flats, aquatic beds, and the estuarine water column. Offshore habitats include live/hard bottom,
coral and coral reefs, artificial/manmade reefs, Sargassum, and the marine water column.

In keeping with Executive Order 13158 that directs federal agencies to protect the significant
natural and cultural resources within the marine environment for the benefit of present and future
generations by strengthening and expanding the Nation's system of marine protected areas
(MPAs), the NMFS has recently designated eight deepwater MPAs along the southeastern coast
of the U.S. as part of the South Atlantic snapper-grouper FMP which was implemented as
Amendment 14, effective 12 February 2009 (NMFS, 2009a). The MPAs are designed to protect
a portion of the long-lived, "deepwater" snapper-grouper complex species (e.g., Snowy grouper,
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speckled hind, and blueline tilefish) and their spawning grounds. Designated MPAs occur within
the proposed boundaries of Sites A and B (see Figure 3.2-1 and Figure 3.2-2). The MPAs are
geographically defined areas of the marine environment where fishing or retention of snapper-
grouper complex species, and any deployment of shark-bottom longline fishing gear are
prohibited (SAFMC, 2007c). The SAFMC’s proposed prohibition on the use of shark bottom
longlines in the MPAs was implemented by NMFS HMS Division in a separate final rule on 24
June 2008 (NMFS, 2008b). The primary purpose of the MPAs is to protect the population of
deepwater snapper-grouper species from fishing pressure to achieve a more natural sex ratio,
age, size, and genetic structure (SAFMC, 2007c). Another stated purpose of the MPAs is the
protection of habitat and spawning areas of snapper-grouper species since recent stock
assessments have shown several snapper-grouper species to be overfished (SAFMC, 2005).
These spawning grounds are considered to be HAPC by the SAFMC. Deepwater snapper-
grouper stocks are vulnerable to overfishing since they are long-lived, do not survive the trauma
of capture from deep water, and may form large aggregations when reproducing (SAFMC,
2007c¢).

HMS include several species of tunas, sharks, swordfish, and billfish. These species are
generally associated with physiographic and hydrographic features such as ocean fronts, current
boundaries, the continental shelf margin, or sea mounts. HMS may occur from the open ocean to
nearshore waters. HMS in the Atlantic Ocean are managed by the HMS Division of the NMFS.

EFH for managed species and MUs listed in Table 3.2-1 may be characterized with the general
habitat categories described below. A complete description of EFH for each species and lifestage
may be obtained by contacting the appropriate fishery management council or by visiting the
NMEFS Office of Habitat Conservation, Habitat Protection Division website (NMFS, 20091).

3.2.4.1 Site A

The SAFMC is responsible for the fisheries in federal waters off the coast of Florida. The
SAFMC published its final EFH plan (SAFMC, 1998a) in the Federal Register on March 4,
1999. This plan describes the EFHs of the South Atlantic region (from Cape Hatteras to the Dry
Tortugas) and their distribution. The SAFMC maintains FMPs for the following eight MUs:
shrimp; snapper-grouper; coastal migratory pelagics; golden crab; dolphinfish and wahoo; spiny
lobster; coral, coral reef, and live bottom; and Sargassum (SAFMC, 1998a, b, 2009). SAFMC
also manages the calico scallop (SAFMC, 2008), for which a FMP is being prepared.
Additionally, in the South Atlantic region, NMFS maintains a FMP for the following seven
MUs: billfish, tunas, swordfish, small coastal sharks, large coastal sharks, pelagic sharks, and
prohibited species (NMFS, 2006b).

As previously discussed, the designated North Florida MPA is located in Site A (Figure 3.2-2).
Within the MPAs, fishing or retention of snapper-grouper species, and any deployment of shark-
bottom longline fishing gear are prohibited (SAFMC, 2007c; NMFS 2008b, 2009a). The EFH
Assessment (DoN, 2009g) contains site-specific details of the MUs and managed species, along
with EFH maps.
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There are eight marine EFHs within the Site A area, including the USWTR range itself (1,535
km? [448 NM?]) and the corridor that connects the range with the shore facility (corridor) (2,085
km? [608 NM?]) (NOAA, 1999; NMFS, 2002a, b; DoN, 2009g). These EFHs include benthic
substrate, live/hard bottom, artificial/manmade reefs, pelagic Sargassum, the water column,
currents, nearshore habitats, and HAPCs.

. Benthic substrates (not including live/hard bottom) — Benthic substrate
habitats comprise seafloor substrate on the continental shelf and slope that
consists of soft sediments such as gravel, cobbles, pebbles, sand, clay, mud, silt,
and shell fragments, and the water-sediment interface directly above the bottom
substrate that is used by many invertebrates (e.g., members of shrimp MU). These
benthic substrate habitats are utilized by a variety of species for spawning,
nesting, development, dispersal, and feeding (NOAA, 1999, NMFS 1999¢, 2002a,
b; SAFMC, 1998a).

The benthic substrates within the range that appear along the outer continental
shelf and shelf break (~40 to 100 m [~ 131 to 329 ft]) are mostly carbonate
sediments (medium to fine grain) that make up between 50 and 95 percent of
sediments on the outer Florida-Hatteras Shelf and the adjacent Florida-Hatteras
Slope (A. Jones et al., 1985; Emery and Uchupi, 1972). Further seaward, between
85 and 93 percent of sediments on Blake Plateau are composed of carbonate (A.
Jones et al., 1985; Emery and Uchupi, 1972). Within the Site A range, benthic
substrates (not including live/hard bottom) comprise 61 percent of the area (935
km? [273 NM?]), while in the corridor, 91 percent (1,888 km? [550 NM?]) is
considered to contain benthic substrates. Within the range, 21 species in 11 MUs
use benthic substrates (DoN, 2009g). In the corridor area, 18 species in eight MUs
use benthic substrates (DoN, 2009g).

. Live/hard bottom — Live/hard bottom refers to areas of the seafloor associated
with hard substrate such as rocks, boulders, outcroppings of hard rock, or hard,
tightly compacted sediments that support communities of living organisms such
as sponges, mussels, hydroids, amphipod tubes, red algae, bryozoans, and corals
in oceanic waters or oysters and bivalves in inshore waters (SAFMC, 1998a). The
SAFMC (1998a) defines live/hard bottom as constituting “a group of
communities characterized by a thin veneer of live corals and other biota
overlying assorted sediment types.” The range is located in the southern portion of
the Georgia Bight where the shelf is wide and gently slopes seaward. Throughout
the shelf within the range, hard bottom consists of rock scarps, rock ledges, and
flat top rocks with undercut channels that support sessile and colonizing
organisms (Moser et al., 1995a). The SAFMC does not consider shipwrecks to be
EFH.

Live/hard bottom communities in the training range of Site A are found on a
Holocene rock-ridge system that extends along the shelf break (Kirby-Smith,
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1989; ASMFC, 2001). The rock-ridge system is composed of consolidated
sediments, limestone algae, and sandstone (Kirby-Smith, 1989; ASMFC, 2001).
Although Site A contains isolated coral patches or mounds (DeVictor and Morton,
2007), there are no true coral reefs similar in size, structure, or composition to
those found in the Bahamas or Antilles regions further south.

The live/hard bottom areas constitute essential habitat for various warm-temperate
and tropical species of the snapper-grouper complex and associated fishes.
Offshore live/hard bottom habitats are used by many adult members of the
snapper-grouper MU for feeding, shelter, and spawning (NEFMC, 1998; SAFMC,
1998a).

Within the Site A range, live/hard bottom areas comprise about 39% of the range
(600 km? [175 NM?]). In the corridor, nine percent (197 km? [S7 NM?]) is
considered to be live/hard bottom. Eighteen species in six MUs use the live/hard
bottom habitat of the range (DoN, 2009g), while in the corridor, 17 species in five
MUs use live/hard bottom habitat (DoN, 2009g).

Artificial/manmade reefs — Artificial/manmade reefs are defined as sea floor
areas where suitable structures or materials have intentionally been placed for the
purpose of providing long-term habitat for various fish and invertebrates. These
types of artificial reefs are designated EFH. While there are no artificial reefs in
the range area, there are 106 artificial reef complexes in the corridor area
(FFWCC, 2006, 2008). Five species from two MUs use the artificial/manmade
reef EFH in the corridor area (SAFMC, 1998a; DoN, 2009g).

Pelagic Sargassum — Pelagic Sargassum is defined as dynamic structural habitat
that is created by free-floating mats (windrows) of brown algae: Sargassum
natans and S. fluitans (Settle, 1993). Most pelagic Sargassum circulates between
20° and 40°N latitudes and 30°W longitude and the western edge of the Florida
Current/Gulf Stream (SAFMC, 1998a). Large quantities of Sargassum can form
on the continental shelf off the southeastern U.S., and depending on prevailing
surface currents, these mats may remain on the shelf for extended periods. The
windrows flow with the Gulf Stream current and act as a type of “food conveyor
belt” for many species of fish and invertebrates, transiting from the south to the
north (Dooley, 1972; Butler et al., 1983; SAFMC, 1998a). Pelagic Sargassum is
considered EFH because it provides protection and feeding opportunity; the mats
can also be used as a spawning substrate to a variety of fish species (SAFMC,
1998c). Casazza and Ross (2008) reported that Sargassum provides a substantial
nursery habitat for many juvenile fishes off the U.S. southeastern coastline. Over
100 species of fish have been collected or observed in association with Sargassum
habitats, including reef, coastal demersal, coastal pelagic, epipelagic, and
mesopelagic species. The presence of this habitat within Site A is transient and is
dependent on prevailing winds, currents, and seasons (Dooley, 1972). Sargassum
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temperature requirements change seasonally, ranging from 15°C (59°F) in the
winter to 28°C (82°F) in the summer months (Garrison, 2004). Sargassum is most
abundant in the late fall after its summer growth (Butler et al., 1983).

Within Site A, pelagic Sargassum habitat has the potential to occur in all of the
surface waters in the range and the corridor at any given time. There are 20
species in 3 MUs that use both the range and corridor areas as pelagic Sargassum
EFH (DoN, 2009g).

Water column — Water column is defined as specific “structural” components of
the water column that provide habitat for a broad array of managed species. The
structural components of the water column that help define EFH include
environmental parameters such as salinity, water temperature, nutrients, and
density (SAFMC, 1998a). The water column can be categorized into three layers:
the surface water layer (or upper layer), the thermocline/pycnocline, and the deep
water layer (Pickard and Emery, 1982; Schmitz et al., 1987). Circulation in the
water column is controlled by both wind and water density, with wind-driven
circulation dominating in the upper 100 m (328 ft) of the water column (Schmitz
et al.,, 1987) and density-driven (or thermohaline) circulation in water depths
generally greater than 100 m (328 ft) (Picakard and Emery, 1982; Schmitz et al.,
1987). Planktonic organisms support the oceanic food web and provide nutrition
for many commercially important fish species (Parsons et al., 1984). Planktonic
organisms drift with currents and are found throughout the water column within
the range.

The water column extends from the sea surface to a depth of 40 m (131 ft) in the
corridor and from the sea surface to a maximum depth of 400 m (1,312 ft) in the
range. Depending on the species, designated habitat may only refer to part of the
water column such as the surface or bottom waters. Within Site A, the water
column overlies the range and corridor to areas of 1,535 km? (448 NM?) and
2,085 km® (608 NM?), respectively. The water column as EFH supports 39
species in 13 MUs in the range area and 39 species in 11 MUs in the corridor area
(DoN, 2009g).

Currents — Here currents refer to surface circulation features of the southeastern
U.S. dominated by the Gulf Stream that provides a dispersal mechanism for the
larvae of many fish and invertebrate species (SAFMC, 1998a). The Gulf Stream is
preceded by the Florida Current and flows to the northeast over deep water from
southern Florida to Cape Hatteras, North Carolina, and then east into the northern
Atlantic Ocean (Bumpus, 1973; Pickard and Emery, 1982). The Gulf Stream is
bordered to the west by cool nearshore and slope waters and to the east by the
warm Sargasso Sea. Currents west of the Gulf Stream are those that influence the
range and corridor areas. Circulation over the continental shelf in the Site A area
is characterized by a slow and broad northerly flow. Further, currents over the
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shelf fluctuate seasonally and are predominantly wind-driven, but are also
influenced by tides, transient storm systems, changes in density caused by fresh
water input, and intrusion by Gulf Stream waters (Shen et al., 2000; Marmorino et
al., 2002; Lentz et al., 2003). Frontal eddies commonly form when the distance
between the Gulf Stream and the coast is greatest, such as off the coast of
northern Florida (Yoder et al., 1981). Within Site A, currents as EFH influence
the entire water column of the range (1,535 km? [448 NM?]) and 69 percent of the
potential corridor (1,432 km? [418 NM?]). Twenty-nine species in nine MUs use
currents as EFH (DoN, 2009g).

Nearshore — Nearshore is defined as state waters (i.e., waters from estuaries to
5.5 km [3 NM] from shore), which include tidal freshwater, estuarine emergent
vegetated wetlands (i.e., flooded salt and brackish marshes, marsh, and tidal
creeks), submerged rooted vascular plants (sea grasses), oyster reefs and shell
banks, soft sediment bottom, hard bottom, ocean high salinity surf zones, artificial
reefs, and estuarine water column (SAFMC, 1998a). There are no nearshore
habitats in the range area. Only 0.3 percent (6.9 km” [3.7 NM?]) of the 2,085-km?
(608-NM?) corridor within Site A is designated as nearshore EFH. Nearshore
EFH includes the water column, submerged aquatic vegetation (SAV), and other
hard and soft benthic substrates. The nearshore EFH of the corridor area is used
by 45 species in 14 MUs (DoN, 2009g).

HAPC — HAPC is defined as special designations of EFH. These designations
encompass a variety of species and habitats, including pelagic Sargassum; SAV;
mangroves; hermatypic coral habitats and reefs; coastal inlets; state-designated
nursery areas; state-designated overwintering areas; live/hard bottom used as
spawning habitat for members of the snapper-grouper complex; oyster/shell
habitat; and nearshore (< 4 m [13 ft] deep) hard bottom habitat. Designation of
HAPC may vary, depending on the particular FMC. Some councils specify
individual or specific habitats while others designate broad geographic areas.
Some councils designate HAPC for all managed species, while others designate
HAPC for particular species or life stages. The most common HAPC is pelagic
Sargassum, which can occur at any given time within the range and corridor
areas. Pelagic Sargassum is spawning habitat for coastal migratory pelagic MU
species. Within Site A, designated HAPC occurs in the surface waters in areas
where Sargassum is present and on the bottom as areas of live/hard bottom
identified as snapper-grouper spawning grounds. The SAFMC proposes
designating deepwater coral areas off the coasts of North Carolina, South
Carolina, Georgia, and Florida, as a coral-HAPC, which is similar to an EFH-
HAPC designation. The HAPCs are used by 25 species in five MUs in the range
area and by 26 species in six MUs in the corridor area (DoN, 2009g).
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3.2.4.2 Site B

In federal waters, the SAFMC is responsible for managing the fisheries off the South Carolina
coast. In addition, some of the species found off South Carolina are covered by the MAFMC,
which co-manages the spiny dogfish with the NEFMC.

For Site B, the SAFMC and NMFS maintain FMPs for nine MUs and seven MUs, respectively,
as described for Site A (SAFMC, 1998a, b; NMFS, 2006b). In the Charleston OPAREA, the
MAFMC maintains FMPs for three MUs (summer flounder, scup, and black sea bass; bluefish;
and spiny dogfish) (MAFMC, 1998a). As previously discussed, eight MPAs have recently been
designated by the SAFMC’s as part of the South Atlantic snapper-grouper FMP. The designated
Charleston Deep Artificial Reef MPA is located in Site B (Figure 3.2-3). Within the MPAs,
fishing or retention of snapper grouper species, and any deployment of shark-bottom longline
fishing gear are prohibited (SAFMC, 2007¢c; NMFS 2008b, 2009a).

There are eight marine EFHs found within the Site B area, including the USWTR range (1,471
km? [428 NM?]) and the corridor that connects the range with the shore facility (corridor) (1,217
km? [354 NM?]) (NOAA, 1999; NMFS, 2002a, b; DoN, 2009g): benthic substrate, live/hard
bottom, artificial/manmade reefs, pelagic Sargassum, the water column, currents, nearshore
habitats, and HAPCs.

. Benthic substrates (not including live/hard bottom) — The benthic substrate
found in Site B is composed primarily of quartzite or calcium carbonate (25 to 75
percent) sand or thin layers of fine-grained sand and silt (Amato, 1994; USGS,
2000). Within Site B, benthic substrates (not including live/hard bottom) comprise
87 percent of the range (1,285 km? [375 NM?]) and 78 percent of the corridor
(947 km? [276 NM?]). Within the range and corridor, 23 species in nine MUs and
18 species in five MUs, respectively use these types of benthic substrates (DoN,
2009g).

. Live/hard bottom — Nearshore and offshore live/hard bottom communities in the
region of Site B (Figure 3.2-4) are typically developed by benthic organisms
including sponges, bivalves, hydroids, amphipod tubes, red algae, bryozoans,
anthozoans, and macroalgae. Areas of live/hard bottom comprise habitat for
various warm-temperate and tropical species of the snapper-grouper complex and
associated fishes. Many adult members of the snapper-grouper MU use these
offshore live/hard bottom habitats (NEFMC, 1998; SAFMC, 1998a).

Live/hard bottom communities in Site B are found on a Holocene rock-ridge
system that extends along the shelf break (Kirby-Smith, 1989; ASMFC, 2001).
The rock-ridge system is composed of consolidated sediments, limestone algae,
and sandstone (Kirby-Smith, 1989; ASMFC, 2001). Part of the seafloor of the
Site B range is a relict rock ridge that extends along the shelf break from Cape
Hatteras, North Carolina, south to Florida; this rock ridge is encrusted with fauna
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and flora. Although Site B may contain isolated coral patches or mounds
(DeVictor and Morton, 2007), there are no true coral reefs similar in size,
structure, or composition to those found in the Caribbean.

Within Site B, areas of known live/hard bottom comprise about 13 percent (186
km? [54 NM?]) of the range and 22 percent (270 km® [79 NM?]) of the corridor
(SAFMC 2001, 2007). Nineteen species in six MUs use the live/hard bottom
habitat of the range, while 15 species in four MUs utilize the corridor’s live/hard
bottom habitat (DoN, 2009g).

Within the range, outer shelf live/hard bottom supports hard and soft corals,
sponges, bryozoans, and numerous snapper-grouper MU species (BLM, 1978;
NOAA, 2005). The Savannah lithoherms, a type of deepwater reef, consist of
dense mounds of the reef-building corals Lophelia pertusa and Enallopsammia
profunda (Reed et al., 2006). They are located in the southeastern portion of Site
B; 167 km (90 NM) off the coast of Savannah, Georgia, along the western edge of
the Blake Plateau in water depths of 490 to 550 m (1,608 to 1,805 ft) (Reed and
Ross, 2005; Reed et al., 2006). The L. pertusa mounds reach 30 to 60 m (98 to
197 ft) in height and occur along the Florida-Hatteras slope on the Charleston
Bump (450 to 850 m [1,476 to 2,789 ft]) (Reed et al., 2006). The north faces of
the lithoherms have exposed black phosphoritic pavements that support coral
mounds. The mounds have a NNE-SSW orientation, are 10 m (33 ft) in height,
average 1 km (3,281 ft) in length, and have 25° to 37° slopes (Reed et al., 2006).
In addition to L. pertusa there are other coral and sponge species (10 percent of
the total live coverage) found on the north faces of the high relief mounds such as
black coral (Antipathes sp.), octocorals (gorgonians), and numerous species of
sponges (fan sponges [Phakellia sp.], and glass sponges [Hexactinellida]) (Reed
et al., 2006). The south slopes of the lithoherms have less of a slope (10°) and 90
percent of their substrate consists dead of L. pertusa and coarse sand (Reed et al.,
2006).

The SAFMC has developed strategies and plans to protect deep sea coral and
sponge habitat. For example, the proposed Charleston Deep Artificial Reef MPA
located in Site B would prohibit bottom fishing gear and anchoring in this area
(SAFMC, 2007c). Site B corals are also protected under the SAFMC FMP for
coral. The FMP prohibits the harvest of stony corals, sea fans, coral reefs, and live
rock except as authorized for scientific and educational purposes (SAFMC, 2006).

Within the corridor area, there are isolated coral patches or mound reefs that grow
on the top of exposed live/hard bottom consisting of temperate hard corals
(Oculina arbuscula), soft corals, invertebrates, amphipods, and many commercial
and recreational fish species (DeVictor and Morton, 2007).
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Artificial/manmade reefs — Artificial/manmade reefs identified as EFH are
found throughout the Charleston OPAREA. While there are no artificial reefs in
the range, there are three artificial reef complexes in the corridor (SCDNR, 2006).
Four species from four MUs use the artificial/manmade reef EFH in the corridor
area (SAFMC, 1998a; DoN, 2009g).

Pelagic Sargassum — The presence of pelagic Sargassum within Site B is
transient and is dependent on prevailing surface currents (occasional mats of
Sargassum may float through the area). Within Site B, pelagic Sargassum habitat
has the potential to occur at any given time. The pelagic Sargassum EFH supports
20 fish and invertebrate species in two MUs in the range and 19 species in three
MUs in the corridor (DoN, 2009g).

Water column — Within Site B, the EFH-designated water column habitat
overlies 100 percent of the range (1,471 km” [428 NM?]) and 100 percent of the
corridor (1,217 km? [354 NM?]). The water column EFH supports 38 species in
15 MUs in the range and 38 species in 11 MUs in the corridor (DoN, 2009g).

Currents — In the Site B range, the entire range (716 km? [208 NM?]) and 74
percent (898 km? [262 NM?]) of the corridor is designated as currents EFH due to
the presence of the Gulf Stream. A total 31 species in ten MUs use currents as
EFH (DoN, 2009g).

Nearshore — There are no nearshore habitats in the Site B range. In the Site B
corridor, nearshore EFH consists of estuaries, coastal embayments, wetlands,
water column, oyster reefs, SAV, and other hard and soft benthic substrates
(SAFMC, 1998a) and comprises 8.4 km” (2.4 NM?) or about 0.69 percent of the
total corridor area. Nearshore EFH supports 42 species in 13 MUs (DoN, 2009g).

HAPC — Within Site B, the HAPC consist of pelagic Sargassum (which has the
potential to occur anywhere within the range and corridor but has a patchy
distribution), coral and live/hard bottom (important to species of the snapper-
grouper complex for spawning), oyster habitat, and nearshore habitats (SAV,
coastal inlets, mangroves, etc.). The SAFMC proposes designating deepwater
coral areas off the coasts of North Carolina, South Carolina, Georgia, and Florida,
as a coral-HAPC, which is similar to an EFH-HAPC designation. Seventy-nine
point source location (e.g., reefs) HAPC occur in the range and 23 occur in the
corridor at Site B. The HAPC support 25 species in seven MUs in the range and
26 species in six MUs in the corridor (DoN, 2009g).
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3.2.4.3Site C

In federal waters, the SAFMC and the MAFMC are responsible for managing fisheries off the
North Carolina coast. In addition, some of the species found off North Carolina are covered by
the NEFMC, which co-manages the monkfish and the spiny dogfish with the MAFMC.

For Site C, the SAFMC and NMFS maintain FMPs for nine MUs and seven MUs, respectively,
as cited for Site A (see Subchapter 3.2.4.1) (SAFMC, 1998a, b; NMFS, 2006b). In the Cherry
Point OPAREA, the MAFMC maintains FMPs for six MUs (summer flounder, scup, and black
sea bass; bluefish; tilefish; Atlantic surfclam and ocean quahog; Atlantic mackerel, squid, and
butterfish; and spiny dogfish), and the NEFMC maintains FMPs for four MUs (deep-sea red
crab; northeast multispecies; northeast skate complex; and monkfish) (MAFMC, 1998a;
NEFMC, 1998).

Eight types of marine EFHs are found within the Site C area, including the USWTR range (1,639
km? [478 NM?]) and the corridor that connects the range with the shore facility (corridor) (1,835
km? [535 NM?]) (NOAA, 1999; NMFS, 2002a, b): benthic substrate, live/hard bottom,
artificial/manmade reefs, pelagic Sargassum, the water column, currents, nearshore habitats, and
HAPCs.

. Benthic substrates (not including live/hard bottom) — The benthic substrate
(not including live/hard bottom) found in Site C is composed primarily of
quartzite or calcium carbonate (25 to 75 percent) sand or thin layers of fine-
grained sand and silt (Hollister, 1973; Amato, 1994; USGS, 2000; Street et al.,
2005). Within Site C, EFH-designated benthic substrates comprise 94 percent of
the range (1,534 km? [447 NM?]) and 89 percent of the corridor (1,637 km? [477
NM?]). The benthic substrates EFH supports 22 species in 10 MUs in the range
area (DoN, 2009g) and 20 species in 9 MUs in the corridor area (DoN, 2009g).

. Live/hard bottom — Nearshore and offshore live/hard bottom communities in the
Site C area are typically developed by benthic organisms, including sponges,
bivalves, hydroids, amphipod tubes, red algae, bryozoans, anthozoans, and
macroalgae. These communities in the training range of Site C are found on a
Holocene rock-ridge system that extends along the shelf break (Kirby-Smith,
1989; ASMFC, 2001). The rock-ridge system is composed of consolidated
sediments, limestone algae, and sandstone (Kirby-Smith, 1989; ASMFC, 2001).
Part of the seafloor of the Site C range is a relict rock ridge that extends along the
shelf break from Cape Hatteras, North Carolina, south to Florida; it is encrusted
with fauna and flora.

Within Site C, live/hard bottom EFH comprises six percent of the range (105 km®
[31 NM?]) and 11 percent of the corridor area (204 km? [59 NM?]) (Figure 3.2-5).
Live/hard bottom in Site C supports 11 species in three MUs in the range area and
nine species in three MUs in the corridor area (DoN, 2009g).
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Within the range area, outer shelf reefs support hard and soft corals, sponges,
bryozoans, and numerous snapper-grouper MU species (BLM, 1978; NOAA,
2005). Two deepwater coral reefs known as the Lophelia banks are located on top
of the ridge system extending along the shelf break at water depths between 200
and 1,000 m (656 and 3,280 ft) (Stetson et al., 1962; S. Ross, 2004; NOAA, 2005,
2006a). The northernmost area contains the most extensive coral mounds off
North Carolina (SAFMC, 2007a). The main mound system rises vertically nearly
80 m (262 ft) over a distance of about one kilometer (0.5 NM). Sides and tops of
these mounds are covered extensively with two types of deep water corals,
Lophelia pertusa and Madrepora oculata. The second area contains mounds that
rise at least 53 m (174 ft) over a distance of about 0.4 km (0.2 NM). The SAFMC
has developed strategies and plans to protect deep sea coral and sponge habitat.
For example, there is a proposed HAPC site for the Cape Lookout Lophelia banks
located in Site C, which would prohibit bottom fishing gear and anchoring
(SAFMC, 2007b). Site corals are also protected under the SAFMC FMP for coral
that prohibits the harvest of stony corals, sea fans, coral reefs, and live rock
except as authorized for scientific and educational purposes (SAFMC, 2006).

Within the corridor area, there are reefs that grow on the top of exposed live/hard
bottom that consist of temperate hard corals (Oculina arbuscula), soft corals,
invertebrates, amphipods, and many commercial and recreational fish species
(Huntsman and Macintyre, 1971; NCDMF, 2005a).

Artificial/manmade reefs — Artificial reefs identified as EFH are found
throughout the Cherry Point OPAREA. There are ten artificial reefs located in the
range area and 30 reef complexes that encompass more than 100 reef sites in the
corridor area. Artificial reefs serve as an EFH to four species in two MUs in the
range area and four species in one MU in the corridor area (DoN, 2009g).

Pelagic Sargassum habitat — Occasional pelagic mats of Sargassum may float
through Site C, yet their presence within the area is transient and dependent on
prevailing surface currents. Casazza and Ross (2008) reported at least 80 species
of fish under Sargassum weedlines off Cape Hatteras, North Carolina. Within Site
C, pelagic Sargassum habitat has the potential to occur throughout the range area
and corridor areas at any given time. The pelagic Sargassum EFH supports 17
species in three MUs in the range area and 18 species in two MUs in the corridor
areas (DoN, 2009g).

Water column — Within Site C, the EFH-designated water column habitat
comprises 100 percent of the range area (1,639 km” [478 NM?]) and 100 percent
of the corridor area (1,835 km? [535 NM?]). The water column EFH supports 40
species in 15 MUs in the range area and 38 species in 13 MUs in the corridor area
(DoN, 2009g).
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o Currents — The entire 1,639 km” (478 NM?) of the range is designated as current
EFH. In addition, 92 percent (1,691 km? [262 NM?]) of the corridor closest to the
range is also considered current EFH. A total 29 species in 10 MUs in the range
and corridor use currents as EFH (DoN, 2009g).

o Nearshore — There are no nearshore habitats in the Site C range. In the Site C
corridor nearshore EFH consists of estuaries, coastal embayments, wetlands,
water column, oyster reefs, and hard bottom (Street et al., 2005) and comprises
6.9 km? (3.7 NM?) or about 0.4 percent of the overall corridor. Nearshore EFH of
the corridor supports 39 species in 14 MUs (DoN, 2009g).

J HAPC — Within Site C, HAPC consists primarily of pelagic Sargassum, which
has the potential to occur anywhere within the range and corridor but has a patchy
distribution, live/hard bottom identified as spawning grounds for species in the
snapper-grouper complex, oyster habitat, and nearshore habitats (SAV, coastal
inlets, mangroves, etc). The SAFMC proposes designating deepwater coral areas
off the coasts of North Carolina, South Carolina, Georgia, and Florida, as a coral-
HAPC, which is similar to an EFH-HAPC designation. Twelve point source
location (e.g., spawning grounds) HAPC occur in the range and 15 occur in the
corridor at Site C. The HAPC supports 25 species in four MUs in the range area
and 30 species in seven MUs in the corridor area (DoN, 2009g).

3.2.4.4SiteD

The MAFMC is responsible for the management of fisheries in federal waters off the mid-
Atlantic Coast, including Virginia. FMPs maintained by the MAFMC and NMFS for MUs
relevant to Site D pertain to the same six and seven MUs, respectively, cited for Site C in
Subchapter 3.2.4.3 (MAFMC, 1998a; NMFS, 2006a). The NEFMC maintains FMPs for six MUs
in the VACAPES OPAREA: Atlantic herring, Atlantic sea scallop, deep-sea red crab, northeast
multispecies, northeast skate complex, and monkfish (NEFMC, 1998).

The MAFMC and NMFS have identified eight marine/offshore EFHs for the Site D range (1,591
km? [464 NM?]) and corridor (1,480 km® [431 NM?]) (NOAA, 1999; NMFS, 2002a, b): benthic
substrate, live/hard bottom, artificial/manmade reefs, pelagic Sargassum, the water column,
nearshore habitat, and HAPCs. The range and corridor areas of Site D are west of the Gulf
Stream; therefore current EFH is outside of the study area and no current EFH is located within
Site D.

. Benthic substrates (not including live/hard bottom) — Most benthic substrates
in the range originated from rivers, glaciers, terrigenous and submarine outcrops
of older rocks, and biogenic productivity (Tucholke, 1987). Due to the high-
energy current and tidal systems that pass over the shelf in the range, sediments
are swept off the shelf into deeper water (Riggs et al., 1998). The sediments on
the shelf within the range consist mostly of quartz and feldspar and increase in
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grain size closer to the shelf break (Hollister, 1973; Tucholke, 1987; USGS,
2000). In addition, there is very little calcium carbonate (five percent) mixed in
with the sand on the shelf, which distinguishes Site D from the other sites located
farther south.

In the range and on the slope, there is an accumulation of silty clay (Tucholke,
1987). Soft benthic substrates within the corridor are composed of the same soft
substrates that occur in the range but have greater amounts of finer grained silts
and clays (e.g., shoals) deposited from tidal currents (Hollister, 1973; Tucholke,
1987; USGS, 2000). Overall, the benthic soft sediments of the corridor are finer
closer to shore, primarily due to erosion and suspension induced by the Gulf
Stream, as well as storms that distribute and resuspend bottom sediments
(Tucholke, 1987). Within Site D, benthic substrates (not including live/hard
bottom) comprise 100 percent of the seafloor in the range (1,591 km? or 464
NM?) and 100 percent of the seafloor in the corridor (1,480 km? or 431 NM?). The
benthic substrates support 26 species in 12 MUs in the range area and 19 species
in nine MUs in the corridor area (DoN, 2009g).

Live/Hard bottom — Live/hard bottom EFH in the range and corridor areas exists
only in the form of shipwrecks, which are considered by the MAFMC to be EFH.
Details on the extent or locations of natural live/hard bottom are unavailable
(Amato, 1994; USGS, 2000; NAVOCEANO, 2006b; MAFMC, 1998b; Hoff,
2006). The EFH-designated hard bottom is used by 12 species in 8 MUs in the
range and 7 species in 6 MUs in the corridor (DoN, 2009g).

Artificial/Manmade Reefs — Within Site D, there are no dedicated artificial or
manmade reefs in the range, but there are five are found in the corridor. The
Virginia Marine Resources Commission (VMRC) maintains the artificial reef
program in Virginia waterways. The five artificial reefs in the corridor are
composed of various materials such as railway cars and military vehicles.
Artificial reefs in this region on the continental shelf attract numerous
commercially important fish species because of the relatively featureless
topography in this area (Steimle and Zetlin, 2000). The artificial reefs designated
as EFH support one species in one MU (DoN, 2009g).

Pelagic Sargassum — Sargassum may occur throughout the entire range but is not
always present since its distribution is dependent on currents. Within Site D,
pelagic Sargassum has the potential to occur in the range and the corridor (1,480
km? [431 NM?]) at any given time. The EFH-designated pelagic Sargassum may
support three species in one MU in both the range and corridor area (DoN,
2009g).

Water Column — Within Site D, the EFH-designated water column comprises
100 percent of the range (1,591 km® or 464 NM?) and 100 percent of the corridor
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(1,480 km” or 431 NM?). The water column can support 38 species in 16 MUs in
the range area and 28 species in 15 MUs in the corridor area (DoN, 2009g).

J Nearshore Habitat EFH — There is no nearshore habitat designated as EFH in
the range area. The nearshore habitat in the corridor consists of coastal bays and
wetlands that support abundant juvenile fish and shellfish (Wazniak et al., 2004;
MDDNR, 2006). Chincoteague Bay is located along the eastern shore of Virginia
and Maryland within the Assateague barrier island chain and supports numerous
seagrass beds, salt marshes, and wetlands, which shelter various life stages of fish
and shellfish species (Wazniak et al., 2004). Three percent of the corridor area (51
km? [27 NM?]) is designated as nearshore EFH and supports 26 species of fish
and invertebrates in 14 MUs (DoN, 2009g).

o HAPC — Surface waters of the range and the corridor are designated as HAPC
and can occur anywhere in the range because of the potential for the presence of
pelagic Sargassum. Three species of fish and invertebrates in one MU utilize the
range as HAPC (DoN, 2009g). In addition, five species of fish and invertebrates
in three MUs utilize the corridor as HAPC (DoN, 2009g).

3.2.5 Sea Turtles

Five species of sea turtles occur in the Atlantic coastal waters off the eastern U.S., including the
continental shelf and shelf-break regions. All five are listed as threatened or endangered (as
shown in Table 3.2-2). Extralimital occurrences of the olive ridley turtle (Lepidochelys olivacea)
are possible but not likely, as they occur south of Florida in the Southern Atlantic Ocean (Foley
et al., 2003; Stokes and Epperly, 2006), and, thus, this species is not discussed further here.

NMEFS and USFWS share jurisdictional responsibility for sea turtles under the ESA. USFWS has
responsibility in the terrestrial environment while NMFS has responsibility in the marine
environment. USFWS jurisdiction on terrestrial environments applies during the nesting stage of
the sea turtles’ life cycle and on any beach habitat where regulatory and conservation measures
apply, while NMFS jurisdiction applies when the sea turtles are in the water.

Along the U.S. Atlantic coast, four sea turtle species (leatherback, loggerhead, Kemp’s ridley
and green) migrate seasonally from offshore and warmer southern waters far into northern
latitudes each summer (Morreale, 2005). Nesting is also documented for beaches bordering the
region.

Affected Environment 3.2-29 Ecology



Final OEIS/EIS Undersea Warfare Training Range
Table 3.2-2
Sea Turtles Found in the JAX, CHASN, CHPT, and VACAPES OPAREAs

Species Scientific Name Status

Hawksbill Eretmochelys imbricata Endangered

Leatherback Dermochelys coriacea Endangered

Green Chelonia mydas Endangered !

Loggerhead Caretta caretta Threatened

Kemp’s ridley Lepidochelys kempi Endangered

Note: 'Green sea turtles are listed as threatened; however, the Florida and Mexican Pacific
coast nesting populations are listed as endangered. There is the potential for green
sea turtles from the endangered Florida population to be found in the JAX, CHASN,
CHPT, and VACAPES OPAREAs.

Off the U.S. Atlantic Coast, sea turtle distribution in temperate waters generally shifts on a
seasonal basis in response to changes in water temperature and prey availability (Lutcavage and
Musick, 1985; Musick and Limpus, 1997; Coles and Musick, 2000). During winter months, sea
turtle distribution shifts either south or offshore, where water temperatures are warmer and prey
is more abundant (e.g., Epperly et al., 1995a, b, ¢). Throughout the rest of the year, sea turtles are
common residents of inshore and nearshore waters along the U.S. Atlantic Coast as far north as
Massachusetts.

3.2.5.1 Site A

Large numbers of juvenile sea turtles use the many lagoons, estuaries, bays, and offshore reefs of
the southeast U.S. coast as both foraging and resting habitats. In addition, the waters of the
Jacksonville OPAREA provide suitable habitat for mature females that travel long distances to
nest on the region’s ocean-facing beaches. As a region, the southeast U.S. has the most diverse
and abundant sea turtle populations in the entire U.S.

Loggerhead Turtle — Site A

o General Description—The loggerhead turtle is a large hard-shelled sea turtle that
is named for its disproportionately large head. The average straight carapace
length (SCL) of an adult female loggerhead is between 90 and 95 cm (3.0 and 3.1
ft) and the average weight is 100 to 150 kg (220 to 330 1bs) (C. Dodd, 1988).
Adults are mainly reddish-brown in color on top and yellowish underneath.

The diet of loggerhead turtles changes with age and size (e.g., Godley et al.,
1998). The gut contents of post-hatchlings found in masses of Sargassum
contained parts of Sargassum, zooplankton, jellyfish, larval shrimp and crabs, and
gastropods (Carr and Meylan, 1980; Richardson and McGillivary, 1991;
Witherington, 1994). Juvenile and subadult loggerhead turtles are omnivorous,
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foraging on pelagic crabs, mollusks, jellyfish, and vegetation captured at or near
the surface (C. Dodd, 1988; Frick et al., 1999). Adult loggerheads are
carnivorous, often foraging on fish in nearshore waters, as well as benthic
invertebrates (mollusks, crustaceans, and coelenterates) (C. Dodd, 1988).

On average, loggerheads spend over 90 percent of their time underwater (Byles,
1988; Renaud and Carpenter, 1994; Narazaki et al., 2006). Loggerheads tend to
remain at depths shallower than 100 m (328 ft) (e.g., Houghton et al., 2002;
Polovina et al., 2003; Hawkes et al., 2006; Narazaki et al., 2006; McClellan et al.,
2007). Routine dive depths are typically shallower than 30 m (98 ft) (Houghton et
al., 2002), although dives of up to 233 m (764 ft) have been recorded for a post-
nesting female loggerhead off Japan (Sakamoto et al., 1990). During routine
activities, dives typically can last from 4 to 120 minutes (min) (Byles, 1988;
Sakamoto et al., 1990; Renaud and Carpenter, 1994; Bentivegna et al., 2003; C.
Dodd and Byles, 2003).

