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Abstract

The United States Coast Guard (Coast Guard) prepared this Programmatic Environmental Impact
Statement (PEIS) to comply with the National Environmental Policy Act (NEPA) and Executive Order
12114. The Coast Guard identified its need to address the current mission demand and the long term
projected increase in Coast Guard mission demand in polar regions. The current polar icebreaker fleet
consists of two heavy and one medium icebreaker; however, the Coast Guard’s heavy icebreakers have
both exceeded their designed 30-year service life. The Proposed Action would allow the Coast Guard to
recapitalize its polar icebreaker fleet to meet its mission requirements and ensure continued access to
both polar regions and support the United States’ economic, commercial, maritime and national security
needs. Three Alternatives were analyzed.

e The No Action Alternative included use of the existing assets to fulfil Coast Guard missions,
which are reaching the end of their service lives.

e Alternative 1 (Preferred Alternative) included the design and build up to six polar icebreakers to
fulfill mission requirements in the Arctic and Antarctic.

e Alternative 2 included various forms of icebreaker leasing, such as those leases used by the
United States Navy, the National Science Foundation, other federal agencies, and the domestic
maritime industry, to close the Coast Guard icebreaking capability gap.

In this PEIS, the Coast Guard analyzed potential impacts on physical, biological, and socioeconomic
environmental resources resulting from activities under the alternatives. Evaluated resources included:
bottom habitat and sediment; sea ice; sound; marine vegetation; invertebrates; fish; essential fish
habitat; seabirds; sea turtles; marine mammals; commercial and recreational fishing; research,
transportation, shipping, and tourism; subsistence hunting; and, cultural resources.

[Placeholder: The Draft PEIS was released on [INSERT DATE]. The comment letters are reproduced in
Appendix C and annotated with Coast Guard’s specific responses to comments. Appendix D identifies
the changes between the Draft and Final PEISs.]

Prepared by: United States Coast Guard

Point of Contact: United States Coast Guard
Attn: Polar Icebreaker Acquisition Program Manager
2700 Martin Luther King Jr. Avenue SE
Washington, D.C. 20593
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EXECUTIVE SUMMARY

ES.1 INTRODUCTION

The United States Coast Guard (Coast Guard) is a military, multi-mission, maritime service within the
Department of Homeland Security and one of the nation's five armed services. In executing its various
missions, the Coast Guard protects the public, the environment, and United States (U.S.) economic and
security interests in any maritime region, including international waters and the coasts, ports, and inland
waterways of the United States, as required to support national security.

As the polar regions of the Arctic and Antarctic become more accessible, they become more important
to U.S. and international interests. Polar icebreakers enable the Coast Guard to enforce treaties and
other laws needed to safeguard both industry and the environment; provide ports, waterways and
coastal security; provide logistical support; and, all other Coast Guard missions. Any increase in vessel
traffic in the polar regions increases the potential for more search and rescue missions, water pollution,
illegal fishing, and infringement on the U.S. Exclusive Economic Zone, which requires Coast Guard
presence. In response to this potential surge in vessel traffic, a long term increase in Coast Guard
mission demand is projected, thus requiring additional support from polar icebreaker vessels. The
Proposed Action would allow the Coast Guard to meet the increasing demand in the polar regions, as
well as year-round mission requirements.

This Programmatic Environmental Impact Statement (PEIS) was prepared in accordance with the
National Environmental Policy Act (NEPA), as implemented by the Council on Environmental Quality
(CEQ) Regulations (40 Code of Federal Regulations [CFR] §§ 1500 et seq.); Department of Homeland
Security Directive Number 023-01; and Coast Guard Commandant Instruction M16475.1D and in
compliance with other applicable laws, directives, executive orders, and the rights of federally
recognized tribes. Executive Order (EO) 12114 (44 Federal Register 1957), Environmental Effects Abroad
of Major Federal Actions, directs Federal agencies to be informed of and take account of environmental
considerations when making decisions regarding major Federal actions outside of the United States, its
territories, and possessions. Actions with the potential to significantly harm the global commons must
be considered. Given the absence of any written Department of Homeland Security policy on how field
units are to implement EO 12114, the analysis detailed in Section 10-3.19 of Naval Operations (OPNAV)
M-5090.1 has been used to determine whether polar icebreaker operations occurring within the U.S.
Territorial Sea will have transboundary effects on the environment and this PEIS evaluates the potential
for significant impact or environmental harm from the Proposed Action. In preparing this document, the
Coast Guard assessed how operations and training activities associated with the polar icebreaker
program acquisition strategy could potentially impact human and natural resources. Two alternatives
and a No Action Alternative were considered. Coast Guard will issue a Record of Decision, once the Final
PEIS is has been made publicly available for 30 days.