Status—Loggerhead turtles are listed as threatened under the ESA. The
loggerhead is the most abundant sea turtle occurring in U.S. waters. In the
continental U.S. there are four demographically independent loggerhead nesting
groups or subpopulations: (1) Northern: North Carolina, South Carolina, Georgia,
and northeast Florida; (2) South Florida: occurring from 29°N on the east coast to
Sarasota on the west coast; (3) Florida Panhandle: Eglin Air Force Base and the
beaches near Panama City, and (4) Dry Tortugas (Witherington et al., 2006).
Bowen et al. (1995) noted that under a conventional interpretation of the nuclear
deoxyribonucleic acid (DNA) data, all breeding populations in the entire
southeastern U.S. would be regarded as a single management unit, yet the
mitochondrial DNA data indicate multiple isolated populations, and further
suggest this complex population structure mandates a different management
strategy at each life stage. The South Florida nesting subpopulation is the largest
loggerhead rookery in the Atlantic Ocean (and the second largest in the world),
followed by the Northern, the Florida Panhandle, and the Dry Tortugas
subpopulations (Ehrhart et al., 2003; Witherington et al., 2006). The south Florida
nesting subpopulation produced between 43,500 and 83,400 nests annually over
the past decade (USFWS and NMFS, 2003). Nesting trends indicate that the
number of nesting females associated with the south Florida subpopulation is
increasing (Epperly et al., 2001). The south Florida subpopulation also contributes
significantly to loggerheads off the Carolinas (66 percent) and in North Carolina’s
Albemarle-Pamlico Estuarine Complex (Epperly et al., 2001).

Habitat—The loggerhead turtle occurs worldwide in habitats ranging from
coastal estuaries to waters far beyond the continental shelf (C. Dodd, 1988). The
species may be found hundreds of miles out to sea, as well as in inshore areas
such as bays, lagoons, salt marshes, creeks, ship channels, and the mouths of large
rivers. Results from tagging data of juvenile loggerheads in both the eastern and
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western North Atlantic suggest that the location of currents and associated frontal
eddies is important to the foraging ecology of the pelagic stage of this species
(McClellan et al., 2007). The neritic juvenile stage and adult foraging stage both
occur in the neritic zone (shallow water, or nearshore marine zone extending from
the low-tide level to a depth of 200 m [656 ft]).

Coral reefs, rocky places, and shipwrecks are often used as feeding areas. The
turtles in these areas feed primarily on the bottom (epibenthic/demersal), though
prey is also captured throughout the water column (Bjorndal, 2003; Bolten, 2003).
The neritic zone not only provides crucial foraging habitat but can also provide
inter-nesting and overwintering habitat. Satellite telemetry data from tagged
nesting females has revealed that post-nesting migratory routes can be highly
variable from one individual to another; ranging from coastal to deep oceanic
waters (Schroeder et al., 2003).

General Distribution—Loggerhead turtles are widely distributed in subtropical
and temperate waters (C. Dodd, 1988). Loggerhead turtles can be found along the
U.S. Atlantic coast from Cape Cod to the Florida Keys during any season.
Loggerheads seem generally restricted to waters of the North Atlantic Ocean
south of 38°N, with mean SSTs around 22°C (72°F). In the MAB, loggerheads
concentrate in continental shelf waters but are also commonly sighted in deeper,
offshore waters (Shoop and Kenney, 1992). A pattern of a higher proportion of
small and apparently young individuals has been noted along a northward
gradient in loggerheads, green turtles, and particularly in Kemp’s ridleys
(Morreale and Standora, 2005). In North Carolina and Virginia, the proportion of
breeding adult loggerheads in bays and estuaries is smaller than in Georgia and
Florida, with most individuals classified as medium-sized juveniles.

Low water temperatures affect loggerhead turtle activity and cold-stunned (severe
hypothermia) loggerheads have been found in various locales, including off the
northeastern U.S. (Morreale et al., 1992). Immature loggerheads inhabiting cool-
temperate areas in the western North Atlantic usually migrate seasonally to avoid
cold-stunning (Musick and Limpus, 1997). Some loggerheads are believed to
escape cold conditions by burying themselves in the bottom sediment and
hibernating (Carr et al., 1980; Ogren and McVea, 1995; Hochscheid et al., 2005).
In early spring, juvenile loggerheads over-wintering in southeastern U.S. waters
begin to migrate north to developmental feeding habitats (Morreale and Standora,
2005).

The generally accepted life-history model for the species has been summarized by
Musick and Limpus (1997), Bolten (2003), and Hawkes et al. (2006). Hatchlings
travel to oceanic habitats, often occurring in Sargassum drift lines (Carr, 1986,
1987b; Witherington and Hirama, 2006). When juveniles reach sizes between 40
and 60 cm (1.3 to 2.0 ft) in carapace length (about 14 years old) some individuals
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begin to recruit to the neritic zone (benthic habitat in shallow coastal waters) close
to their natal area, while others remain in the oceanic habitat or move back and
forth between the two (e.g., Musick and Limpus, 1997; Laurent et al., 1998).
Turtles either may utilize the same neritic developmental habitat all through
maturation, or they may move among different areas and finally settle in an adult
foraging habitat. At sexual maturity (about 30 yrs old), adults switch from
subadult to adult neritic foraging habitats (Musick and Limpus, 1997; Godley et
al., 2003).

In direct contrast with the accepted life-history model for this species, Hawkes et
al. (2006) recently reported that tagging work at the Cape Verde Islands (Africa)
revealed two distinct adult foraging strategies that appear to be linked to body
size. The larger turtles foraged in coastal waters, whereas smaller individuals
foraged oceanically. Likewise, off Japan, epipelagic foraging has been recorded
for adult female loggerheads (Hatase et al., 2002). Hawkes et al. (2006) also
found that movements of adult loggerheads off Cape Verde were in part driven by
local surface currents, with active movement by individuals to remain in areas of
high productivity.

Occurrence in the Proposed Site A USWTR—Loggerheads are expected to occur year-round
within the Site A USWTR. They are the most common sea turtle species present in the
Jacksonville OPAREA and occur year-round, using the waters for overwintering, foraging,
migrating, and traveling to nesting beaches. Loggerheads are distributed over the continental
shelf and slope, with the majority found between the shoreline and the shelf break. Significant
populations are known to occur in the following areas: Cape Fear River, North Carolina;
Charleston Harbor, South Carolina; Port of Savannah, Georgia; and the Cape Canaveral Ship
Channel, Florida. Juveniles and subadults constitute more than 80 percent of loggerheads
encountered in these areas from August through March (Henwood, 1987). Nesting begins in
early May and lasts through early September. After an approximate two-month incubation
period, eggs hatch between late June and mid-November (FFWCC, 2002). Nesting occurs along
almost the entire coastline adjacent to the Jacksonville OPAREA; several of the locations are
high-density nesting beaches (DoN, 2008n).

Surveys conducted in 2006 identified 103 loggerhead nests along Duval County beaches
(FFWCC-FWRI, 2006a). Loggerheads have nested and continue to nest at NAVSTA Mayport
beaches. Surveys began in 1998 with two nests recorded and have since indicated that the
numbers have grown to 21 nests and 1,177 hatchlings in 2006, which is the largest number on
record at the station (DoN, 2007g).

Leatherback Turtle — Site A
. General Description—The leatherback turtle is the largest living sea turtle.

Mature males and females can be as long as 2 m (6.6 ft) curved carapace length
(CCL) (NMFS and USFWS, 1992). Specimens less than 145 cm (4.8 ft) CCL are
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considered to be juveniles (NMFS-SEFSC, 2001; S. Eckert, 2002). Adult
leatherbacks typically weigh between 200 and 700 kg (440 and 1,540 1bs) (NMFS
and USFWS, 1992), although larger individuals have been documented (K. Eckert
and Luginbuhl, 1988).

This species is placed in a separate family from all other sea turtles, in part
because of their unique carapace structure. The leatherback’s carapace lacks the
outer layer of horny scutes possessed by all other sea turtles. It is instead
composed of a flexible layer of dermal bones underlying tough, oily connective
tissue and smooth skin. The body is barrel-shaped and tapered to the rear, with
seven longitudinal dorsal ridges, and is almost completely black with variable
spotting. All adults possess a unique pink spot on the dorsal surface of their heads,
a marking used by scientists to identify specific individuals (D. McDonald and
Dutton, 1996).

Leatherbacks feed throughout the epipelagic and into the mesopelagic zones of
the water column (Davenport, 1988; S. Eckert et al., 1989; Grant and Ferrell,
1993; Salmon et al., 2004; James et al., 2005a). Prey is predominantly gelatinous
zooplankton such as cnidarians (jellyfish and siphonophores) and tunicates (salps
and pyrosomas) (NMFS and USFWS, 1992; Grant and Ferrell, 1993; Bjorndal,
1997; James and Herman, 2001; Salmon et al., 2004).

The leatherback is the deepest-diving sea turtle, with a recorded maximum dive
depth of 1,230 m (4,035 ft) (Hays et al., 2004a), though most dives are much
shallower than this (usually less than 200 m [656 ft]) (Hays et al., 2004a; Sale et
al., 2006). Leatherbacks spend the majority of their time in the upper 65 m (213
ft) of the water column regardless of their behavior (Jonsen et al., 2007). The
aerobic dive limit for the leatherback turtle is estimated to be between 33 and 67
min (e.g., Southwood et al., 1999; Hays et al., 2004b; Wallace et al., 2005).
Tagging data has revealed that changes in individual turtle diving activity appear
to be related to water temperature, suggesting an influence of seasonal prey
availability on their diving behavior (e.g., Hays et al., 2004b). Leatherbacks dive
deeper and longer in the lower latitudes versus the higher latitudes (south versus
the north) (James et al., 2005a). In northern waters, they are also known to dive to
waters with temperatures just above freezing (James et al., 2006; Jonsen et al.,
2007). James et al. (2006) noted a considerable variability in surface time between
the northern and southern latitudes. Dives in the north are punctuated by longer
surface intervals (equating to much more time spent at the surface per 24-hour
period), with individuals spending up to 50 percent of their time at or near the
surface in northern foraging areas, perhaps in part to thermoregulate (i.e., bask).

Status—Leatherback turtles are listed as endangered under the ESA. Critical
habitat for leatherbacks is designated in the Caribbean at Sandy Point, St. Croix,
U.S. Virgin Islands (USVI) (NMFS, 1979). All inshore and offshore waters
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adjacent to the U.S. Atlantic Coast between Cape Canaveral, Florida and the
North Carolina-Virginia border (within the U.S. EEZ) have been designated as a
“leatherback conservation zone” year-round (NOAA Fisheries, 1995).

Habitat—Throughout their lives, leatherbacks are essentially oceanic, yet they
enter into coastal waters for foraging and reproduction. There is limited
information available regarding the habitats utilized by post-hatchling and early
juvenile leatherbacks since these age classes are entirely oceanic (NMFS and
USFWS, 1992). These life stages are restricted to waters warmer than 26°C
(79°F) and therefore the juveniles spend much time in tropical waters (S. Eckert,
2002).

Late juvenile and adult leatherback turtles range from the mid-ocean to the
continental shelf and nearshore waters (Schroeder and Thompson, 1987; Shoop
and Kenney, 1992; Grant and Ferrell, 1993; Epperly et al., 1995b). Juvenile and
adult foraging habitats include both coastal areas in temperate waters and offshore
areas in tropical waters (Frazier, 2001). Adults may also feed in cold waters at
high latitudes (James et al., 2006). The movements of adult leatherbacks appear to
be linked to the seasonal availability of their prey and reproductive cycle
requirements, and may be strongly influenced by oceanic currents (Collard, 1990;
Davenport and Balazs, 1991; Luschi et al., 20006).

General Distribution—The leatherback turtle is distributed circumglobally in
tropical, subtropical, and warm-temperate waters throughout the year and into
cooler temperate waters during warmer months (NMFS and USFWS, 1992; James
et al., 2005b) as far north as Nova Scotia, Newfoundland, Iceland, the British
Isles, and Norway (Bleakney, 1965; Brongersma, 1972; Threlfall, 1978; Goff and
Lien, 1988). The leatherback is the most oceanic and wide-ranging of sea turtles,
undertaking extensive migrations along distinct depth contours for hundreds to
thousands of kilometers (Morreale et al., 1996; Hughes et al., 1998). Adult
leatherback turtles forage in temperate and subpolar regions in all oceans and
migrate to tropical nesting beaches between 30°N and 20°S.

According to aerial survey data, there is a northward movement of individuals
along the southeast coast of the U.S. in the late winter/early spring. In February
and March, most leatherbacks along the U.S. Atlantic coast are found in the
waters off northeast Florida. By April and May, leatherbacks begin to occur in
larger numbers off the coasts of Georgia and the Carolinas (NMFS, 1995, 2000).
In late spring/early summer, leatherbacks appear off the mid-Atlantic and New
England coasts, while by late summer/early fall, many will have traveled as far
north as the waters off eastern Canada, remaining in the northeast from
approximately May through October (CETAP, 1982; Shoop and Kenney, 1992;
Wyneken et al., 2005). The location of these foraging areas changes seasonally.
From March through November, foraging areas occur on the North American
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continental shelf and shift to off-shelf waters from December through February
(S. Eckert et al., 2006).

Leatherback nesting occurs on isolated mainland beaches in tropical (mainly
Atlantic and Pacific, few in Indian Ocean) and temperate oceans (southwest
Indian Ocean) (NMFS and USFWS, 1992) and to a lesser degree on some islands
(e.g., the Greater and Lesser Antilles). In the U.S., the densest nesting is in
Florida along the Atlantic coast from Jensen Beach south to Palm Beach (Stewart
and Johnson, 2006). Sporadic nesting occurs in Georgia, South Carolina, and as
far north as North Carolina (Rabon et al., 2003).

Occurrence in the Proposed Site A USWTR—Leatherbacks are expected to occur year-round

within the Site A USWTR. Leatherback foraging areas in the western Atlantic are located on the
continental shelf (30 to 50°N) as well as offshore (42°N, 65°W) (S. Eckert et al., 2006). The
location of these foraging areas changes seasonally. From March through November, foraging
areas occur on the North American continental shelf yet shift to off-shelf waters from December
through February (S. Eckert et al., 2006). Nesting occurs from March through July with an
incubation period of 55 to 75 days (DoN, 2007g). Leatherbacks typically nest along the beaches
from Brevard County south to Broward County and also nest in low numbers along the beaches
of Duval County (FFWCC-FWRI, 2006b).

Green Turtle — Site A

General Description—The green turtle is the largest hard-shelled sea turtle, with
adults commonly reaching 1 m (3.3 ft) in carapace length and 150 kg (330 lbs) in
weight (NMFS and USFWS, 1991). The adult carapace ranges in color from solid
black to gray, yellow, green, and brown in muted to conspicuous patterns; the
plastron is a much lighter yellow to white. The common name refers to the color
of the green turtle’s fat (Hirth, 1997).

Very young green turtles are omnivorous, leaning to carnivory (Bjorndal, 1985;
Bjorndal, 1997). Salmon et al. (2004) reported that posthatchling green turtles
were found to feed near the surface on floating Thalassia and Sargassum or at
shallow depths on ctenophores and unidentified gelatinous eggs but ignored large
jellyfish (Aurelia) off southeastern Florida. Adult green turtles feed primarily on
seagrasses (e.g., turtle grass [Thalassia testudinum], manatee grass [Syringodium
filliforme], shoal grass [Halodule wrightii], and eelgrass [Zostera marina]),
macroalgae, and reef-associated organisms (Burke et al., 1992; Bjorndal, 1997).
They also consume jellyfish, salps, and sponges (Mortimer, 1995; Bjorndal,
1997).

Green turtle diving behavior is likely influenced by the age class of the individual
and depth of prey assemblages (Salmon et al., 2004). Adults dive deeper and
slightly longer than juveniles, whose dives are generally shallow in depth (< 6 m
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[(20 ft]) and shorter in duration (Salmon et al., 2004). Adult green turtles typically
dive shallower than 30 m (98 ft) (Hochscheid et al., 1999; Hays et al., 2000);
however, a maximum dive depth of 110 m (360 ft) was recorded (Berkson, 1967;
Hochscheid et al., 1999; Hays et al., 2000). Green turtles have been known to
forage and also rest at depths of 20 to 50 m (65 to 164 ft) (Balazs, 1980; Brill et
al., 1995).The maximum dive time recorded for a juvenile green turtle is 66 min,
with routine dives ranging from 9 to 23 min (Brill et al., 1995). Individuals may
remain at the surface for longer periods of time during the winter than summer,
likely due to physiological needs such as thermoregulation (Southwood et al.,
2003).

Status—The green turtle is classified as threatened under the ESA, with the
Florida and Mexican Pacific coast nesting populations listed as endangered
(NMFS and USFWS 1991d). Recent population estimates for green turtles in the
western Atlantic area are not available (NMFS, 20061).

Habitat— Post-hatchling and early-juvenile green turtles reside in convergence
zones in the open ocean, where they spend an undetermined amount of time in the
pelagic environment (Carr, 1987a; Witherington and Hirama, 2006). Once green
turtles reach a carapace length of 20 to 25 cm (7.9 to 9.8 in), they migrate to
shallow nearshore areas (<50 m [164 ft] in depth) where they spend the majority
of their lives as late juveniles and adults. The optimal developmental habitats for
late juveniles and foraging adults are warm, shallow waters (3 to 5 m [10 to 16 ft]
in depth), with an abundance of submerged aquatic vegetation, and located
proximal to nearshore reefs or rocky areas, used by green turtles for resting (e.g.,
Holloway-Adkins and Provancha, 2005; Witherington et al., 2006).

General Distribution—The green turtle has a circumglobal distribution,
occurring throughout tropical and, to a lesser extent, subtropical waters (Seminoff
and MTSG Green Turtle Task Force, 2004). Green turtles found in U.S. waters
come from nesting beaches widely scattered throughout the Atlantic
(Witherington et al., 2006). In U.S. Atlantic and Gulf of Mexico waters, greens
are found around the USVI, Puerto Rico, and along the continental U.S. from
Texas to Massachusetts (NMFS and USFWS, 1991). Juvenile green turtles utilize
estuarine waters along the U.S. Atlantic coast as summer developmental habitat,
as far north as Long Island Sound, Chesapeake Bay, and North Carolina sounds
(Epperly et al., 1995a, b; Musick and Limpus, 1997). Nearshore water
temperatures play a major role in determining green turtle distribution along the
Atlantic and Gulf coasts of the U.S. (e.g., Musick and Limpus, 1997;
Witherington et al., 2006). Adults are predominantly tropical and are only
occasionally found north of southern Florida. Most sightings of individuals north
of Florida occur between late spring and early fall and are juveniles (Lazell, 1980;
CETAP, 1982; Burke et al., 1992; Epperly et al., 1995b).
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Optimal feeding habitats for green turtles in the continental U.S. include waters in
Florida and southern Texas such as the Indian River Lagoon, Florida Keys,
Florida Bay, Homosassa Springs, Crystal River, Cedar Keys, and Laguna Madre
Complex (NMFS and USFWS, 1991; Hirth, 1997). The inshore waters of North
Carolina are also an important feeding habitat for juveniles of this species
(Epperly et al., 1995b).

Green turtles nest on both island and continental beaches between 30°N and 30°S
latitudes (Witherington et al., 2006). Although Florida is near the northern extent
of the green turtle’s Atlantic nesting range, it hosts a significant proportion of
green turtle nesting (Witherington et al., 2006). Approximately 99 percent of the
green turtle nesting in Florida occurs on the Atlantic coast, with Brevard through
Broward counties hosting the greatest nesting activity (Meylan et al., 1995;
Witherington et al., 2006). There are scattered nesting records in Georgia and the
Carolinas (Peterson et al., 1985; Schwartz, 1989; NMFS and USFWS, 1991).

Occurrence in the Proposed Site A USWTR—Green turtles are expected to occur year-round
within the Site A USWTR. Year-round resident juvenile green turtles along the Atlantic coast of
Florida are found in the Indian River Lagoon as well as Florida Bay/Florida Keys south of Site A
(NMFS and USFWS, 1991). During the summer months, juvenile green turtles use
developmental habitats outside of the Jacksonville OPAREA and migrate through it to reach
these habitats in the spring and fall. Throughout the year, green turtle occurrences in the
northeastern Florida are concentrated over the continental shelf to the west of the Gulf Stream
Current.

Nesting season takes place from April through September with an incubation period of
approximately two months (FFWCC, 2002; DoN 2007g). Surveys conducted in 2006 identified
four green turtle nests along Duval County beaches (FFWCC-FWRI, 2006a), but there are no
records of them nesting at NAVSTA Mayport beaches.

Kemp’s Ridley Turtle— Site A

. General Description— Kemp's ridleys are considered the smallest marine turtle
in the world (NOAA, 2008a). This species has a straight carapace length of
approximately 60 to 70 cm (2.0 to 2.3 ft) (with shell length and width being
nearly equal) and weigh about 45 kg (100 1bs) (USFWS and NMFS, 1992; Gulko
and Eckert, 2004). The carapace is round to somewhat heart-shaped and grayish
green in color.

Kemp’s ridley turtles feed primarily on portunids and other types of crabs
(Lutcavage and Musick, 1985; Keinath et al., 1987; Seney and Musick, 2005), but
are also known to prey on mollusks, shrimp, fish, jellyfish, and plant material
(Marquez-M., 1994; Frick et al., 1999). Kemp’s ridleys may also feed on shrimp
fishery bycatch (Landry and Costa, 1999).
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Few data are available on the maximum dive duration. Satellite-tagged juvenile
Kemp’s ridley turtles demonstrate different mean surface intervals and dive
depths depending on whether the individual is located in shallow coastal areas
(short surface intervals) or in deeper, offshore areas (longer surface intervals).
Dive times range from a few seconds to a maximum of 167 min, with routine
dives lasting between 17 and 34 min (Mendonga and Pritchard, 1986; Renaud,
1995). In Cedar Keys, Florida, the average submergence duration was found to be
approximately 8.4 min (Schmid et al., 2002). Renaud and Willimas (2005) noted
seasonal differences in dive durations, with longer dives (>30 min) during the
winter and 15-min dives during the remainder of the year. Sasso and Witzell
(2006) reported longer dives at night than during the day. Over a 12-hr period,
Kemp’s ridleys spend up to 96 percent of their time submerged (Byles, 1989;
Gitschlag, 1996; Renaud and Williams, 2005; Sasso and Witzell, 2006).

Status—The Kemp’s ridley turtle is classified as endangered under the ESA; this
is considered the world’s most endangered sea turtle species (USFWS and NMFS,
1992b). The worldwide population declined from tens of thousands of nesting
females in the late 1940s to approximately 300 nesting females in 1985
(TEWG, 2000). From 1985 to 1999, the number of nests at Rancho Nuevo
increased at a mean rate of 11.3 percent per year (TEWG, 2000). Positive trends
in 2005 were recorded in Rancho Nuevo, Tamaulipas (6,947 nests) on the eastern
coast of Mexico, Barra del Tordo (701 nests), and Barra de Tepehuajes
(1,610 nests) (USFWS, 2005). Nesting levels at Padre Island National Seashore in
Texas, the site of a Kemp’s ridley head-starting and imprinting program from
1978 to 1988, have shown a slow but steady rise throughout time (Shaver and
Wibbels, 2007).

Habitat—Kemp’s ridley turtles occur in open ocean and Sargassum habitats of
the North Atlantic Ocean as post-hatchlings and small juveniles (e.g., Manzella et
al., 1991; Witherington and Hirama, 2006). They move as large juveniles and
adults to benthic, nearshore feeding grounds along the U.S. Atlantic and Gulf
coasts (Morreale and Standora, 2005). Habitats frequently utilized include warm-
temperate to subtropical sounds, bays, estuaries, tidal passes, shipping channels,
and beachfront waters where their preferred food, including the blue crab
(Callinectes sapidus), occurs (Lutcavage and Musick, 1985; Landry and Costa
1999; Seney and Musick, 2005). Models indicate that the most suitable habitats
are less than 10 m (33 ft) in bottom depth with sea surface temperatures between
22 and 32°C (72 to 90°F) (Coyne et al., 2000). Seagrass beds and mud bottom, as
well as live bottom, are important developmental habitats (Schmid and
Barichivich, 2006). Postnesting Kemp’s ridleys travel along coastal corridors
generally shallower than 50 m (164 ft) in bottom depth (Morreale et al., 2007).

General Distribution—Feeding grounds and developmental areas are found on
the Atlantic and Gulf coasts of the U.S. Henwood (1987) and Gitschlag (1996)
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documented sightings and movements of juveniles within and among preferred
habitats along both the Atlantic and Gulf coasts. Next to loggerheads, Kemp’s
ridleys are the second most abundant sea turtle in mid-Atlantic waters (Keinath et
al., 1987; Musick and Limpus, 1997). Some Kemp’s ridley juveniles may migrate
as far north as New York and New England, arriving in these areas around June
(Morreale and Standora, 2005). Most individuals throughout the range are
immature, but the latitudinal gradient still exists (Morreale and Standora, 2005). A
few larger individuals are reported in southern and mid-Atlantic states (Florida,
Georgia, South Carolina, Virginia), but the vast majority are small (Morreale and
Standora, 2005). In the northeastern waters of New York and Massachusetts, only
small-sized Kemp’s ridleys are documented.

During the winter, Kemp’s ridleys are prompted by cooler water temperatures to
leave northern developmental habitats and migrate south to warmer waters in
Florida (Marquez-M., 1994). Migrations tend to take place in nearshore waters
along the mid-Atlantic coast (Morreale and Standora, 2005; Morreale et al.,
2007); juveniles and adults typically travel inshore of the 18 m (59 ft) isobath
(Renaud and Williams, 2005). This migratory corridor is a narrow band running
within continental shelf waters, possibly spanning the entire length of the U.S.
Atlantic Coast (Morreale and Standora, 2005; Morreale et al., 2007). Seasonal
movements continue until turtles reach sexual maturity, at which time, they return
to breeding grounds in the Gulf of Mexico (Henwood and Ogren, 1987).

Individuals are known to overwinter in areas south of Cape Hatteras, North
Carolina, although the majority of Kemp’s ridleys stay in Florida near Cape
Canaveral (Henwood and Ogren, 1987). Overwintering individuals may
occasionally bury in the mud to hibernate (Schwartz, 1989; Marquez-M., 1994).
Individuals that overwinter in southern North Carolina may subsequently moved
into warmer waters (e.g., Gulf Stream or areas off South Carolina) during the
mid-winter (Renaud, 1995; Morreale and Standora, 2005). For example, an
individual tagged in Beaufort in 1989 was tracked to stay the winter in Onslow
Bay, North Carolina, and subsequently move into the Gulf Stream when
temperatures cooled close to shore in January 1990 (Renaud, 1995).

Nesting occurs primarily on a single nesting beach at Rancho Nuevo, Tamaulipas,
on the eastern coast of Mexico (USFWS and NMFS, 1992), with a few additional
nests in Texas, Florida, South Carolina, and North Carolina (Meylan et al., 1990;
Weber, 1995; Caribbean Conservation Corporation, 1996; Foote and Mueller,
2002). The first successful nesting on the east coast of Florida occurred in 1996
just south of Daytona Beach in Volusia County (Godfrey, 1996). This individual
nested twice in this area. Additional nesting attempts have been recorded in Palm
Beach County and on the west coast of Florida (Meylan et al., 1990; Godfrey,
1996). In June 2003, the National Park Service (NPS) documented a female
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Kemp’s ridley nesting at Cape Lookout National Seashore in North Carolina
(NPS, 2003).

Occurrence in the Proposed Site A USWTR—Kemp’s ridleys are expected to occur within the
vicinity of the Site A USWTR year-round. Water temperature is an influential factor in the
occurrence and distribution of Kemp’s ridleys within the Jacksonville OPAREA. Kemp’s ridleys
utilize developmental habitats in North Carolina, South Carolina, and Georgia from April
through October (Morreale and Standora, 2005) and the majority of Kemp’s ridleys overwinter
off the coasts of Florida and Georgia (Henwood, 1987).

Kemp’s ridleys nest infrequently in northern Florida with the highest density of nests occurring
in the counties of Brevard to Palm Beach (FFWCC-FWRI, 2006a). There are no nests
documented for Kemp’s ridley in Duval County for the last 25 years and the closest nesting sites
have been along Volusia County beaches (FFWCC, 2007).

Hawksbill Sea Turtle — Site A

. General Description—The hawksbill turtle is a small to medium-sized sea turtle;
adults range between 65 and 90 cm (2.1 to 3.0 ft) in carapace length and typically
weigh around 80 kg (176 lbs) (Witzell, 1983; NMFS and USFWS, 1993).
Hawksbills are distinguished by their hawk-like beaks, posteriorly overlapping
carapace scutes, and two pairs of claws on their flippers (NMFS and USFWS,
1993). The carapace is often brown or amber with irregularly radiating streaks of
yellow, orange, black, and reddish-brown.

Hawksbills are considered to be omnivorous during the later juvenile stage,
feeding on encrusting organisms such as sponges, tunicates, bryozoans, algae,
mollusks, and a variety of other items including crustaceans and jellyfish
(Bjorndal, 1997). Older juveniles and adults are more specialized and feed
primarily on sponges, which comprise as much as 95 percent of their diet in some
locations (Witzell, 1983; Meylan, 1988).

Hawksbills may have one of the longest routine dive times of all the sea turtles.
Starbird et al. (1999) reported that inter-nesting females at Buck Island, USVI
averaged 56 min dives with a maximum dive time of 74 min. Average dives
during the day ranged from 34 to 65 min, while those at night were between 42
and 74 min. Data from time-depth recorders have indicated that foraging dives of
immature hawksbills in Puerto Rico range from 9 to 14 min in duration, with a
mean depth of 4.7 m (15.4 ft) (Van Dam and Diez, 1996). These individuals were
found to be most active during the day. Changes in water temperature have an
effect on the behavioral ecology of hawksbill turtles, with an increase in nocturnal
dive duration with decreasing water temperatures during the winter (Storch et al.,
2005).

Affected Environment 3.2-41 Ecology



Final OEIS/EIS

Undersea Warfare Training Range

Status— The hawksbill turtle is listed as endangered under the ESA. This species
is second only to the Kemp’s ridley in terms of endangerment (NMFS and
USFWS, 1993; Bass, 1994). There is designated critical habitat for the species in
the Caribbean that includes the waters surrounding Mona and Monito islands,
Puerto Rico (NMFS, 1998c).

Habitat—Hawksbill turtles inhabit oceanic waters as post-hatchlings and small
juveniles, where they are sometimes associated with driftlines and floating
patches of Sargassum (Parker, 1995; Witherington and Hirama, 2006). The
developmental habitats for juvenile benthic-stage hawksbills are the same as the
primary feeding grounds for adults. They include tropical, nearshore waters
associated with coral reefs, hard bottoms, or estuaries with mangroves (Musick
and Limpus, 1997). Coral reefs are recognized as optimal hawksbill habitat for
juveniles, sub-adults, and adults (NMFS and USFWS, 1993; Diez et al., 2003). In
neritic habitats, resting areas for late juvenile and adult hawksbills are typically
located in deeper waters, such as sandy bottoms at the base of a reef flat, than
their foraging areas (Houghton et al., 2003). Late juveniles generally reside on
shallow reefs less than 18 m (59 ft) deep. However, as they mature into adults,
hawksbills move to deeper habitats and may forage to depths greater than 90 m
(295 ft). Benthic-stage hawksbills are seldom found in waters beyond the
continental or insular shelf, unless they are in transit between distant foraging or
nesting grounds (NMFS and USFWS, 1993).

General Distribution—Hawksbill turtles are circumtropical in distribution,
generally occurring from 30°N to 30°S within the Atlantic, Pacific, and Indian
oceans (Witzell, 1983). The hawksbill turtle has only rarely been recorded away
from the tropics. In the Atlantic Ocean, this species is found throughout the Gulf
of Mexico, the Greater and Lesser Antilles, and southern Florida, as well as along
the mainland of Central America south to Brazil (NMFS and USFWS, 1993). The
hawksbill is rare north of Florida (Lee and Palmer, 1981; Keinath et al., 1991;
Parker, 1995; Plotkin, 1995; USFWS, 2001a), but small hawksbills have stranded
as far north as Cape Cod, Massachusetts (NMFS, 20061). Adult hawksbills are
rarely documented in Florida waters, although nesting females occasionally visit
beaches along the southeastern coast and the Florida Keys (Meylan and Redlow,
20006).

Major foraging populations in U.S. waters occur in the vicinity of the coral reefs
surrounding Mona Island, Puerto Rico and Buck Island, St. Croix, USVI (Starbird
et al., 1999). Smaller populations of hawksbills reside in the hard bottom habitats
that surround the Florida Keys and other small islands in Puerto Rico and the
USVI (Witzell, 1983; NMFS and USFWS, 1993). Virtually all nesting is
restricted between latitudes 25°N and 35°S. Hawksbill nesting in Florida has been
reported from Cape Canaveral National Seashore south to Boca Grande Key and
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the Marquesas Islands and a single locality on the west coast (Longboat Key)
(Meylan and Redlow, 2006).

Occurrence in the Proposed Site A USWTR—AIlthough rare, hawksbills may occur within the
Site A USWTR at any time during the year (DoN, 2008n). The majority of animals stranded or
sighted in or near the action area are immature (Meylan, 1992; Parker, 1995). The hawksbill is a
tropical species and is more likely to be found along the southern portion of Florida (NMFS,
2007e; Meylan and Redlow, 2006); however a recent hypothesis suggests that the Florida current
and the Gulf Stream may represent a dispersal corridor for Caribbean and Gulf region post-
hatchlings (Meylan and Redlow, 2006).

3.25.2 Site B

As discussed above, the southeast U.S. has the most diverse and abundant sea turtle populations
in the U.S. All five species of sea turtles occurring in the Atlantic coastal waters off the eastern
U.S. may be present in or around Site B.

Loggerhead Turtle — Site B

Loggerheads are resident off the coast of South Carolina year round. The major nesting area for
the loggerhead in the western Atlantic is the southeastern United States. In South Carolina, the
primary nesting beaches are between North Inlet and Prices’ Inlet, but other beaches in the
southern part of the state also have moderate nesting densities. These are mainly undeveloped
nesting beaches between Kiawah Island and Hilton Head. The nesting season runs from mid May
to mid August. The average clutch size in South Carolina is 126 eggs. The average incubation
duration is 58 days. The loggerhead is the most common sea turtle to strand in South Carolina
and the nesting population has declined three percent per year since records began in 1980
(SCDNR, 2007b).

Available data on sightings, strandings, and bycatch strongly demonstrate that the loggerhead is
the most common sea turtle in the Charleston OPAREA and are expected to occur within the
vicinity of the Site B USWTR. In 2007, there were 31 reported loggerhead strandings in
Charleston County (Seaturtle.org, 2008).

Leatherback Turtle — Site B

Leatherback sea turtles are expected to occur throughout the Charleston OPAREA during all
seasons, as they inhabit both oceanic and coastal environments (DoN, 2008n). Leatherbacks
concentrate in different areas depending upon the season, due to factors including their highly
migratory nature and the seasonal availability of jellyfish in particular regions of the SAB.

Since the leatherback is commonly found in relatively shallow continental waters along the

entire U.S. Atlantic Coast, occurrence for the spring, summer, and fall ranges from the shoreline
to the 200-m (656-ft) isobath. Survey data indicate that, during the winter, leatherbacks are
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concentrated mainly in the shelf waters south of Charleston, South Carolina. In 2007, there were
no reported leatherback strandings in Charleston County (Seaturtle.org, 2008). In the
summertime, expected occurrence is largely limited to coastal waters south of Jacksonville.
Leatherbacks are expected to occur within the vicinity of the Site B USWTR during all seasons.

As a result of the leatherback’s wide-ranging occurrence in waters off the southeast U.S. coast
and the fact that this species is often incidentally captured by commercial shrimp trawling
fisheries, all inshore and offshore waters adjacent to the U.S. Atlantic Coast between Cape
Canaveral, Florida and the North Carolina-Virginia border (within the U.S. EEZ) are designated
as a “leatherback conservation zone” year-round (NOAA Fisheries, 1995), an area where there
are restrictions on shrimp trawling.

Green Turtle — Site B

South of Cape Hatteras, North Carolina, green sea turtles may occur year-round in waters
between the shoreline and the 50-m (164-ft) isobath. The preferred habitats of this species are
seagrass beds and worm-rock reefs, which are located primarily in shallow-water environments
along the east coast (DoN, 2008n). Juvenile green turtles are found in South Carolina (ranging in
size from 28 to 38 cm [11 to 15 in] in CCL) in shallow creeks, bays, and salt marshes feeding on
epiphytic green algae such as sea lettuce. Green turtles have the greatest likelihood of occurring
within the vicinity of the Site B USWTR during winter. In 2007, there were five reported green
turtle strandings in Charleston County (Seaturtle, 2008).

Kemp’s Ridley Turtle — Site B

Juvenile Kemp’s ridleys (18 to 65 cm [11 to 26 in]) occur along the South Carolina coast during
the summer. In 1992, there was one Kemp’s ridley nest in South Carolina. In 2007, there were
six reported Kemp’s ridley strandings in Charleston County (Seaturtle, 2008). This species
represents the second most common turtle to strand on the South Carolina coast. They feed on
fast swimming crabs (e.g., blue crabs) and are sometimes caught by hook and line fishermen.
Kemp’s ridleys are expected to occur within the vicinity of the Site B USWTR year-round.

Hawksbill Sea Turtle — Site B

Sparse sighting, stranding, and bycatch data indicate that the occurrence of hawksbill sea turtles
within the vicinity of the Charleston OPAREA is rare during all seasons (DoN, 2008n). In 2007,
there were no hawksbill strandings in Charleston County or in South Carolina (Seaturtle, 2008).
Although scientists believe hawksbills to be common inhabitants of the coastal waters off
southeastern Florida, they are rare north of Florida (DoN, 2008n) and are not expected to occur
in the vicinity of the USWTR Site B location.
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3.25.3Site C

The temperate inshore and nearshore waters of North Carolina host all five species of sea turtles
throughout much of the year, most of which are immature individuals (Lee and Palmer, 1981;
Lutcavage and Musick, 1985; Keinath et al., 1987, 1996; Byles, 1988; Barnard et al., 1989;
Schwartz, 1989; Epperly et al., 1995a, b, ¢). Due to the narrowness of North Carolina’s
continental shelf near Cape Hatteras (and its close association with the western wall of the Gulf
Stream), sea turtles are often concentrated in the shallow, nearshore waters (Epperly et al.,
1995b; Keinath et al., 1996). Inshore and estuarine waters serve as important developmental
habitat for juvenile loggerhead, green, and Kemp’s ridley turtles (Epperly et al., 1995b).

Along the U.S. Atlantic coast, nesting has been known to occur as early as February and as late
as October, although the official nesting season (the time of year when the vast majority of
nesting activity occurs) begins in May and ends in August (Meylan et al., 1995; Webster and
Cook, 2001). North Carolina and southern Virginia are recognized as the northern limit of
nesting activity, (Schwartz, 1989; NCMFC, 2007). Adult sea turtles (primarily loggerheads, as
well as a few greens and infrequent leatherbacks) most often visit ocean-facing beaches to nest in
June and July. Although nesting is known to occur along the entire North Carolina coast, the
highest levels of sea turtle nesting activity occur along Cape Lookout National Seashore and
Onslow Beach (Hopkins and Richardson, 1984; Schwartz, 1989).

In 2006, 131 sea turtles nests (128 loggerhead and 3 green) were recorded along the 90-km (56-
mi) stretch of beaches at Cape Lookout National Seashore including North Core, South Core,
and Shackleford Banks (NPS, 2007a). Data from the Bogue Banks Sea Turtle Project (area
including the ocean-facing beaches of Atlantic Beach, Pine Knoll Shores, Indian Beach/Salter
Path, and Emerald Isle) report an average of 29 nests per year (primarily loggerhead) since 2002,
with a high of 39 in 2003 (Holloman and Godfrey, 2007). Additionally, sea turtle nesting has
been monitored on a stretch of military-controlled land (Camp LeJeune) at Onslow Beach since
1979. Approximately 18 km (11 mi) of beach are monitored annually from mid May through
August. Sea turtle nesting (loggerhead and green turtles) is known to occur on Onslow Beach at
an approximate density of 3.5 nests per km (5.6 nests per mi) (USFWS, 2002). With respect
specifically to Riesley Pier (the landside USWTR location), nest density estimates are 5.1 nests
per km (8.2 nests per mi) (with annual nesting of four nests per year) on a beach segment ranging
from the pier to approximately 0.7 km (0.5 mi) north of the pier (USFWS, 2002).