ES.2 PURPOSE AND NEED FOR THE PROPOSED ACTION

The U.S. Coast Guard ensures the Nation’s maritime safety, security, and stewardship. However, a lack
of infrastructure, polar environmental conditions, and vast distance between operating areas and
support bases, all influence the Coast Guard’s ability to provide the same level of service and presence
in the polar regions that Coast Guard provides in other non-polar areas of operation. Polar icebreakers
are required to address current and future mission demands in the polar regions. The Coast Guard’s
current polar icebreaking fleet includes two heavy icebreakers (Coast Guard Cutter [CGC] POLAR STAR
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and CGC POLAR SEA) and one medium icebreaker (CGC HEALY). The Coast Guard’s heavy icebreakers
have both exceeded their designed 30-year service life. CGC POLAR SEA has remained out of service
since 2010 and is not expected to be reactivated. CGC POLAR STAR completed a service life extension in
2013, thus extending its service life to 2023. CGC HEALY will reach the end of its 30-year design service
life in 2030. Therefore, Coast Guard proposes the design, build, and operation of up to six polar
icebreakers (referred to as PIBs in this PEIS) to provide consistent and reliable presence in the polar
regions. The Proposed Action would allow the Coast Guard to recapitalize its polar icebreaker fleet to
meet its mission requirements and ensure continued access to both polar regions and support the
United States’ economic, commercial, maritime and national security needs. In addition, in support of
the Coast Guard’s science mission, an icebreaker would provide a unique platform of opportunity for
scientists to conduct research in the polar regions.

ES.3 PROPOSED ACTION

The Coast Guard proposes the design and build of up to six polar icebreakers, each with a planned
service life of 30 years. The Coast Guard also proposes to conduct polar icebreaker operations and
training to meet Coast Guard mission responsibilities, in addition to vessel performance testing post-dry
dock in the Pacific Northwest near the current homeport of Seattle, Washington1. Polar icebreakers are
transcontinental vessels that would travel worldwide to support the Coast Guard’s missions in the
Antarctic and Arctic proposed action areas. Therefore, this PEIS also evaluated potential impacts from
transiting vessels. However, because the first new Coast Guard PIB is not expected to be operational
until 2023, the Coast Guard anticipates that supplemental NEPA documentation would be prepared in
support of individual proposed actions, including specific information on homeport, maintenance
schedules, decommissioning, and transit routes. Vessel construction is not expected to impact any
physical or biological resources and is not analyzed in this PEIS.

The first of the newly constructed PIBs would be a heavy PIB to be commissioned as soon as 2023, the
same year CGC POLAR STAR is scheduled to reach the end of its design service life. After the first PIB is
constructed and commissioned into the Coast Guard fleet, up to five additional PIBs could be
constructed and commissioned. It would take approximately 12—18 months to commission each
subsequent PIB into the Coast Guard’s polar icebreaker fleet. This schedule would allow for CGC POLAR
STAR and CGC HEALY to be decommissioned as currently scheduled and for the Coast Guard to remain
present, with no delay in service in the Arctic and Antarctic Regions, to complete the Coast Guard’s
missions.

Polar icebreaker operations and training would be expected after delivery of the first PIB. Because there
are no anticipated significant changes to Coast Guard missions in the polar regions, this PEIS analyzes
expected vessel operation and training activities based on the current Coast Guard fleet’s operations
and training activities conducted in the polar regions. Similar to the current fleet’s operations, the
Proposed Action would provide land/shore, air, and sea operations; training exercises; and, tribal and
local government engagement, to meet the Coast Guard’s mission responsibilities in the polar regions.
To serve the public, the Coast Guard has organized responsibilities into six fundamental roles: (1)
maritime safety/search and rescue; (2) national defense; (3) maritime security; (4) maritime mobility; (5)
protection of natural resources, and 6) ice operations, where icebreakers play a key role.

! The exact location for homeporting has not been determined, but the current fleet of polar icebreakers is homeported in Seattle, Washington.
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One or more PIBs, as well as multiple support vessels, aircraft, and personnel deployed throughout the
Antarctic and Arctic Regions would conduct PIB activities. Those activities pursue four main objectives:
perform Coast Guard missions and activities in the polar regions

advance Arctic maritime domain awareness

broaden partnerships

e N

enhance and improve preparedness, prevention, and response capabilities

Table ES-1 provides a summary of Proposed Action activities and defines the proposed action area
where that activity is expected to occur.
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Table ES-1. Summary of Proposed Action Activities and Applicable Proposed Action Area(s)

Proposed Action Area

Activity! : - e
g Arctic | Antarctic | Pacific Northwest

Vessel Operations

Icebreaking X X

Maneuverability-Propulsion Testing X

Maneuverability-lce and Bollard Condition Testing

x

Vessel Escort?

*

Vessel Tow?

Passenger Transfer

Law Enforcement

Search and Rescue Training?

Scientific Support Missions?

AUV Deployments

Diver Training

X | X | X [X [X | X |X

Fueling Underway

*

*
x

b

Gunnery Training

x
x

Marine Environmental Response Training

Aircraft Operations

Landing Qualifications

Reconnaissance

Vertical Replenishments and Mission Support

X | X | X | X
X | X | X | X

Community Outreach and Passenger Transfer

AUV: autonomous underwater vehicle

1Patrols encompass all activities listed below.

2 Excluding the emergency response associated with these Proposed Action activities.

3 Coast Guard personnel may participate in scientific surveys as part of the Coast Guard mission, but those activities would be covered under any required permits obtained
by the researcher.

4 Pacific Northwest, gunnery training would occur in the open ocean or on established U.S. Navy Ranges.

*Vessel towing in the Arctic is possible, but considered rare.

**Gunnery training could occur in the Bering Sea, but is considered rare due to weather limitations.
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ES.4 ENVIRONMENTAL ANALYSIS AND MITIGATION

In accordance with CEQ guidance 40 CFR 1501.7(3), only resources that have the potential to be affected
are discussed in this PEIS. Although the Coast Guard would work toward environmental compliance
prior to the design and build of a PIB, the potential to impact the environment or biological resources
would not occur until it is built, deployed, and operational. The first PIB may be operational as soon as
2023, and as such, the Coast Guard acknowledges that new information about the existing environment
may become available before 2023, but after the publication of this PEIS. Therefore, the Coast Guard
presents the best available information on the existing environment in this PEIS, but anticipates that
there may be future supplemental environmental assessments tiered to this PEIS to support individual
proposed actions and to analyze and include any new information. For example, it is anticipated that the
Coast Guard would evaluate potential impacts from vessel homeporting, maintenance,
decommissioning, and specific transit routes, once specific information about these elements are
available.

Potential environmental stressors evaluated in this PEIS include acoustic (underwater acoustic
transmissions, vessel noise, icebreaking noise, aircraft noise, and gunnery noise), and physical (vessel
movement, aircraft or in-air device movement, in-water device movement, icebreaking, and military
expended materials [MEM)]) stressors. The potential environmental consequences of these stressors
have been analyzed in this PEIS for resources associated with the physical, biological, and socioeconomic
environments.

Because potential impacts were considered to be negligible or nonexistent, the following resources
were not evaluated in this PEIS: air quality; airspace; floodplains and wetlands; geology; land use;
terrestrial environment; water quality; wild and scenic rivers; deep sea corals and coral reefs; terrestrial
wildlife; aesthetics; archaeological/historical resources; environmental justice; infrastructure; and,
utilities.