Loggerhead Turtle — Site C

Loggerheads are the most commonly sighted species of sea turtle in the Cherry Point OPAREA,
using North Carolina waters for overwintering, foraging, and traveling to nesting beaches (DoN,
20081). Seasonal water temperatures influence loggerhead occurrence offshore North Carolina,
although loggerheads are resident year-round south of Cape Hatteras. Occurrence trends to shelf
waters throughout the year; during the winter, loggerhead presence may extend further offshore.
A high concentration of loggerheads occurs in shelf waters offshore Maryland during the spring
(DoN, 2008l). Spring and summer represent peak nesting times for loggerheads in North
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Carolina; during these seasons, individuals may traverse the OPAREA en route to nesting
beaches. Loggerheads are expected to occur within the vicinity of the USWTR Site C during all
seasons.

Nesting activity along the entire North Carolina coast commences in the spring, peaking in the
month of June (NCMFC, 2007). Loggerhead nesting is common on ocean facing beaches of
North Carolina including Onslow Beach in the vicinity of the proposed USWTR shore landing
site. In 2006, 33 loggerhead nests were reported on Bogue Banks (Holloman and Godftrey, 2007).
Cordes and Rikard (2006) reported 136 loggerhead nests in Cape Lookout National Seashore for
the 2005 season.

Leatherback Turtle — Site C

The leatherback is the second most-sighted species of sea turtle in the Cherry Point OPAREA.
Compared to the other four sea turtles, the distribution of the leatherback is the most extensive

within the OPAREA, with individuals inhabiting both oceanic and coastal waters as far north as
the Gulf of Maine.

Although adult leatherbacks are common in the Atlantic Ocean off the coast of North Carolina at
certain times of the year, nesting in the region is rare. In North America, the northeast coast of
Florida was considered the northern limit for leatherback nesting until the early 1980s (Allen &
Neill, 1957; Caldwell, 1959; Caldwell et al., 1956; Nichols & Du Toit, 1983; Seyle, 1985).
Rabon et al. (2003) published a review and summary of leatherback nesting activities north of
Florida. The first potential evidence of leatherback nesting in North Carolina was in 1966 in the
form of an unconfirmed report of hatchlings found on South Core Banks, near Cape Lookout
(Carteret County) (Schwartz, 1976, 1977). During the 1998 nesting season two confirmed nests
were observed at Cape Hatteras National Seashore (Rabon et al., 2003). During the 2000 nesting
season four leatherback nests were confirmed in North Carolina. Three nests were documented at
Cape Hatteras National Seashore and one at Cape Lookout National Seashore. One leatherback
nest was also confirmed in North Carolina (Cape Hatteras National Seashore) in 2002 (Rabon et
al., 2003).

The North Carolina records constitute the northernmost, confirmed reports of leatherback nests
along the east coast of the United States. Almost all Dermochelys nesting activity in North
Carolina has been concentrated along beaches between Cape Lookout and Cape Hatteras.
Leatherback sea turtles nest every two to three years and their average intraseasonal nesting
interval is approximately nine to ten days (NMFS & USFWS, 1992b). Thus, Rabon et al. (2003)
note that the nesting records reported for North Carolina could represent the activities of a single
female. In addition to the summary provided by Rabon et al. (2003), more recent leatherback
nesting activity in North Carolina has been reported. Cordes and Rikard (2006) reported seven
nests in 2004 and five nests in 2005 from Cape Lookout National Seashore and Holloman and
Godfrey (2006) reported two leatherback nests in 2005 on the island of Bogue Banks. The NPS
also confirmed one leatherback nest in 2006 (NPS, 2007b).
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Because leatherbacks on the east coast of the United States may nest as early as late February
(Meylan et al., 1995), current data for North Carolina are likely an underestimate of actual
leatherback nesting activity. Beach patrols usually commence in May or June to maximize
observations of nesting loggerhead turtles; therefore, leatherback nests may have been missed
(Rabon et al., 2003).

The majority of leatherback sightings within the Cherry Point OPAREA occur on the continental
shelf, although several bycatch records exist for waters beyond the shelf break (DoN, 20081). As
evidenced by a combination of sighting and bycatch records, this species occurs in offshore
waters, especially north of Cape Lookout (Lee and Palmer, 1981; Schwartz, 1989). The greatest
concentrations of leatherbacks are expected to occur in North Carolina from mid-April through
mid-October (Keinath et al., 1996); the greatest abundance of leatherbacks in the OPAREA is
expected during the spring and summer. Seasonal movements of large subadult and adult
leatherbacks have been documented by aerial surveys along the U.S. Atlantic coast; yet,
leatherbacks are likely not constrained by seasonal temperature variations. Leatherback
occurrence is seasonal along the U.S. Atlantic coast, with the number of sightings along the
northern area of the coast increasing from winter to summer. Leatherbacks are expected to occur
within the vicinity of the USWTR Site C during all seasons.

Green Turtle — Site C

Green turtles may occur within the vicinity of the USWTR Site C year-round (DoN, 2008]1).
Juvenile greens use developmental habitats adjacent to the OPAREA during the summer months
as well as travel to and from these habitats during the spring and fall. During the winter, the
highest concentration of greens occurs just north of Cape Canaveral, Florida, a known
overwintering area for juveniles (DoN, 2008l). During spring, summer, and fall, high
concentrations of greens occur offshore the more northern states, specifically North Carolina,
Virginia, Delaware, and New Jersey. Year-round, green turtle occurrence records are clustered
along the North Carolina coast and within shelf waters (DoN, 20081).

Green turtle nesting is rare on the beaches of North Carolina. Holloman and Godfrey (2006)
reported one green turtle nest in 2005 on the island of Bogue Banks. Cordes and Rikard (2006)
also reported a single green turtle nest in Cape Lookout National Seashore for 2005.

Kemp’s Ridley Turtle— Site C

Kemp’s ridleys occur within the vicinity of the USWTR Site C year-round, although occurrence
is most common during the winter and summer months (DoN, 20081). Water temperature is
likely the most influential factor in the seasonal occurrence of Kemp’s ridleys within the
OPAREA. Kemp’s ridley hatchlings may occur offshore near the eastern edge of the OPAREA
and Gulf Stream in Sargassum. Spring and fall appear to experience the greatest number of
strandings.
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Hawksbill Turtle— Site C

Although rare, hawksbills may occur within the vicinity of the USWTR Site C year-round (DoN,
20081). Based upon sighting and stranding records, occurrences are generally expected to be
inshore and within shelf waters (DoN, 20081). As this species is typically tropical, any
occurrences within the Site C area are likely to be accidental. Many hawksbill strandings in
North Carolina have been small juveniles (Frick, 2001; Mazarella, 2001; Godfrey, 2003),
suggesting individuals may enter the OPAREA from pelagic juvenile habitat. Yet as North
Carolina waters do not offer optimal developmental habitat for juvenile or foraging habitat for
adults (NMFS and USFWS, 1993; Diez et al., 2003), individuals would not be expected to
remain in the OPAREA.

Sea Turtle Sanctuary

In 1980, the North Carolina state legislature established the first U.S. sea turtle sanctuary in the
waters off Onslow Beach, Brown’s Island, and Bear Island. As described in the North Carolina
Administrative Code (NCAC) 15A.031.0107, it is unlawful to use commercial fishing equipment
in the turtle sanctuary from June 1 to August 31 (NCAC, 2007). The sanctuary extends
approximately 1 km (0.5 NM) offshore and is approximately 82 km (44 NM) from the Cherry
Point OPAREA (Figure 3.2-6). This sanctuary was established under North Carolina fishery laws
after researchers discovered that intense shrimp trawling coincided with high nesting activity
along Onslow and Hammocks beaches (Schwartz, 1989a). Under this law, shrimp trawling
within the sanctuary was prohibited between June 1 and August 31 unless permitted by the North
Carolina fisheries director, who was given the right to modify the sanctuary within the described
area and vary implementation between specified dates depending upon the existing
environmental conditions (Godfrey, 2003). The Site C USWTR trunk cable would cross this
sanctuary.

3.2.5.4 Site D

The waters off the Virginia and North Carolina coasts are important transitional habitat for
juvenile sea turtles. Juvenile sea turtles along the U.S. Atlantic coast exhibit seasonal foraging
movements, migrating north along the coast in the early spring to coastal development habitats
and south in the fall (Morreale and Standora, 2005). Coastal waters of Virginia, particularly the
Chesapeake Bay, serve as developmental habitat for juvenile loggerhead and Kemp’s ridley sea
turtles that take up residency during the summer months (Lutcavage, 1981; Lutcavage and
Musick, 1985; Mansfield and Musick, 2006). The presence of juvenile sea turtles in the
Chesapeake Bay area and Virginia coastal waters peaks from May through early November
(Lutcavage, 1981). As waters cool in the fall, most sea turtles emigrate out of the Chesapeake
Bay and Virginia coastal waters to travel southward at least as far as Cape Hatteras, North
Carolina to avoid cold stunning. Many turtles that overwinter off North Carolina remain near the
edge of the Gulf Stream during the winter months of January and February (Epperly et al.,
1995b; Musick and Limpus, 1997). As waters warm again in the spring, sea turtles migrate back
inshore and expand their range northward. The coastal area immediately adjacent to Cape
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Hatteras has long been recognized as a migratory pathway for loggerheads and Kemp’s ridleys,
as well as adult leatherbacks (Lee and Palmer, 1981).

Sea turtle occurrences in the VACAPES OPAREA peak during spring and fall, as turtles migrate
to northern summer foraging grounds and again in the fall as they migrate to southern over-
wintering habitats. Sea turtle concentrations are widely distributed along the east coast and into
the Chesapeake Bay during the summer resulting in lower concentrations within the OPAREA

during this time. The lowest concentrations of sea turtles are expected to occur during the winter
(DoN, 2008m).

Loggerhead Turtle — Site D

Loggerheads occur year-round in the VACAPES OPAREA using waters of the OPAREA for
foraging and transit to nesting beaches. Seasonal water temperatures influence loggerhead
occurrence within the OPAREA. A high concentration of loggerheads occurs in shelf waters
offshore Maryland during the spring and northern North Carolina during the fall (DoN, 2008m).
During spring and fall, loggerheads are likely transiting the OPAREA to access summer foraging
or overwintering habitats. Loggerheads are expected to occur in the Site D USWTR year-round.
Sea turtles are known to nest along Virginia’s eastern shore, the Virginia Beach oceanfront, and
coastal North Carolina, including the Outer Banks (Mansfield, 2006). Back Bay National
Wildlife Refuge (NWR) has monitored sea turtle nesting in Virginia Beach, Virginia since 1970
(Cross and James, 2001). During the 2005 nesting season, six loggerhead nests and one green
turtle nest were documented at Back Bay NWR (USFWS, 2005).

Leatherback Turtle — Site D

Leatherbacks are found year-round in the VACAPES OPAREA with the greatest occurrence
during the summer. Based on a combination of sighting and bycatch records, this species may
occur in OPAREA shelf waters or offshore waters just beyond the shelf break (DoN, 2008m).
The greatest concentrations of leatherbacks expected to occur in the OPAREA vary seasonally
by location. For example, leatherback presence is expected to peak in Virginia in May and July
and in North Carolina from mid-April through mid-October (Keinath et al., 1996). Seasonal
movements of large subadult and adult leatherbacks have been documented by aerial surveys
along the U.S. Atlantic coast; yet, leatherbacks are likely not constrained by seasonal
temperature variations. Leatherback occurrence is seasonal along the U.S. Atlantic coast, with
the number of sightings along the northern area of the coast increasing from winter to summer.
Leatherback turtles are expected to occur in the Site D USWTR during the spring, summer, and
fall months.

Green Turtle — Site D

Green turtles may occur throughout the Site D USWTR from spring through fall, and are least
common within the OPAREA during the winter (DoN, 2008m). Summer represents the peak
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time for green turtle occurrence in the OPAREA due to the presence of summer developmental
foraging habitat along the coast (DoN, 2008m).

Kemp’s Ridley Turtle— Site D

Kemp’s ridleys occur within the Site D USWTR year-round although occurrence is most
common during the summer. Water temperature is likely the most influential factor in the
seasonal occurrence of Kemp’s ridleys within the OPAREA. Juvenile Kemp’s ridleys are the
second most common, after loggerheads, to use Virginia developmental habitat (Mansfield,
2006). Kemp’s ridley hatchlings may occur offshore near the eastern edge of the OPAREA and
Gulf Stream in Sargassum (DoN, 2008m). Spring and fall appear to experience the greatest
number of strandings (DoN, 2008m).

Hawksbill Turtle— Site D

Hawksbills are rare within the Site D USWTR yet may occur throughout the year. Based upon
limited data, occurrences are expected to be more common within shelf waters or along the shelf
break. As this species is typically tropical, any occurrences within the OPAREA are likely
accidental. Many hawksbill strandings adjacent to the OPAREA have been small juveniles
(Frick, 2001; Mazarella, 2001; Godfrey, 2003) suggesting individuals may enter the OPAREA
from pelagic juvenile habitat. Sightings and bycatch records along the shelf break may support
this (DoN, 2008m). However, OPAREA waters do not offer optimal developmental habitat for
juvenile or foraging habitat for adults (NMFS and USFWS, 1993; Diez et al., 2003), and
individuals would not be expected to remain in the OPAREA.

3.2.6 Marine Mammals

There are 35 marine mammal species with possible or confirmed occurrence in the combined
Jacksonville and Charleston OPAREAs, 38 species in the Cherry Point OPAREA, and 40 species
in the VACAPES OPAREA (Table 3.2-3). Marine mammals include cetaceans (whales,
dolphins, and porpoises), pinnipeds (seals), and a sirenian species (manatee).

As in the previous subchapter, the information provided here also relies on the data gathered in
the Navy’s MRA program updates for the JAX/CHASN OPAREA (DoN, 2008n), the Cherry
Point OPAREA (DoN, 20081), and the VACAPES OPAREA (DoN, 2008m). The OPAREA data
were used to provide a regional context for each marine mammal species. This section refers in
many cases to the entire OPAREAs; however, animals may be found outside typical distribution
ranges described within the MRA. As shown in Figures 2-13, 2-17, 2-21, and 2-25, each
proposed USWTR encompasses a small portion of each OPAREA.
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Table 3.2-3

Marine Mammal Species of the
Jacksonville, Charleston, Cherry Point, and VACAPES OPAREAs
and their status under the Endangered Species Act (ESA)

Species | Scientific Name | Status
Order Cetacea
Suborder Mysticeti (baleen whales)
Family Balaenidae (right whales)
North Atlantic right whale | Eubalaena glacialis | Endangered
Family Balaenopteridae (rorquals)
Humpback whale Megaptera novaeangliae Endangered
Minke whale Balaenoptera acutorostrata
Bryde’s whale Balaenoptera edeni
Sei whale Balaenoptera borealis Endangered
Fin whale Balaenoptera physalus Endangered
Blue whale Balaenoptera musculus Endangered
Suborder Odontoceti (toothed whales)
Family Physeteridae (sperm whale)
Sperm whale | Physeter macrocephalus | Endangered

Family Kogiidae (pygmy sperm whales)

Pygmy sperm whale
Dwarf sperm whale

Kogia breviceps
Kogia sima

Family Ziphiidae (beaked whales)

Cuvier's beaked whale
True's beaked whale
Gervais' beaked whale
Sowerby's beaked whale
Blainville's beaked whale
Northern bottlenose whale

Ziphius cavirostris
Mesoplodon mirus
Mesoplodon europaeus
Mesoplodon bidens
Mesoplodon densirostris
Hyperoodon ampullatus

Family Delphinidae (dolphins)

Rough-toothed dolphin
Bottlenose dolphin
Pantropical spotted dolphin
Atlantic spotted dolphin
Spinner dolphin

Steno bredanensis
Tursiops truncatus
Stenella attenuata
Stenella frontalis
Stenella longirostris

Clymene dolphin
Striped dolphin
Common dolphin
Fraser's dolphin
White-beaked dolphin
Atlantic white-sided dolphin
Risso's dolphin
Melon-headed whale
Pygmy killer whale
False killer whale

Killer whale
Long-finned pilot whale
Short-finned pilot whale

Stenella clymene

Stenella coeruleoalba
Delphinus delphis
Lagenodelphis hosei
Lagenorhynchus albirostris
Lagenorhynchus acutus
Grampus griseus
Peponocephala electra
Feresa attenuata
Pseudorca crassidens
Orcinus orca

Globicephala melas
Globicephala macrorhynchus

Family Phocoenidae (porpoises)

Harbor porpoise

Phocoena phocoena
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Table 3.2-3 (cont'd)

Marine Mammal Species of the
Jacksonville, Charleston, Cherry Point, and VACAPES OPAREAs
and their status under the Endangered Species Act (ESA)

Species | Scientific Name | Status

Order Carnivora

Suborder Pinnipedia (seals, sea lions, walruses)

Family Phocidae (true seals)

Harbor seal Phoca vitulina

Gray seal Halichoerus grypus

Harp seal Pagophilus groenlandicus
Hooded seal Cystophora cristata

Order Sirenia

Family Trichechidae (manatees)

West Indian manatee | Trichechus manatus | Endangered

Notes: Naming convention matches that used in NOAA stock assessment reports.
Source: DoN, 2008I, m, n

Once again, it is important to note that the occurrence designations are predictions based on the
likelihood of encountering a species in a given area, and are not intended to provide a measure of
density or abundance. These predictions are based on occurrence data and the species’ known
distributions and habitat preferences. Each species description below concludes with a
determination of that species’ anticipated occurrence in the proposed USWTR sites.

The assemblages of marine mammals at each of the USWTR sites differ even though the sites
are relatively close to one another. Those marine mammal groups south of Cape Hatteras (in both
the JAX/CHASN and Cherry Point OPAREA vicinities) tend to have a warm-temperate and
tropical composition, while those in the VACAPES area have a warm- and cool-temperate
overlapping distribution.

3.2.6.1 Site A

The Site A USWTR is located within the Jacksonville OPAREA (Figure 2-13). Thirty-five
marine mammal species have confirmed or potential occurrence in the proposed Jacksonville
OPAREA. These include 32 cetacean, two pinniped, and one sirenian species (DoN, 2008n) (See
Table 3.2-3). Although these 35 marine mammal species may have recorded sightings or
strandings in or near the study area, only 15 of those species are considered to occur regularly in
the region. The remaining species are considered extralimital indicating that there are one or
more records of an animal’s presence in the study area, but it is considered beyond the normal
range of the species. Some cetacean species are resident in the area year-round (e.g., bottlenose
dolphins), while others (e.g., North Atlantic right and humpback whales) occur seasonally as
they migrate through the area. Following is a general description of the marine mammals that
may occur in the Jacksonville OPAREA and, more specifically, in the vicinity of the Site A
USWTR.
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Any occurrences of the hooded (Cystophora cristata) and harbor seals (Phoca vitulina) would be
considered extralimital, since the proposed range area is well south of these species’ typical
ranges (DoN, 2007a, 2008n). These occurrences are discussed here, but based on this
information, pinnipeds are not included in this report.

Mysticetes

Records for baleen whales in the Jacksonville OPAREA include the North Atlantic right whale
(Eubalaena glacialis), humpback whale (Megaptera novaeangliae), minke whale (Balaenoptera
acutorostrata), Bryde’s whale (Balaenoptera edeni), sei whale (Balaenoptera borealis), fin
whale (Balaenoptera physalus), and blue whale (Balaenoptera musculus).

North Atlantic Right Whale — Site A

. General Description—Adults are robust and may reach 18 m (59 ft) in length
(Jefferson et al.,, 1993). North Atlantic right whales feed on zooplankton,
particularly large calanoid copepods such as Calanus (Kenney et al., 1985;
Beardsley et al., 1996; Baumgartner et al., 2007).

Status—The North Atlantic right whale is one of the world’s most endangered
large whale species (Clapham et al., 1999; Perry et al., 1999; IWC, 2001).
According to the North Atlantic right whale report card released annually by the
North Atlantic Right Whale Consortium, approximately 393 individuals are
thought to occur in the western North Atlantic (NARWC, 2007). The most recent
NOAA stock assessment report (SAR) states that in a review of the photo-id
recapture database for June 2006, 313 individually recognized whales were
known to be alive during 2001 (Waring et al., 2008). This is considered the
minimum population size. The North Atlantic right whale is under the jurisdiction
of the NMFS. The recovery plan for the North Atlantic right whale was published
in 2005 (NMFS, 2005a).

This species is presently declining in number (Caswell et al., 1999; Kraus et al.,
2005). Kraus et al. (2005) noted that the recent increases in birth rate were
insufficient to counter the observed spike in human-caused mortality that has
recently occurred.

The coastal waters off the southeastern U.S. support the only known calving
ground for the North Atlantic right whale. In the mid 1990s, the Navy, USCG,
USACE, and NMFS entered into a Memorandum of Agreement pursuant to the
ESA. The Early Warning System (EWS) (Right Whale Sighting Advisory
System) is a result of that agreement. In an effort to reduce ship collisions with
critically endangered North Atlantic right whales, the EWS was initiated in 1994
for the calving region along the southeastern U.S. coast. This system was
extended in 1996 to the feeding areas off New England (MMC, 2003).
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The EWS is a collaborative effort which involves comprehensive aerial surveys
conducted during the North Atlantic right whale calving season. Surveys are
flown daily, weather permitting, from December 1st through March 31st. East-
west transects are flown from the shoreline to approximately 56 to 65 km (30 to
35 NM) offshore. The purpose of the surveys is to locate North Atlantic right
whales, and provide whale detection and reporting information to mariners in the
calving ground in an effort to avoid collisions with this endangered species. When
a North Atlantic right whale is sighted, information from the aerial survey aircraft
is passed to a ground contact. The ground contact e-mails the sighting information
to a wide network distribution which includes FACSFAC JAX, the USCG, the
USACE, and non-profit and commercial interests. Additionally, the ground
contact follows up with a call to FACSFAC JAX to provide further information if
necessary.

FACSFAC JAX records this information and disseminates it to all Navy vessels
and aircraft operating in the consultation area via the Secret Internet Protocol
Router Network (SIPRNET) system. General sighting information and reporting
procedures are broadcasted over the following methods: NOAA weather radio,
USCG NAVTEX system, and Broadcast Notice to Mariners over VHF marine-
band radio channel 16. The EWS is a wide communication effort to ensure that all
vessels in the area are aware of the most recent right whale sightings and can
avoid them.

In 1999, a Mandatory Ship Reporting System was implemented by the USCG
(USCG, 1999; 2001). This reporting system requires specified vessels (Navy
ships are exempt) to report their location while in the nursery and feeding areas of
the right whale (Ward-Geiger et al., 2005). At the same time, ships receive
information on locations of North Atlantic right whale sightings in order to avoid
whale collisions. Reporting takes place in the southeastern U.S. from 15
November through 15 April. In the northeastern U.S., the reporting system is
year-round and the geographical boundaries include the waters of Cape Cod Bay,
Massachusetts Bay, and the Great South Channel east and southeast of
Massachusetts.

Diving Behavior—Dives of 5 to 15 min or longer have been reported (CETAP,
1982; Baumgartner and Mate, 2003), but can be much shorter when feeding
(Winn et al., 1995). Foraging dives in the known feeding high-use areas are
frequently near the bottom of the water column (Goodyear, 1993; Mate et al.,
1997; Baumgartner et al., 2003). Baumgartner and Mate (2003) found that the
average depth of a right whale dive was strongly correlated with both the average
depth of peak copepod abundance and the average depth of the mixed layer’s
upper surface. Right whale feeding dives are characterized by a rapid descent
from the surface to a particular depth between 80 and 175 m (262 to 574 ft),
remarkable fidelity to that depth for 5 to 14 min, and then rapid ascent back to the

Affected Environment 3.2-54 Ecology



Final OEIS/EIS

Undersea Warfare Training Range

surface (Baumgartner and Mate, 2003). Longer surface intervals have been
observed for reproductively active females and their calves (Baumgartner and
Mate, 2003). The longest tracking of a right whale is of an adult female which
migrated 1,928 km (1,040 NM) in 23 days (mean was 3.5 km/hr [1.9 NM/hr) from
40 km (22 NM) west of Browns Bank (Bay of Fundy) to Georgia (Mate and
Baumgartner, 2001).

Acoustics and Hearing—Northern right whales produce a variety of sounds,
including moans, screams, gunshots, blows, upcalls, downcalls, and warbles that
are often linked to specific behaviors (Matthews et al., 2001; Laurinolli et al.,
2003; Vanderlaan et al., 2003; Parks et al., 2005; Parks and Tyack, 2005). Sounds
can be divided into three main categories: (1) blow sounds; (2) broadband
impulsive sounds; and (3) tonal call types (Parks and Clark, 2007). Blow sounds
are those coinciding with an exhalation; it is not known whether these are
intentional communication signals or just produced incidentally (Parks and Clark,
2007). Broadband sounds include non-vocal slaps (when the whale strikes the
surface of the water with parts of its body) and the “gunshot” sound; data suggests
that the latter serves a communicative purpose (Parks and Clark, 2007). Tonal
calls can be divided into simple, low-frequency, stereo-typed calls and more
complex, frequency-modulated (FM), higher-frequency calls (Parks and Clark,
2007). Most of these sounds range in frequency from 0.02 to 15 kHz (dominant
frequency range from 0.02 to less than 2 kHz; durations typically range from 0.01
to multiple seconds) with some sounds having multiple harmonics (Parks and
Tyack, 2005). Source levels for some of these sounds have been measured as
ranging from 137 to 192 decibels at the reference level of one micropascal (dB re
1 puPa) root mean square (rms) (Parks et al., 2005; Parks and Tyack, 2005). In
certain regions (i.e., northeast Atlantic), preliminary results indicate that right
whales vocalize more from dusk to dawn than during the daytime (Leaper and
Gillespie, 2006).

Recent morphometric analyses of northern right whale inner ears estimates a
hearing range of approximately 0.01 to 22 kHz based on established marine
mammal models (Parks et al., 2004; Parks and Tyack, 2005; Parks et al., 2007). In
addition, Parks et al. (2007) estimated the functional hearing range for right
whales to be 15 Hz to 18 kHz. Nowacek et al. (2004) observed that exposure to
short tones and down sweeps, ranging in frequency from 0.5 to 4.5 kHz, induced
an alteration in behavior (received levels of 133 to 148 dB re 1 pPa), but exposure
to sounds produced by vessels (dominant frequency range of 0.05 to 0.5 kHz) did
not produce any behavioral response (received levels of 132 to 142 dB re 1 pPa).

Habitat—North Atlantic right whales on the winter calving grounds are most
often found in very shallow, nearshore regions within cooler SSTs inshore of a
mid-shelf front (Kraus et al., 1993; Ward, 1999). High whale densities can extend
more northerly than the current defined boundary of the calving critical habitat in
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response to interannual variability in regional SST distribution (Garrison, 2007).
Warm Gulf Stream waters appear to represent a thermal limit (both southward and
eastward) for right whales (Keller et al., 2006).

The feeding areas are characterized by bottom topography, water column
structure, currents, and tides that combine to physically concentrate zooplankton
into extremely dense patches (Wishner et al., 1988; Murison and Gaskin, 1989;
Macaulay et al., 1995; Beardsley et al., 1996; Baumgartner et al., 2003).

General Distribution—Right whales occur in sub-polar to temperate waters. The
North Atlantic right whale was historically widely distributed, ranging from
latitudes of 60°N to 20°N prior to serious declines in abundance due to intensive
whaling (e.g., NMFS, 2006q; Reeves et al., 2007). North Atlantic right whales are
found primarily in continental shelf waters between Florida and Nova Scotia
(Winn et al., 1986). Most sightings are concentrated within five high-use areas:
coastal waters of the southeastern U.S. (Georgia and Florida), Cape Cod and
Massachusetts Bays, the Great South Channel, the Bay of Fundy, and the Nova
Scotian Shelf (Winn et al., 1986; NMFS, 2005a). Of these, one calving and two
feeding areas in U.S. waters are designated as critical habitat for North Atlantic
right whales under the ESA (NMFS, 1994; NMFS, 2005a) (Figure 3.2-7). The
critical habitat designated waters off Georgia and northern Florida are the only
known calving ground for western North Atlantic right whales, with use
concentrated in the winter (as early as November and through March) (Winn et
al., 1986). The feeding grounds of Cape Cod Bay which have concentrated use in
February through April (Winn et al., 1986; Hamilton and Mayo, 1990) and the
Great South Channel east of Cape Cod with concentrated use in April through
June (Winn et al., 1986; Kenney et al., 1995) have also been designated as critical
habitat for the North Atlantic right whale (Figure 3.2-7).

Most North Atlantic right whale sightings follow a well-defined seasonal
migratory pattern through several consistently utilized habitats (Winn et al.,
1986). It should be noted, however, that some individuals may be sighted in these
habitats outside the typical time of year and that migration routes are poorly
known (Winn et al., 1986). Right whales typically migrate within 65 km (35 NM)
of shore, but individuals have been observed farther offshore (Knowlton, 1997).
In fact, trans-Atlantic migrations of North Atlantic right whales between the
eastern U.S. coast and Norway have been documented (Jacobsen et al., 2004)
which suggests a possible offshore migration path.

During the spring through early summer, North Atlantic right whales are found on
feeding grounds off the northeastern U.S. and Canada. During the winter (as early
as November and through March), North Atlantic right whales may be found in
coastal waters off North Carolina, Georgia, and northern Florida (Winn et al.,
1986).
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Occurrence in the Site A USWTR—North Atlantic right whales migrate to the coastal waters of
the southeastern U.S. to calve during the winter months (November through March). The coastal
waters off Georgia and northern Florida are the only known calving ground for the North
Atlantic right whale. During the summer, North Atlantic right whales should occur further north
on their feeding grounds; however, North Atlantic right whales might be seen anywhere off the
Atlantic U.S. throughout the year (Gaskin, 1982). As noted by Kraus et al. (1993), North Atlantic
right whale sightings have been opportunistically reported off the southeastern U.S. as early as
September and as late as June in some years. Recently, a mother and calf pair was sighted off of
northeastern Florida in July (NOAA Fisheries, 2007). The North Atlantic right whale may occur
year-round from the shore to the continental shelf break in the OPAREA, with a peak
concentration during November through March. The North Atlantic right whale is expected to
occur in the Site A USWTR.

Designated North Atlantic Right Whale Critical Habitat

One calving area and two feeding areas in U.S. waters are designated as critical habitat for North
Atlantic right whales under the ESA (Figure 3.2-7) (NMFS, 1994; NMFS, 2005a). The critical
habitat designated waters off Georgia and northern Florida are the only known calving ground
for western North Atlantic right whales, with use concentrated in the winter (as early as
November and through March) (Winn et al., 1986). The feeding grounds of Cape Cod Bay which
have individuals in February through April (Winn et al., 1986; Hamilton and Mayo, 1990) and
the Great South Channel east of Cape Cod with use in April through June (Winn et al., 1986;
Kenney et al., 1995) have also been designated as critical habitat for the North Atlantic right
whale. Critical habitat designations affect federal agency actions or federally-funded or permitted
activities.

Humpback Whale —Site A

. General Description—Adult humpback whales are 11 to 16 m (36 to 52 ft) in
length and are more robust than other rorquals. The body is black or dark gray,
with very long (about one-third of the body length) flippers that are usually at
least partially white (Jefferson et al., 1993; Clapham and Mead, 1999). Humpback
whales feed on a wide variety of invertebrates and small schooling fishes,
including euphausiids (krill); the most common fish prey are herring, mackerel,
sand lance, sardines, anchovies, and capelin (Clapham and Mead, 1999).

. Status—An estimated 11,570 humpback whales occur in the entire North Atlantic
(Stevick et al., 2003a). Humpback whales in the North Atlantic are thought to
belong to five different stocks based on feeding locations (Katona and Beard,
1990; Waring et al, 2008): Gulf of Maine, Gulf of St. Lawrence,
Newfoundland/Labrador, western Greenland, and Iceland. There appears to be
very little exchange between these separate feeding stocks (Katona and Beard,
1990). The best estimate of abundance for the Gulf of Maine Stock is 847
individuals (Waring et al., 2008) based on a 2006 aerial survey. The humpback
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whale is listed as endangered under the ESA and management of the species is
under the jurisdiction of the NMFS. The recovery plan for the humpback whale
was issued in 1991 (NMFS, 1991a).

Diving Behavior—Humpback whale diving behavior depends on the time of year
(Clapham and Mead, 1999). In summer, most dives last less than 5 min; those
exceeding 10 min are atypical. In winter (December through March), dives
average 10 to 15 min; dives of greater than 30 min have been recorded (Clapham
and Mead, 1999). Although humpback whales have been recorded to dive as deep
as 500 m (1,640 ft) (Dietz et al., 2002), on the feeding grounds they spend the
majority of their time in the upper 120 m (394 ft) of the water column (Dolphin,
1987; Dietz et al., 2002). Recent D-tag work revealed that humpbacks are usually
only a few meters below the water’s surface while foraging (Ware et al., 2006).
On wintering grounds, Baird et al. (2000) recorded dives deeper than 100 m (328
ft).

Acoustics and Hearing—Humpback whales are known to produce three classes
of vocalizations: (1) “songs” in the late fall, winter, and spring by solitary males;
(2) sounds made within groups on the wintering (calving) grounds; and (3) social
sounds made on the feeding grounds (Thomson and Richardson, 1995).

The best-known types of sounds produced by humpback whales are songs, which
are thought to be breeding displays used only by adult males (Helweg et al.,
1992). Singing is most common on breeding grounds during the winter and spring
months, but is occasionally heard outside breeding areas and out of season
(Mattila et al., 1987; Gabriele et al., 2001; Gabriele and Frankel, 2002; Clark and
Clapham, 2004). Humpback song is an incredibly elaborate series of patterned
vocalizations, which are hierarchical in nature (Payne and McVay, 1971). There is
geographical variation in humpback whale song, with different populations
singing different songs, and all members of a population using the same basic
song; however, the song evolves over the course of a breeding season, but
remains nearly unchanged from the end of one season to the start of the next
(Payne et al., 1983).

Social calls are from 50 hertz (Hz) to over 10 kHz, with dominant frequencies
below 3 kHz (Silber, 1986). Female vocalizations appear to be simple; Simao and
Moreira (2005) noted little complexity. The male song, however, is complex and
changes between seasons. Components of the song range from under 20 Hz to 4
kHz and occasionally 8 kHz, with source levels measured between 151 and 189
dB re 1 pPa and high-frequency harmonics extending beyond 24 kHz (Au et al.,
2001; Au et al., 2006). Songs have also been recorded on feeding grounds
(Mattila et al., 1987; Clark and Clapham, 2004). The main energy lies between
0.2 and 3.0 kHz, with frequency peaks at 4.7 kHz. “Feeding” calls, unlike song
and social sounds, are highly stereotyped series of narrow-band trumpeting calls.
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They are 20 Hz to 2 kHz, less than 1 second (s) in duration, and have source
levels of 162 to 192 dB re 1 pPa. The fundamental frequency of feeding calls is
estimated to be approximately 500 Hz (D'Vincent et al., 1985; Thompson et al.,
1986). Zoidis et al. (2008) recorded humpback whale calves in Hawaii and
reported that they produced simple structured vocalizations that were mostly low
frequency (140 to 4,000 Hz with a mean of 220 Hz).

More recently, the acoustics and dive profiles associated with humpback whale
feeding behavior in the northwest Atlantic has been documented with D-tags
(Stimpert et al., 2007). Underwater lunge behavior was associated with nocturnal
feeding at depth and with multiple bouts of broadband click trains that were
acoustically different from toothed whale echolocation: Stimpert et al. (2007)
termed these sounds “mega-clicks” which showed relatively low received levels
at the D-tags with the majority of acoustic energy below 2 kHz. More data are
required to facilitate a more complete understanding of this newly-described
acoustic, dive and feeding behavior of humpback whales. Humpback whale calves
produce low frequency vocalizations (mean = 220 Hz) that are simple in structure,
and are narrow in bandwidth (mean = 2 kHz) (Zoidis et al., 2008).

While no measured data on hearing ability are available for this species, Ketten
(1997) hypothesized that mysticetes have acute infrasonic hearing. Houser et al.
(2001) produced the first humpback whale audiogram (using a mathematical
model). The predicted audiogram indicates sensitivity to frequencies from 700 Hz
to 10 kHz, with maximum relative sensitivity between 2 and 6 kHz. Au et al.
(2006) noted that if the popular notion that animals generally hear the totality of
the sounds they produce is applied to humpback whales, this suggests that its
upper frequency limit of hearing is as high as 24 kHz.

Habitat—Although humpback whales typically travel over deep, oceanic waters
during migration, their feeding and breeding habitats are mostly in shallow,
coastal waters over continental shelves (Clapham and Mead, 1999). Shallow
banks or ledges with high sea-floor relief characterize feeding grounds (Payne et
al., 1990; Hamazaki, 2002). The habitat requirements of wintering humpbacks
appear to be determined by the conditions necessary for calving. Optimal calving
conditions are warm waters (24° to 28°C [75 to 82°F) and relatively shallow, low-
relief ocean bottom in protected areas (i.e., behind reefs) (Sanders et al., 2005).
Females with calves occur in significantly shallower waters than other groups of
humpback whales, and breeding adults use deeper, more offshore waters
(Smultea, 1994; Ersts and Rosenbaum, 2003).

General Distribution—Humpback whales are globally distributed in all major
oceans and most seas. They are generally found during the summer on high-
latitude feeding grounds and during the winter in the tropics and subtropics
around islands, over shallow banks, and along continental coasts, where calving
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occurs. Most humpback whale sightings are in nearshore and continental shelf
waters; however, humpback whales frequently travel through deep water during
migration (Clapham and Mattila, 1990; Calambokidis et al., 2001).

In the North Atlantic Ocean, humpbacks are found from spring through fall on
feeding grounds that are located from south of New England to northern Norway
(NMFS, 1991). During the winter, most of the North Atlantic population of
humpback whales is believed to migrate south to calving grounds in the West
Indies region (Whitehead and Moore, 1982; Smith et al., 1999; Stevick et al.,
2003b).

There has been an increasing occurrence of humpbacks, which appear to be
primarily juveniles, during the winter along the U.S. Atlantic coast from Florida
north to Virginia (Clapham et al., 1993; Swingle et al., 1993; Wiley et al., 1995;
Laerm et al., 1997). It has recently been proposed that the mid-Atlantic region
primarily represents a supplemental winter feeding ground, which is also an area
of mixing of humpback whales from different feeding stocks (Barco et al., 2002).

Occurrence in the Site A USWTR—Humpback whales may occur throughout the Jacksonville

OPAREA (including the Site A USWTR) during fall, winter, and spring during migrations
between calving grounds in the Caribbean and feeding grounds off the northeastern U.S..
Humpback whales are not expected in the vicinity of the Site A area during summer, since they
should occur further north on their feeding grounds; however, rare occurrences are possible,
since there are documented sightings to the south in the Bahamas during this time of year (DoN,

2008n).

Minke Whale — Site A

General Description—Minke whales are small rorquals; adults reach lengths of
just over 9 m (Jefferson et al., 1993). In the western North Atlantic, minke whales
feed primarily on schooling fish, such as sand lance, capelin, herring, and
mackerel (Kenney et al., 1985), as well as copepods and krill (Horwood, 1990).

Status—There are four recognized populations in the North Atlantic Ocean:
Canadian East Coast, West Greenland, Central North Atlantic, and Northeastern
North Atlantic (Donovan, 1991). Minke whales off the eastern U.S. are
considered to be part of the Canadian East Coast stock which inhabits the area
from the eastern half of the Davis Strait to 45° West (W) and south to the Gulf of
Mexico (Waring et al., 2008). The best estimate of abundance for the Canadian
East Coast stock is 3,312 individuals (Waring et al., 2008). The minke whale is
under the jurisdiction of NMFS.