The Proposed Action includes Standard Operating Procedures (SOPs) and Best Management Practices
(BMPs) developed during federal and state agency permitting and approval processes, or as standard
provisions for Coast Guard work. These SOPs and BMPs would be employed to avoid or minimize
potential effects on the environment. Although SOPs and BMPs are established on a vessel-by-vessel
basis, SOPs and BMPs currently in use by other icebreaking vessels would likely be used as guidance for
any new PIB. Examples of SOPs and BMPs include avoidance of close approach to visible protected
species and habitats; posting lookouts to alert vessels when a protected species is sighted to try and
avoid areas where protected species are commonly observed.
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ES.5 ALTERNATIVES CONSIDERED

Two alternatives in addition to the Proposed Action (Alternative 1, Preferred Alternative) were
evaluated in this PEIS. Table ES-2 presents a summary of the potential impacts to evaluated resources
associated and alternatives considered, including the No Action Alternative.

e Alternative 1. Proposed Action (Preferred Alternative). The design, build, and operations of up
to six polar icebreakers.

e Alternative 2. Leasing. Considered various forms of vessel leasing, such as those leases used by
the U.S. Navy, the National Science Foundation, other federal agencies, and the domestic
maritime industry.

e Alternative 3. No Action. No new icebreakers would be built or leased and the Coast Guard
would fulfill its missions in the Arctic and Antarctic using existing polar icebreaker assets.

ES.5.1 Summary of Environmental Analysis and Consequences (Preferred Alternative)

ES.5.1.1 Acoustic Stressors

The acoustic stressors from the Proposed Action include underwater acoustic transmissions (e.g.,
navigational technologies), vessel noise, icebreaking noise, aircraft noise, and gunnery noise. Potential
acoustic impacts may include auditory masking (a sound interferes with the audibility of another sound
that marine organisms may rely on), permanent threshold shift, temporary threshold shift, or a
behavioral response. In general, the Coast Guard would use a medium or heavy PIB that would operate
navigational technologies, including radar and sonar while underway. Marine species within the Arctic
and Antarctic proposed action areas may also be exposed to icebreaking noise associated with a PIB’s
activities. In assessing the potential impact or harm to species from acoustic sources, a variety of factors
were considered, including source characteristics, animal presence, animal hearing range, duration of
exposure, and impact thresholds for those species that may be present. The Coast Guard evaluated the
data and conducted an analysis of the species distribution and likely responses to the acoustic stressors
based on available scientific literature. The Coast Guard also used specific methods, described below, to
guantify potential effects to marine mammals from icebreaking. Icebreaking noise is generally described
as a low frequency, 10 to 100 Hertz (Hz) (Roth et al. 2013), non-impulsive sound. Similarly, vessel noise is
also characterized as low frequency. As such, a species response to icebreaking noise would be expected
to be similar to their response to vessel noise. Therefore, non-marine mammal biological resources,
such as seabirds, fish, and invertebrates that may potentially overlap with the proposed icebreaking
area were not analyzed using the marine mammal modeling method because the model was developed
only for marine mammals, so these resources were analyzed using qualitative methods, also described
below. Sea turtles were not assessed for icebreaking sound exposure as their geographic ranges do not
overlap any a proposed icebreaking areas.

Marine mammals are difficult to observe in real time and have varied behaviors based on species,
geographic location, and time of year. Furthermore, field-based information on the effects of
icebreaking on marine mammals is unavailable. Therefore, mathematical modeling was necessary to
estimate the number of marine mammals that may be affected by icebreaking activities. The U.S.
Department of the Navy (Navy) has invested considerable effort and resources analyzing the potential
impacts of underwater sound sources (i.e., impulsive and non-impulsive sources on marine mammals
and sea turtles). The Navy has used the Navy Acoustic Effects Model (NAEMO) since 1997 to model
acoustic impacts to marine mammals. NAEMO has been refined since 1997 and documented in many
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environmental assessments and impact statements developed for Navy exercises. NAEMO was
developed based on published research, collaboration with subject matter experts, and the Center for
Independent Experts, an external peer-review system under the purview of NMFS. The Coast Guard
used the Navy’s NAEMO model to quantify the potential impacts on marine mammals from icebreaking
associated with the Proposed Action. Based on modeling results, the following marine mammals
exposed to icebreaking would be expected to elicit a behavioral reaction: Antarctic minke whale,
Arnoux’s beaked whale, bearded seal, blue whale, bowhead whale, crabeater seal, Gray’s beaked whale,
humpback whale, killer whale, leopard seal, minke whale, polar bear, ringed seal, Ross seal, southern
bottlenose whale, and Weddell seal.