Diving Behavior—Diel and seasonal variation in surfacing rates are documented
for this species; this is probably due to changes in feeding patterns (Stockin et al.,
2001). Dive durations of 7 to 380 s are recorded in the eastern North Pacific and
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the eastern North Atlantic (Lydersen and Qritsland, 1990; Stern, 1992; Stockin et
al., 2001). Mean time at the surface averages 3.4 s (standard deviation [SD] was +
0.3 s) (Lydersen and Oritsland, 1990). Stern (1992) described a general surfacing
pattern of minke whales consisting of about four surfacings interspersed by short-
duration dives averaging 38 s. After the fourth surfacing, there was a longer
duration dive ranging from approximately 2 to 6 min.

Acoustics and Hearing—Recordings of minke whale sounds indicate the
production of both high- and low-frequency sounds (range of 0.06 to 20 kHz)
(Beamish and Mitchell, 1973; Winn and Perkins, 1976; Thomson and Richardson,
1995; Mellinger et al., 2000). Minke whale sounds have a dominant frequency
range of 0.06 to greater than 12 kHz, depending on sound type (Thomson and
Richardson, 1995; Edds-Walton, 2000). Mellinger et al. (2000) described two
basic forms of pulse trains: a “speed-up” pulse train (dominant frequency range:
0.2 to 0.4 kHz) with individual pulses lasting 40 to 60 ms, and a less common
“slow-down” pulse train (dominant frequency range: 50 to 0.35 kHz) lasting for
70 to 140 ms. Source levels for this species have been estimated to range from
151 to 175 dB re 1 pPa (Ketten, 1998). Gedamke et al. (2001) recorded a complex
and stereotyped sound sequence (“star-wars vocalization”) in the southern
hemisphere that spanned a frequency range of 50 Hz to 9.4 kHz. Broadband
source levels between 150 and 165 dB re 1 uPa were calculated for this star-wars
vocalization. “Boings” recorded in the North Pacific have many striking
similarities to the star-wars vocalization in both structure and acoustic behavior.
“Boings” are produced by minke whales and are suggested to be a breeding
display, consisting of a brief pulse at 1.3 kHz followed by an amplitude-
modulated call with greatest energy at 1.4 kHz, with slight frequency modulation
over a duration of 2.5 s (Rankin and Barlow, 2005).

While no empirical data on hearing ability for this species are available, Ketten
(1997) hypothesized that mysticetes are most adapted to hear low to infrasonic
frequencies.

Habitat—Off eastern North America, minke whales generally remain in waters
over the continental shelf, including inshore bays and estuaries (Mitchell and
Kozicki, 1975; Murphy, 1995; Mignucci-Giannoni, 1998). However, based on
whaling catches and global surveys, there is an offshore component to minke
whale distribution (Slijper et al., 1964; Horwood, 1990; Mitchell, 1991).

General Distribution—Minke whales are distributed in polar, temperate, and
tropical waters (Jefferson et al., 1993); they are less common in the tropics than in
cooler waters. This species is more abundant in New England waters than in the
mid-Atlantic (Hamazaki, 2002; Waring et al., 2006). The southernmost sighting in
recent NMFS shipboard surveys was of one individual offshore of the mouth of
Chesapeake Bay, in waters with a bottom depth of 3,475 m (11,400 ft) (Mullin
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and Fulling, 2003). Minke whales off the U.S. Atlantic coast apparently migrate
offshore and southward in winter (Mitchell, 1991). Minke whales are known to
occur during the winter months (November through March) in the western North
Atlantic from Bermuda to the West Indies (Winn and Perkins, 1976; Mitchell,
1991; Mellinger et al., 2000).

Mating is thought to occur in October to March but has never been observed
(Stewart and Leatherwood, 1985). However, location of specific breeding grounds
is unknown though it is thought to be in areas of low latitude (Jefferson et al.,
2008).

Occurrence in the Site A USWTR—Minke whales generally occupy the continental shelf and are

widely scattered in the mid-Atlantic region (CETAP, 1982). Minke whale sightings have been
recorded in the vicinity of the Action Area during the winter (DoN, 2008n). The winter range of
some rorquals (and often extrapolated to the minke whale) is thought to be in deep, offshore
waters particularly at lower latitudes (Kellogg, 1928; Gaskin, 1982), and minke whale sightings
have been reported in deep waters during this time of year (Slijper et al., 1964; Mitchell, 1991).
In the Jacksonville OPAREA, minke whales may occur just inshore of the shelf break and
seaward throughout most of the year (DoN, 2008n). The minke whale is expected to occur in the
Site A USWTR, except during the summer, when minke whales are expected to occur at higher
latitudes on their feeding grounds.

Bryde's Whale — Site A

General Description—Bryde’s whales usually have three prominent ridges on
the rostrum (other rorquals generally have only one) (Jefferson et al., 1993).
Adults can be up to 15.5 m (51 ft) in length (Jefferson et al., 1993). Bryde’s
whales can be easily confused with sei whales. Bryde’s whales are lunge-feeders,
feeding on schooling fish and krill (Nemoto and Kawamura, 1977; Siciliano et al.,
2004; Anderson, 2005).

Status—No abundance information is currently available for Bryde’s whales in
the western North Atlantic (Waring et al., 2008). Bryde’s whales are under the
jurisdiction of NMFS.

Diving Behavior—Bryde’s whales are lunge-feeders, feeding on schooling fish
and krill (Nemoto and Kawamura, 1977; Siciliano et al., 2004; Anderson, 2005).
Cummings (1985) reported that Bryde’s whales may dive as long as 20 min.

Acoustics and Hearing—Bryde’s whales produce low frequency tonal and swept
calls similar to those of other rorquals (Oleson et al., 2003). Calls vary regionally,
yet all but one of the call types have a fundamental frequency below 60 Hz. They
last from one-quarter of a second to several seconds and are produced in extended
sequences (Oleson et al., 2003). Heimlich et al. (2005) recently described five
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tone types. While no data on hearing ability for this species are available, Ketten
(1997) hypothesized that mysticetes have acute infrasonic hearing.

Habitat—Bryde’s whales are found both offshore and near the coasts in many
regions. The Bryde’s whale appears to have a preference for water temperatures
between approximately 15° and 20°C (58 to 69°F) (Yoshida and Kato, 1999).
Bryde’s whales are more restricted to tropical and subtropical waters than other
rorquals.

General Distribution—Bryde’s whales are found in subtropical and tropical
waters and generally do not range north of 40° in the northern hemisphere or
south of 40° in the southern hemisphere (Jefferson et al., 1993). The Bryde’s
whale does not have a well-defined breeding season in most areas and locations of
specific breeding areas are unknown.

Occurrence in the Site A USWTR—There is a general lack of knowledge of this species,

particularly in the North Atlantic, although records support a tropical occurrence for the species
here (Mead, 1977). This species has been known to strand on the coasts of Georgia and eastern
Florida (Schmidly, 1981). It is possible some of the sightings of unidentified rorquals recorded in
the region may be of Bryde’s whales. Bryde’s whales may occur seaward of the shoreline year-
round (DoN, 2008n). It is expected that Bryde’s whales may occur in the Site A USWTR.

Sei Whale — Site A

General Description—Adult sei whales are up to 18 m (59 ft) in length and are
mostly dark gray in color with a lighter belly, often with mottling on the back
(Jefferson et al., 1993). In the North Atlantic Ocean, the major prey species are
copepods and krill (Kenney et al., 1985).

Status—The IWC recognizes three sei whale stocks in the North Atlantic: Nova
Scotia, Iceland-Denmark Strait, and Northeast Atlantic (Perry et al., 1999). The
Nova Scotia Stock occurs in U.S. Atlantic waters (Waring et al., 2008). The best
abundance estimate for sei whales in the western North Atlantic is 207; however
this is considered conservative due to uncertainties in population movements and
structure (Waring et al., 2008). The sei whale is under the jurisdiction of the
NMEFS. A draft recovery plan for fin and sei whales was released in 1998 (NMFS,
1998a). It has since been determined that the two species should have separate
recovery plans. The independent recovery plan for the sei whale has not yet been
issued; however, the species is listed as endangered under the ESA.

Diving Behavior—There are no reported diving depths or durations for sei
whales.
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o Acoustics and Hearing—Sei whales produce low frequency downswept
vocalizations, averaging from 82 to 34 Hz over 1.4 seconds (Baumgartner et al.,
2008). Sei whale vocalizations have been recorded only on a few occasions.
Recordings from the North Atlantic consisted of paired sequences (0.5 to 0.8 s,
separated by 0.4 to 1.0 s) of 10 to 20 short (4 milliseconds [ms]) FM sweeps
between 1.5 and 3.5 kHz; source level was not known (Thomson and Richardson,
1995). These mid-frequency calls are distinctly different from low-frequency
tonal and frequency swept calls recently recorded in the Antarctic; the average
duration of the tonal calls was 0.45 + 0.3 s, with an average frequency of 433 +
192 Hz and a maximum source level of 156 + 3.6 dB re 1 pPa (McDonald et al.,
2005). While no data on hearing ability for this species are available, Ketten
(1997) hypothesized that mysticetes have acute infrasonic hearing.

. Habitat—Sei whales are most often found in deep, oceanic waters of the cool
temperate zone. Sei whales appear to prefer regions of steep bathymetric relief,
such as the continental shelf break, canyons, or basins situated between banks and
ledges (Kenney and Winn, 1987; Schilling et al., 1992; Gregr and Trites, 2001;
Best and Lockyer, 2002). These areas are often the location of persistent
hydrographic features, which may be important factors in concentrating prey,
especially copepods. On the feeding grounds, the distribution is largely associated
with oceanic frontal systems (Horwood, 1987). Characteristics of preferred
breeding grounds are unknown. Horwood (1987) noted that sei whales prefer
oceanic waters and are rarely found in marginal seas; historical whaling catches
were usually from deepwater, and land station catches were usually taken from
along or just off the edges of the continental shelf.

. General Distribution—Sei whales have a worldwide distribution but are found
primarily in cold temperate to subpolar latitudes rather than in the tropics or near
the poles (Horwood, 1987). Sei whales spend the summer months feeding in the
subpolar higher latitudes and return to the lower latitudes to calve in the winter.
For the most part, the location of winter breeding areas remains a mystery (Rice,
1998; Perry et al., 1999).

In the western North Atlantic Ocean, the Nova Scotia Stock of the sei whale
occurs primarily from Georges Bank north to Davis Strait (northeast Canada,
between Greenland and Baffin Island; Perry et al., 1999). Peak abundance in U.S.
waters occurs from winter through spring (mid-March through mid-June),
primarily around the edges of Georges Bank (CETAP, 1982; Stimpert et al.,
2003). The distribution of the Nova Scotia stock might extend along the U.S.
coast at least to North Carolina (NMFS, 1998a).

The hypothesis is that the Nova Scotia stock moves from spring feeding grounds

on or near Georges Bank, to the Scotian Shelf in June and July, eastward to
perhaps Newfoundland and the Grand Banks in late summer, then back to the
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Scotian Shelf in fall, and offshore and south in winter (Mitchell and Chapman,
1977).

Occurrence in the Site A USWTR—The sei whale may occur rarely in Jacksonville OPAREA
(including the Site A USWTR) during fall, winter, and spring due to the species’ preference for
deep, oceanic waters (waters with a bottom depth >2,000 m [6,500 ft]). Sei whales are not
expected to occur in the OPAREA during the summer when they are on feeding grounds around
the eastern Scotian Shelf or Grand Banks (Mitchell, 1975; Mitchell and Chapman, 1977). The sei
whale is expected to occur only rarely in the deep water portions of Site A USWTR.

Fin Whale — Site A

. General Description—The fin whale is the second-largest whale species, with
adults reaching 24 m (79 ft) in length (Jefferson et al., 1993). Fin whales feed by
“gulping” upon a wide variety of small, schooling prey (especially herring,
capelin, and sand lance) including squid and crustaceans (krill and copepods)
(Kenney et al., 1985; NMFS, 20061).

. Status—The NOAA SAR estimates that there are 2,269 individual fin whales in
the U.S. Atlantic waters (Waring et al., 2008); this is probably an underestimate,
however, as survey coverage of known and potential fin whale habitat was
incomplete. The fin whale is listed as endangered under the ESA and is managed
under jurisdiction of the NMFS. The draft recovery plan for the fin whale was
released in June 2006 (NMFS, 20061). NMFS recently initiated a five-year review
for the fin whale under the ESA (NMFS, 2007a).

. Diving Behavior—Fin whale dives are typically 5 to 15 min long and separated
by sequences of four to five blows at 10- to 20-s intervals (CETAP, 1982; Stone
et al, 1992; Lafortuna et al., 2003). Kopelman and Sadove (1995) found
significant differences in blow intervals, dive times, and blows per hour between
surface-feeding and non-surface-feeding fin whales. Croll et al. (2001b)
determined that fin whales off the Pacific coast dived to a mean of 98 m (321 ft)
(SD of + 33 m [107 ft]) with a duration of 6.3 min (SD of £ 1.5 min) when
foraging and to 59 m (195 ft) (SD of + 30 m [97 ft]) with a duration of 4.2 min
(SD of + 1.7 min) when not foraging. Panigada et al. (1999) reported fin whale
dives exceeding 150 m (492 ft) and coinciding with the diel migration of krill.

. Acoustics and Hearing—Fin and blue whales produce calls with the lowest
frequency and highest source levels of all cetaceans. Infrasonic, pattern sounds
have been documented for fin whales (Watkins et al., 1987; Clark and Fristrup,
1997; McDonald and Fox, 1999). Fin whales produce a variety of sounds with a
frequency range up to 750 Hz. The long, patterned 15 to 30 Hz vocal sequence is
most typically recorded; only males are known to produce these (Croll et al.,
2002). The most typical fin whale sound is a 20 Hz infrasonic pulse (actually an
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FM sweep from about 23 to 18 Hz) with durations of about 1 s and can reach
source levels of 184 to 186 dB re 1 pPa (maximum up to 200; Watkins et al.,
1987; Thomson and Richardson, 1995; Charif et al., 2002). Croll et al. (2002)
recently suggested that these long, patterned vocalizations might function as male
breeding displays, much like those that male humpback whales sing. The source
depth, or depth of calling fin whales, has been reported to be about 50 m (164 ft)
(Watkins et al., 1987). While no data on hearing ability for this species are
available, Ketten (1997) hypothesized that mysticetes have acute infrasonic
hearing.

Habitat—The fin whale is found in continental shelf, slope, and oceanic waters.
Off the U.S. east coast, the fin whale appears to be scarce in slope and Gulf
Stream waters (CETAP, 1982; Waring et al., 1992). Waring et al. (1992) reported
sighting fin whales along the edge of a warm core eddy and a remnant near
Wilmington Canyon, along the northern wall of the Gulf Stream. Globally, this
species tends to be aggregated in locations where populations of prey are most
plentiful, irrespective of water depth, although those locations may shift
seasonally or annually (Payne et al., 1986; 1990; Kenney et al., 1997
Notarbartolo-di-Sciara et al., 2003). Clark and Gagnon (2004) determined that
vocalizing fin whales show strong preferences for shelf breaks, seamounts, or
other areas where food resources are known to occur, even during summer
months.

General Distribution—Fin whales are broadly distributed throughout the world’s
oceans, including temperate, tropical, and polar regions (Jefferson et al., 2008).
The overall range of fin whales in the North Atlantic extends from the Gulf of
Mexico/Caribbean Sea and Mediterranean Sea north to Greenland, Iceland, and
Norway (Gambell, 1985; NMFS, 1998a). In the western North Atlantic, the fin
whale is the most commonly sighted large whale in continental shelf waters from
the mid-Atlantic coast of the U.S. to eastern Canada (CETAP, 1982; Hain et al.,
1992).

Relatively consistent sighting locations for fin whales off the U.S. Atlantic coast
include the banks on the Nova Scotian Shelf, Georges Bank, Jeffreys Ledge,
Cashes Ledge, Stellwagen Bank, Grand Manan Bank, Newfoundland Grand
Banks, the Great South Channel, the Gulf of St. Lawrence, off Long Island and
Block Island, Rhode Island, and along the shelf break of the northeastern U.S.
(CETAP, 1982; Hain et al., 1992; Waring et al., 2004). Hain et al. (1992) reported
that the single most important habitat in their study was a region of the western
Gulf of Maine, to Jeffreys Ledge, Cape Ann, Stellwagen Bank, and to the Great
South Channel, in approximately 50 m (164 ft) of water. This was an area of high
prey (sand lance) density during the 1970s and early 1980s (Kenney and Winn,
1986). Secondary areas of important fin whale habitat included the mid- to outer
shelf from the northeast area of Georges Bank through the MAB.
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Based on passive acoustic detection using Navy Sound Surveillance System
(SOSUS) hydrophones in the western North Atlantic (Clark, 1995), fin whales are
believed to move southward in the fall and northward in spring. The location and
extent of the wintering grounds are poorly known (Aguilar, 2002). Fin whales
have been seen feeding as far south as the coast of Virginia (Hain et al., 1992).

Fin whales are not completely absent from northeastern U.S. continental shelf
waters in winter, indicating that not all members of the population conduct a full
seasonal migration. Perhaps a fifth to a quarter of the spring/summer peak
population remains in this area year-round (CETAP, 1982; Hain et al., 1992).

Peak calving is in October through January (Hain et al., 1992). However, location
of breeding grounds is unknown.

Occurrence in the Site A USWTR— Fin whales are more commonly found north of Cape

Hatteras (CETAP, 1982; Hain et al., 1992; Waring et al., 2007) than in the Jacksonville
OPAREA. Fin whales may occur seaward of the shore in the Site A USWTR during the winter,
spring, and fall (DoN, 2008n). During the summer, fin whales should be on their feeding grounds
at higher latitudes off the northeastern U.S. and are not expected to occur offshore of Florida.

Blue Whale — Site A

General Description—Blue whales are the largest-living animals. Adult blue
whales in the Northern Hemisphere reach 23 to 28 m (75 to 92 ft) in length
(Jefferson et al., 1993). Blue whales, like other rorquals, feed by “gulping”
(Pivorunas, 1979) almost exclusively on krill (Nemoto and Kawamura, 1977).

Status—The endangered blue whale was severely depleted by commercial
whaling in the twentieth century (NMFS, 1998b). At least two discrete
populations are found in the North Atlantic. One ranges from West Greenland to
New England and is centered in eastern Canadian waters; the other is centered in
Icelandic waters and extends south to northwest Africa (Sears et al., 2005). There
are no current estimates of abundance for the North Atlantic blue whale (Waring
et al., 2008); however, the 308 photo-identified individuals from the Gulf of St.
Lawrence area are considered to be a minimum population estimate for the
western North Atlantic stock (Sears et al., 1987; Waring et al., 2008). The blue
whale is under the jurisdiction of the NMFS. The recovery plan for the blue whale
was issued in 1998 (NMFS, 1998Db).

Diving Behavior— Blue whales spend greater than 94 percent of their time
below the water’s surface (Lagerquist et al., 2000). Croll et al. (2001a) determined
that blue whales dived to an average of 140 m (459 ft) (S.D. of = 46 m [152 ft])
and for 7.8 min (S.D. of = 1.9 min) when foraging and to 68 m (222 ft) (S.D. of +
51 m [169 ft]) and for 4.9 min (S.D. of + 2.5 min) when not foraging. However,
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dives deeper than 300 m (984 ft) have been recorded from tagged individuals
(Calambokidis et al., 2003).

Acoustics and Hearing— Blue and fin whales produce calls with the lowest
frequency and highest source levels of all cetaceans. Sounds are divided into two
categories: short-duration or long duration. Blue whale vocalizations are typically
long, patterned low-frequency sounds with durations up to 36 seconds (Thomson
and Richardson, 1995) repeated every 1 to 2 min (Mellinger and Clark, 2003).
Their frequency range is 12 to 400 Hz, with dominant energy in the infrasonic
range at 12 to 25 Hz (Ketten, 1998; Mellinger and Clark, 2003). These long,
patterned, infrasonic call series are sometimes referred to as “songs.” The short-
duration sounds are transient, frequency-modulated calls having a higher
frequency range and shorter duration than song notes and often sweeping down in
frequency (Di lorio et al., 2005; Rankin et al., 2005). Short-duration sounds
appear to be common; however, they are underrepresented in the literature
(Rankin et al., 2005). These short-duration sounds are less than 5 seconds in
duration (Di Iorio et al., 2005; Rankin et al., 2005) and are high-intensity,
broadband (858+148 Hz) pulses (Di Iorio et al., 2005). Source levels of blue
whale vocalizations are up to 188 dB re 1 pPa-m (Ketten, 1998; Moore, 1999;
McDonald et al., 2001). During the Magellan II Sea Test (at-sea exercises
designed to test systems for antisubmarine warfare) off the coast of California in
1994, blue whale vocalization source levels at 17 Hz were estimated in the range
of 195 dB re 1 uPa-m (Aburto et al., 1997). Vocalizations of blue whales appear
to vary among geographic areas (Rivers, 1997), with clear differences in call
structure suggestive of separate populations for the western and eastern regions of
the North Pacific (Stafford et al., 2001). Blue whale sounds in the North Atlantic
have been confirmed to have different characteristics (i.e., frequency, duration,
and repetition) than those recorded in other parts of the world (Mellinger and
Clark, 2003; Berchok et al., 2006). Stafford et al. (2005) recorded the highest
calling rates when blue whale prey was closest to the surface during its vertical
migration. While no data on hearing ability for this species are available, Ketten
(1997) hypothesized that mysticetes have acute infrasonic hearing.

Habitat—Blue whales inhabit both coastal and oceanic waters in temperate and
tropical areas (Yochem and Leatherwood, 1985). Blue whales in the Atlantic are
primarily found in deeper, offshore waters and are rare in shallow, shelf waters
(Wenzel et al., 1988). Important foraging areas for this species include the edges
of continental shelves and upwelling regions (Reilly and Thayer, 1990;
Schoenherr, 1991). Based on acoustic and tagging data from the North Pacific,
relatively cold, productive waters and fronts attract feeding blue whales (e.g.,
Moore et al., 2002). In the Gulf of St. Lawrence, blue whales show strong
preferences for the nearshore regions where strong tidal and current mixing leads
to high productivity and rich prey resources (Sears et al., 1990). Clark and
Gagnon (2004) determined that vocalizing blue whales show strong preferences
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for shelf breaks, sea mounts, or other areas where food resources are known to
occur, even during summer months.

General Distribution—Blue whales are distributed from the ice edge to the
tropics and subtropics in both hemispheres (Jefferson et al., 1993). Stranding and
sighting data suggest that the blue whale’s original range in the Atlantic extended
south to Florida, the Gulf of Mexico, however the southern limit of this species’
range is unknown (Yochem and Leatherwood, 1985). Blue whales rarely occur in
the U.S. Atlantic EEZ and the Gulf of Maine from August to October, which may
represent the limits of their feeding range (CETAP, 1982; Wenzel et al., 1988).
Researchers using Navy Integrated Undersea Surveillance System (IUSS)
resources have more recently been able to detect blue whales throughout the open
Atlantic south to at least The Bahamas (Clark, 1995; Clark and Gagnon, 2004)
suggesting that all North Atlantic blue whales may comprise a single stock
(NMEFS, 1998a).

Calving occurs primarily during the winter (Yochem and Leatherwood, 1985;
Jefferson et al., 2008). Breeding grounds are thought to be located in
tropical/subtropical waters; however exact locations are unknown (Jefferson et al.,
2008).

Occurrence in the Site A USWTR— Blue whales may occur rarely in the Jacksonville OPAREA

(including the Site A USWTR) during fall, winter, and spring due to their preference for deep
oceanic waters (waters with a bottom depth >2,000 m [6,560 ft]). Winter range of most rorquals
(blue, fin, sei, and minke whales) is hypothesized to be in offshore waters (Kellogg, 1928;
Gaskin, 1982). Blue whales are not expected to occur in the Site A area during summer when
they are likely farther north in their feeding ranges.

Odontocetes

Following is a general discussion of the distribution of odontocete species that may occur in the
Jacksonville OPAREA in the vicinity of Site A.

Sperm Whale — Site A

General Description—The sperm whale is the largest toothed whale species.
Adult females can reach 12 m (39 ft) in length, while adult males measure as
much as 18 m (59 ft) in length (Jefferson et al., 1993). Sperm whales prey on
mesopelagic squids and other cephalopods, as well as demersal fishes and benthic
invertebrates (Rice, 1989; Clarke, 1996).

Status—Sperm whales are classified as endangered under the ESA (NMFS,
2006d), although they are globally not in any immediate danger of extinction. The
current combined best estimate of sperm whale abundance from Florida to the
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Bay of Fundy in the western North Atlantic Ocean is 4,804 individuals (Waring et
al., 2008). Stock structure for sperm whales in the North Atlantic is unknown
(Dufault et al., 1999). The sperm whale is under the jurisdiction of the NMFS.
The draft recovery plan for the sperm whale was released in June 2006 for public
comment (NMFS, 2006m). In January 2007, NMFS initiated a five-year review
for the sperm whale under the ESA (NMFS, 2007d).

Diving Behavior—Sperm whales forage during deep dives that routinely exceed
a depth of 400 m (1,312 ft) and a duration of 30 minutes (Watkins et al., 2002).
They are capable of diving to depths of over 2,000 m (6,562 ft) with durations of
over 60 minutes (Watkins et al., 1993). Sperm whales spend up to 83 percent of
daylight hours underwater (Jaquet et al., 2000; Amano and Yoshioka, 2003).
Males do not spend extensive periods of time at the surface (Jaquet et al., 2000).
In contrast, females spend prolonged periods of time at the surface (1 to 5 hr
daily) without foraging (Whitehead and Weilgart, 1991; Amano and Yoshioka,
2003). An average dive cycle consists of about a 45-min dive with a 9-min
surface interval (Watwood et al.,, 2006). The average swimming speed is
estimated to be 2.5 km/hr (1.3 NM/hr) (Watkins et al., 2002). Dive descents for
tagged individuals average 11 min at a rate of 1.52 m/s (2.95 kt), and ascents
average 11.8 min at a rate of 5.5 km/hr (3 NM/hr) (Watkins et al., 2002).

Acoustics and Hearing—Sperm whales typically produce short-duration (less
than 30 ms), repetitive broadband clicks used for communication and
echolocation. These clicks range in frequency from 0.1 to 30 kHz, with dominant
frequencies between the 2 to 4 kHz and 10 to 16 kHz ranges (Thomson and
Richardson, 1995). When sperm whales are socializing, they tend to repeat series
of group-distinctive clicks (codas), which follow a precise rhythm and may last
for hours (Watkins and Schevill, 1977). The different types of codas have been
associated with specific behavioral contexts (Frantzis and Alexadou, 2008).
Codas are shared between individuals of a social unit and are considered to be
primarily for intragroup communication (Weilgart and Whitehead, 1997; Rendell
and Whitehead, 2004). Recent research in the South Pacific suggests that in
breeding areas the majority of codas are produced by mature females (Marcoux et
al., 2006). Coda repertoires have also been found to vary geographically and are
categorized as dialects, similar to those of killer whales (Weilgart and Whitehead,
1997; Pavan et al., 2000). For example, significant differences in coda repertoire
have been observed between sperm whales in the Caribbean and those in the
Pacific (Weilgart and Whitehead, 1997). Furthermore, the clicks of neonatal
sperm whales are very different from those of adults. Neonatal clicks are of
low-directionality, long-duration (2 to 12 ms), low-frequency (dominant
frequencies around 0.5 kHz) with estimated source levels between 140 and 162
dB re 1 pPa rms, and are hypothesized to function in communication with adults
(Madsen et al., 2003a). Source levels from adult sperm whales’ highly directional
(possible echolocation), short (100 microseconds [us]) clicks have been estimated
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up to 236 dB re 1 pPa rms (Mghl et al., 2003). Creaks (rapid sets of clicks) are
heard most-frequently when sperm whales are engaged in foraging behavior in the
deepest portion of their dives with intervals between clicks and source levels
being altered during these behaviors (Miller et al., 2004; Laplanche et al., 2005).
It has been shown that sperm whales may produce clicks during 81 percent of
their dive period, specifically 64 percent of the time during their descent phases
(Watwood et al., 2006). In addition to producing clicks, sperm whales in some
regions like Sri Lanka and the Mediterranean Sea have been recorded making
what are called trumpets at the beginning of dives just before commencing click
production (Teloni, 2005). The estimated source level of one of these low
intensity sounds (trumpets) was estimated to be 172 dB re 1 pPa (Teloni et al.,
2005).

The anatomy of the sperm whale’s inner and middle ear indicates an ability to
best hear high-frequency to ultrasonic frequency sounds. They may also possess
better low-frequency hearing than other odontocetes, although not as low as many
baleen whales (Ketten, 1992). The auditory brainstem response (ABR) technique
used on a stranded neonatal sperm whale indicated it could hear sounds from 2.5
to 60 kHz with best sensitivity to frequencies between 5 and 20 kHz (Ridgway
and Carder, 2001).

o Habitat—Sperm whale distribution can be variable, but is generally associated
with waters over the continental shelf edge, continental slope, and offshore
(CETAP, 1982; Hain et al., 1985; Smith et al., 1996; Waring et al., 2001; Davis et
al., 2002). Rice (1989) noted a strong offshore preference by sperm whales.

In some areas, sperm whale densities have been correlated with high secondary
productivity and steep underwater topography (Jaquet and Whitehead, 1996).
Data from the Gulf of Mexico suggest that sperm whales adjust their movements
to stay in or near cold-core rings (Davis et al., 2000, 2002), which demonstrate
that sperm whales can shift their movements in response to prey density.

Off the eastern U.S., sperm whales are found in regions of pronounced horizontal
temperature gradients, such as along the edges of the Gulf Stream and within
warm-core rings (Waring et al., 1993; Jaquet et al., 1996; Griffin, 1999). Fritts et
al. (1983) reported sighting sperm whales associated with the Gulf Stream.
Waring et al. (2003) conducted a deepwater survey south of Georges Bank in
2002 and examined fine-scale habitat use by sperm whales. Sperm whales were
located in waters characterized by sea-surface temperatures of 23° to 25°C (73° to
77°F) and bottom depths of 325 to 2,300 m (1,066 to 7,546 ft) (Waring et al.,
2003).

. General Distribution—Sperm whales are found from tropical to polar waters in
all oceans of the world between approximately 70°N and 70°S (Rice, 1998).
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Females are normally restricted to areas with SST greater than approximately
15°C (59°F), whereas males, and especially the largest males, can be found in
waters as far poleward as the pack ice with temperatures close to 0°C (32°F)
(Rice, 1989). The thermal limits of female distribution correspond approximately
to the 40° parallel (50° in the North Pacific) (Whitehead, 2003).

Sperm whales are the most-frequently sighted whales seaward of the continental
shelf off the eastern U.S. (CETAP, 1982; Kenney and Winn, 1987; Waring et al.,
1993; Waring et al., 2007). In Atlantic EEZ waters, sperm whales appear to have
a distinctly seasonal distribution (CETAP, 1982; Scott and Sadove, 1997; Waring
et al., 2007). Although concentrations shift depending on the season, sperm
whales are generally distributed in Atlantic EEZ waters year-round.

Mating may occur December through August, with the peak breeding season
falling in the spring (NMFS, 2006m); however location of specific breeding
grounds is unknown.

Occurrence in the Site A USWTR— Sperm whales may occur year-round seaward of the shelf

break throughout the Jacksonville OPAREA. The sperm whale is expected in the vicinity of Site
A USWTR, particularly in areas around the shelf break and seaward.

Pygmy and Dwarf Sperm Whales — Site A

General Description—Dwarf and pygmy sperm whales are difficult for the
inexperienced observer to distinguish from one another at sea, and sightings of
either species are often categorized as Kogia spp. The difficulty in identifying
pygmy and dwarf sperm whales is exacerbated by their avoidance reaction
towards ships and change in behavior towards approaching survey aircraft
(Wiirsig et al., 1998). Pygmy and dwarf sperm whales reach body lengths of
around 3 and 2.5 m (8 and 10 ft), respectively (P16n and Bernard, 1999). Kogia
spp. feed on cephalopods and, less often, on deep-sea fish and shrimp (Caldwell
and Caldwell, 1989; McAlpine et al., 1997; Willis and Baird, 1998; Santos et al.,
20006).

Status—There is currently no information to differentiate Atlantic stock(s)
(Waring et al., 2008). The best estimate of abundance for both species combined
in the western North Atlantic is 395 individuals (Waring et al., 2008). Species-
level abundance estimates cannot be calculated due to uncertainty of species
identification at sea (Waring et al., 2008). Pygmy and dwarf sperm whales are
under the jurisdiction of NMFS.

Diving Behavior—Willis and Baird (1998) reported that whales of the genus
Kogia make dives of up to 25 min. Dive times ranging from 15 to 30 min (with 2
min surface intervals) have been recorded for a dwarf sperm whale in the Gulf of
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California (Breese and Tershy, 1993). Median dive times of around 11 min are
documented for Kogia (Barlow, 1999). A satellite-tagged pygmy sperm whale
released off Florida was found to make long nighttime dives, presumably
indicating foraging on squid in the deep scattering layer (DSL) (Scott et al.,
2001). Most sightings of Kogia are brief; these whales are often difficult to
approach and they sometimes actively avoid aircraft and vessels (Wiirsig et al.,
1998).

Acoustics and Hearing—There is little published information on sounds
produced by Kogia spp., although they are categorized as non-whistling smaller
toothed whales. Recently, free-ranging dwarf sperm whales off La Martinique
(Lesser Antilles) were recorded producing clicks at 13 to 33 kHz with durations
of 0.3 to 0.5 s (Jérémie et al., 2006). The only sound recordings for the pygmy
sperm whale are from two stranded individuals. A stranded individual being
prepared for release in the western North Atlantic emitted clicks of narrowband
pulses with a mean duration of 119 ps, interclick intervals between 40 and 70 ms,
centroid frequency of 129 kHz, peak frequency of 130 kHz, and apparent source
level of up to 175 dB re 1 pPa peak-to-peak (Madsen et al., 2005). Another
individual found stranded in Monterey Bay produced echolocation clicks ranging
from 60 to 200 kHz, with a dominant frequency of 120 to 130 kHz (Ridgway and
Carder, 2001).

No information on sound production or hearing is available for the dwarf sperm
whale. An ABR study completed on a stranded pygmy sperm whale indicated a
hearing range of 90 to 150 kHz (Ridgway and Carder, 2001).

Habitat—Kaogia spp. occur in waters along the continental shelf break and over
the continental slope (e.g., Baumgartner et al., 2001; McAlpine, 2002). Data from
the Gulf of Mexico suggest that Kogia spp. may associate with frontal regions
along the continental shelf break and upper continental slope, where higher
epipelagic zooplankton biomass may enhance the densities of squids, their
primary prey (Baumgartner et al., 2001).

General Distribution—Both Kogia species apparently have a worldwide
distribution in tropical and temperate waters (Jefferson et al., 1993). In the
western Atlantic Ocean, stranding records have documented the pygmy sperm
whale as far north as the northern Gulf of St. Lawrence, New Brunswick and parts
of eastern Canada (Piers, 1923, Measures et al., 2004; McAlpine et al., 1997;
Baird et al., 1996) and as far south as Colombia and around to Brazil (in the
southern Atlantic) (de Carvalho, 1967; Geise and Borobia, 1987; Mufioz-Hincapié
et al., 1998). Pygmy sperm whales are also found in the Gulf of Mexico (Hysmith,
1976; Gunter et al., 1955; Baumgartner et al., 2001) and in the Caribbean
(MacLeod and Hauser, 2002).
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The northern range of the dwarf sperm whale is largely unknown; however,
multiple stranding records exist on the eastern coast of the U.S. as far north as
North Carolina (Hohn et al., 2006) and Virginia (Morgan et al., 2002; Potter,
1979). Records of strandings and incidental captures indicate the dwarf sperm
whale may range as far south as the Northern Antilles in the northern Atlantic
(Munoz-Hincapié et al., 1998); although records continue south along Brazil in
the southern Atlantic (Mufioz-Hincapi¢ et al., 1998). Dwarf sperm whales occur
in the Caribbean (Caldwell et al., 1973; Cardona-Maldonado and Mignucci-
Giannoni, 1999) and the Gulf of Mexico (Davis et al., 2002; Jefferson and Schiro,
1997).

Births have been recorded between December and March for dwarf sperm whales
in South Africa (P16n, 2004), however, the breeding season and specific locations
in the northwest Atlantic are unknown. Seasonality and location of pygmy sperm
whale breeding is unknown.

Occurrence in the Site A USWTR—Kogia spp. generally occur along the continental shelf break
and over the continental slope (e.g., Baumgartner et al., 2001; McAlpine, 2002). Kogia spp. are
expected to occur seaward of the shelf break throughout Site A year-round. Few sightings are
recorded in the Jacksonville OPAREA, which is likely due to incomplete survey coverage
throughout most of the deep waters of this region (especially during winter and fall), as well as
their avoidance reactions towards ships. Strandings are recorded near the Jacksonville OPAREA
during all seasons and support the likelihood of Kogia occurrence in the region year-round
(DoN, 2008n). Kogia spp. may occur seaward of the shelf break throughout the Jacksonville
OPAREA vicinity year-round and are expected in this region in the Site A USWTR.

Beaked Whales — Site A

Based upon available data, the following five beaked whale species may be affected by the
proposed activities in the Site A area: Cuvier's beaked whales and four members of the genus
Mesoplodon (True’s, Gervais', Blainville's, and Sowerby's beaked whales).

. General Description—Cuvier's beaked whales are relatively robust compared to
other beaked whale species. Male and female Cuvier's beaked whales may reach
7.5 and 7.0 m (25 and 23 ft) in length, respectively (Jefferson et al., 1993).
Mesoplodon species have maximum reported adult lengths of 6.2 m (20 ft) (Mead,
1989). Stomach content analyses of captured and stranded individuals suggest
beaked whales are deep divers that feed by suction on mesopelagic fishes, squids,
and deepwater benthic invertebrates (Heyning, 1989; Heyning and Mead, 1996;
Santos et al., 2001; MacLeod et al., 2003). Stomach contents of Cuvier’s beaked
whales rarely contain fishes, while stomach contents of Mesoplodon species
frequently do (MacLeod et al., 2003).
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Status—The best estimate of Mesoplodon spp. and Cuvier’s beaked whale
abundance combined in the western North Atlantic is 3,513 individuals (Waring
et al., 2008). A recent study of global phylogeographic structure of Cuvier’s
beaked whales suggested that some regions show a high level of differentiation
(Dalebout et al., 2005); however, Dalebout et al., (2005) could not discern finer-
scale population differences within the North Atlantic. Beaked whales are under
the jurisdiction of NMFS.

Diving Behavior—Dives range from those near the surface where the animals are
still visible to long, deep dives. Dive durations for Mesoplodon spp. are typically
over 20 min (Barlow, 1999; Baird et al., 2005). Tagged northern bottlenose
whales off Nova Scotia were found to dive approximately every 80 min to over
800 m (2,625 ft), with a maximum dive depth of 1,453 m (4,764 ft) for as long as
70 min (Hooker and Baird, 1999). Northern bottlenose whale dives fall into two
discrete categories: short-duration (mean of 12 min), shallow dives and long-
duration (mean of 37 min), deep dives (Hooker and Baird, 1999). Tagged
Cuvier’s beaked whale dive durations as long as 87 min and dive depths of up to
1,990 m (6,529 ft) have been recorded (Baird et al., 2004; Baird et al., 2005).
Tagged Blainville’s beaked whale dives have been recorded to 1,408 m (4,619 ft)
and lasting as long as 54 min (Baird et al., 2005). Baird et al. (2005) reported that
several aspects of diving were similar between Cuvier’s and Blainville’s beaked
whales: (1) both dove for 48 to 68 min to depths greater than 800 m (2,625 ft),
with one long dive occurring on average every 2 hr; (2) ascent rates for long/deep
dives were substantially slower than descent rates, while during shorter dives
there were no consistent differences; and (3) both spent prolonged periods of time
(66 to 155 min) in the upper 50 m (164 ft) of the water column. Both species
make a series of shallow dives after a deep foraging dive to recover from oxygen
debt; average intervals between foraging dives have been recorded as 63 min for
Cuvier’s beaked whales and 92 min for Blainville’s beaked whales (Tyack et al.,
2006).