In general, if marine mammal, invertebrate, fish, bird, and sea turtle hearing ranges did not overlap with
the frequency of the acoustic sources, further analysis was not conducted in this PEIS. If hearing ranges
did overlap, the analysis in this PEIS considered the temporary nature of the Proposed Action and the
current ambient noise levels in the proposed action areas, which all limited the exposure and impact
from acoustic stressors to those species. Qualitative analyses of vessel noise and icebreaking noise were
conducted similarly for all species groups, with the exception of marine mammals (NAEMO model used
to analyze potential impacts from icebreaking noise), as they are both typically characterized as low
frequency (less than 1 kilohertz and between 10 to 100 Hz, respectively) (Roth et al. 2013) acoustic
sources. Qualitative analyses of potential impacts from exposure to aircraft noise considered in-air
hearing ranges for exposed species (when known or a surrogate species was evaluated); the dominant
tones in noise spectra from helicopters and fixed wing aircraft, as below 500 Hz (Richardson et al. 1995);
and, evaluated both in-air and underwater exposure from the air-to-surface interface. Since the typical
operating altitude for helicopters and unmanned aerial vehicles (UAVs) associated with the Proposed
Action would be at or above 1,000 feet (305 meters), it was assumed that the received levels from
aircraft would significantly decrease from the sound levels expected at the source.

ES.5.1.2 Summary of Impacts from Acoustic Stressors

Based on the analysis, impacts from acoustic sources associated with the Proposed Action are expected
to result in, at most, minor to moderate behavioral responses over short and intermittent periods. Table
ES-2 summarizes the potential acoustic impacts from acoustic stressors to fish, Essential Fish Habitat
(EFH), invertebrates, marine mammals, seabirds, and sea turtles. Underwater acoustic transmissions,
vessel noise, icebreaking noise, aircraft noise, and gunnery noise would not result in significant impact
or result in significant harm to invertebrates, fish, essential fish habitat, birds, sea turtles, and marine
mammals. Those species listed as endangered or threatened under section 7 of the Endangered Species
Act (ESA), would not be expected to respond in ways that would significantly disrupt normal behavior
patterns which include, but are not limited to: migration, breathing, nursing, breeding, feeding, or
sheltering. Acoustic stressors from the Proposed Action would not cause population level effects to any
ESA-listed species in the proposed action areas. Additionally, the Coast Guard would avoid all known
critical habitat areas. For those species where authorizations or permits may be required, the Coast
Guard would consult with the appropriate regulatory agency to ensure environmental compliance. The
timing of this permit request would coincide more closely with the time the first PIB is operational, due
to expected updates to information and potential changes to a species listing status.

ES.5.1.3 Physical Stressors

Vessels and aircraft associated with the Proposed Action would be widely dispersed throughout the
proposed action areas. The physical stressors from the Proposed Action include vessel movement,
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aircraft movement, autonomous underwater vehicle (AUV) movement, icebreaking, and MEM. The
physical presence of aircraft and vessels could lead to behavioral reactions from visual or auditory cues.
In assessing the potential impact or harm to species from physical sources, a variety of factors were
considered, including vessel and operation characteristics, animal presence, and likelihood of exposure.
The Coast Guard evaluated the data and conducted an analysis of the species distribution and likely
responses to the physical stressors based on available scientific literature. Reactions to vessels often
include changes in general activity (e.g., from resting or feeding to active avoidance), changes in surface
respiration or dive cycles (marine mammals), and changes in speed and direction of movement. The
severity and type of response exhibited by an individual may also include previous encounters with
vessels. Some species have been noted to tolerate slow-moving vessels within several hundred meters,
especially when the vessel is not directed toward the animal and when there are no sudden changes in
direction or engine speed (Richardson et al. 1995). In addition, vessels and aircraft could collide with
resources found in all proposed action areas.

This PEIS considered vessel movement, including vessel tow training, when evaluating the potential
impacts of vessel movement on resources in the proposed action areas. In general, short-term and
localized disturbances are anticipated. The likelihood that an individual would interact with the vessel
tow cable and become entangled is low because the tow lines would have no loops or slack, thereby
reducing the likelihood of entanglement. Although the tow cable and towed vessel may impact or harm
fish, birds, and marine mammals encountered along a tow route, the chance that such an encounter
would result in serious injury is extremely remote because of the low probability that an individual of a
species would overlap with the infrequent tow training events.