Acoustics and Hearing—Sounds recorded from beaked whales are divided into
two categories: whistles and pulsed sounds (clicks); whistles likely serve a
communicative function and pulsed sounds are important in foraging and/or
navigation (Johnson et al., 2004; Madsen et al., 2005) (MacLeod and D'Amico,
2006; Tyack et al., 2006). Whistle frequencies are about 2 to 12 kHz, while pulsed
sounds range in frequency from 300 Hz to 135 kHz; however, as noted by
MacLeod and D’Amico (2006), higher frequencies may not be recorded due to
equipment limitations. Whistles recorded from free-ranging Cuvier’s beaked
whales off Greece ranged in frequency from 8 to 12 kHz, with an upsweep of
about 1 s (Manghi et al., 1999), while pulsed sounds had a narrow peak frequency
of 13 to 17 kHz, lasting 15 to 44 s in duration (Frantzis et al., 2002). Short
whistles and chirps from a stranded subadult Blainville's beaked whale ranged in
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frequency from slightly less than 1 to almost 6 kHz (Caldwell and Caldwell,
1971a).

Recent studies incorporating D-tags (miniature sound and orientation recording
tag) attached to Blainville’s beaked whales in the Canary Islands and Cuvier’s
beaked whales in the Ligurian Sea recorded high-frequency echolocation clicks
(duration: 175 ps for Blainville’s and 200 to 250 ps for Cuvier’s) with dominant
frequency ranges from about 20 to over 40 kHz (limit of recording system was 48
kHz) and only at depths greater than 200 m (656 ft) (Johnson et al., 2004; Madsen
et al., 2005; Zimmer et al., 2005; Tyack et al., 2006). The source level of the
Blainville’s beaked whales’ clicks were estimated to range from 200 to 220 dB re
1 pPa peak-to-peak (Johnson et al., 2004), while they were 214 dB re 1 pPa peak-
to-peak for the Cuvier’s beaked whale (Zimmer et al., 2005).

From anatomical examination of their ears, it is presumed that beaked whales are
predominantly adapted to best hear ultrasonic frequencies (MacLeod, 1999;
Ketten, 2000). Beaked whales have well-developed semi-circular canals (typically
for vestibular function but may function differently in beaked whales) compared
to other cetacean species, and they may be more sensitive than other cetaceans to
low-frequency sounds (MacLeod, 1999; Ketten, 2000). Ketten (2000) remarked
on how beaked whale ears (computerized tomography [CT] scans of Cuvier’s,
Blainville’s, Sowerby’s, and Gervais’ beaked whale heads) have anomalously
well-developed vestibular elements and heavily reinforced (large bore, strutted)
Eustachian tubes and noted that they may impart special resonances and acoustic
sensitivities. The only direct measure of beaked whale hearing is from a stranded
juvenile Gervais’ beaked whale using auditory evoked potential techniques (Cook
et al., 2006). The hearing range was 5 to 80 kHz, with greatest sensitivity at 40
and 80 kHz (Cook et al., 2006).

Habitat—World-wide, beaked whales normally inhabit continental slope and
deep oceanic waters (>200 m [656 ft]) (Waring et al., 2001; Cafadas et al., 2002;
Pitman, 2002; MacLeod et al., 2004; Ferguson et al., 2006; MacLeod and
Mitchell, 2006). Beaked whales are only occasionally reported in waters over the
continental shelf (Pitman, 2002). Distribution of Mesoplodon spp. in the North
Atlantic may relate to water temperature (MacLeod, 2000b). The Blainville's and
Gervais' beaked whales occur in warmer southern waters, in contrast to
Sowerby’s and True’s beaked whales that are more northern (MacLeod, 2000a).
Beaked whale abundance off the eastern U.S. may be highest in association with
the Gulf Stream and the warm-core rings it develops (Waring et al., 1992). In
summer, the continental shelf break off the northeastern U.S. is primary habitat
(Waring et al., 2001).

General Distribution—Cuvier's beaked whales are the most widely-distributed
of the beaked whales and are present in most regions of all major oceans
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(Heyning, 1989; MacLeod et al., 2006). This species occupies almost all
temperate, subtropical, and tropical waters, as well as subpolar and even polar
waters in some areas (MacLeod et al., 2006). Blainville's beaked whales are
thought to have a continuous distribution throughout tropical, subtropical, and
warm-temperate waters of the world’s oceans; they occasionally occur in cold-
temperate areas (MacLeod et al., 2006). The Gervais’ beaked whale is restricted
to warm-temperate and tropical Atlantic waters with records throughout the
Caribbean Sea (MacLeod et al., 2006). The Sowerby’s beaked whale is endemic
to the North Atlantic; this is considered to be more of a temperate species
(MacLeod et al., 2006). In the western North Atlantic, confirmed strandings of
True’s beaked whales are recorded from Nova Scotia to Florida and also in
Bermuda (MacLeod et al., 2006). There is also a sighting made southeast of
Hatteras Inlet, North Carolina (note that the latitude provided by Tove is
incorrect) (Tove, 1995).

The continental shelf margins from Cape Hatteras to southern Nova Scotia were
recently identified as known “key areas” for beaked whales in a global review by
MacLeod and Mitchell (2006). Beaked whale life histories are poorly known,
reproductive biology is generally not described, and the locations of specific
breeding grounds are unknown.

Occurrence in the Site A USWTR—Cuvier’s, True’s, Gervais’, and Blainville’s beaked whales
are the only beaked whale species that may occur in the Jacksonville OPAREA, with possible
extralimital occurrences of the Sowerby’s beaked whale. Beaked whale abundance off the U.S.
Atlantic Coast may be highest in association with the Gulf Stream and the warm-core rings it
develops (Waring et al., 1992). Beaked whales may occur seaward of the shelf break throughout
the Jacksonville OPAREA (DoN, 2008n). Expected beaked whale occurrence is seaward of the
shelf break year-round in the Site A USWTR. Beaked whale sightings in the western North
Atlantic Ocean appear to be concentrated in waters between the 200-m (656-ft) isobath and those
just beyond the 2,000-m isobath (6,560 ft) (DoN, 20081, m).

Rough-toothed Dolphin — Site A

) General Description—The rough-toothed dolphin is relatively robust with a
cone-shaped head with no demarcation between the melon and beak (Jefferson et
al., 1993). Rough-toothed dolphins reach 2.8 m (9.2 ft) in length (Jefferson et al.,
1993). They feed on cephalopods and fish, including large fish such as dorado
(Miyazaki and Perrin, 1994; Reeves et al., 1999; Pitman and Stinchcomb, 2002).

o Status—No abundance estimate is available for rough-toothed dolphins in the

western North Atlantic (Waring et al., 2008). The rough-toothed dolphin is under
the jurisdiction of NMFS.
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Diving Behavior—Rough-toothed dolphins may stay submerged for up to 15 min
(Miyazaki and Perrin, 1994) and are known to dive as deep as 150 m (492 ft)
(Manire and Wells, 2005).

Acoustics and Hearing—The rough-toothed dolphin produces a variety of
sounds, including broadband echolocation clicks and whistles. Echolocation
clicks (duration less than 250 ps) typically have a frequency range of 0.1 to 200
kHz, with a dominant frequency of 25 kHz (Miyazaki and Perrin, 1994; Yu et al.,
2003; Chou, 2005). Whistles (duration less than 1 s) have a wide frequency range
of 0.3 to greater than 24 kHz but dominate in the 2 to 14 kHz range (Miyazaki and
Perrin, 1994; Yu et al., 2003).

Auditory evoked potential (AEP) measurements were performed on six
individuals involved in a mass stranding event on Hutchinson Island, Florida in
August 2004 (Cook et al., 2005). The rough-toothed dolphin can detect sounds
between 5 and 80 kHz and is most likely capable of detecting frequencies much
higher than 80 kHz (Cook et al., 2005).

Habitat—The rough-toothed dolphin is regarded as an offshore species that
prefers deep waters; however, it can occur in shallower waters as well (e.g.,
Gannier and West, 2005). Tagging data for this species from the Gulf of Mexico
and western North Atlantic provide important information on habitat preferences.
Three dolphins with satellite-linked transmitters released in 1998 off the Gulf
Coast of Florida were tracked off the Florida panhandle in average water depths
of 195 m (640 ft) (Wells et al., 1999). Dolphins released in March of 2005 after a
mass stranding were tagged with satellite-linked transmitters and released
southeast of Fort Pierce moved within the Gulf Stream and parallel to the
continental shelf off Florida, Georgia, and South Carolina, in waters with a depth
of 400 to 800 m (1,312 to 2,625ft) ( (Manire and Wells, 2005). They later moved
northeast into waters with a depth greater than 4,000 m (13,120 ft) (Manire and
Wells, 2005). Another tagged dolphin released after the 2005 mass stranding
moved north as far as Charleston, South Carolina, before returning to the Miami
area, remaining in relatively shallow waters (Wells, 2007). During May 2005,
seven more rough-toothed dolphins (stranded in the Florida Keys in March 2005
and rehabilitated) were tagged and released by the Marine Mammal Conservancy
in the Florida Keys (Wells, 2007). During an initial period of apparent
disorientation in the shallow waters west of Andros Island, they continued to the
east, then moved north through Crooked Island Passage, and paralleled the West
Indies (Wells, 2007). The last signal placed them northeast of the Lesser Antilles
(Wells, 2007). During September 2005, two more individuals (from the same
mass stranding) were satellite-tagged and released east of the Florida Keys and
proceeded south to a deep trench close to the north coast of Cuba (Wells, 2007).
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General Distribution—Rough-toothed dolphins are found in tropical to warm-
temperate waters globally, rarely ranging north of 40°N or south of 35°S
(Miyazaki and Perrin, 1994). This species is not a commonly encountered species
in the areas where it is known to occur (Jefferson, 2002). Not many records for
this species exist from the western North Atlantic, but they indicate that this
species occurs from Virginia south to Florida, the Gulf of Mexico, the West
Indies, and along the northeastern coast of South America (Leatherwood et al.,
1976; Jefferson et al., 2008). Seasonality and location of rough-toothed dolphin
breeding is unknown.

Occurrence in the Site A USWTR— Occurrence is expected seaward of the shelf break

throughout the Jacksonville OPAREA based on this species’ preference for deep waters (DoN,
2008n). Rough-toothed dolphins are expected seaward of the shelf break in the Site A USWTR.

Bottlenose Dolphin — Site A

General Description—Bottlenose dolphins are large and robust with striking
regional variations in body size; adult body lengths range from 1.9 to 3.8 m (6.2
to 12.5 ft) (Jefferson et al., 1993). Bottlenose dolphins are opportunistic feeders
that utilize numerous feeding strategies to prey upon a variety of fish,
cephalopods, and shrimp (Shane, 1990; Wells and Scott, 1999).

Status—Two forms of bottlenose dolphins are recognized in the western North
Atlantic Ocean: nearshore (coastal) and offshore (Waring et al., 2008). The best
estimate for the western North Atlantic coastal stock of bottlenose dolphins is
15,620 (Waring et al., 2008). Currently, a single western North Atlantic offshore
stock is recognized seaward of 34 km (18NM) from the U.S. coastline (Waring et
al., 2008). The best population estimate for this stock is 81,588 individuals
(Waring et al., 2008).

Diving Behavior—Dive durations as long as 15 min are recorded for trained
individuals (Ridgway et al., 1969). Typical dives, however, are more shallow and
of a much shorter duration. Mean dive durations of Atlantic bottlenose dolphins
typically range from 20 to 40 s at shallow depths (Mate et al., 1995) and can last
longer than 5 min during deep offshore dives (Klatsky et al., 2005). Offshore
bottlenose dolphins regularly dive to 450 m (1,476 ft) and possibly as deep as 700
m (2,297 ft) (Klatsky et al., 2005). Bottlenose dolphin dive behavior may
correlate with diel cycles (Mate et al., 1995; Klatsky et al., 2005); this may be
especially true for offshore stocks, which have dive deeper and more frequently at
night to feed upon the deep scattering layer (Klatsky et al., 2005).

Acoustics and Hearing—Sounds emitted by bottlenose dolphins have been
classified into two broad categories: pulsed sounds (including clicks and burst-
pulses) and narrow-band continuous sounds (whistles), which usually are
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frequency modulated. Clicks and whistles have a dominant frequency range of
110 to 130 kHz and a source level of 218 to 228 dB re 1 puPa (Au, 1993) and 3.4
to 14.5 kHz and 125 to 173 dB re 1 pPa, respectively (Ketten, 1998). Whistles are
primarily associated with communication and can serve to identify specific
individuals (i.e., signature whistles) (Caldwell and Caldwell, 1965; Janik et al.,
2006). Up to 52 percent of whistles produced by bottlenose dolphin groups with
mother-calf pairs can be classified as signature whistles (Cook et al., 2004).
Sound production is also influenced by group type (single or multiple
individuals), habitat, and behavior (Nowacek, 2005). Bray calls (low-frequency
vocalizations; majority of energy below 4 kHz), for example, are used when
capturing fishes, specifically sea trout (Salmo trutta) and Atlantic salmon (Salmo
salar), in some regions (i.e., Moray Firth, Scotland) (Janik, 2000). Additionally,
whistle production has been observed to increase while feeding (Acevedo-
Gutiérrez and Stienessen, 2004; Cook et al., 2004). Furthermore, both whistles
and clicks have been demonstrated to vary geographically in terms of overall
vocal activity, group size, and specific context (e.g., feeding, milling, traveling,
and socializing) (Jones and Sayigh, 2002; Zaretsky et al., 2005; Baron, 2006). For
example, preliminary research indicates that characteristics of whistles from
populations in the northern Gulf of Mexico significantly differ (i.e., in frequency
and duration) from those in the western north Atlantic (Zaretsky et al., 2005;
Baron, 2006).

Bottlenose dolphins can typically hear within a broad frequency range of 0.04 to
160 kHz (Au, 1993; Turl, 1993). Electrophysiological experiments suggest that
the bottlenose dolphin brain has a dual analysis system: one specialized for
ultrasonic clicks and another for lower-frequency sounds, such as whistles
(Ridgway, 2000). Scientists have reported a range of highest sensitivity between
25 and 70 kHz, with peaks in sensitivity at 25 and 50 kHz (Nachtigall et al.,
2000). Recent research on the same individuals indicates that auditory thresholds
obtained by electrophysiological methods correlate well with those obtained in
behavior studies, except at the some lower (10 kHz) and higher (80 and 100 kHz)
frequencies (Finneran and Houser, 2006).

Threshold shifts refer to shifts in the ability to detect sound within certain acoustic
ranges due to a marine mammal’s exposure to sound. Temporary threshold shifts
(TTS) in hearing have been experimentally induced in captive bottlenose dolphins
using a variety of noises (i.e., broad-band, pulses) (DoN, 1997b; Schlundt et al.,
2000; Nachtigall et al., 2003; Finneran et al., 2005; Mooney et al., 2005; Mooney,
2006). For example, TTS has been induced with exposure to a 3 kHz, 1-s pulse
with sound exposure level (SEL) of 195 dB referenced to 1 micropascal squared
second (dB re 1 pPa’-s) (Finneran et al., 2005), one-second pulses from 3 to 20
kHz at 192 to 201 dB re 1pPa (Schlundt et al., 2000), and octave band noise (4 to
11 kHz) for 50 min at 179 dB re 1 pPa (Nachtigall et al., 2003). Preliminary
research indicates that TTS and recovery after noise exposure are frequency
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dependent and that an inverse relationship exists between exposure time and
sound pressure level associated with exposure (Mooney et al., 2005; Mooney,
2006). Observed changes in behavior were induced with an exposure to a 75 kHz
one-second pulse at 178 dB re 1 pPa (DoN, 1997b; Schlundt et al., 2000).
Finneran et al. (2005) concluded that a SEL of 195 dB re 1 pPaz—s is a reasonable
threshold for the onset of TTS in bottlenose dolphins exposed to mid-frequency
tones.

Habitat—Coastal bottlenose dolphins occur in coastal embayments and estuaries
as well as in waters over the continental shelf; individuals may exhibit either
resident or migratory patterns in coastal areas (Kenney, 1990). Bays, sounds, and
estuaries are high-use habitats for bottlenose dolphins due to their importance as
nursery and feeding areas (Read et al., 2003).

Coastal bottlenose dolphins show a temperature-limited distribution, occurring in
significantly warmer waters than the offshore stock, and having a distinct northern
boundary (Kenney, 1990). A study of the Chesapeake Bay/Virginia coast area
showed a much greater probability of sightings with SSTs of 16° to 28°C (61° to
82°F) (Armstrong et al., 2005). SST may significantly influence seasonal
movements of migrating coastal dolphins along the western Atlantic coast (Barco
et al., 1999); these seasonal movements are likely also influenced by movements
of prey resources.

In the western North Atlantic, the greatest concentrations of the offshore stock are
along the continental shelf break (Kenney, 1990). Evidence suggests that there is
a distinct spatial separation of the coastal and offshore stocks during the summer;
however the morphotypes overlap in the winter (Garrison et al., 2003; Torres et
al., 2003). During CETAP surveys, offshore bottlenose dolphins generally were
distributed between the 200 and 2,000-m (656 and 6,560-ft) isobaths in waters
with a mean bottom depth of 846 m (2,776 ft) from Cape Hatteras to the eastern
end of Georges Bank. Geography and temperature also influence the distribution
of offshore bottlenose dolphins (Kenney, 1990).

General Distribution—In the western North Atlantic, bottlenose dolphins occur
as far north as Nova Scotia but are most common in coastal waters from New
England to Florida, the Gulf of Mexico, the Caribbean, and southward to
Venezuela and Brazil (Wiirsig et al., 2000). Bottlenose dolphins occur seasonally
in estuaries and coastal embayments as far north as Delaware Bay (Kenney, 1990)
and in waters over the outer continental shelf and inner slope, as far north as
Georges Bank (CETAP, 1982; Kenney, 1990).

Populations exhibit seasonal migrations regulated by temperature and prey
availability (Torres et al., 2005), traveling as far north as New Jersey in summer
and as far south as central Florida in winter (Urian et al., 1999) .
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Coastal bottlenose dolphins along the western Atlantic coast may exhibit either
resident or migratory patterns (Waring et al., 2008). Photo-identification studies
support evidence of year-round resident bottlenose dolphin populations in
Beaufort and Wilmington, North Carolina (Koster et al., 2000); these are the
northernmost documented sites of year-round residency for bottlenose dolphins in
the western North Atlantic (Koster et al., 2000). Migratory dolphins may enter
these areas seasonally as well, as evidenced by a bottlenose dolphin tagged in
2001 in Virginia Beach who overwintered in waters between Cape Hatteras and
Cape Lookout (NMFS-SEFSC, 2001a).

Bottlenose dolphins are flexible in their timing of reproduction. Seasons of birth
for bottlenose dolphin populations are likely responses to seasonal patterns of
availability of local resources (Urian et al., 1996). There are no specific breeding
locations for this species.

Occurrence in the Site A USWTR —Bottlenose dolphins are abundant in continental shelf and
inner slope waters throughout the western North Atlantic (CETAP, 1982; Kenney, 1990; Waring
et al., 2008). The greatest concentrations of offshore animals are along the continental shelf
break and between the 200- and 2,000-m (656 and 6,560-ft) isobaths (Kenney, 1990; Waring et
al, 2008); however, tagging data suggest that the range of offshore bottlenose dolphins may
actually extend further offshore into much deeper waters (Wells et al., 1999). Bottlenose
dolphins occur throughout the Jacksonville OPAREA vicinity year-round, in both coastal and
deep offshore waters. During a NMFS-SEFSC survey of the area south of Maryland to central
Florida, Mullin and Fulling (2003) reported sighting bottlenose dolphins throughout the study
area, but primarily in or near continental shelf waters. Bottlenose dolphins are expected
throughout Site A USWTR.

Atlantic Spotted Dolphin — Site A

) General Description—Atlantic spotted dolphin adults are up to 2.3 m (7.5 ft)
long and can weigh as much as 143 kg (315 1bs) (Jefferson et al., 1993). Atlantic
spotted dolphins are born spotless and develop spots as they age (Perrin et al.,
1994a; Herzing, 1997). There is marked regional variation in the adult body size
of the Atlantic spotted dolphin (Perrin et al., 1987). There are two forms: a robust,
heavily spotted form that inhabits the continental shelf, usually found within 250
to 350 km (135 to 189 NM) of the coast and a smaller, less-spotted form that
inhabits offshore waters (Perrin et al., 1994a). Atlantic spotted dolphins feed on
small cephalopods, fish, and benthic invertebrates (Perrin et al., 1994a).

o Status—The best estimate of Atlantic spotted dolphin abundance in the western
North Atlantic is 50,978 individuals (Waring et al., 2008). Recent genetic
evidence suggests that there are at least two populations in the western North
Atlantic (Adams and Rosel, 2006), as well as possible continental shelf and
offshore segregations. Atlantic populations are divided along a latitudinal
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boundary corresponding roughly to Cape Hatteras (Adams and Rosel, 2006). The
Atlantic spotted dolphin is under the jurisdiction of NMFS.

Diving Behavior—The only information on diving depth for this species is from
a satellite-tagged individual in the Gulf of Mexico (Davis et al., 1996). This
individual made short, shallow dives to less than 10 m (33 ft) and as deep as 60 m
(197 ft), while in waters over the continental shelf on 76 percent of dives.

Acoustics and Hearing—A variety of sounds including whistles, echolocation
clicks, squawks, barks, growls, and chirps have been recorded for the Atlantic
spotted dolphin (Thomson and Richardson, 1995). Whistles have dominant
frequencies below 20 kHz (range: 7.1 to 14.5 kHz) but multiple harmonics extend
above 100 kHz, while burst pulses consist of frequencies above 20 kHz (dominant
frequency of approximately 40 kHz) (Lammers et al., 2003). Other sounds, such
as squawks, barks, growls, and chirps, typically range in frequency from 0.1 to 8
kHz (Thomson and Richardson, 1995). Recently recorded echolocation clicks
have two dominant frequency ranges at 40 to 50 kHz and 110 to 130 kHz,
depending on source level (i.e., lower source levels typically correspond to lower
frequencies and higher frequencies to higher source levels (Au and Herzing,
2003). Echolocation click source levels as high as 210 dB re 1 pPa peak-to-peak
have been recorded (Au and Herzing, 2003). Spotted dolphins in The Bahamas
were frequently recorded during agonistic/aggressive interactions with bottlenose
dolphins (and their own species) to produce squawks (0.2 to 12 kHz broad band
burst pulses; males and females), screams (5.8 to 9.4 kHz whistles; males only),
barks (0.2 to 20 kHz burst pulses; males only), and synchronized squawks (0.1-15
kHz burst pulses; males only in a coordinated group) (Herzing, 1996).

There has been no data collected on Atlantic spotted dolphin hearing ability.
However, odontocetes are generally adapted to hear high-frequencies (Ketten,
1997).

Habitat—Atlantic spotted dolphins occupy both continental shelf and offshore
habitats. The large, heavily-spotted coastal form typically occurs over the
continental shelf within or near the 185 m (607 ft) isobath, 8 to 20 km (4 to 11
NM) from shore (Perrin et al., 1994a; Davis et al., 1998; Perrin, 2002b). There are
also frequent sightings beyond the continental shelf break in the Caribbean Sea,
Gulf of Mexico, and off the U.S. Atlantic Coast (Mills and Rademacher, 1996;
Roden and Mullin, 2000; Fulling et al., 2003; Mullin and Fulling, 2003; Mullin et
al., 2004). Atlantic spotted dolphins are found commonly in inshore waters south
of Chesapeake Bay as well as over continental shelf break and slope waters north
of this region (Payne et al., 1984; Mullin and Fulling, 2003). Sightings have also
been made along the northern wall of the Gulf Stream and its associated warm-
core ring features (Waring et al., 1992).
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General Distribution—Atlantic spotted dolphins are distributed in warm-
temperate and tropical Atlantic waters from approximately 45°N to 35°S; in the
western North Atlantic, this translates to waters from northern New England to
Venezuela, including the Gulf of Mexico and the Caribbean Sea (Perrin et al.,
1987).

Peak calving periods in the Bahamas are early spring and late fall (Herzing,
1997). However, in the western Atlantic breeding times and locations are largely
unknown.

Occurrence in the Site A USWTR— Atlantic spotted dolphins may occur in both continental

shelf and offshore waters of the Jacksonville OPAREA year-round. Atlantic spotted dolphins
regularly occur in waters over the continental shelf and slope (Payne et al., 1984; Mullin and
Fulling, 2003). The Gulf Stream and its associated warm-core ring features likely influence
occurrence of this species in this region. Atlantic spotted dolphins are expected throughout Site

A USWTR

Pantropical Spotted Dolphin — Site A

General Description—The pantropical spotted dolphin is a rather slender
dolphin. Adults may reach 2.6 m (8.5 ft) in length (Jefferson et al., 1993).
Pantropical spotted dolphins are born spotless and develop spots as they age
although the degree of spotting varies geographically (Perrin and Hohn, 1994).
North and offshore of Cape Hatteras, adults may bear only a few small, dark,
ventral spots whereas individuals over the continental shelf become so heavily
spotted that they appear nearly white (Perrin and Hohn, 1994). Pantropical spotted
dolphins prey on epipelagic fish, squid, and crustaceans (Perrin and Hohn, 1994;
Robertson and Chivers, 1997; Wang et al., 2003).

Status—The best estimate of abundance of the western North Atlantic stock of
pantropical spotted dolphins is 4,439 individuals (Waring et al., 2008). There is
no information on stock differentiation for pantropical spotted dolphins in the
U.S. Atlantic (Waring et al., 2008). The pantropical spotted dolphin is under the
jurisdiction of NMFS.

Diving Behavior—Dives during the day generally are shorter and shallower than
dives at night; rates of descent and ascent are higher at night than during the day
(Baird et al., 2001). Similar mean dive durations and depths have been obtained
for tagged pantropical spotted dolphins in the eastern tropical Pacific and off
Hawaii (Baird et al., 2001).

Acoustics and Hearing—Pantropical spotted dolphin whistles have a frequency
range of 3.1 to 21.4 kHz (Thomson and Richardson, 1995). Clicks typically have
two frequency peaks (bimodal) at 40 to 60 kHz and 120 to 140 kHz with
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estimated source levels up to 220 dB re 1 pPa peak-to-peak (Schotten et al.,
2004). No direct measures of hearing ability are available for pantropical spotted
dolphins, but ear anatomy has been studied and indicates that this species should
be adapted to hear the lower range of ultrasonic frequencies (less than 100 kHz)
(Ketten, 1992; 1997).

Habitat—Pantropical spotted dolphins tend to associate with bathymetric relief
and oceanographic interfaces. Pantropical spotted dolphins may rarely be sighted
in shallower waters (e.g., Peddemors, 1999; Gannier, 2002; Mignucci-Giannoni et
al., 2003; Waring et al., 2007). Along the northeastern U.S., Waring et al. (1992)
found that Stenella spp. were distributed along the Gulf Stream’s northern wall.
Stenella sightings also occurred within the Gulf Stream, which is consistent with
the oceanic distribution of this genus and its preference for warm water (Waring
et al., 1992; Mullin and Fulling, 2003).

General Distribution—Pantropical spotted dolphins occur in subtropical and
tropical waters worldwide (Perrin and Hohn, 1994).

In the eastern tropical Pacific, where this species has been best studied, there are
two (possibly three) calving peaks: one in spring, (one possibly in summer), and
one in fall (Perrin and Hohn, 1994). However, in the western Atlantic breeding
times and locations are largely unknown.

Occurrence in the Site A USWTR— Pantropical spotted dolphins have been sighted along the

Florida shelf and slope waters and offshore in Gulf Stream waters southeast of Cape Hatteras
(Waring et al., 2008). In the Atlantic, this species is considered broadly sympatric with Atlantic
spotted dolphins (Perrin and Hohn, 1994). The offshore form of the Atlantic spotted dolphin and
the pantropical spotted dolphin can be difficult to differentiate at sea. Based on sighting data and
known habitat preferences, pantropical spotted dolphins may occur seaward of the shelf break
throughout the Jacksonville OPAREA year-round. Pantropical spotted dolphins are expected to
occur in waters seaward of the shelf break in the Site A USWTR.

Spinner Dolphin — Site A

General Description—The spinner dolphin generally has a dark eye-to-flipper
stripe and dark lips and beak tip (Jefferson et al., 1993). This species typically has
a three-part color pattern (dark gray cape, light gray sides, and white belly).
Adults can reach 2.4 m (7.8 ft) in length (Jefferson et al., 1993). Spinner dolphins
feed primarily on small mesopelagic fish, squid, and sergestid shrimp (Perrin and
Gilpatrick, 1994).

Status—No abundance estimates are currently available for the western North
Atlantic stock of spinner dolphins (Waring et al., 2008). Stock structure in the
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western North Atlantic is unknown (Waring et al., 2008). The spinner dolphin is
under the jurisdiction of NMFS.

Diving Behavior—Spinner dolphins feed primarily on small mesopelagic fish,
squid, and sergestid shrimp, and they dive to at least 200 to 300 m (656 to 984 ft)
(Perrin and Gilpatrick, 1994). Foraging takes place primarily at night when the
mesopelagic community migrates vertically towards the surface and also
horizontally towards the shore at night (Benoit-Bird et al., 2001; Benoit-Bird and
Au, 2004). Rather than foraging offshore for the entire night, spinner dolphins
track the horizontal migration of their prey (Benoit-Bird and Au, 2003). This
tracking of the prey allows spinner dolphins to maximize their foraging time
while foraging on the prey at its highest densities (Benoit-Bird and Au, 2003;
Benoit-Bird, 2004).

Spinner dolphins are well known for their propensity to leap high into the air and
spin before landing in the water; the purpose of this behavior is unknown. Norris
and Dohl (1980) also described several other types of aerial behavior, including
several other leap types, backslaps, headslaps, noseouts, tailslaps, and a behavior
called “motorboating.” Undoubtedly, spinner dolphins are one of the most aerially
active of all dolphin species.

Acoustics and Hearing— Pulses, whistles, and clicks have been recorded from
spinner dolphins. Pulses have a frequency range of 1 to 160 kHz, while whistles
have been recorded between 1 to 25 kHz (Ketten, 1998; Lammers et al., 2003).
Spinner dolphins consistently produce whistles with frequencies as high as 16.9 to
17.9 kHz with a maximum frequency for the fundamental component at 24.9 kHz
(Bazua-Duran and Au, 2002; Lammers et al., 2003). Clicks have a dominant
frequency of 60 kHz (Ketten, 1998). The burst pulses are predominantly
ultrasonic, often with little or no energy below 20 kHz (Lammers et al., 2003).
Source levels between 195 and 222 dB re 1 pPa peak-to-peak have been recorded
for spinner dolphin clicks (Schotten et al., 2004). There are no data available on
the hearing of spinner dolphins.

Habitat—Spinner dolphins occur in both oceanic and coastal environments. Most
sightings of this species have been associated with inshore waters, islands, or
banks (Perrin and Gilpatrick, 1994). Spinner dolphin distribution in the Gulf of
Mexico and off the northeastern U.S. coast is primarily in offshore waters. Along
the northeastern U.S. and Gulf of Mexico, they are distributed in waters with a
bottom depth greater than 2,000 m (6,562 ft) (CETAP, 1982; Davis et al., 1998).
Off the eastern U.S. coast, spinner dolphins were sighted within the Gulf Stream,
which is consistent with the oceanic distribution and warm-water preference of
this genus (Waring et al., 1992).
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General Distribution—Spinner dolphins are found in subtropical and tropical
waters worldwide, with different geographical forms in various ocean basins. The
range of this species extends to near 40° latitude (Jefferson et al., 1993).
Distribution in the western North Atlantic is thought to extend from North
Carolina south to Venezuela (Schmidly, 1981), including the Gulf of Mexico
(Davis et al., 2002).

Breeding occurs across all season with calving peaks that may range from late
spring to fall for different populations (Jefferson et al., 2008); however location of
breeding areas is unknown.

Occurrence in the Site A USWTR—Spinner dolphins may occur seaward of the vicinity of the

continental shelf break in the Jacksonville OPAREA based on known preference for deep, warm
waters, and the distribution of the few confirmed records for this species in the area (DoN,
2008n). In the Site A USWTR, spinner dolphins are expected to occur near the shelf break and in
deep waters seaward of the shelf break year-round.

Clymene Dolphin — Site A

General Description—Due to similarity in appearance, Clymene dolphins are
easily confused with spinner and short-beaked common dolphins (Fertl et al.,
2003). The Clymene dolphin, however, is smaller and more robust, with a much
shorter and stockier beak. The Clymene dolphin can reach 2 m (6.6 ft) in length
and weights of 85 kg (187 Ibs) (Jefferson et al., 1993). Clymene dolphins feed on
small pelagic fish and squid (Perrin et al., 1981; Perrin and Mead, 1994; Fertl et
al., 1997).

Status—The population in the western North Atlantic is currently considered a
separate stock for management purposes although there is not enough information
to distinguish this stock from the Gulf of Mexico stock(s) (Waring et al., 2008).
The best estimate of abundance for the western North Atlantic stock of Clymene
dolphins is 6,086 individuals (Waring et al., 2008). The Clymene dolphin is under
NMEFS jurisdiction.

Diving Behavior—There is no diving information available for this species.

Acoustics and Hearing—The only data available for this species is a description
of their whistles. Clymene dolphin whistle structure is similar to that of other
stenellids, but it is generally higher in frequency (range of 6.3 to 19.2 kHz)
(Mullin et al., 1994a).

There is no empirical data on the hearing ability of Clymene dolphins; however,
the most sensitive hearing range for odontocetes generally includes high
frequencies (Ketten, 1997).
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o Habitat—Clymene dolphins are a tropical to subtropical species, primarily
sighted in deep waters well beyond the edge of the continental shelf (Fertl et al.,
2003). Biogeographically, the Clymene dolphin is found in the warmer waters of
the North Atlantic from the North Equatorial Current, the Gulf Stream, and the
Canary Current (Fertl et al., 2003). In the western North Atlantic, Clymene
dolphins were identified primarily in offshore waters east of Cape Hatteras over
the continental slope and are likely to be strongly influenced by oceanographic
features of the Gulf Stream (Mullin and Fulling, 2003).

) General Distribution—In the western Atlantic Ocean, Clymene dolphins are
distributed from New Jersey to Brazil, including the Gulf of Mexico and
Caribbean Sea (Fertl et al., 2003; Moreno et al., 2005). Seasonality and location
of Clymene dolphin breeding is unknown.

Occurrence in the Site A USWTR—Clymene dolphins have been found stranded along the
Atlantic coast of Florida adjacent to the OPAREA and further south throughout the year
(Caldwell and Caldwell, 1975; Perrin et al., 1981; Fertl et al., 2003). Based on confirmed
sightings and the preference of this species for deep waters, Clymene dolphins are expected in
waters seaward of the shelf break in the Jacksonville OPAREA throughout the year. Clymene
dolphins are expected in waters seaward of the shelf break in the Site A USWTR.

Striped Dolphin — Site A

) General Description—The striped dolphin is uniquely marked with black lateral
stripes from eye to flipper and eye to anus. There is also a light gray spinal blaze
originating above and behind the eye and narrowing below and behind the dorsal
fin (Jefferson et al., 2008).This species reaches 2.6 m (8.5 ft) in length. Small,
mid-water fishes (in particular, myctophids or lanternfish) and squids are the
dominant prey (Perrin et al., 1994b; Ringelstein et al., 2006).

° Status—The best estimate of striped dolphin abundance in the western North
Atlantic is 94,462 individuals (Waring et al., 2008). The striped dolphin is under
the jurisdiction of NMFS.

. Diving Behavior—Striped dolphins often feed in pelagic or benthopelagic zones
along the continental slope or just beyond it in oceanic waters. A majority of their
prey possesses luminescent organs, suggesting that striped dolphins may be
feeding at great depths, possibly diving to 200 to 700 m (656 to 2,297 ft) to reach
potential prey (Archer II and Perrin, 1999). Striped dolphins may feed at night in
order to take advantage of the deep scattering layer's diurnal vertical movements.

. Acoustics and Hearing—Striped dolphin whistles range from 6 to greater than

24 kHz, with dominant frequencies ranging from 8 to 12.5 kHz (Thomson and
Richardson, 1995). A single striped dolphin’s hearing range, determined by using
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standard psycho-acoustic techniques, was from 0.5 to 160 kHz with best
sensitivity at 64 kHz (Kastelein et al., 2003).

Habitat—Striped dolphins are usually found beyond the continental shelf,
typically over the continental slope out to oceanic waters and are often associated
with convergence zones and waters influenced by upwelling (Au and Perryman,
1985). This species also occurs in conjunction with the shelf edge in the
northeastern U.S. (between Cape Hatteras and Georges Bank; Hain et al., 1985).
Striped dolphins are known to associate with the Gulf Stream’s northern wall and
warm-core ring features (Waring et al., 1992).

General Distribution—Striped dolphins are distributed worldwide in cool-
temperate to tropical zones. In the western North Atlantic, this species occurs
from Nova Scotia southward to the Caribbean Sea, Gulf of Mexico, and Brazil
(Baird et al., 1993; Jefferson et al., 2008). Off the northeastern U.S., striped
dolphins are distributed along the continental shelf break from Cape Hatteras to
the southern margin of Georges Bank, as well as offshore over the continental
slope and continental rise in the mid-Atlantic region (CETAP, 1982).

Off Japan, where their biology has been best studied, there are two calving peaks:
one in summer and one in winter (Perrin et al., 1994b). However, in the western
Atlantic breeding times and locations are largely unknown.

Occurrence in the Site A USWTR— Based on sparse available data, striped dolphins may

sporadically occur near and seaward of the shelf break throughout the Jacksonville OPAREA
year-round. Striped dolphins may occur rarely in the vicinity of the shelf break within the Site A

USWTR.

Common Dolphin — Site A

General Description—Only the short-beaked common dolphin is expected to
occur in the Action Area. The short-beaked common dolphin is a moderately-
robust dolphin, with a moderate-length beak, and a tall, slightly falcate dorsal fin.
Length ranges up to about 2.3 m (7.5 ft) (females) and 2.6 m (8.5 ft) (males);
however, there is substantial geographic variation (Jefferson et al., 1993).
Common dolphins feed on a wide variety of epipelagic and mesopelagic
schooling fish and squid, such as the long-finned squid, Atlantic mackerel,
herring, whiting, pilchard, and anchovy (Waring et al., 1990; Overholtz and
Waring, 1991).

Status—The best estimate of abundance for the Western North Atlantic
Delphinus spp. stock is 120,743 individuals (Waring et al., 2008). There is no
information available for western North Atlantic common dolphin stock structure
(Waring et al., 2008). The common dolphin is under the jurisdiction of NMFS.

Affected Environment 3.2-89 Ecology



Final OEIS/EIS

Undersea Warfare Training Range

Diving Behavior—Diel fluctuations in vocal activity of this species (more vocal
activity during late evening and early morning) appear to be linked to feeding on
the deep scattering layer as it rises (Goold, 2000). Foraging dives up to 200 m
(656 ft) in depth have been recorded off southern California (Evans, 1994).

Acoustics and Hearing—Recorded Delphinus spp. vocalizations include
whistles, chirps, barks, and clicks (Ketten, 1998). Clicks range from 0.2 to 150
kHz with dominant frequencies between 23 and 67 kHz and estimated source
levels of 170 dB re 1 uPa. Chirps and barks typically have a frequency range from
less than 0.5 to 14 kHz, and whistles range in frequency from 2 to 18 kHz (DoN,
1976; Thomson and Richardson, 1995; Ketten, 1998; Oswald et al., 2003).
Maximum source levels are approximately 180 dB re 1 pPa (DoN, 1976). This
species’ hearing range extends from 10 to 150 kHz; sensitivity is greatest from 60
to 70 kHz (Popov and Klishin, 1998).

Habitat—Common dolphins occupy a variety of habitats, including shallow
continental shelf waters, waters along the continental shelf break, and continental
slope and oceanic areas. Along the U.S. Atlantic coast, common dolphins
typically occur in temperate waters on the continental shelf between the 100 and
200 m (328 and 656 ft) isobaths, but can occur in association with the Gulf
Stream (CETAP, 1982; Selzer and Payne, 1988; Waring and Palka, 2002).

General Distribution—Common dolphins occur from southern Norway to West
Africa in the eastern Atlantic and from Newfoundland to Florida in the western
Atlantic (Perrin, 2002a), although this species more commonly occurs in
temperate, cooler waters in the northwestern Atlantic (Waring and Palka, 2002).
This species is abundant within a broad band paralleling the continental slope
from 35°N to the northeast peak of Georges Bank (Selzer and Payne, 1988).
Short-beaked common dolphin sightings are known to occur primarily along the
continental shelf break south of 40°N in spring and north of this latitude in fall.
During fall, this species is particularly abundant along the northern edge of
Georges Bank (CETAP, 1982) but less common south of Cape Hatteras (Waring
et al., 2008).

Calving peaks differ between stocks, and have been reported in spring and
autumn as well as in spring and summer (Jefferson et al., 1993). However,
locations of breeding areas are unknown.

Occurrence in the Site A USWTR—AIlthough the common dolphin is often found along the

shelf-edge, there are sighting and bycatch records in shallower waters to the north, as well as
sightings on the continental shelf in the JAX/CHASN OPAREA (DoN, 2008n). Based on the
cool water temperature preferences of this species and available sighting data, there is likely a
very low possibility of encountering common dolphins only during the winter, spring, and fall
throughout the Jacksonville OPAREA (DoN, 2008n). Common dolphins may occur in the Site A
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USWTR during this time of year. While there are a number of historical stranding records for
common dolphins during the summer, there have been no recent confirmed records for this
species. Therefore, common dolphins are not expected to occur in the Site A USWTR during the
summer.

Fraser’s Dolphin — Site A

) General Description—The Fraser's dolphin reaches a maximum length of 2.7 m
(8.9 ft) and is generally more robust than other small delphinids (Jefferson et al.,
1993). They feed on mesopelagic fish, squid, and shrimp (Jefferson and
Leatherwood, 1994; Perrin et al., 1994a).

° Status—No abundance estimate of Fraser’s dolphins in the western North
Atlantic is available (Waring et al., 2008). Fraser’s dolphins are under the
jurisdiction of NMFS.

. Diving Behavior—There is no information available on depths to which Fraser's

dolphins may dive, but they are thought to be capable of deep diving.

Acoustics and Hearing—Fraser's dolphin whistles have been recorded having a
frequency range of 7.6 to 13.4 kHz in the Gulf of Mexico (duration less than 0.5
s) (Leatherwood et al., 1993). There are no empirical hearing data available for

this species.

° Habitat—The Fraser’s dolphin is an oceanic species, except in places where
deepwater approaches a coastline (Dolar, 2002).

) General Distribution—Fraser's dolphins are found in subtropical and tropical
waters around the world, typically between 30°N and 30°S (Jefferson et al.,
1993). Few records are available from the Atlantic Ocean (Leatherwood et al.,
1993; Watkins et al., 1994; Bolafios and Villarroel-Marin, 2003). Location of
Fraser’s dolphin breeding is unknown, and available data do not support calving
seasonality.

Occurrence in the Site A USWTR—AIthough there are no confirmed records of Fraser’s
dolphins in the Jacksonville OPAREA, the most likely area of occurrence in the study area is in
waters beyond the shelf break; distribution is assumed to be similar year-round. Fraser’s dolphins
may occur seaward of the shelf break in the Site A USWTR.

Risso’s Dolphin — Site A
. General Description—Risso’s dolphins are moderately large, robust animals

reaching at least 3.8 m (12.5 ft) in length (Jefferson et al., 1993). Cephalopods are
their primary prey (Clarke, 1996).
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Status—The best estimate of Risso’s dolphin abundance in the western North
Atlantic is 20,479 individuals (Waring et al., 2008). Risso’s dolphins are under
the jurisdiction of NMFS.

Diving Behavior—Individuals may remain submerged on dives for up to 30 min
and dive as deep as 600 m (1,967 ft) (DiGiovanni et al., 2005).

Acoustics and Hearing—Risso’s dolphin vocalizations include broadband clicks,
barks, buzzes, grunts, chirps, whistles, and combined whistle and burst-pulse
sounds that range in frequency from 0.4 to 22 kHz and in duration from less than
a second to several seconds (Corkeron and Van Parijs, 2001). The combined
whistle and burst pulse sound (2 to 22 kHz, mean duration of 8 s) appears to be
unique to Risso’s dolphin (Corkeron and Van Parijs, 2001). Risso’s dolphins also
produce echolocation clicks (40 to 70 ps duration) with a dominant frequency
range of 50 to 65 kHz and estimated source levels up to 222 dB re 1 pPa peak-to-
peak (Thomson and Richardson, 1995; Philips et al., 2003; Madsen et al., 2004b).

Baseline research on the hearing ability of this species was conducted by
Nachtigall et al. (1995) in a natural setting (included natural background noise)
using behavioral methods on one older individual. This individual could hear
frequencies ranging from 1.6 to 100 kHz and was most sensitive between 8 and
64 kHz. Recently, the auditory brainstem response technique has been used to
measure hearing in a stranded infant (Nachtigall et al., 2005). This individual
could hear frequencies ranging from 4 to 150 kHz, with best sensitivity at 90 kHz.
This study demonstrated that this species can hear higher frequencies than
previously reported.

Habitat—Several studies have noted that Risso’s dolphins are found offshore,
along the continental slope, and over the continental shelf (CETAP, 1982; Green
et al., 1992; Baumgartner, 1997; Davis et al., 1998; Mignucci-Giannoni, 1998;
Kruse et al., 1999). Baumgartner (1997) hypothesized that the fidelity of Risso’s
dolphins on the steeper portions of the upper continental slope in the Gulf of
Mexico is most likely the result of cephalopod prey distribution in the same area.

General Distribution—Risso’s dolphins are distributed worldwide in cool-
temperate to tropical waters from roughly 60°N to 60°S, where SSTs are
generally greater than 10°C (50°F) (Kruse et al., 1999). In the western North
Atlantic, this species is found from Newfoundland (Jefferson et al., 2008)
southward to the Gulf of Mexico (Baumgartner, 1997; Jefferson and Schiro,
1997), throughout the Caribbean, and around the equator (van Bree, 1975; Ward
etal., 2001).

Risso’s dolphins are distributed along the continental shelf break and slope waters
from Cape Hatteras north to Georges Bank in spring, summer, and fall (CETAP,
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1982; Payne et al., 1984). In the winter the range shifts to MAB and offshore
waters (Payne et al., 1984). Risso’s dolphins may also occur in the waters from
the mid-shelf to over the slope from Georges Bank south to, and including, the
MAB, primarily in the summer and fall (Payne et al., 1984). Only rare
occurrences are noted in the Gulf of Maine (Payne et al., 1984). In the North
Atlantic, there appears to be a summer calving peak (Jefferson et al., 1993);
however locations of breeding areas are unknown.

Occurrence in the Site A USWTR— Risso’s dolphins may occur seaward of just inshore of the

shelf break in the Jacksonville OPAREA based on sighting data and the preference of this
species for deep waters. Risso’s dolphins are expected in the vicinity of the shelf break and
seaward year-round in the Site A USWTR.

Melon-headed Whale — Site A

General Description—Melon-headed whales at sea closely resemble pygmy
killer whales; both species have blunt heads with little or no beak. Melon-headed
whales have pointed (versus rounded) flippers and a more triangular head shape
than pygmy killer whales (Jefferson et al., 1993). Melon-headed whales reach a
maximum length of 2.8 m (9.0 ft) (Jefferson et al., 1993). Melon-headed whales
prey on squid, pelagic fish, and occasionally crustaceans. Most fish and squid
prey are mesopelagic in waters up to 1,500 m (4,921 ft) deep, suggesting that
feeding takes place deep in the water column (Jefferson and Barros, 1997).

Status—There are no abundance estimates for melon-headed whales in the
western North Atlantic (Waring et al., 2008). The melon-headed whale is under
the jurisdiction of NMFS.

Diving Behavior—Melon-headed whales prey on squids, pelagic fishes, and
occasionally crustaceans. Most fish and squid prey are mesopelagic in waters up
to 1,500 m (4,921 ft) deep, suggesting that feeding takes place deep in the water
column (Jefferson and Barros, 1997). There is no information on specific diving
depths for melon-headed whales.

Acoustics and Hearing—The only published acoustic information for melon-
headed whales is from the southeastern Caribbean (Watkins et al., 1997). Sounds
recorded included whistles and click sequences. Recorded whistles have dominant
frequencies between 8 and 12 kHz; higher-level whistles were estimated at no
more than 155 dB re 1 pPa (Watkins et al.,, 1997). Clicks had dominant
frequencies of 20 to 40 kHz; higher-level click bursts were judged to be about 165
dB re 1 pPa (Watkins et al., 1997). No empirical data on hearing ability for this
species are available.
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Habitat—Melon-headed whales are most often found in offshore waters.
Sightings off Cape Hatteras, North Carolina are reported in waters greater than
2,500 m (8,200 ft) (Waring et al., 2008), and most in the Gulf of Mexico have
been well beyond the edge of the continental shelf break (Mullin et al., 1994;
Davis and Fargion, 1996a; Davis et al., 2000) and out over the abyssal plain
(Waring et al., 2004). Nearshore sightings are generally from areas where deep,
oceanic waters approach the coast (Perryman, 2002).

General Distribution—Melon-headed whales occur worldwide in subtropical
and tropical waters. There are very few records for melon-headed whales in the
North Atlantic (Ross and Leatherwood, 1994; Jefferson and Barros, 1997).
Maryland is thought to represent the extreme of the northern distribution for this
species in the northwest Atlantic (Perryman et al., 1994; Jefferson and Barros,
1997). Seasonality and location of melon-headed whale breeding are unknown.

Occurrence in the Site A USWTR—The melon-headed whale is an oceanic species. Strandings

have been recorded along the Florida coastline (DoN, 2008n). Based on the low number of
confirmed sightings of this species along the Atlantic U.S. coast and the melon-headed whale’s
propensity for warmer and deeper waters, melon-headed whales may occur seaward of the shelf
break in the Jacksonville OPAREA. Therefore, the melon-headed whale may occur rarely in the
deep water portion of Site A USWTR.

Pygmy Killer Whale — Site A

General Description—The pygmy killer whale is often confused with the melon-
headed whale and less often with the false killer whale. Flipper shape is the best
distinguishing characteristic; pygmy killer whales have rounded flipper tips
(Jefferson et al., 1993). Pygmy killer whales reach lengths of up to 2.6 m (8.5 ft)
(Jefferson et al., 1993). Pygmy killer whales eat predominantly fishes and squids,
and sometimes take large fish. They are known to occasionally attack other
dolphins (Perryman and Foster, 1980; Ross and Leatherwood, 1994).

Status—There are no abundance estimates for pygmy killer whales in the western
North Atlantic (Waring et al., 2008). Pygmy killer whales are under the
jurisdiction of NMFS.

Diving Behavior—There is no diving information available for this species.

Acoustics and Hearing—The pygmy killer whale emits short duration,
broadband signals similar to a large number of other delphinid species (Madsen et
al., 2004b). Clicks produced by pygmy killer whales have centroid frequencies
(i.e., the frequency at which the energy in the click is divided into two equal
portions) between 70 and 85 kHz; there are bimodal peak frequencies between 45
and 117 kHz. The estimated source levels are between 197 and 223 dB re 1 pPa
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peak-to-peak (Madsen et al., 2004b). These clicks possess characteristics of
echolocation clicks (Madsen et al., 2004b). There are no empirical hearing data
available for this species.

Habitat—Pygmy killer whales generally occupy offshore habitats. In the northern
Gulf of Mexico, this species is found primarily in deeper waters off the
continental shelf (Davis and Fargion, 1996b; Davis et al., 2000) out to waters over
the abyssal plain (Jefferson, 2006). Pygmy killer whales were sighted in waters
deeper than 1,500 m (4,921 ft) off Cape Hatteras (Hansen et al., 1994).

General Distribution—Pygmy killer whales have a worldwide distribution in
tropical and subtropical waters, generally not ranging north of 40°N or south of
35°S (Jefferson et al., 1993). There are few records of this species in the western
North Atlantic (e.g., Caldwell and Caldwell, 1971; Ross and Leatherwood, 1994).
Most records from outside the tropics are associated with unseasonable intrusions
of warm water into higher latitudes (Ross and Leatherwood, 1994). Seasonality
and location of pygmy killer whale breeding are unknown.

Occurrence in the Site A USWTR—A sighting of six individuals is confirmed in the vicinity of

the Jacksonville OPAREA (Hansen et al., 1994). There are also a few strandings to the south
(Caldwell and Caldwell, 1975; Schmidly, 1981). The pygmy killer whale is an oceanic species;
occurrence is expected seaward of the shelf break year-round throughout the Jacksonville
OPAREA. Pygmy killer whales may occur in the deep water portions of Site A USWTR.

False Killer Whale — Site A

General Description—The false killer whale has a long slender body, a rounded
overhanging forehead, and little or no beak (Jefferson et al., 1993). Individuals
reach maximum lengths of 6.1 m (20 ft) (Jefferson et al., 1993). The flippers have
a characteristic hump on the S-shaped leading edge—this is perhaps the best
characteristic for distinguishing this species from the other “blackfish” (an
informal grouping that is often taken to include pygmy killer, melon-headed, and
pilot whales; Jefferson et al., 1993). Deepwater cephalopods and fishes are their
primary prey (Odell and McClune, 1999), but large pelagic species, such as
dorado, have been taken. False killer whales are known to attack marine mammals
such as other delphinids, (Perryman and Foster, 1980; Stacey and Baird, 1991),
sperm whales (Palacios and Mate, 1996), and baleen whales (Hoyt, 1983;
Jefferson, 2006).

Status—There are no abundance estimates available for this species in the
western North Atlantic (Waring et al., 2008). The false killer whale is under the
jurisdiction of NMFS.
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. Diving Behavior—Few diving data are available, although individuals are
documented to dive as deep as 500 m (1,640 ft) (Odell and McClune, 1999).
Shallower dive depths (maximum of 53 m [174 ft]; averaging from 8 to 12 m [26
to 39 ft]) have been recorded for false killer whales in Hawaiian waters.

. Acoustics and Hearing—Dominant frequencies of false killer whale whistles are
from 4 to 9.5 kHz, and those of their echolocation clicks are from either 20 to 60
kHz or 100 to 130 kHz depending on ambient noise and target distance (Thomson
and Richardson, 1995). Click source levels typically range from 200 to 228 dB re
I pPa-m (Ketten, 1998). Recently, false killer whales recorded in the Indian
Ocean produced echolocation clicks with dominant frequencies of about 40 kHz
and estimated source levels of 201-225 dB re 1 pPa-m peak-to-peak (Madsen et
al., 2004b).

False killer whales can hear frequencies ranging from approximately 2 to 115
kHz, with their best hearing sensitivity ranging from 16 to 64 kHz (Thomas et al.,
1988). Additional behavioral audiograms of false killer whales support a narrower
range of best hearing sensitivity between 16 and 24 kHz, with peak sensitivity at
20 kHz (Yuen et al., 2005). The same study also measured audiograms using the
ABR technique, which came to similar results, with a range of best hearing
sensitivity between 16 and 22.5 kHz, peaking at 22.5 kHz (Yuen et al., 2005).
Behavioral audiograms in this study consistently resulted in lower thresholds than
those obtained by ABR.

° Habitat—False killer whales are primarily offshore animals, although they do
come close to shore, particularly around oceanic islands (Baird, 2002). Inshore
movements are occasionally associated with movements of prey and shoreward
flooding of warm ocean currents (Stacey et al., 1994).

) General Distribution—False killer whales are found in tropical and temperate
waters, generally between 50°S and 50°N latitude with a few records north of
50°N in the Pacific and the Atlantic (Baird et al., 1989; Odell and McClune,
1999). Seasonality and location of false killer whale breeding are unknown.

Occurrence in the Site A USWTR—False killer whales occur in offshore, warm waters
worldwide (Baird, 2002). The warm waters of the Gulf Stream are likely to influence their
occurrence in the Action Area. Occurrence is expected seaward of the shelf break throughout the
Jacksonville OPAREA year-round. The false killer whale is expected in waters of the Site A
USWTR location that are seaward of the shelf break.

Killer Whale — Site A

. General Description—Killer whales are probably the most instantly recognizable
of all the cetaceans. The black-and-white color pattern of the killer whale is
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striking, as is the tall, erect dorsal fin of the adult male (1.0 to 1.8 m [3.3 to 5.9 ft]
in height). This is the largest member of the dolphin family. Females may reach
7.7 m (25 ft) in length and males 9.0 m (30 ft) (Dahlheim and Heyning, 1999).
Killer whales feed on fish, cephalopods, seabirds, sea turtles, and other marine
mammals (Katona et al., 1988; Jefferson et al., 1991; Jefferson et al., 2008).

Status—There are no estimates of abundance for killer whales in the western
North Atlantic (Waring et al., 2008). Most cetacean taxonomists agree that
multiple killer whale species or subspecies occur worldwide (Krahn et al., 2004;
Waples and Clapham, 2004). However, at this time, further information is not
available, particularly for the western North Atlantic. The killer whale is under the
jurisdiction of NMFS.

Diving Behavior—The maximum recorded depth for a free-ranging killer whale
dive was 264 m (866 ft) off British Columbia (Baird et al., 2005). A trained killer
whale dove to 260 m (853 ft) (Dahlheim and Heyning, 1999). The longest
duration of a recorded dive was 17 min (Dahlheim and Heyning, 1999); however,
shallower dives were much more common for eight tagged individuals, where less
than three percent of all dives examined were greater than 30 m (98 ft) in depth
(Baird et al., 2003).

Acoustics and Hearing—Killer whales produce a wide variety of clicks and
whistles, but most of this species’ social sounds are pulsed, with frequencies
ranging from 0.5 to 25 kHz (dominant frequency range: 1 to 6 kHz) (Thomson
and Richardson, 1995). Echolocation clicks recorded for Canadian killer whales
foraging on salmon have source levels ranging from 195 to 224 dB re 1 pPa peak-
to-peak, a center frequency ranging from 45 to 80 kHz, and durations of 80 to 120
us (Au et al.,, 2004). Echolocation clicks from Norwegian killer whales were
considerably lower than the previously mentioned study and ranged from 173 to
202 dB re 1 pPa peak-to-peak. The clicks had a center frequency ranging from 22
to 49 kHz and durations of 31 to 203 us (Simon et al., 2007). Source levels
associated with social sounds have been calculated to range from 131 to 168 dB re
1 puPa and have been demonstrated to vary with vocalization type (e.g., whistles:
average source level of 140.2 dB re 1 pPa, variable calls: average source level of
146.6 dB re 1 pPa, and stereotyped calls: average source level 152.6 dB re 1 pPa)
(Veirs, 2004). Additionally, killer whales modify their vocalizations depending on
social context or ecological function (i.e., short-range vocalizations [less than 10
km {5 NM} range] are typically associated with social and resting behaviors and
long-range vocalizations [10 to 16 km {5 to 9 NM} range] are associated with
travel and foraging) (Miller, 2006). Likewise, echolocation clicks are adapted to
the type of fish prey (Simon et al., 2007).

Acoustic studies of resident killer whales in British Columbia have found that
they possess dialects, which are highly stereotyped, repetitive discrete calls that
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are group-specific and are shared by all group members (Ford, 2002). These
dialects likely are used to maintain group identity and cohesion and may serve as
indicators of relatedness that help in the avoidance of inbreeding between closely
related whales (Ford, 1991; 2002). Dialects have been documented in northern
Norway (Ford, 2002) and southern Alaskan killer whales populations (Yurk et al.,
2002) and are likely occur in other regions as well. Both behavioral and ABR
techniques indicate killer whales can hear a frequency range of 1 to 100 kHz and
are most sensitive at 20 kHz, which is one of the lowest maximum-sensitivity
frequency known among toothed whales (Szymanski et al., 1999).

Habitat—Killer whales have the most ubiquitous distribution of any species of
marine mammal, and they have been observed in virtually every marine habitat
from the tropics to the poles and from shallow, inshore waters (and even rivers) to
deep, oceanic regions (Dahlheim and Heyning, 1999). In coastal areas, killer
whales often enter shallow bays, estuaries, and river mouths (Leatherwood et al.,
1976). Based on a review of historical sighting and whaling records, killer whales
in the northwestern Atlantic are found most often along the shelf break and
further offshore (Katona et al., 1988; Mitchell and Reeves, 1988). Killer whales in
the Hatteras-Fundy region probably respond to the migration and seasonal
distribution patterns of prey species, such as bluefin tuna, herring, and squids
(Katona et al., 1988; Gormley, 1990).

General Distribution—Killer whales are found throughout all oceans and
contiguous seas, from equatorial regions to polar pack ice zones of both
hemispheres. In the western North Atlantic, killer whales are known from the
polar pack ice, off of Baffin Island, and in Labrador Sound southward to Florida,
the Bahamas, and the Gulf of Mexico (Dahlheim and Heyning, 1999), where they
have been sighted year-round (Jefferson and Schiro, 1997; O’Sullivan and Mullin,
1997). A year-round killer whale population in the western North Atlantic may
exist south of around 35°N (Katona et al., 1988).

In the Atlantic, calving takes place in late fall to mid-winter (Jefferson et al.,
2008). However, the location of killer whale breeding in the North Atlantic is
unknown.

Occurrence in the Site A USWTR—Killer whale sightings in the Jacksonville OPAREA and its

vicinity have been recorded close to shore (DoN, 2008n). However, just to the north of the
OPAREA, there are sightings in deep waters seaward of the continental shelf break. Occurrence
in the Site A USWTR is expected seaward of the shoreline year-round based on available
sighting data and the diverse habitat preferences of this species.
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Long-finned and Short-finned Pilot Whales — Site A

General Description—Pilot whales are among the largest dolphins, with long-
finned pilot whales potentially reaching 5.7 m (19 ft) (females) and 6.7 m (22 ft)
(males) in length. Short-finned pilot whales may reach 5.5 m (18 ft) (females) and
6.1 m (20 ft) (males) in length (Jefferson et al., 1993). The flippers of long-finned
pilot whales are extremely long, sickle shaped, and slender, with pointed tips, and
an angled leading edge that forms an “elbow”. Long-finned pilot whale flippers
range from 18 to 27 percent of length. Short-finned pilot whales have flippers that
are somewhat shorter than long-finned pilot whale at 16 to 22 percent of the total
body length (Jefferson et al., 1993). Both pilot whale species feed primarily on
squid but also take fish (Bernard and Reilly, 1999).

Status—The best estimate of pilot whale abundance (combined short-finned and
long-finned) in the western North Atlantic is 31,139 individuals (Waring et al.,
2008). Pilot whales are under the jurisdiction of NMFS.

Diving Behavior—Pilot whales are deep divers, staying submerged for up to 27
min and routinely diving to 600 to 800 m (1,967 to 2,625 ft) (Baird et al., 2003;
Aguilar de Soto et al., 2005). Mate (1989) described movements of a satellite-
tagged, rehabilitated long-finned pilot whale released off Cape Cod that traveled
roughly 7,600 km (4,101 NM) during the three months of the tag’s operation.
Daily movements of up to 234 km (126 NM) are documented. Deep diving
occurred mainly at night, when prey within the deep scattering layer approached
the surface. Tagged long-finned pilot whales in the Ligurian Sea were also found
to make their deepest dives (up to 648 m [2,126 ft]) after dark (Baird et al., 2002).
Two rehabilitated juvenile long-finned pilot whales released south of Montauk
Point, New York made dives in excess of 26 min (Nawojchik et al., 2003).
However, mean dive duration for a satellite tagged long-finned pilot whale in the
Gulf of Maine ranged from 33 to 40 s, depending upon the month (July through
September) (Mate et al., 2005).

Acoustics and Hearing—Pilot whale sound production includes whistles and
echolocation clicks. Short-finned pilot whale whistles and clicks have a dominant
frequency range of 2 to 14 kHz and 30 to 60 kHz (Ketten, 1998; Richardson et al.,
1995), respectively, at an estimated source level of 180 dB re 1 pPa-m peak
(DoN, 1976; Ketten, 1998). Rendell and Gordan (1999) recorded vocalizations
from a group of approximately 50 long-finned pilot whales in the Ligurian Sea in
conjunction with the presence of military sonar signals, which facilitated an
examination of this species short-term response to external sound sources.
Whistle production was examined in relation to sonar pulses: frequency ranged
from 4.1 to 8.7 kHz with a mean duration of .93 s, and showed varying contour
patterns spectrographically (Rendell and Gordon, 1999). Preliminary results from
these data suggest that certain whistles were associated with sonar signals;
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however, the functional meaning of how these signals might be correlated to
external sonar is unclear. Long-finned pilot whales have been shown to modify

their whistle characteristics in the presence of sonar transmissions in the Ligurian
sea (Rendell and Gorden, 1999).

There are no hearing data available for either pilot whale species. However, the

most sensitive hearing range for odontocetes generally includes high frequencies
(Ketten, 1997).

Habitat—Pilot whales occur along the continental shelf break, in continental
slope waters, and in areas of high-topographic relief (Olson and Reilly, 2002).
They also occur close to shore at oceanic islands where the shelf is narrow and
deeper waters are nearby (Mignucci-Giannoni, 1998; Gannier, 2000; Anderson,
2005). While pilot whales are typically distributed along the continental shelf
break, they are also commonly sighted on the continental shelf and inshore of the
100 m (328 ft) isobath, as well as seaward of the 2,000 m (6,560 ft) isobath north
of Cape Hatteras (CETAP, 1982; Payne and Heinemann, 1993). Long-finned pilot
whale sightings extend south to near Cape Hatteras (Abend and Smith, 1999)
along the continental slope. Waring et al. (1992) sighted pilot whales principally
along the northern wall of the Gulf Stream and along the shelf break at thermal
fronts. A few of these sightings were also made in the mid-portion of the Gulf
Stream near Cape Hatteras (Abend and Smith, 1999).

General Distribution—Long-finned pilot whales are distributed in subpolar to
temperate North Atlantic waters offshore and in some coastal waters. The short-
finned pilot whale usually does not range north of 50°N or south of 40°S
(Jefferson et al., 1993); however, short-finned pilot whales have stranded as far
north as Rhode Island. Strandings of long-finned pilot whales have been recorded
as far south as South Carolina (Waring et al., 2008). Short-finned pilot whales are
common south of Cape Hatteras (Caldwell and Golley, 1965; Irvine et al., 1979).
Long-finned pilot whales appear to concentrate during winter along the
continental shelf break primarily between Cape Hatteras and Georges Bank
(Waring et al., 1990). The apparent ranges of the two pilot whale species overlap
in shelf/shelf-edge and slope waters of the northeastern U.S. between 35°N and
38° to 39°N (New Jersey to Cape Hatteras, North Carolina) (Payne and
Heinemann, 1993); however, incidents of strandings of short-finned pilot whales
as far north as Block Island, RI and Nova Scotia indicate that area of overlap may
be larger than previously thought (Waring et al., 2008).

Pilot whales concentrate along the continental shelf break from during late winter
and early spring north of Cape Hatteras (CETAP, 1982; Payne and Heinemann,
1993). This corresponds to a general movement northward and onto the
continental shelf from continental slope waters (Payne and Heinemann, 1993).
Short-finned pilot whales seem to move from offshore to continental shelf break
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waters and then northward to approximately 39°N, east of Delaware Bay during
summer (Payne and Heinemann, 1993). Sightings coalesce into a patchy
continuum and, by December, most short-finned pilot whales occur in the mid-
Atlantic slope waters east of Cape Hatteras (Payne and Heinemann, 1993).
Although pilot whales appear to be seasonally migratory, sightings indicate
common Yyear-round residents in some continental shelf areas, such as the
southern margin of Georges Bank (CETAP, 1982; Abend and Smith, 1999).

The calving peak for long-finned pilot whales is from July to September in the
northern hemisphere (Bernard and Reilly, 1999). Short-finned pilot whale calving
peaks in the northern hemisphere are in the fall and winter for the majority of
populations (Jefferson et al., 2008). Locations of breeding areas are unknown.

Occurrence in the Site A USWTR—The Jacksonville OPAREA is located well south of the
suggested overlap area for the two pilot whale species (Payne and Heinemann, 1993). Thus, the
sightings of unidentified pilot whales in the Jacksonville OPAREA are most likely of the short-
finned pilot whale (DoN, 2008n). The majority of pilot whale strandings on beaches adjacent to
the Jacksonville OPAREA are of the short-finned pilot whale (Moore, 1953; Layne, 1965; Irvine
et al., 1979; Winn et al., 1979; Schmidly, 1981). Schmidly (1981) reported on two possible long-
finned pilot whale skulls from localities south of latitude 34°N (St. Catherine’s Island, Georgia,
was the southernmost record), but noted that their identification had not been verified. If those
two records were proven to be of long-finned pilot whales, they would be the southernmost
records for this species in the western North Atlantic. As deepwater species, pilot whales are
expected seaward of the shelf break throughout the OPAREA year-round. They may also occur
between the shore and shelf break which is supported by opportunistic sightings and bycatch
records inshore of the shelf break to the north of the OPAREA (DoN, 2008n). Short-finned pilot
whales are expected to occur throughout the Site A USWTR.

Harbor Porpoise — Site A

. General Description—Harbor porpoises are the smallest cetaceans in the North
Atlantic with a maximum length of 2 m (7 ft) (Jefferson et al., 1993). The body is
stocky, dark gray to black dorsally and white ventrally. There may be a dark stripe
from the mouth to the flipper. The head is blunt, with no distinct beak. The
flippers are small and pointed and the dorsal fin is short and triangular, located
slightly behind the middle of the back.

o Status — There are four proposed harbor porpoise populations in the western
North Atlantic: Gulf of Maine and Bay of Fundy, Gulf of St. Lawrence,
Newfoundland, and Greenland stocks (Gaskin, 1992). The best estimate of
abundance for the Gulf of Maine and Bay of Fundy stock is 89,700 individuals
(Waring et al., 2007).
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Diving Behavior — Harbor porpoises make brief dives, generally lasting less than
5 min (Westgate et al., 1995). Tagged harbor porpoise individuals spend 3 to 7
percent of their time at the surface and 33 to 60 percent in the upper 2 m (7 ft)
(Westgate et al., 1995; Read and Westgate, 1997). Average dive depths range
from 14 to 41 m (46 to 135 ft) with a maximum known dive of 226 m (741 ft) and
average dive durations ranging from 44 to 103 seconds (Westgate et al., 1995).
Westgate and Read (1998) noted that dive records of tagged porpoises did not
reflect the vertical migration of their prey; porpoises made deep dives during both
day and night.

Acoustics and Hearing — Harbor porpoise vocalizations include clicks and pulses
(Ketten, 1998), as well as whistle-like signals (Verboom and Kastelein, 1995).
The dominant frequency range is 110 to 150 kHz, with source levels between 135
and 205 dB re 1 pPa (Ketten, 1998) (Villadsgaard, 2007). Echolocation signals
include one or two low-frequency components in the 1.4 to 2.5 kHz range
(Verboom and Kastelein, 1995).

The auditory-evoked potential method suggests that the harbor porpoise actually
has two frequency ranges of best sensitivity. More recent psycho-acoustic studies
found the range of best hearing to be 16 to 140 kHz, with a reduced sensitivity
around 64 kHz (Kastelein et al., 2002). Maximum sensitivity occurs between 100
and 140 kHz (Kastelein et al., 2002).

Habitat — Most harbor porpoises are found on the continental shelf, with some
sightings in continental slope and offshore waters (Westgate et al., 1998; Waring
et al., 2007). However, pelagic drift net bycatches and movements of a satellite-
tracked individual, which swam offshore into water over 1,800 m (5,900 ft) deep,
indicate a potential offshore distribution (Read et al., 1996; Westgate et al., 1998).

General Distribution — Harbor porpoises occur in subpolar to cool-temperate
waters in the North Atlantic and Pacific (Read, 1999). Off the northeastern United
States, harbor porpoise distribution is strongly concentrated in the Gulf of
Maine/Georges Bank region, with more scattered occurrences to the mid-Atlantic
(CETAP, 1982; Northridge, 1996). From July through September, harbor
porpoises are concentrated in the northern Gulf of Maine and southern Bay of
Fundy, generally in waters less than 150 m (492 ft) deep (Palka, 1995), with a few
sightings in the upper Bay of Fundy and on the northern edge of Georges Bank
(Palka, 2000). From October through December, harbor porpoise densities are
widely dispersed from New Jersey to Maine, with lower densities to the north and
south of this region (NMFS, 2001). From January through March, intermediate
densities of harbor porpoises can be found in waters off New Jersey to North
Carolina, and lower densities are found in waters off New York to New
Brunswick, Canada (NMFS, 2001). Stranding data indicate that the southern limit
is northern Florida (Polacheck, 1995; Read, 1999).
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Occurrence in the Site A USWTR—The harbor porpoise primarily occurs on the continental
shelf in cool temperate to subpolar waters (Read, 1999) that are at higher latitudes than the
Jacksonville OPAREA. Northern Florida appears to be the southern limit for this species. Harbor
porpoises may occur rarely in the portion of Site A USWTR over the continental shelf.

Pinnipeds (Seals) — Site A

Blaylock et al. (1995) reported that four seal species are known to occur in the western North
Atlantic ocean: harbor seal, gray seal, harp seal, and hooded seal. Although there are many
species of seals found in the western North Atlantic, none normally range as far south as the
Jacksonville OPAREA. However, both harbor seals and hooded seals have been infrequently
sighted in the OPAREA (DoN, 2008n). The probability of encountering a seal at the Site A
USWTR is very low and all seal species are considered extralimital in the Jacksonville
OPAREA.

Sirenians (Manatees) — Site A

) General Description—The West Indian manatee is a rotund, slow-moving
animal, which reaches a maximum length of 3.9 m (13 ft) (Jefferson et al., 1993).
Two important aspects of the West Indian manatee’s physiology influence
behavior: nutrition and metabolism. West Indian manatees have an unusually low
metabolic rate and a high thermal conductance that lead to energetic stress in
winter (Bossart et al., 2002). West Indian manatees are herbivores that feed
opportunistically on a wide variety of submerged, floating, and emergent
vegetation, but they also ingest invertebrates (USFWS, 2001; Courbis and
Worthy, 2003; Reich and Worthy, 2006).

) Status and Management—West Indian manatee numbers are assessed by aerial
surveys during the winter months when manatees are concentrated in warm-water
refuges. Aerial surveys conducted in 2007 produced a preliminary abundance
estimate 2,812 manatees in Florida (FMRI, 2007). Along Florida’s Gulf Coast,
observers counted 1,400 West Indian manatees, while observers on the Atlantic
coast counted 1,412 (FMRI, 2007).

The manatee is under the jurisdiction of the USFWS. In the most recent revision
of the West Indian manatee recovery plan, it was concluded that, based upon
movement patterns, West Indian manatees around Florida should be divided into
four relatively discrete management units or subpopulations, each representing a
significant portion of the species’ range (USFWS, 2001b). Manatees found along
the Atlantic U.S. coast make up two subpopulations: the Atlantic Region and the
Upper St. Johns River Region (USFWS, 2001). Manatees from the western coast
of Florida make up the other two subpopulations: the Northwest Region and the
Southwest Region (USFWS, 2001b).
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In 1976, critical habitat was designated for the West Indian manatee in Florida
(USFWS, 1976). There are two types of manatee protection areas in the state of
Florida: manatee sanctuaries and manatee refuges (USFWS, 2001b, 2002a,b).
Manatee sanctuaries are areas where all waterborne activities are prohibited while
manatee refuges are areas where activities are permitted but certain waterborne
activities may be regulated (USFWS, 2001b, 2002a,b).

Diving Behavior—Manatees are shallow divers. The distribution of preferred
seagrasses is mostly limited to areas of high light; therefore, manatees are fairly
restricted to shallower nearshore waters (Wells et al., 1999). It is unlikely that
manatees descend much deeper than 20 m (66 ft), and don’t usually remain
submerged for longer than 2 to 3 min; however, when bottom resting, manatees
have been known to stay submerged for up to 24 min (Wells et al., 1999).

Acoustics and Hearing—West Indian manatees produce a variety of squeak-like
sounds that have a typical frequency range of 0.6 to 12 kHz (dominant frequency
range from 2 to 5 kHz), and last 0.25 to 0.5 s (Steel and Morris, 1982; Thomson
and Richardson, 1995; Niezrecki et al., 2003). Recently, vocalizations below 0.1
kHz have also been recorded (Frisch and Frisch, 2003; Frisch, 2006). Overall,
West Indian manatee vocalizations are considered relatively stereotypic, with
little variation between isolated populations examined (i.e., between Florida and
Belize populations; Nowacek et al., 2003). However, vocalizations have been
newly shown to possess nonlinear dynamic characteristics (e.g., subharmonics or
abrupt, unpredictable transitions between frequencies), which could aid in
individual recognition and mother-calf communication (Mann et al., 2006).
Average source levels for vocalizations have been calculated to range from 90 to
138 decibels referenced to 1 micropascal (dB re 1 puPa) (average: 100 to 112 dB re
1 pPa) (Nowacek et al., 2003; Phillips et al., 2004). Behavioral data on two
animals indicate an underwater hearing range of approximately 0.4 to 46 kHz,
with best sensitivity between 16 and 18 kHz (Gerstein et al., 1999), while earlier
electrophysiological studies indicated best sensitivity from 1 to 1.5 kHz (Bullock
et al., 1982).

Habitat—Sightings of manatees are restricted to warm freshwater, estuarine, and
extremely nearshore coastal waters. Manatees occur in very shallow waters of 2 to
4 m (7 to 13 ft) in depth generally close to shore (approximately less than 1 km
[0.5 NM) (Beck et al., 2004). Shallow seagrass beds close to deep channels are
preferred feeding areas in coastal and riverine habitats (Lefebvre et al., 2000;
USFWS, 2001b). West Indian manatees are frequently located in secluded canals,
creeks, embayments, and lagoons near the mouths of coastal rivers and sloughs.
These areas serve as locations of feeding, resting, mating, and calving (USFWS,
2001b). Estuarine and brackish waters with access to natural and artificial
freshwater sources are typical West Indian manatee habitat (USFWS, 2001).
When ambient water temperatures drop below about 20°C (69°F) in fall and

Affected Environment 3.2-104 Ecology



Final OEIS/EIS Undersea Warfare Training Range

winter, migration to natural or anthropogenic warm-water sources takes place
(Irvine, 1983). Effluents from sewage treatment plants are important sources of
freshwater for West Indian manatees in the Caribbean Sea (Rathbun et al., 1985).
Manatees are also observed drinking fresh water that flows out of the mouths of
rivers (Lefebvre et al., 2001) and out of offered hoses at harbors (Fertl et al.,
2005).

. General Distribution—The West Indian manatee occurs in warm, subtropical,
and tropical waters of the western North Atlantic Ocean, from the southeastern
U.S. to Central America, northern South America, and the West Indies (Lefebvre
et al., 2001). West Indian manatees occur along both the Atlantic and Gulf coasts
of Florida. West Indian manatees are sometimes reported in the Florida Keys;
these sightings are typically in the upper Florida Keys, with some reports as far
south as Key West (Moore, 1951b, 1951a; Beck, 2006). During winter months,
the West Indian manatee population confines itself to inshore and inner shelf
waters of the southern half of peninsular Florida and to springs and warm water
outfalls (e.g., power plant cooling water outfalls) just beyond northeastern
Florida. As water temperatures rise in spring, West Indian manatees disperse from
winter aggregation areas.

Several patterns of seasonal movement are known along the Atlantic coast
ranging from year-round residence to long-distance migration (Deutsch et al.,
2003). Individuals may be highly consistent in seasonal movement patterns and
show strong fidelity to warm and winter ranges, both within and across years
(Deutsch et al., 2003).

Occurrence in the Site A USWTR-—Manatees are expected in the freshwater, estuarine, and
nearshore coastal waters in or near the cable range portion of Site A throughout the year. They
are not expected in the offshore portions of the Jacksonville OPAREA.