Potential collision of vessels with biological resources was also considered in the analysis of vessel
movement. The likelihood that a vessel would strike an invertebrate or a fish is extremely low because
vessel movement would either avoid areas where these organisms are found or animals would be
expected to avoid the vessel itself. The probability of a seabird colliding with a vessel would increase at
night and in situations of poor visibility; however, the likelihood of a vessel collision with a bird is
extremely low because a PIB would likely operate farther offshore than where the majority of birds
would be expected; a PIB would only operate navigational safety lights at night that would not be
expected to attract birds; and during times of reduced visibility, a vessel would likely reduce vessel
speeds for navigational safety. Flightless birds, including penguins and molting birds, would also be
susceptible to a vessel collision; however, the Coast Guard’s SOPs and BMPs would minimize potential
impacts. Sea turtles are also known to be attracted to lights, but similar to birds, the navigational safety
lights would not be expected to act as an attractant to sea turtles.

Marine mammal species most vulnerable to collision are thought to be those that spend extended
periods at the surface or species whose unresponsiveness to vessel sound makes them more susceptible
to vessel collisions. Although the maximum speed of the icebreaker during vessel propulsion testing is
12-17 knots, a PIB is expected to operate at slower speeds during most of the Proposed Action
activities. While slower speeds could decrease the chance of a fatal collision, it will not eliminate the risk
of a collision. In addition, any vessel collision has the chance of causing serious injury or mortality,
should it occur. However, the Coast Guard’s SOPs and BMPs, in addition to the slow vessel speeds,
would decrease the risk of a collision with a marine mammal.

AUV movement could impact biological resources, including invertebrates, fish, seabirds, and marine
mammals; however, the potential for an AUV to strike individuals is similar to that identified for vessels
in the analysis. Any animal that was displaced would be expected to resume normal activities due to the
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short-term and localized nature of the disturbance. Collision risk with an AUV is considered to be
extremely low.

With the exception of birds, no other biological resources are expected to interact with aircraft, so they
were not assessed. The aircraft used during the Proposed Action would be the MH-60 Jayhawk
helicopter and UAV:s for ice reconnaissance. Birds would be most at risk of a strike during takeoff and
landing because the helicopter is passing through the lower altitudes where birds may be found. Bird
strikes are a serious concern for helicopter crews not only because of the risk to the birds, but also
because they can harm aircrews and equipment. For this reason, Coast Guard would avoid large flocks
of birds to increase personnel safety and minimized any risk associated with a bird-aircraft strike and
would follow SOPs and BMPs and avoid critical habitat areas and areas where there are known
gatherings of seabirds. While there is some risk of an aircraft-seabird strike associated with the
Proposed Action, the risk of a strike is low. Should a collision occur, bird mortality or injuries due to the
strike caused by helicopter or UAV movement may result, but population level impacts to seabirds are
not expected.

Icebreaking would occur in the Arctic and Antarctic proposed action areas at speeds of 3 to 6 knots. It
has the potential to impact or harm marine species by altering habitats, causing behavior reactions, or
colliding with resources. There would be no impacts to sea turtles as they are not found in the
icebreaking areas. Marine vegetation living under ice may encounter short-term and localized
disturbances from icebreaking; however, no long-term or population level effects are expected as the
amount of biomass that would potentially be impacted or harmed is insignificant relative to the overall
biomass of the system. Due to the low speed of the icebreaker during icebreaking operations, it is
expected that fish species, along with seabirds and marine mammals, would exhibit temporary
behavioral responses to the presence of icebreaking. Icebreaking is not expected to significantly alter
Arctic cod ice floe habitat, the only EFH that has the potential to overlap with potential icebreaking
areas. In the Antarctic proposed action area, Adélie penguins breed on land, and emperor penguins
breed in the austral autumn; however, neither species would be exposed to icebreaking operations in
the austral summer, when most icebreakimg in the Antarctic is expected to occur. For marine mammal
species, because the noise associated with icebreaking activities is most likely to result in marine
mammals avoiding the icebreaking vessel or area for a short period, it is highly unlikely that a PIB would
strike a marine mammal or cause any physical harm. However, pinnipeds and polar bears that haul out
on the ice may be more susceptible to icebreaking impacts. Icebreaking may result in localized changes
to the polar bear and proposed ringed seal critical habitat as larger sheets of floating ice are broken
down into smaller sizes. However, icebreakers do not diminish or destroy ice habitat because the
amount of ice that is broken up relative to the overall total amount of available ice is small. Since the
impact would be limited only to the area directly in the path of the icebreaking vessel, short-term and
localized disturbances would be expected and any animal that was displaced would be expected to
resume normal activities after any brief disturbance.