Designated Critical Habitat for the West Indian Manatee

Critical habitat for the West Indian manatee was designated under 41 Federal Register (FR)
41914 in 1976 with an augmentation and correction in 1977 (USFWS, 1976). The habitat
extends throughout the state of Florida and encompasses the St Johns River and Lake George in
and near the vicinity of the Jacksonville OPAREA. The designated area includes all of the West
Indian manatee’s known range at the time of designation (including waterways throughout about
one-third to one-half of Florida) (Laist, 2002). This critical habitat designation has been
infrequently used or referenced since it is broad in description, treats all waterways the same, and
does not highlight any particular areas (Laist, 2002).
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3.2.6.2 Site B

The Site B USWTR is located within the Charleston OPAREA (Figure 2-17). Following is a
general description of the marine mammals that may occur in the Charleston OPAREA, if not
already described in the previous section, and more specifically, in the vicinity of the Site B
USWTR.

Mysticetes

Records for baleen whales in the Charleston OPAREA include the North Atlantic right whale,
humpback whale, minke whale, Bryde’s whale, sei whale, fin whale, and blue whale.

North Atlantic Right Whale — Site B

The coastal waters of the Carolinas are suggested to be a migratory corridor for the Northern
Atlantic right whale between their calving grounds off Georgia and Florida and their feeding
grounds in the Gulf of Maine (Winn et al., 1986). Right whales may travel through the USWTR
Site B during their migrations to and from calving grounds (DoN, 2008n). An examination of
sighting records from all sources between 1950 and 1992 found that wintering Northern Atlantic
right whales were observed widely along the coast from Cape Hatteras to Miami (Kraus et al.,
1993). Sightings off the Carolinas were comprised of single individuals that appeared to be
transients (Kraus et al., 1993). These observations are consistent with the hypothesis that the
coastal waters of the Carolinas are part of a migratory corridor for the Northern Atlantic right
whale (Winn et al., 1986). Knowlton et al. (2002) analyzed sightings data collected in the mid-
Atlantic from northern Georgia to southern New England and found that the majority of
Northern Atlantic right whale sightings occurred within approximately 56 km (30 NM) from
shore. Until better information is available on the width of the Northern Atlantic right whale’s
migratory corridor, it has been recommended that management considerations are needed for the
coastal areas along the mid-Atlantic migratory corridor within 65 km from shore (35 NM)
(Knowlton, 1997). North Atlantic right whales are expected in the Site B USWTR.

Humpback Whale —Site B

Humpback whales may occur throughout the Charleston OPAREA in fall, winter, and spring
during migrations between calving grounds in the Caribbean and feeding grounds off the
northeastern U.S. There is an increasing occurrence of humpback whale sightings and strandings
during the winter (particularly January through April) along the U.S. Atlantic coast from Florida
north to Virginia (Clapham et al., 1993; Swingle et al., 1993; Wiley et al., 1995; Laerm et al.,
1997). Humpback whales are not expected in the Charleston OPAREA during summer since they
should occur further north on their feeding grounds. Humpback whales may occur in the Site B
USWTR during fall, winter, and spring while migrating to and from the Caribbean winter
calving grounds, but are not expected to occur in the Site B USWTR during summer.
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Minke Whale — Site B

Minke whales are more abundant in New England waters than the mid-Atlantic (Hamazaki,
2002; Waring et al., 2006). The southernmost sighting in recent NMFS shipboard surveys was of
one individual offshore of the mouth of Chesapeake Bay, in waters with a bottom depth of 3,475
m (11,400 ft) (Mullin and Fulling, 2003). There appears to be a strong seasonal component to
minke whale distribution (Horwood, 1990). Spring and summer are periods of relatively
widespread minke whale occurrence off the northeastern U.S. and winter is the only season that
the minke whale may occur in the Charleston OPAREA, primarily in shelf and deep waters
(DoN, 2008n). Minke whales are expected in the Site B USWTR.

Bryde’'s Whale — Site B

There is a general lack of knowledge of this species, particularly in the North Atlantic, although
records support a tropical occurrence for the species (Mead, 1977). Although no confirmed
sightings of Bryde’s whales have been recorded in the Charleston OPAREA, strandings have
been recorded in this region throughout the year (DoN, 2008n). Bryde’s whales may occur
throughout the OPAREA year-round (DoN, 2008n). Bryde’s whales may occur in the Site B
USWTR.

Sei Whale — Site B

In the western North Atlantic Ocean, sei whales occur primarily from Georges Bank north to
Davis Strait (northeast Canada, between Greenland and Baffin Island) (Perry et al., 1999). One
sei whale stranding is recorded near Cape Island, South Carolina (Mead, 1977). Winter range of
most rorquals (blue, fin, sei, and minke whales) is hypothesized to be in offshore waters
(Kellogg, 1928; Gaskin, 1982). Based on their preference for deep, oceanic waters, sei whales
may occur in waters seaward of the 2,000 m (6,562 ft) isobath throughout the Charleston
OPAREA during fall, winter, and spring. Sei whale occurrence is probably the same during these
seasons due to early or late migrating individuals. Sei whales are not expected to occur in the
OPAREA during summer since they should be on feeding grounds around the eastern Scotian
Shelf or Grand Banks. Sei whales may occur in the deep water portions of Site B USWTR during
fall, winter, and spring.

Fin Whale — Site B

Fin whales are more commonly encountered north of Cape Hatteras (CETAP, 1982; Hain et al,.
1992; Waring et al., 2007). Fin whales may occur in both continental shelf and offshore waters.
Preliminary results from the Navy's deep water hydrophone arrays indicate a substantial deep-
ocean component to fin whale distribution (Clark, 1995; Waring et al., 2007). There are only a
few sighting records of this species here, likely due to incomplete survey coverage throughout
the deep waters of the Charleston OPAREA as well as the fact that fin whales may be difficult to
distinguish from some other rorqual species during survey efforts. Fin whales have only been
sighted in the Charleston OPAREA in winter (DoN, 2008n); however, fin whales may occur in
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the OPAREA in the fall, winter, and spring. In the summer fin whales are likely to be found on
feeding grounds to the north and not in the Charleston OPAREA. Fin whales may occur in the
Site B USWTR during fall, winter, and spring.

Blue Whale — Site B

Blue whales have never been sighted or reported to strand in the OPAREA. The absence of
records of blue whales in the Charleston OPAREA does not necessarily indicate the absence of
this species, but may reflect the fact blue whales are often difficult to distinguish from other
large rorquals (DoN, 2008n). This whale is primarily a deep-water species. Winter range of most
rorquals (blue, fin, sei, and minke whales) is hypothesized to be in offshore waters (Kellogg,
1928; Gaskin, 1982). Blue whales may occur in waters seaward of the 2,000 m (6,562 ft) isobath
throughout the Charleston OPAREA during fall, winter, and spring. Blue whales are not
expected to occur in the Charleston OPAREA during summer when they should occur farther
north in their feeding ranges. Blue whales may occur in deep water portions of Site B USWTR
during fall, winter, and spring.

Odontocetes

Following is a general discussion of the distribution of odontocete species that may be found in
the Charleston OPAREA in the vicinity of Site B.

Sperm Whale — Site B

There are a number of historical stranding and whaling records of sperm whales within and
adjacent to the Charleston OPAREA (Moore, 1953; Caldwell et al., 1971; Winn et al., 1979). In
fact, sperm whales in the 1800s were frequently taken by whaling boats on the Charleston
Grounds off Charleston, South Carolina during January (Townsend, 1935). Whaling records
suggest an offshore distribution of sperm whales off the southeastern U.S., over the Blake
Plateau, and into deep waters (Schmidly, 1981). Occurrence of sperm whales in the Charleston
OPAREA may be underestimated due to the sparse survey effort in offshore waters of this
region, particularly during the winter when Northern Atlantic right whale survey effort is
concentrated in nearshore waters where sperm whales are not generally found (DoN, 2008n).
Sperm whales may occur in the Charleston OPAREA from the vicinity of the continental shelf
break continuing beyond the eastern boundary of the OPAREA throughout the year (DoN,
2008n). Sperm whales are expected seaward of the shelf break in the Site B USWTR.
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Pygmy and Dwarf Sperm Whales — Site B

In the North Atlantic, pygmy and dwarf sperm whales (Kogia breviceps and K. sima,
respectively) are shelf-edge species occurring in warm-temperate to tropical waters (DoN,
2002d). Kogia generally occur along the continental shelf break and over the continental slope
(e.g., Baumgartner et al., 2001; McAlpine, 2002). There are very few sighting records of Kogia
in the Charleston OPAREA which is likely due to incomplete survey coverage throughout most
of the deep waters of this region (especially during winter and fall), as well as their avoidance
reactions towards ships (DoN, 2008n). Occurrence of Kogia in the vicinity of the Site B USWTR
is recognized based on the large number of strandings recorded throughout the year (DoN,
2008n). Kogia may occur seaward of the shelf break throughout the Charleston OPAREA and
the Site B USWTR year-round.

Beaked Whales — Site B

Beaked whales are deep water species. Based on the cryptic behavior and similarity in
appearance of these species, it is often difficult to identify beaked whales to the species level.
Cuvier’s, Gervais’, and Blainville’s beaked whales are the only beaked whale species expected
to occur regularly in the Charleston OPAREA, with possible sightings of True’s and Sowerby’s
beaked whales (DoN, 2008n). Of note is a mass stranding of four Blainville’s beaked whales in
North Carolina (unspecified exact location) that occurred subsequent to Hurricane Bonnie in
1998 (Norman and Mead, 2001). There are few sighting records of beaked whales in the
OPAREA, which is likely due to incomplete survey coverage throughout most of the deep waters
of the OPAREA. Beaked whales may occur in the area from the vicinity of the continental shelf
break to seaward of the eastern boundary of the Charleston OPAREA. Beaked whales are
expected in the vicinity of the shelf break and seaward in the Site B USWTR.

Rough-toothed Dolphin — Site B

Four sightings in the JAX/CHASN OPAREA and a few strandings inshore of the OPAREA
boundary confirm the presence of this species here throughout the year (DoN, 2008n). Based on
the sighting records and the known preference of this species for deep waters, rough-toothed
dolphin may occur seaward of the shelf break year-round on only a sporadic basis. The rough-
toothed dolphin is expected seaward of the shelf break in Site B USWTR.

Bottlenose Dolphin — Site B

Bottlenose dolphins are abundant in continental shelf and inner slope waters throughout the
western North Atlantic (CETAP, 1982; Kenney, 1990; Waring et al., 2007). The greatest
concentrations of offshore animals are along the continental shelf break and between the 200 and
2,000 m isobaths (656 to 6,562 ft) (Kenney, 1990; Waring et al., 2007). However, the range of
offshore bottlenose dolphins may actually extend into deeper waters (Wells et al., 1999). The
bottlenose dolphin may occur in Site B USWTR as well as throughout the Charleston OPAREA
year-round.
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Atlantic Spotted Dolphin — Site B

Spotted dolphins may occur from the coastline to seaward of the eastern boundary of the
Charleston OPAREA throughout the year. Atlantic spotted dolphins may occur in both
continental shelf and offshore waters (Perrin et al., 1994a). The offshore form of the Atlantic
spotted dolphin and the pantropical spotted dolphin can be difficult to differentiate at sea.
Therefore, the low number of sightings of pantropical spotted dolphins in offshore waters of the
OPAREA may be more of a reflection of survey observers not distinguishing between the two
species (DoN, 2008n). Atlantic spotted dolphins may occur in continental shelf and offshore
waters throughout the Charleston OPAREA (DoN, 2008n). The Atlantic spotted dolphin is
expected throughout Site B USWTR.

Pantropical Spotted Dolphin — Site B

The pantropical spotted dolphin is a deep water species (Jefferson et al., 1993). Pantropical
spotted dolphins have been sighted along the Florida shelf and slope waters and offshore in Gulf
Stream waters southeast of Cape Hatteras (Waring et al., 2007). In the Atlantic, this species is
considered broadly sympatric with Atlantic spotted dolphins (Perrin and Hohn, 1994). The
offshore form of the Atlantic spotted dolphin and the pantropical spotted dolphin can be difficult
to differentiate at sea. Therefore, the low number of sightings of pantropical spotted dolphins in
offshore waters of the Charleston OPAREA may be more of a reflection of survey observers not
distinguishing between the two species (DoN, 2008n). Pantropical spotted dolphins may occur
seaward of the shelf break throughout the Charleston OPAREA (DoN, 2008n). Pantropical
spotted dolphins are expected in the areas seaward of the shelf break within the Site B USWTR.

Spinner Dolphin — Site B

Spinner dolphin sighting, stranding, and bycatch records are documented in or near the
OPAREA throughout much of the year (DoN, 2008n). Spinner dolphins may occur from the
shelf break to eastward of the OPAREA boundary based on the spinner dolphin’s preference for
deep, warm waters (DoN, 2008n). No seasonal differences in occurrence are anticipated. Spinner
dolphins are expected seaward of the shelf break in Site B USWTR.

Clymene Dolphin — Site B

Clymene dolphins have been found stranded along the Atlantic coast of Florida adjacent to the
Charleston OPAREA and further south throughout the year (Caldwell and Caldwell, 1975; Perrin
et al., 1981; Fertl et al., 2003). The summer sighting in continental shelf waters was recorded
during aerial surveys and may be a misidentification since Clymene dolphins are not typically
sighted in such shallow waters. Based on confirmed sightings and the preference of this species
for deep waters, Clymene dolphins may occur in waters seaward of the shelf break throughout
the Charleston OPAREA (DoN, 2008n). The Clymene dolphin is expected seaward of the shelf
break in the Site B USWTR.
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Striped Dolphin — Site B

The striped dolphin is a deep water species that is generally distributed north of Cape Hatteras
(CETAP, 1982). In the JAX/CHASN OPAREA, there are only two sightings of the striped
dolphin (DoN, 2008n). The paucity of sighting data for striped dolphins in this area is likely due
to incomplete survey coverage throughout most of the deep waters of the OPAREA, as well as
this species’ preference for more temperate waters further north (Waring and Palka, 2002).
Several strandings are recorded inshore of the OPAREA boundaries during all seasons and
striped dolphins may occur in the Charleston OPAREA year-round (DoN, 2008n). The striped
dolphin is expected near and seaward of the shelf break in Site B USWTR.

Common Dolphin — Site B

Common dolphins occur along the shelf break from Cape Hatteras to Nova Scotia year-round
(CETAP, 1982). This species is less common south of Cape Hatteras (Waring et al., 2007);
occurrence south of Cape Hatteras is considered questionable (Kenney, 2007). Although the
common dolphin is often found along the shelf-edge, there are sighting and bycatch records in
shallower waters to the north, as well as sightings on the continental shelf in the JAX/CHASN
OPAREA (DoN, 2008n). Based on the cool water temperature preferences of this species and
available sighting data, there is likely a very low possibility of encountering common dolphins
only during the winter, spring, and fall throughout the Charleston OPAREA (DoN, 2008n).
Common dolphins may occur in the Site B USWTR during this time of year. While there are a
number of historical stranding records for common dolphins during the summer, there have been
no recent confirmed records for this species. Therefore, common dolphins are not expected to
occur in the Site B USWTR during the summer.

Fraser’s Dolphin — Site B

Fraser’s dolphin is a deep-water species that prefers warm waters. While there are no confirmed
records of Fraser’s dolphin in the Charleston OPAREA, there is one confirmed sighting farther
north in deep waters (>3,000 m [9,843 ft] in depth) offshore of Cape Hatteras (NMFS-SEFSC,
1999). Fraser’s dolphins may occur seaward of the shelf break throughout the Charleston
OPAREA year-round. Fraser’s dolphin may occur seaward of the shelf break in Site B USWTR.

Risso’s Dolphin — Site B

Globally, Risso’s dolphin is most commonly found in areas with steep bottom topography, such
as the area seaward of the continental shelf break, and is often sighted in association with Gulf
Stream warm-core rings which are areas of enhanced productivity. Risso’s dolphin may occur
year-round along the path of the Gulf Stream and including steep portions of the continental
slope in the in the Charleston OPAREA and along the shelf break and extending seaward over
the continental slope throughout the area, with seasonal variations (DoN, 2008n). Risso’s
dolphins are expected in the vicinity of the shelf break and seaward within the Site B USWTR.
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Melon-headed Whale — Site B

Melon-headed and pygmy killer whales can be difficult to distinguish from one another, and on
many occasions, only a determination of “pygmy killer whale/melon-headed whale” can be
made. The melon-headed whale is an oceanic species; which may occur seaward of the shelf
break year-round (DoN, 2008n). Melon-headed whales may occur in the deep water portions of
Site B USWTR.

Pygmy Killer Whale — Site B

Records of pygmy killer whales in this region include several strandings inshore of the
JAX/CHASN OPAREA and two sightings in offshore waters of the OPAREA (DoN, 2008n).
The pygmy killer whale is an oceanic species; which may occur seaward of the shelf break year-
round. Pygmy killer whales may occur seaward of the shelf break in Site B USWTR.

False Killer Whale — Site B

False killer whales occur in offshore, warm waters worldwide (Baird, 2002). A small number of
sightings are recorded in offshore waters of the OPAREA (DoN, 2008n). Strandings are also
recorded in this region. False killer whales may occur in the Charleston OPAREA and are
expected seaward of the shelf break throughout the year. False killer whales may occur in the
deep water portions of Site B USWTR.

Killer Whale — Site B

A small number of killer whale sightings are recorded in both shallow and deep waters of the
JAX/CHASN OPAREA and vicinity (DoN, 2008n). Killer whales may occur throughout the
OPAREA year-round based on sighting data and the diverse habitat preferences of this species.
Killer whales are expected throughout Site B USWTR.

Long-finned and Short-finned Pilot Whales — Site B

Identification of pilot whales to species is difficult at sea, and identification is often made to the
generic level only. The Charleston OPAREA is located south of the suggested region of overlap
between both pilot whale species (Payne and Heinemann, 1993). Thus, sightings of unidentified
pilot whales in the OPAREA are most likely of short-finned pilot whales which are more
common south of Cape Hatteras. The majority of pilot whale strandings on beaches inshore of
the OPAREA are of the short-finned pilot whale (Moore, 1953; Layne, 1965; Irvine et al., 1979;
Winn et al.,, 1979; Schmidly, 1981). Short-finned pilot whales may occur throughout the
Charleston OPAREA during most of the year (DoN, 2008n). Short-finned pilot whales are
expected in the Site B USWTR.
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Harbor Porpoise — Site B

The harbor porpoise primarily occurs on the continental shelf, in cool temperate to subpolar
waters (Read, 1999), that are at higher latitudes than the Charleston OPAREA. Occurrences of
harbor porpoises in the mid-Atlantic are scattered (CETAP, 1982; Northridge, 1996). Stranding
data indicate that the southern limit is northern Florida (Polacheck, 1995; Read, 1999) and are
unlikely to occur in the Charleston OPAREA in spring, summer, or fall (DoN, 2008n). Harbor
porpoises may occur rarely in the Site B USWTR.

Pinnipeds (Seals) — Site B

Vagrant harbor seals are occasionally found as far south as the Carolinas and as far south as
Daytona Beach, Florida (Caldwell and Caldwell, 1969). Winn et al. (1979) suggested that harbor
seals found in this area are likely young individuals that disperse from the north during the
winter months. Sightings and strandings of harbor seals have been documented throughout the
year in South Carolina (Caldwell, 1961; Caldwell and Golley, 1965; McFee, 2006).

Several records of hooded seals have been reported in North Carolina, Georgia, and Florida
(Goodwin, 1954; Mignucci-Giannoni and Odell, 2001; Harry et al., 2005). It is possible for
vagrant hooded seals to be found near the Charleston OPAREA throughout the year.

Despite records of seal species in and near the OPAREA, all pinniped species are considered
extralimital in the Charleston OPAREA and the Site B USWTR.

Sirenians (Manatees) — Site B

West Indian manatees occur in warm, subtropical, and tropical waters of the western North
Atlantic from the southeastern U.S. to Central America, northern South America, and the West
Indies, primarily in freshwater systems, estuaries, and shallow, nearshore, coastal waters
(Lefebvre et al., 2001). Manatees are frequently reported in the coastal rivers of Georgia and
South Carolina during warmer months (Zoodsma, 1991; Lefebvre et al., 2001). Sightings on the
Atlantic coast drop off markedly north of South Carolina (Lefebvre et al., 2001). Manatees may
occur in Site B USWTR.

3.2.6.3 Site C
As stated previously, the Site C is located within the Cherry Point OPAREA (Figure 2-21).

Following is a general description of the distribution of the marine mammals that may occur in
the Cherry Point OPAREA and more specifically in the vicinity of the Site C USWTR.
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Mysticetes

There are records for baleen whale species in North Carolina waters as follows: North Atlantic
right whale, humpback whale, minke whale, Bryde’s whale, sei whale, and fin whale. There are
no records of blue whales in North Carolina waters, although their distribution and range may
include North Carolina (NMFS, 1998b; Waring et al., 1997, 1999).

North Atlantic Right Whale — Site C

The coastal waters of the Carolinas are part of a migratory corridor for the right whale (Winn et
al., 1986; Knowlton et al., 2002). There have been opportunistic sightings of right whales in deep
waters of the Cherry Point OPAREA (DoN, 20081). There is a lack of survey effort for right
whales in offshore waters (and the Cherry Point OPAREA specifically).

Knowlton et al. (2002) reviewed right whale sightings and survey efforts for the mid-Atlantic
and reported that 94 percent of the right whale sightings were within 55 km (30 NM) of the
coast, that well over half the sightings (64 percent) were within 18.5 km (10 NM) of the coast,
and that 80 percent of all tagged animal sightings occurred within 55 km (30 NM) of land.

North Atlantic right whale occurrence in the Cherry Point OPAREA is between October through
April, with peak sightings in February and March (Knowlton et al., 2002). During the summer
months, right whales should occur farther north on their feeding grounds; however, there is one
reported sighting in the summer in the Cherry Point OPAREA (DoN, 20081). The North Atlantic
right whale is expected to occur in the vicinity of the Site C USWTR.

Humpback Whale — Site C

Humpback whales may occur on the continental shelf and in deep waters of the Cherry Point
OPAREA in fall, winter, and spring during migrations between calving grounds in the Caribbean
and feeding grounds off the northeastern U.S. (DoN, 20081). There is an increasing occurrence of
humpback whale sightings and strandings during the winter (particularly January through April)
along the U.S. Atlantic coast from Florida north to Virginia (Clapham et al., 1993; Swingle et al.,
1993; Wiley et al., 1995; Laerm et al., 1997). Sightings of humpback whales migrating through
this area are likely not well-represented here due to the lack of survey effort in offshore waters of
the Cherry Point OPAREA. Humpback whales are not expected to occur in the Cherry Point
OPAREA during summer when they should occur farther north on their feeding grounds (DoN,
20081). Humpback whales may occur in the Site C USWTR during fall, winter, and spring

Minke Whale — Site C
Minke whales are only occasionally found, and on a widely-scattered basis, in the mid-Atlantic
area (CETAP, 1982). There is a more common occurrence further north of the Cherry Point

OPAREA (Hamazaki, 2002; Waring et al., 2006). The dynamics of the Gulf Stream in the Cape
Hatteras region probably play a role in the zoogeography of minke whales throughout much of
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the year. There are no records of minke whales within the OPAREA; however, scattered sighting
and stranding records just outside of the OPAREA boundaries indicate the presence of this
species (DoN, 20081). The lack of sighting data is likely due to incomplete survey coverage in
the OPAREA, especially during spring and fall. Minke whales may occur in the Cherry Point
OPAREA in the spring, winter, and fall. During the summer, minke whales are expected to occur
at higher latitudes on their feeding grounds; however they may occur in the OPAREA,
particularly the northern portion. Minke whales are expected to occur in the Site C USWTR.

Bryde's Whale — Site C

There is a general lack of knowledge of Bryde’s whale, particularly in the North Atlantic,
although records support a tropical occurrence for the species (Mead, 1977). An extralimital
Bryde’s whale stranding is recorded from the winter of 1927 well within Chesapeake Bay
(Mead, 1977). Bryde’s whale has been known to strand farther south on the coasts of Georgia
and eastern Florida (Schmidly, 1981). Although a tropical species, Bryde’s whales may occur
within the Cherry Point OPAREA and the Site C USWTR.

Sei Whale — Site C

No sei whale records are documented for the Cherry Point OPAREA, but sightings are recorded
further north (DoN, 20081). The winter range of most rorquals (blue, fin, sei, and minke whales)
is hypothesized to be in offshore waters (Kellogg, 1928; Gaskin, 1982). Acoustic data support
the hypothesis of an offshore wintering habitat (Clark, 1995). Based on their preference for deep,
oceanic waters, sei whales may occur in waters seaward of the 2,000 m (6,562 ft) isobath
throughout the Cherry Point OPAREA during fall, winter, and spring. Sei whale occurrence is
probably the same during these seasons due to individual whales migrating earlier or later in the
year (and appearing in a different season). Sei whales are not expected to occur in the Cherry
Point OPAREA during summer, since they should be on feeding grounds around the eastern
Scotian Shelf or Grand Banks. Sei whales are expected in the deep water portions of Site C
USWTR during fall, winter, and spring.

Fin Whale — Site C

Fin whales are more commonly encountered north of Cape Hatteras (CETAP, 1982; Hain et al.,
1992; Waring et al., 2007). The dynamics of the Gulf Stream in the Cape Hatteras region
probably play a role in the zoogeography of fin whales throughout much of the year. Fin whales
may occur in both continental shelf and offshore waters. Preliminary results from the Navy's
deepwater hydrophone arrays indicate a substantial deep-ocean component to fin whale
distribution (Clark, 1995; Waring et al., 2007). There is only one sighting record of this species
in the Cherry Point OPAREA. This is likely due to incomplete survey coverage throughout the
deep waters of the OPAREA, as well as the fact that fin whales may be difficult to distinguish
from some other rorqual species during survey efforts. During winter, fin whales may occur in
the Cherry Point OPAREA. During spring and fall, fin whales may occur just north of the
OPAREA, and could overlap the northern portion of the Cherry Point OPAREA (DoN, 2008]1).
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In the summer months, fin whales are expected to be farther north on feeding grounds and not
likely to occur in the Cherry Point OPAREA (DoN, 20081). Fin whales may occur in the Site C
USWTR during fall, winter, and spring.

Blue Whale — Site C

The lack of blue whale records in the OPAREA may result from the fact that blue whales are
often difficult to distinguish from other rorquals. The blue whale is primarily a deepwater
species. Winter range of most rorquals (blue, fin, sei, and minke whales) is hypothesized to be in
offshore waters (Kellogg, 1928; Gaskin, 1982). Acoustic data support the hypothesis of an
offshore wintering habitat (Clark, 1995). Blue whales may occur in waters seaward of the 2,000
m (6,562 ft) isobath throughout the Cherry Point OPAREA during fall, winter, and spring (DoN,
20081). Blue whales are not expected to occur in the Cherry Point OPAREA during summer
when they should occur farther north in their feeding ranges (DoN, 20081). Blue whales may
occur in the deep water portions of Site C USWTR during fall, winter, and spring.

Odontocetes

Following is a general discussion of the distribution of odontocete species that may occur in the
Cherry Point OPAREA.

Sperm Whale — Site C

Worldwide, sperm whales exhibit a strong affinity for deep waters beyond the continental shelf
break (Rice, 1989). The recorded observations of sperm whales in the Cherry Point OPAREA
and vicinity support this trend, with sightings consistently recorded in waters beyond the shelf
break (DoN, 20081). In winter, sightings are clustered in slope and deep waters in the northern
end of the Cherry Point OPAREA (DoN, 20081). The paucity of sighting data for the rest of the
OPAREA is most likely due to incomplete survey effort in offshore waters. Sperm whales were
never sighted during baseline surveys at the Site C USWTR location (13 aerial surveys totaling
over 7,000 km [4,350 mi] of trackline) conducted from 1998 to 1999 by the University of North
Carolina — Wilmington (UNCW) (DoN, 1999a). During the summer 1998 Southeast Fisheries
Science Center (SEFSC)/NMFS surveys (Mullin, 1999), most sightings were north of Cape
Hatteras, with only two far offshore in slope waters east of Cape Hatteras. During the summer
1999 SEFSC/NMFS surveys (Roden, 2000), two sightings were reported along the shelf edge
east of Cape Lookout. Sperm whales may occur in the Site C USWTR year-round.

Pygmy and Dwarf Sperm Whales — Site C

Pygmy and dwarf sperm whales (Kogia) generally occur along the continental shelf break and
over the continental slope (e.g., Baumgartner et al., 2001; McAlpine, 2002). There are very few
sighting records of Kogia in the Cherry Point OPAREA which is likely due to incomplete survey
coverage throughout most of the deep waters of this region (especially during spring and fall) as
well as their avoidance reactions towards ships (DoN, 20081). However, several strandings are
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recorded inshore of the OPAREA boundaries during all seasons and support the likelihood of
Kogia occurrence in waters off North Carolina (Hohn et al., 2006; MMC, 2006).

Kogia may occur over the shelf break and seaward throughout the year. Pygmy and dwarf sperm
whales are expected to occur in Site C USWTR.

Beaked Whales — Site C

Based upon available data, six beaked whales are known to occur in the Cherry Point OPAREA:
Cuvier's beaked whales, northern bottlenose whales, and four members of the genus Mesoplodon
(True’s, Gervais', Blainville's, and Sowerby's beaked whales). Cuvier’s, True’s, Gervais’, and
Blainville’s beaked whales are the only beaked whale species expected to occur regularly in the
OPAREA, with possible sightings of Sowerby’s beaked whales and one extralimital record of a
northern bottlenose whale inshore of the Cherry Point OPAREA (DoN, 2008]).

With respect to the Cherry Point OPAREA, the continental slope is relatively wide south of
Hatteras, and at-sea sightings of beaked whales are few, although sighting effort has been limited
in this area. Sightings of all beaked whale species recorded in waters along the U.S. Atlantic
coast indicate a pattern of distribution similar to that described by Pitman (2002). Nearly all
sightings were made in very deep waters (>200m [660 ft]) near the continental shelf edge, within
the Gulf Stream or Gulf Stream features such as warm core eddies and the north wall (CETAP,
1982; Waring et al., 1992; Tove, 1995; Waring et al., 2001a; Waring et al, 2002). There is one
extralimital stranding record of a northern bottlenose whale (also in the beaked whale family)
inshore of the Cherry Point OPAREA. Of note is a mass stranding of four Blainville’s beaked
whales in North Carolina (unspecified exact location) that occurred subsequent to Hurricane
Bonnie in 1998 (Norman and Mead, 2001). There are very few sighting records of beaked
whales in the Cherry Point OPAREA which is likely due to incomplete survey coverage
throughout most of the deep waters of the OPAREA (DoN, 20081), where beaked whales are
expected to occur. Beaked whales have been observed in the area around Cape Hatteras by a
charter boat fisherman (Patterson, 2008). The location where these observations have been made
averages 200 km (107 NM) to the north of Site C; the oceanography and ecology of this area is
different than Site C due to the influence of the Hatteras Front. This area has been identified as
an area with relatively high diversity and abundance of marine species. Beaked whales may
occur seaward of the shelf break throughout the year. Beaked whales are expected to occur
seaward of the shelf break in Site C USWTR.

Rough-toothed Dolphin — Site C

Rough-toothed dolphins may occur seaward of the shelf break. During the winter, the rough-
toothed dolphin’s occurrence is expected in warmer waters, so the occurrence in the Cherry Point
OPAREA follows the western edge of the standard deviation of the Gulf Stream (DoN, 20081). A
few strandings and one sighting of the rough-toothed dolphin have been recorded near the Cherry
Point OPAREA (DoN, 20081). The rough-toothed dolphin is expected to occur seaward of the
shelf break in Site C USWTR.

Affected Environment 3.2-117 Ecology



Final OEIS/EIS Undersea Warfare Training Range

Bottlenose Dolphin — Site C

Bottlenose dolphins are abundant in continental shelf and inner slope waters throughout the
western North Atlantic (CETAP, 1982; Kenney, 1990; Waring et al., 2007). The greatest
concentrations of offshore animals are along the continental shelf break and between the 200 and
2,000 m isobaths (656 to 6,562 ft) (Kenney, 1990; Waring et al., 2007). However, the range of
offshore bottlenose dolphins may actually extend into deeper waters (Wells et al., 1999),
possibly even over the Hatteras Abyssal Plain just southeast of the Cherry Point OPAREA. The
nearshore waters of the Outer Banks serve as winter habitat for coastal bottlenose dolphins (Read
et al., 2003). Cape Hatteras represents important habitat for bottlenose dolphins, particularly in
winter, as evidenced from concentrations of bottlenose dolphins during recent aerial surveys
(Torres et al., 2005).

In North Carolina, there is significant overlap between distributions of coastal and offshore
dolphins during the summer. North of Cape Lookout, there is a separation of the two stocks by
bottom depth; the coastal form occurs in nearshore waters (<20 m [<66 ft] deep) while the
offshore form is in deeper waters (>40 m [>131 ft] deep) (Garrison and Hoggard, 2003);
however, south of Cape Lookout to northern Florida, there is significant spatial overlap between
the two stocks. In this region, coastal dolphins may be found in waters as deep as 31 m (102 ft)
and 75 km (40 NM) from shore while offshore dolphins may occur in waters as shallow as 13 m
(43 ft) (Garrison et al., 2003). Additional aerial surveys and genetic sampling are required to
better understand the distribution of the two stocks throughout the year. The bottlenose dolphin
is expected to occur in Site C USWTR.

Atlantic Spotted Dolphin — Site C

Atlantic spotted dolphins may occur in both continental shelf and offshore waters (Perrin et al.,
1994a); resulting in broad range of distribution in the Cherry Point OPAREA (DoN, 2008l).
Sightings are scattered throughout the OPAREA (DoN 2008I). In the Atlantic, this species is
considered broadly sympatric with pantropical spotted dolphins (Perrin and Hohn, 1994) and the
offshore form of the Atlantic spotted dolphin and the pantropical spotted dolphin can be difficult
to differentiate at sea. Therefore, the low number of sightings of Atlantic spotted dolphins in
offshore waters of the OPAREA may be more of a reflection of survey observers not
distinguishing between the two species. Atlantic spotted dolphins may occur throughout the
Cherry Point OPAREA year-round and are expected to occur in Site C USWTR.

Pantropical Spotted Dolphin — Site C

The pantropical spotted dolphin is a deepwater species (Jefferson et al., 1993). Pantropical
spotted dolphins have been sighted along the Florida shelf and slope waters and offshore in Gulf
Stream waters southeast of Cape Hatteras (Waring et al., 2007). In the Atlantic, this species is
considered broadly sympatric with Atlantic spotted dolphins (Perrin and Hohn, 1994). The
offshore form of the Atlantic spotted dolphin and the pantropical spotted dolphin can be difficult
to differentiate at sea. Therefore, the low number of sightings of pantropical spotted dolphins in
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offshore waters of the Cherry Point OPAREA may be more of a reflection of survey observers
not distinguishing between the two species. Pantropical spotted dolphins may occur in the
deepwater portions of the Cherry Point OPAREA. They are expected to occur seaward of the
shelf break in Site C USWTR.

Spinner Dolphin — Site C

There is only one sighting record for the spinner dolphin in the Cherry Point OPAREA; several
sighting and bycatch records are north of this area (DoN, 2008l). Spinner dolphins prefer
offshore, warm water habitats. Spinner dolphins may occur from the vicinity of the continental
shelf break to eastward of the OPAREA boundary based on the known habitat preferences of this
species. No seasonal differences in occurrence are anticipated. The spinner may occur near and
seaward of the shelf break in Site C USWTR.

Clymene Dolphin — Site C

Clymene dolphin sightings have been recorded in offshore waters in or near the OPAREA (DoN,
20081). The oceanographic features of the Gulf Stream likely influence the distribution of
Clymene dolphins in this area. Based on confirmed sightings and the preference of this species
for deep waters, Clymene dolphins may occur in waters seaward of the shelf break throughout
the Cherry Point OPAREA (DoN, 20081). The Clymene dolphin may occur seaward of the shelf
break in Site C USWTR.

Striped Dolphin — Site C

The striped dolphin is a deepwater species that is generally distributed north of Cape Hatteras
(CETAP, 1982). In the Cherry Point OPAREA, there is only one record of this species, which is
a sighting near the northern perimeter of the OPAREA (DoN, 20081). The paucity of sighting
data for striped dolphins in this area is likely due to incomplete survey coverage throughout most
of the deep waters of the OPAREA, as well as this species’ preference for more temperate waters
further north (Waring and Palka, 2002). Sightings have been recorded just north of the OPAREA
boundary (DoN, 20081). Several strandings are recorded inshore of the Cherry Point OPAREA
boundaries during all seasons and support the likelihood of striped dolphin occurrence in Site C
USWTR. Striped dolphins may occur near and seaward of the shelf break in the Site C USWTR.

Common Dolphin — Site C

Common dolphins occur along the shelf break from Cape Hatteras to Nova Scotia year-round
(CETAP, 1982). This species is less common south of Cape Hatteras (Waring et al., 2007);
common dolphin occurrence south of Cape Hatteras is questionable (Kenney, 2007). In winter,
the common dolphin may occur north of the OPAREA near the northern wall of the Gulf Stream
(DoN, 2008I). This is a region of enhanced primary productivity resulting in localized prey
concentrations. Common dolphins may occur in the northern portion of the OPAREA near Cape
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Hatteras and includes waters over the continental shelf and slope as well as nearshore waters
(DoN, 20081). Common dolphins are expected to occur in the Site C USWTR.

Fraser’s Dolphin — Site C

One confirmed sighting of Fraser’s dolphin was recorded in deep waters (>3,000 m [9,843 ft] in
depth) offshore of Cape Hatteras (NMFS-SEFSC, 1999). Based on known preferences for deep-
water, Fraser’s dolphins may occur seaward of the shelf break throughout the Cherry Point
OPAREA year-round. The Fraser’s dolphin may occur seaward of the shelf break in Site C
USWTR.

Risso’s Dolphin — Site C

Risso’s dolphins are most commonly found in areas with steep bottom topography and are often
sighted along the northern wall of the Gulf Stream which is a region of enhanced productivity.
Sightings within the Cherry Point OPAREA generally follow this pattern of distribution along
the path of the Gulf Stream and including steep portions of the continental slope (DoN, 2008]1).
Risso’s dolphins may occur near and seaward of the shelf break seaward in the Cherry Point
OPAREA. Risso’s dolphins are expected to occur in the vicinity of the shelf break and seaward
of the shelf break in Site C USWTR.

Melon-headed Whale — Site C

Melon-headed and pygmy killer whales can be difficult to distinguish from one another, and on
many occasions, only a determination of “pygmy killer whale/melon-headed whale” can be
made. One sighting of around 80 melon-headed whales is recorded in offshore waters north of
the Cherry Point OPAREA (DoN, 20081). The melon-headed whale is an oceanic species; which
may occur seaward of the shelf break year-round. The melon-headed whale is expected to occur
in the seaward of the shelf break in Site C USWTR.

Pygmy Killer Whale — Site C

Few strandings and an offshore sighting of the pygmy killer whale are recorded near the Cherry
Point OPAREA (DoN, 20081). The pygmy killer whale is an oceanic species; which may occur
seaward of the shelf break year-round. The pygmy killer whale is expected to seaward of the
shelf break in Site C USWTR.

False Killer Whale — Site C

False killer whales occur in offshore, warm waters worldwide (Baird, 2002). The warm waters of
the Gulf Stream likely influence their occurrence to the north of the Cherry Point OPAREA. A
small number of sightings are recorded in the OPAREA (DoN, 20081). False killer whales may
occur seaward of the shelf break throughout the year. The false killer whale is expected to occur
in the seaward of the shelf break in Site C USWTR.
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Killer Whale — Site C

A small number of killer whale sightings are recorded in both shallow and deep waters of the
OPAREA and vicinity. Strandings are also reported along the coast of North Carolina (DoN,
2008]1). Killer whales may occur seaward of the shoreline year-round based on sighting data and
the diverse habitat preferences of this species. They are expected to occur in Site C USWTR.

Long-finned and Short-finned Pilot Whales — Site C

Identification of pilot whales to the species level is difficult at sea, and the Cherry Point
OPAREA is located in the overlap area for the ranges of both pilot whale species (Payne and
Heinemann, 1993). Throughout the year, pilot whales are predicted to occur in waters with steep
bottom topography, such as Hatteras Canyon, and steep slope areas (DoN, 20081). Pilot whales
are often sighted along the northern wall of the Gulf Stream which is a region of enhanced
productivity. Throughout most of the deep waters of the Cherry Point OPAREA there is a lack of
sufficient survey effort to accurately predict the occurrence patterns of these species. Pilot
whales may occur from around the shelf break to deep, offshore waters. Pilot whales are
expected to occur in Site C USWTR.

Harbor Porpoise — Site C

The harbor porpoise primarily occurs on the continental shelf, in cool temperate to subpolar
waters (Read, 1999) that are at higher latitudes than the Cherry Point OPAREA. Occurrences of
harbor porpoises in the mid-Atlantic are scattered (CETAP, 1982; Northridge, 1996).
Intermediate densities of harbor porpoises are found in waters off North Carolina during winter
(January through March) (Waring et al., 2007). Harbor porpoises may occur along the
continental shelf in the northern part of the Cherry Point OPAREA in winter, based on sighting
and bycatch records north of Cape Hatteras and the large number of strandings recorded inshore
of the OPAREA (DoN, 20081). The harbor porpoise is expected to occur in Site C USWTR.

Pinnipeds (Seals) — Site C

Several strandings of harbor seals near the OPAREA have been recorded during the winter,
spring, and fall (DoN, 20081). Winn et al. (1979) suggested that harbor seals found in this area
are likely young individuals that disperse from the north during the winter months. Stranding
data support a consistent seasonal occurrence of harbor seals in this region (Harry et al., 2005).
Between 2000 and 2005, at least 71 records of harbor seal strandings were reported for North
Carolina and Virginia (Harry et al., 2005). Most of these strandings occurred between November
and April and were of young individuals. In February 2003, a harbor seal was rescued from Cape
Lookout, North Carolina (WhaleNet, 2003). Sightings and strandings of harbor seals have been
documented throughout the year in South Carolina (McFee, 2006). Therefore, harbor seals may
make their way south along the coast of North Carolina and occur near the OPAREA any time of
the year. Harbor seals may occur near the Site C USWTR.
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Any occurrences of the gray seal, harp seal, and hooded seal in the Cherry Point OPAREA are
considered to be extralimital (DoN, 20081). These species are not expected to occur in the
vicinity of Site C USWTR.

Sirenians (Manatees) — Site C

One manatee stranding is recorded in the New River inshore of the OPAREA (DoN, 2008l). The
vast majority of sightings in North Carolina waters are of subadults (Schwartz, 1995). It is
possible that West Indian manatees may be expanding their range into North Carolina waters
(Schwartz, 1995). West Indian manatees have been sighted in estuarine and coastal waters of
North Carolina during all seasons, with summer and fall having the most reports (Schwartz,
1995). Based on their known habitat preferences, manatees may occur throughout the freshwater,
estuarine, and nearshore coastal waters in or near the OPAREA and the Site C USWTR year-
round.

3.2.6.4 Site D

The Site D USWTR is located within the VACAPES OPAREA (Figure 2-25). The majority of
the species found in the VACAPES OPAREA belong to the order Cetacea (whales, dolphins, and
porpoises). Following is a general description of the marine mammals that may occur in the
VACAPES OPAREA if not already described in the previous sections, and more specifically, in
the vicinity of the Site D USWTR.

While there is overlap between the marine mammal species occurring in the VACAPES and
Cherry Point OPAREAs, the density of marine mammals is higher in the VACAPES area. The
Gulf Stream, in concert with the canyons, banks, and cooler northern waters of Virginia, sets up
conditions that are conducive to high productivity. Large standing stocks of marine mammals
can be supported in areas where upwelling occurs and results in a very complex food chain in
which marine mammals play a role as consumer of plankton, fish, and squid.

Mysticetes

Mysticetes utilize the VACAPES area regularly as feeding grounds, as well as during migration
between northern and southern waters. Records for baleen whales in the VACAPES OPAREA
include the North Atlantic right whale, humpback whale, minke whale, Bryde’s whale, sei whale,
fin whale, and blue whale.

North Atlantic Right Whale — Site D

Although North Atlantic right whales are likely to be found on feeding grounds north of the
VACAPES OPAREA during the summer, there have been sightings and strandings near the
OPAREA (DoN 2008m). There have also been opportunistic sightings of right whales in deep
waters of the VACAPES OPAREA (DoN, 2008m). There is a lack of survey effort for North
Atlantic right whales in offshore waters (specifically in the VACAPES OPAREA). North
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Atlantic right whales may occur in the VACAPES OPAREA during all seasons (DoN, 2008m).
The North Atlantic right whale may occur in Site D USWTR.

Humpback Whale — Site D

Humpback whales occur on the continental shelf and in deep waters of the VACAPES OPAREA
in fall, winter, and spring during migrations between calving grounds in the Caribbean and
feeding grounds off the northeastern U.S. (DoN, 2008m). During the summer, humpback whales
are found farther north at the feeding grounds; however one recorded sighting indicates that
presence of individual animals is possible (DoN, 2008m). There is an increasing occurrence of
humpback whale sightings and strandings during the winter (particularly January through April)
along the U.S. Atlantic coast from Florida north to Virginia (Clapham et al. 1993; Swingle et al.
1993; Wiley et al. 1995; Laerm et al. 1997). Sightings of humpback whales migrating through
this area are likely not well-represented here due to the lack of complete survey effort in offshore
waters of the VACAPES OPAREA. The humpback whale is expected to occur in Site D
USWTR.

Minke Whale — Site D

Minke whales generally occur north of the VACAPES OPAREA (DoN, 2008m). Most sightings
in the OPAREA and vicinity are recorded in spring over the continental shelf; few are scattered
in slope waters just beyond the shelf break (DoN, 2008m). The paucity of sighting data in deep
water is likely due to incomplete survey coverage in the OPAREA, especially during winter and
fall. Minke whales may occur throughout the OPAREA and the Site D USWTR year-round.

Bryde’s Whale — Site D

There is one Bryde’s whale stranding recorded from the winter of 1927 within Chesapeake Bay
(Mead, 1977). A few unidentified Bryde’s/sei whale records are also documented near the shelf
break off the coast of Virginia (DoN, 1995b). Bryde’s whales may occur throughout the
VACAPES OPAREA and the Site D USWTR year-round.

Sei Whale - Site D

Sightings of sei whales in continental shelf and slope waters as well as farther offshore and
strandings are documented in or near the OPAREA throughout the year (DoN, 2008m). The
winter range of most rorquals (blue, fin, sei, and minke whales) is hypothesized to be in offshore
waters (Kellogg, 1928; Gaskin, 1982); acoustic data support this hypothesis of an offshore
wintering habitat (Clark, 1995). Sei whales may occur throughout the VACAPES OPAREA
year-round. During the summer, sei whales are generally farther north on feeding grounds
around the eastern Scotian Shelf or Grand Banks; however, sightings within the OPAREA during
this time of year may represent individuals making early or late migrations to the feeding
grounds (DoN, 2008m). The sei whale may occur in the Site D USWTR.
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Fin Whale — Site D

Fin whales are more commonly encountered north of Cape Hatteras than in more southern waters
(CETAP, 1982; Hain et al., 1992; Waring et al., 2007). Fin whales may occur in both continental
shelf and offshore waters of the VACAPES OPAREA year-round. Preliminary results from the
Navy's deepwater hydrophone arrays indicate a substantial deep-ocean component to fin whale
distribution (Clark, 1995; Waring et al., 2007). Sightings in the VACAPES OPAREA span shelf
waters, the shelf break and deep water (DoN, 2008m). Fin whales may occur in both shelf and
offshore waters of the OPAREA year-round (DoN, 2008m). The fin whale may occur in the
vicinity of the Site D USWTR.

Blue Whale — Site D

In the VACAPES OPAREA there is only one blue whale record, a sighting made between the
3,000 and 4,000 m (9,842 and 13,123 ft) isobaths during a CETAP survey in 1969 (DoN,
2008m). The paucity of blue whale records in the VACAPES OPAREA may indicate that blue
whales are often difficult to distinguish from other rorquals. The blue whale is primarily a
deepwater species but is occasionally found in shallow, shelf waters. The winter range of most
rorquals (blue, fin, sei, and minke whales) is hypothesized to be in offshore waters (Kellogg,
1928; Gaskin, 1982). Acoustic data support the hypothesis of an offshore wintering habitat
(Clark, 1995). Blue whales may occur in waters seaward of the 50 m (164 ft) isobath throughout
the VACAPES OPAREA during fall, winter, and spring (DoN, 2008m). Blue whales are not
expected to occur in the OPAREA during summer when they should occur farther north in their
feeding ranges. The blue whale may occur in the vicinity of the Site D USWTR during fall,
winter, and spring.

Odontocetes

Following is a general discussion of the distribution of odontocete species that may be found in
the Site D area.

Sperm Whale — Site D

Worldwide, sperm whales exhibit a strong affinity for deep waters beyond the continental shelf
break (Rice, 1989). The recorded observations of sperm whales in the VACAPES OPAREA and
vicinity support this trend, with sightings consistently recorded in waters beyond the shelf break
(DoN, 2008m). While sperm whales are expected to be present year-round, there have been more
sightings in spring and summer than in the other months (DoN, 2008m). Sperm whales may
occur throughout the slope and deep waters of the OPAREA (DoN, 2008m). The sperm whale is
expected to occur in the Site D USWTR.
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Pygmy and Dwarf Sperm Whales — Site D

Few Kogia sightings are recorded in the VACAPES OPAREA which is likely due to incomplete
survey coverage throughout most of the deep waters of this region (especially during winter and
fall) as well as their avoidance reactions towards ships (DoN, 2008m). However, strandings are
recorded inshore of the OPAREA boundaries during all seasons and support the likelihood of
Kogia occurrence in the VACAPES OPAREA year-round. Pygmy and dwarf sperm whales are
expected to occur in the Site D USWTR.

Beaked Whales — Site D

Beaked whales are deepwater species. Based on the cryptic behavior and similarity in appearance
of these species, it is difficult to identify beaked whales to species. Cuvier’s, True’s, Gervais’,
and Blainville’s beaked whales are the only beaked whale species expected to occur regularly in
the VACAPES OPAREA, with possible sightings of Sowerby’s beaked whales (DoN, 2008m).
There is one extralimital stranding record of a northern bottlenose whale (in the beaked whale
family) inshore of the VACAPES OPAREA. Beaked whales may occur over the shelf break and
seaward throughout the year in the VACAPES OPAREA. Beaked whales are expected to occur
seaward of the shelf break in the Site D USWTR.

The proposed USWTR Site D location is situated in such a way that portions of the shelf, shelf
edge, and slope are overlapped by the boundaries of the proposed training range (DoN, 1999b).
During an examination of physical habitat characteristics of cetaceans in the Gulf of Mexico,
beaked whales and other deep-diving species most often occurred in waters with the steepest sea
surface temperature gradients. Such areas are likely associated with thermal fronts and eddy
systems. Sightings of beaked whales have also been associated with canyon features between the
200- and 2,000-m (660- and 6,600-ft) isobaths that were not associated with noticeable thermal
gradients. In the summer months, beaked whales use the shelf-edge region of the northeast coast
as a primary habitat (Waring et al., 2001b).

Preliminary results of predictive habitat modeling performed by DoN (2004d) indicated that, in
the vicinity of the Site D USWTR, areas classified as potential beaked whale habitat were
primarily in waters deeper than approximately 500 m. This suggests that beaked whale habitat
may largely be located to the east of the proposed range site, which encompasses depths of 55 to
366 m (188 to 1,200 ft).

Rough-toothed Dolphin — Site D

A few strandings and two sightings of rough-toothed dolphin have been recorded in or near the
VACAPES OPAREA (DoN, 2008m). Rough-toothed dolphins may occur seaward of the shelf
break based on this species’ preference for deep waters. During the winter, the rough-toothed
dolphin’s occurrence is expected in warmer waters, so occurrence in the OPAREA may follow
the western edge of the Gulf Stream. The rough-toothed dolphin may occur in the OPAREA
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year-round. The rough-toothed dolphin is expected to occur seaward of the shelf break in the Site
D USWTR site.

Bottlenose Dolphin — Site D

The range of offshore bottlenose dolphins may extend into deeper waters (Wells et al., 1999),
including the Hatteras Abyssal Plain just southeast of the VACAPES OPAREA. Due to the lack
of complete survey effort in offshore waters of the VACAPES OPAREA, occurrence of the
offshore stock is likely not well represented here (DoN, 2008m). The bottlenose dolphin may
occur in the OPAREA year-round. The bottlenose dolphin is expected to occur in the Site D
USWTR.

Atlantic Spotted Dolphin — Site D

In the Atlantic, Atlantic spotted dolphin is considered broadly sympatric with pantropical spotted
dolphins (Perrin and Hohn, 1994). The offshore form of the Atlantic spotted dolphin and the
pantropical spotted dolphin can be difficult to differentiate at sea. Therefore, the low number of
sightings of Atlantic spotted dolphins in offshore waters of the VACAPES OPAREA may be
more of a reflection of survey observers not distinguishing between the two species (DoN,
2008m). Atlantic spotted dolphins may occur in continental shelf and offshore waters throughout
the VACAPES OPAREA. The Atlantic spotted dolphin is expected to occur in the Site D
USWTR.

Pantropical Spotted Dolphin — Site D

The low number of sightings of pantropical spotted dolphins in offshore waters of the
VACAPES OPAREA may be more of a reflection of survey observers not distinguishing
between the Atlantic spotted and pantropical spotted dolphins (DoN, 2008m). Based on sighting
data and known habitat preferences, pantropical spotted dolphins may occur seaward of the shelf
break throughout the VACAPES OPAREA and the Site D USWTR.

Spinner Dolphin — Site D

Several stranding, sighting, and bycatch records of the spinner dolphin are documented in or near
the OPAREA (DoN, 2008m). Spinner dolphins prefer warm, offshore waters as evidenced by the
sighting and bycatch records associated with the Gulf Stream in the winter and spring months.
Spinner dolphin may occur from the vicinity of the continental shelf break to eastward of the
VACAPES OPAREA boundary in association with the Gulf Stream’s northern boundary. No
seasonal differences in occurrence are anticipated. The spinner dolphin is expected to occur in
the Site D USWTR.
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Clymene Dolphin — Site D

Most Clymene dolphin sightings in or near the VACAPES OPAREA are recorded in offshore
waters over the continental slope and follow the path of the Gulf Stream (DoN, 2008m). The
oceanographic features of the Gulf Stream likely influence the distribution of Clymene dolphins
in this region. Based on confirmed sightings and the preference of this species for warm, deep
waters, Clymene dolphins are expected in waters seaward of the shelf break south of the northern
wall of the Gulf Stream. Only two sightings (both during summer) are documented north of the
Gulf Stream in the OPAREA (DoN, 2008m). Clymene dolphins may occur north of the Gulf
Stream’s warm water influence, particularly during summer when water temperatures are
generally warmer. The Clymene dolphin may occur seaward of the shelf break in the Site D
USWTR.

Striped Dolphin — Site D

As noted earlier, the striped dolphin is a deep water species that is generally distributed north of
Cape Hatteras (CETAP, 1982), which is supported by the distribution of sightings in the
VACAPES OPAREA. The southern edge of this species’ predicted occurrence in the VACAPES
OPAREA appears to be influenced by meanderings of the Gulf Stream (DoN, 2008m). Sightings
predominately occur along the Gulf Stream’s northern wall, where it travels through the southern
part of the VACAPES OPAREA. Occurrence is expected near and seaward of the shelf break
throughout the OPAREA year-round. The striped dolphin may occur near and seaward of the
shelf break in the Site D USWTR.

Common Dolphin — Site D

Common dolphins primarily occur in a broad band along the shelf break from Cape Hatteras to
Nova Scotia year-round (CETAP, 1982). The common dolphin occurs year-round in the
VACAPES OPAREA, with the most sightings and strandings recorded in winter and spring
(DoN, 2008m). Common dolphins may occur throughout the OPAREA year-round. The
common dolphin is expected to occur in the Site D USWTR.

Fraser’s Dolphin — Site D
Fraser’s dolphin, a deepwater species, is found in the tropical waters of the world. Only one
sighting is documented in the VACAPES OPAREA; this sighting was recorded in deep waters
(>3,000 m in depth) offshore of Cape Hatteras (NMFS-SEFSC, 1999). Fraser’s dolphins may
occur seaward of the shelf break throughout the OPAREA year-round. The Fraser’s may occur
near and seaward of the shelf break in the Site D USWTR.
White-beaked Dolphin — Site D

The white-beaked dolphin is found in the North Atlantic, in cold-temperate and subarctic waters.
Any occurrences of the white-beaked dolphin in the VACAPES OPAREA are considered to be
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extralimital (DoN, 2008m). One sighting record is documented in the OPAREA along the shelf
break during spring (DoN, 2008m). Based on the habitat preferences of this species, the white-
beaked dolphin may occur very rarely in waters between the shoreline and the 2,000 m (6,562 ft)
isobath throughout the OPAREA. The white-beaked dolphin is not expected to occur in the
vicinity of the Site D USWTR.

Atlantic White-sided Dolphin — Site D

White-sided dolphin sightings are recorded mostly in the northern VACAPES OPAREA and
vicinity. Strandings and bycatch records are also documented near the OPAREA (DoN, 2008m).
Due to this species’ preference for colder waters, the Gulf Stream may be a southern boundary
for Atlantic white-sided dolphin distribution. This species may occur primarily in waters over the
continental shelf throughout the OPAREA year-round. However, distribution may also range
farther offshore which is evidenced by the sighting records offshore in waters over the
continental slope in and near the OPAREA (DoN, 2008m). The Atlantic white-sided dolphin
may occur in the Site D USWTR.

Risso’s Dolphin — Site D

Risso’s dolphins are most commonly found in areas with steep bottom topography and are often
sighted along the northern wall of the Gulf Stream which is a region of enhanced productivity.
Sightings in the VACAPES OPAREA generally follow this pattern of distribution with patches
of occurrence predicted along the path of the Gulf Stream and including steep portions of the
continental slope (DoN, 2008m). The Risso’s dolphin is expected to occur in the VACAPES
OPAREA and the Site D USWTR year-round.

Melon-headed Whale — Site D

Melon-headed and pygmy killer whales can be difficult to distinguish from one another, and on
many occasions only a determination of “pygmy killer whale/melon-headed whale” can be made.
Two sightings of melon-headed whales are recorded in deep (>2,500 m [>8,200 ft]) offshore
waters along the path of the Gulf Stream in the southern VACAPES OPAREA (DoN, 2008m).
Based on warm water preferences, melon-headed whale occurrence in the OPAREA during
winter is likely influenced by the Gulf Stream. The melon-headed whale is an oceanic species,
which may occur seaward of the shelf break year-round throughout the VACAPES OPAREA.
The melon-headed whale may occur near and seaward of the shelf break in the Site D USWTR.
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Pygmy Killer Whale — Site D

Only one confirmed record, a fall stranding north of Cape Hatteras, is documented for pygmy
killer whales in the VACAPES OPAREA and vicinity (DoN, 2008m). The pygmy killer whale is
an oceanic species; which may occur seaward of the shelf break year-round throughout the
VACAPES OPAREA. Based on warm water preferences, pygmy killer whale occurrence in the
OPAREA during winter is likely influenced by the Gulf Stream. The pygmy killer whale may
occur near and seaward of the shelf break in the Site D USWTR.

False Killer Whale — Site D

False killer whales occur in offshore, warm waters worldwide (Baird, 2002). The warm waters of
the Gulf Stream likely influence their occurrence in the southern VACAPES OPAREA. A small
number of sightings and strandings are recorded near the OPAREA; the sightings reflect the
preference of this species for offshore waters (DoN, 2008m). False killer whales may occur
seaward of the shelf break throughout the OPAREA year-round. The false killer whale may
occur near and seaward of the shelf break in the Site D USWTR.

Killer Whale — Site D

Several killer whale sightings are recorded in both shallow and deep waters of the VACAPES
OPAREA and vicinity (DoN, 2008m). Strandings are also reported along the Outer Banks (DoN,
2008m). Killer whales may occur throughout the OPAREA and vicinity year-round based on
sighting data and the diverse habitat preferences of this species. They may occur throughout the
Site D USWTR.

Long-finned and Short-finned Pilot Whales — Site D

The VACAPES OPAREA is located in a region of range overlap between both pilot whale
species (Payne and Heinemann, 1993). Identification of pilot whales to species is difficult at sea,
and identification is often made to the genus level only. All seasons support sighting and bycatch

records of unidentified pilot whales (likely short-finned pilot whales) in Gulf Stream waters of
the VACAPES OPAREA due to the tropical nature of this species (DoN, 2008m).

Throughout the year, pilot whales may occur in waters with steep bottom topography (i.e.,
canyons and steep slope areas) which are likely feeding areas. These areas also follow the path of
the Gulf Stream. Pilot whales are often sighted along the northern wall of the Gulf Stream which
is a region of enhanced productivity. Both species of pilot whale may occur in the VACAPES
OPAREA and the Site D USWTR year-round.
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Harbor Porpoise — Site D

The harbor porpoise primarily occurs on the continental shelf in cool temperate to subpolar
waters (Read, 1999) that are at higher latitudes than the VACAPES OPAREA (DoN, 2008m).
Occurrences of harbor porpoises in the mid-Atlantic are scattered (CETAP, 1982; Northridge
1996). Intermediate densities of harbor porpoises are found in waters off North Carolina during
winter (January through March) (Waring et al., 2007). The harbor porpoise may occur in the
VACAPES OPAREA, particularly during winter months, and is expected to occur in the Site D
USWTR.

Pinnipeds (Seals) — Site D

Blaylock et al. (1995) report that four seal species are known to occur in the western North
Atlantic Ocean: harbor seal, gray seal, harp seal, and hooded seal. Stranding records show a
considerable dropoff in the sighting of seals south of the New Jersey/Delaware area. Winn et al.
(1979) suggested that harbor seals found in this area are likely young individuals that disperse
from the north during the winter months. Stranding data support a consistent seasonal occurrence
of harbor seals in this region (Harry et al., 2005). Most harbor seal strandings near the OPAREA
are documented during winter. Between 2000 and 2005, at least 71 records of harbor seal
strandings were reported for North Carolina and Virginia (Harry et al., 2005). Most of these
strandings occurred between November and April and were of young individuals. Sightings and
strandings of harbor seals have been documented throughout the year in South Carolina (McFee,
2006). Therefore, harbor seals may move south and occur along the coast near the VACAPES
OPAREA and the Site D USWTR any time of the year (DoN, 2008m). Any occurrences of the
gray seal, harp seal, and hooded seal in the VACAPES OPAREA and Site D USWTR are
considered to be extralimital (DoN, 2008m).

Sirenians (Manatees) — Site D

There are several unpublished records and personal observations of manatees throughout this
region. Manatees have been reported near the OPAREA as far north as the Potomac River
(sighting in August 1980) and Buckroe Beach, Hampton City, Chesapeake Bay (a stranding
reported in October 1980) (Rathbun et al., 1982). Based on their known habitat preferences,
manatees could occur throughout the freshwater, estuarine, and nearshore coastal waters in or
near the VACAPES OPAREA year-round; however, any occurrences in the OPAREA or Site D
USWTR would be considered extralimital (DoN, 2008m).

3.2.6.5 Cetacean Stranding Events

When a live or dead marine mammal swims or floats onto shore and becomes “beached” or
incapable of returning to sea, the event is termed a “stranding” (Perrin and Geraci, 2002; Geraci
and Lounsbury, 2005; NMFS, 2007¢). The legal definition for a stranding within the United
States is that “a marine mammal is dead and is (i) on a beach or shore of the United States; or (ii)
in waters under the jurisdiction of the United States (including any navigable waters); or (B) a
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marine mammal is alive and is (i) on a beach or shore of the United States and is unable to return
to the water; (i) on a beach or shore of the United States and, although able to return to the
water, is in need of apparent medical attention; or (iii) in the waters under the jurisdiction of the
United States (including any navigable waters), but is unable to return to its natural habitat under
its own power or without assistance” (16 USC 421h).

The majority of animals that strand are dead or moribund (i.e., dying) (NMFS, 2007¢). For
animals that strand alive, human intervention through medical aid and/or guidance seaward may
be required for the animal to return to the sea. If unable to return to sea, rehabilitation at an
appropriate facility may be determined as the best opportunity for animal survival. An event
where animals are found out of their normal habitat is may be considered a stranding depending
on circumstances even though animals do not necessarily end up beaching (Southhall, 2006).

Three general categories can be used to describe strandings: single, mass, and unusual mortality
events. The most frequent type of stranding is a single stranding, which involves only one animal
(or a mother/calf pair) (NMFS, 2007¢).

A mass stranding involves two or more marine mammals of the same species other than a
mother/calf pair (Wilkinson, 1991), and may span one or more days and range over several miles
(Simmonds and Lopez-Jurado, 1991; Frantzis, 1998; Walsh et al., 2001; Freitas, 2004). In North
America, only a few species typically strand in large groups of 15 or more and include sperm
whales, pilot whales, false killer whales, Atlantic white-sided dolphins, white-beaked dolphins,
and rough-toothed dolphins (Odell, 1987; Walsh et al., 2001). Some species, such as pilot
whales, false-killer whales, and melon-headed whales, occasionally strand in groups of 50 to 150
or more (Geraci et al., 1999). All of these normally pelagic off-shore species are highly sociable
and are usually infrequently encountered in coastal waters. Species that commonly strand in
smaller numbers include pygmy killer whales, common dolphins, bottlenose dolphins, Pacific
white sided dolphins, Frasier’s dolphins, gray whales and humpback whales (west coast only),
harbor porpoise, Cuvier’s beaked whales, California sea lions, and harbor seals (Mazzuca et al.,
1999, Norman et al., 2004, Geraci and Lounsbury, 2005).

Unusual mortality events (UMEs) can be a series of single strandings or mass strandings, or
unexpected mortalities (i.e., die-offs) that occur under unusual circumstances (Dierauf and
Gulland, 2001; Harwood, 2001; Gulland, 2006; NMFS, 2007e¢). These events may be
interrelated: for instance, at-sea die-offs lead to increased stranding frequency over a short period
of time, generally within one to two months. As published by the NMFS, revised criteria for
defining a UME include the following (Hohn et al., 2006):

. A marked increase in the magnitude or a marked change in the nature of
morbidity, mortality, or strandings when compared with prior records

. A temporal change in morbidity, mortality, or strandings is occurring
. A spatial change in morbidity, mortality, or strandings is occurring
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o Difference in species, age, or sex composition of the affected animals from that of
animals that are normally affected

o Similar or unusual pathologic findings, behavior patterns, clinical signs, or
general physical condition (e.g., blubber thickness) in affected animals

o Potentially significant morbidity, mortality, or stranding observed in species,
stocks, or populations that are particularly vulnerable (e.g., listed as depleted,
threatened or endangered or declining). For example, stranding of three or four
right whales may be cause for great concern whereas stranding of a similar
number of fin whales may not.

J Morbidity observed concurrent with or as part of an unexplained continual decline
of a marine mammal population, stock, or species

UMESs are usually unexpected, infrequent, and may involve a significant number of marine
mammal mortalities. As discussed below, unusual environmental conditions are probably
responsible for most UMEs and marine mammal die-offs (Vidal and Gallo-Reynoso, 1996;
Geraci et al., 1999; Walsh et al., 2001; Gulland and Hall, 2005).

Reports of marine mammal strandings can be traced back to ancient Greece (Walsh et al., 2001).
Like any wildlife population, there are normal background mortality rates that influence marine
mammal population dynamics, including starvation, predation, aging, reproductive success, and
disease (Geraci et al., 1999; Carretta et al., 2007). Strandings in and of themselves may be
reflective of this natural cycle or, more recently, may be the result of anthropogenic sources (i.e.,
human impacts). Current science suggests that multiple factors, both natural and man-made, may
be acting alone or in combination to cause a marine mammal to strand (Geraci et al., 1999;
Culik, 2002; Perrin and Geraci, 2002; Geraci and Lounsbury, 2005; NRC, 2006). Appendix E of
this final OEIS/EIS contains a detailed discussion of potential causes of stranding.

While post- stranding data collection and necropsies of dead animals are attempted in an effort to
find a possible cause for the stranding, it is often difficult to pinpoint exactly one factor that can
be blamed for any given stranding. An animal suffering from one ailment becomes susceptible to
various other influences because of its weakened condition, making it difficult to determine a
primary cause. In many stranding cases, scientists never learn the exact reason for the stranding.
Specific potential stranding causes can include both natural and human influenced
(anthropogenic) causes as listed below:

o Natural stranding causes
- disease
- natural toxins
- weather and climatic influences
- navigation errors
- social cohesion
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- predation

Human-influenced (anthropogenic) stranding causes
- fisheries interaction

- vessel strike

- pollution and ingestion

- noise

Specific beaked whale stranding events that may be associated with naval operations are as

follows:

May 1996: Greece (NATO/U.S.)

March 2000: Bahamas (U.S.)

May 2000: Portugal, Madeira Islands (NATO/U.S.)
September 2002: Spain, Canary Islands (NATO/U.S.)
January 2006: Spain, Mediterranean Sea coast (NATO/U.S.)

As discussed in Appendix E, Cetacean Stranding Report, these stranding events represent a small
overall number of animals (40 animals) over an 11 year period. While beaked whale strandings
have been documented since the 1800s (Geraci and Lounsbury, 1993; Cox et al., 2006; Podesta
et al., 2006), the state of science can not yet determine if a sound source such as mid-frequency
sonar alone causes beaked whale strandings, or if other factors (acoustic, biological, or
environmental) must co-occur in conjunction with a sound source (Cox et al., 2006). Four
(Greece, Portugal, Spain [twice]) of the five events listed above occurred during NATO
exercises or events where DON presence was limited. One (Bahamas) of the five events involved
only DoN ships. These five events are described briefly below.

May 1996 Greece - Twelve Cuvier’s beaked whales (Ziphius cavirostris) stranded
along the coast of the Kyparissiakos Gulf on May 12 and 13, 1996 (Frantzis,
1998). From May 11 through May 15, the NATO research vessel Alliance was
conducting sonar tests with signals of 600 Hz and 3 kHz and root-mean-squared
(rms) sound pressure levels (SPL) of 228 and 226 dB re: 1uPa, respectively
(D'Amico and Verboom, 1998; D’Spain et al., 2006). The timing and the location
of the testing encompassed the time and location of the whale strandings
(Frantzis, 1998). However, because information for the necropsies was
incomplete and inconclusive, the cause of the stranding cannot be precisely
determined (Frantzis, 1998).

March 2000, Bahamas — Seventeen marine mammals comprised of Cuvier’s
beaked whales, Blainville’s beaked whales (Mesoplodon densirostris), minke
whales (Balaenoptera acutorostrata), and one spotted dolphin (Stenella frontalis),
stranded along the Northeast and Northwest Providence Channels of the Bahamas
Islands on March 15-16, 2000 (Evans and England, 2001). The strandings
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occurred over a 36-hour period and coincided with DON use of mid-frequency
active sonar within the channel. Navy ships were involved in tactical sonar
exercises for approximately 16 hours on March 15. The ships, which operated the
AN/SQS-53C and AN/SQS-56, moved through the channel while emitting sonar
pings approximately every 24 seconds. The timing of pings was staggered
between ships and average source levels of pings varied from a nominal 235 dB
SPL (AN/SQS-53C) to 223 dB SPL (AN/SQS-56). The center frequency of pings
was 3.3 kHz. Passive acoustic monitoring records demonstrated that no large
scale acoustic activity besides the Navy sonar exercise occurred in the times
surrounding the stranding event. The mechanism by which sonar could have
caused the observed traumas or caused the animals to strand was undetermined
(Evans and England, 2001).

May 2000, Madeira Island, Portugal — Three Cuvier’s beaked whales stranded on
two islands in the Madeira Archipelago, Portugal, from May 10 — 14, 2000 (Cox
et al., 2006). A joint NATO amphibious training exercise, named “Linked Seas
2000,” which involved participants from 17 countries, took place in Portugal
during May 2 — 15, 2000. The timing and location of the exercises overlapped
with that of the stranding incident. Although the details about whether or how
sonar was used during “Linked Seas 2000 is unknown, the presence of naval
activity within the region at the time of the strandings suggested a possible
relationship to Navy activity.

September 2002, Canary Islands, Spain — On September 24, 2002, 14 beaked
whales stranded on Fuerteventura and Lanzaote Islands in the Canary Islands
(Jepson et al., 2003). At the time of the strandings, an international naval exercise,
NATO exercise Neo-Tapon 2002 (Ferndndez et al., 2005), which involved
numerous surface warships and several submarines was being conducted off the
coast of the Canary Islands. Tactical mid-frequency active sonar was utilized
during the exercises, and strandings began within hours of the onset of the use of
mid-frequency sonar (Ferndndez et al., 2005). The association of NATO mid-
frequency sonar use close in space and time to the beaked whale strandings, and
the similarity between this stranding event and previous beaked whale mass
strandings coincident with sonar use suggests that a similar scenario and causative
mechanism of stranding may be shared between the events.

January 2006, Spain — The Spanish Cetacean Society reported an atypical mass
stranding of four beaked whales that occurred January 26 to 28, 2006, on the
southeast coast of Spain near Mojacar (Gulf of Vera) in the Western
Mediterranean Sea. From January 25-26, 2006, a NATO surface ship group
(seven ships including one U.S. ship under NATO operational command)
conducted active sonar training against a Spanish submarine within 50 nm of the
stranding site. According to the pathologists, a likely cause of this type of beaked
whale mass stranding event may have been anthropogenic acoustic activities.
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However, no detailed pathological results confirming this supposition have been
published to date, and no positive acoustic link was established as a direct cause
of the stranding when evaluated in conjunction with NATO activities.

Potential impacts to all species of cetaceans worldwide from fishery related mortality can be
orders of magnitude more significant than those believed to be related to sonar activity (100,000s
of animals versus 10s of animals) (Culik, 2002; ICES, 2005b; Read et al., 2006). This does not
negate the influence of any mortality or additional stressor to small, regionalized sub-populations
which may be at greater risk from human related mortalities (fishing, vessel strike, sound) than
populations with larger oceanic level distribution or migrations. ICES (2005a) noted, however,
that taken in context of marine mammal populations in general, sonar is not a major threat, or
significant portion of the overall ocean noise budget. A constructive framework and continued
research based on sound scientific principles is needed in order to avoid speculation as to
stranding causes, and to further our understanding of potential effects or lack of effects from
military mid-frequency sonar (Bradshaw et al., 2006; ICES, 2005b; Barlow and Gisiner, 2006;
Cox et al., 2006).

3.2.7 Seabirds and Migratory Birds

Seabirds are birds whose normal habitat and food source is the sea, whether they utilize coastal
waters (nearshore), offshore waters (continental shelf), or pelagic waters (open sea) (Harrison,
1983). Pelagic birds can be divided into three groups based on breeding and foraging habitat:

° Species such as albatrosses, petrels, frigatebirds, tropicbirds, boobies, and some
terns that forage over the ocean and nest on oceanic islands.

. Species such as pelicans, cormorants, gulls, and some terns that nest along the
coast and forage in nearshore areas.

o Those few species such as skuas, jaegers, Franklin’s gull, Bonaparte’s gull, ring-

billed gull, and black tern that nest and forage in inland habitats and come to the
coastal areas during non-breeding seasons (Schreiber and Burger, 2002).
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Seabirds can forage considerable distances; some albatross and petrel species are known to travel
hundreds of kilometers on single foraging trips. Several species exhibit dominant or secondary
feeding behavior that would place them in the vicinities of the Jacksonville, Charleston, Cherry
Point, and VACAPES OPAREAs. Table 3.2-4 lists the seabirds that are known to utilize the
coastal and offshore waters in the four OPAREAs at various times of the year.

While some seabirds are permanent residents to an area, other seabirds migrate to the area
annually. Specifically, a migratory bird is any species or family of birds that live, reproduce, or
migrate within or across international borders at some point during its annual life cycle. As
discussed in Subchapter 1.6, migratory birds are protected under the MBTA. Virginia, North
Carolina, South Carolina, and Florida lie within the Atlantic Flyway, a major migration route
along the east coast of the U.S. During the fall and spring migratory seasons, large numbers of
birds utilize the flyway. The coastal route of the Atlantic Flyway generally follows the shoreline,
and migratory birds are typically associated with the coast. The four USWTR sites, A, B, C, and
D, are located offshore from the principal routes of migratory birds.

Foraging Habits

Overall, the majority of birds likely to occur in the USTWR Site areas feed in shallow waters and
typically do not fully submerge themselves in the water. Rather, these seabirds plunge-dive from
the air into the water and feed by aerial dipping (taking food from the water surface in flight)
(Slotterback, 2002). Other common feeding methods include surface-seizing (sitting on water
and taking food from surface), surface-dipping (swimming and then dipping to pick up items
below the surface), jump-plunging (swimming, then jumping upward and diving under water), or
picking up food while walking (Burger and Gochfeld, 2002). For example, shearwaters and
petrels tend to skim waves in search of food, while the majority of gull and tern species eat only
small fish and feed by plunge-diving head-first from flight, often from a hovering position
(National Geographic, 2002; MMS, 2007h). The gull-billed tern and sooty tern, however, pluck
food from the water’s surface (MMS, 2007h). Diving birds such as cormorants, loons, and grebes
generally feed by pushing themselves underwater with their wings and/or feet.

For seabirds that dive for food that are found in the OPAREAs, research indicates that the
longest recorded dive time was 28 seconds for the double-crested cormorant, which also had a
minimum dive time of 19 seconds (Hatch and Weseloh, 1999). Maximum dive depths for species
in the areas were 12 m (39 ft) for the pied-billed grebe (Muller and Storer, 1999), and 8 m (26 ft)
for the double-crested cormorant (Hatch and Weseloh, 1999). The average dive length for the
double-crested cormorant was approximately 5 m (16 ft) (Hatch and Weseloh, 1999). A
representative overview of foraging habits for birds likely to occur in the USWTR OPAREAs is
presented in Table 3-2.5.
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Table 3.2-4

Seabirds Occurring in the OPAREAs

Famil Common Scientific OPAREAs
y Name Name JAX CHASN CHPT VACAPES
Yellow- Thalassarche
Diomedeidae nosed R R R R
chlororhynchos
albatross
Pterodroma R (May-
Herald petrel arminjoniana 0 0 R (May-Sep) Sep)
Fea's petrel | ¢ oro"OMa R R May-Fall | May- Fall
eae
Bermuda Pterodroma
petrel cahow 0 0 May- Aug May-Aug
Black- Pterodroma
capped hasitata May- Oct May- Oct May- Oct May-Oct
petrel
Procellariidae Cory’s Calonectris . : . :
shearwater diomedea May- Nov May- Nov May- Nov May- Nov
Greater Puffinus gravis Mar-Jun Mar-Jun Mar-Jun Mar-Jun
shearwater
Sooty ' . . . . .
shearwater Puffinus griseus Spring Spring Spring Spring
Manx Puffinus R (winter) R (winter) R (winter) Jun-Oct
shearwater puffinus
Audubon’s Puffinus May-Oct May-Oct
shearwater Iherminieri R(winter) R(winter) May-Oct May-Oct
Wilson’s Oceanites
storm-petrel | oceanicus May-Sep May-Sep May-Sep May-Sep
White-faced Pela_lgodroma 0 0 R R
storm-petrel marina
Hydrobatidae Leach’s Oceanodroma
S S S S
storm-petrel | leucorhoa
Band- Oceanodroma
rumped May-Aug May-Aug May-Aug May-Aug
castro
storm-petrel
White-tailed Phaethon
. tropicbird lepturus May-Aug May-Aug May-Aug May-Aug
Phaethontidae Red-biled Phacth R M
ed-bille aethon : ) : ay-
tropicbird aethereus R (May-Aug) | R (May-Aug) | R (May-Aug) Aug)
Masked
Sula dactylatra A A Apr-Oct Apr-Oct
. booby
Sulidae
Brown booby f’”'a R R R R
eucogaster
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