MEM were assessed, including ingestion of MEM by marine species, when evaluating the potential
impacts of gunnery training activities on resources in the proposed action areas. MEM from gunnery
training activities would include targets, target fragments, and inert small caliber projectiles that would
not be recovered. Most likely, the targets used would drift with currents until popping, then sink
through the water column and end up on the seafloor. Impacts on soft bottom habitats from small
caliber projectiles would be short term, as these are constantly moving and shifting. It is anticipated
that, over time, projectiles could become colonized by invertebrates, thus, becoming part of the bottom
habitat. Due to the short-term impact of MEM on the seafloor, MEM is not anticipated to adversely
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affect the quality or quantity of EFH. Although unlikely, small pieces of MEM may be ingested by an
organism; however, targets and target fragments left as expended material are not in high enough
densities to cause population level impacts.

ES.5.1.4 Summary of Impacts from Physical Stressors

Based on the analysis, impacts from physical stressors associated with the Proposed Action are expected
to result in, at most, minor to moderate behavioral responses over short and intermittent periods. Table
ES-2 summarizes the potential impacts from physical stressors to fish, EFH, invertebrates, marine
mammals, birds, and sea turtles. Devices associated with the Proposed Action with a potential for
entanglement include the lines used in vessel tow. For an organism to become entangled in a line or
material, the materials must have certain properties, such as the ability to form loops and a high
breaking strength. Towing lines would not be expected to have any loops or slack. The likelihood that a
biological resource would become entangled in tow lines is extremely low. Vessel movement, aircraft
movement, AUV movement, icebreaking, and MEM would not result in significant impact or result in
significant harm to bottom habitat and sediment, marine vegetation, invertebrates, fish, EFH, birds, sea
turtles, and marine mammals.

Those species listed as endangered or threatened under section 7 of the ESA, would not be expected to
respond in ways that would significantly disrupt normal behavior patterns which include, but are not
limited to: migration, breathing, nursing, breeding, feeding, or sheltering. Physical stressors from the
Proposed Action would not cause population level effects to any ESA-listed species in the proposed
action areas. The Coast Guard would avoid all known critical habitat areas. However, the Proposed
Action includes ice breaking and ice is a physical and biological feature essential to the conservation of
ESA-listed species. Thus, during icebreaking, the Proposed Action would not alter the physical or
biological features essential to the conservation of ESA-listed species, including ringed seal and polar
bear sea ice habitat. For those species where authorizations or permits may be required, the Coast
Guard would consult with the appropriate regulatory agency to ensure environmental compliance. The
timing of this permit request would coincide more closely with the time the first PIB is operational, due
to expected updates to information and potential changes to a species listing status.

ES.5.1.5 Socioeconomic Impacts

Commercial fishing, recreational fishing, research, transportation and shipping, tourism, and subsistence
hunting and cultural resources are the socioeconomic resources that would be impacted by the
Proposed Action. The predominant socioeconomic impact of a PIB would be an increased Coast Guard
presence in the proposed action areas and the Coast Guard’s jurisdictional areas. Replacement of the
ageing Coast Guard’s polar icebreaker fleet would facilitate the Coast Guard’s ability to support the
Coast Guard mission including law enforcement, provide consistent search and rescue capabilities, and
support on-going research operations.

ES.5.1.6 Summary of Impacts to Resource Areas

An increase in the Coast Guard icebreaking fleet would be beneficial, and any potential negative impacts
caused by the Coast Guard’s presence and operations and training would be mitigated by the
implementation of SOPs and BMPs. Additionally, outreach and educational programs conducted by the
Coast Guard within the proposed action areas would facilitate communication between Coast Guard and
the communities that they serve. More readily available Coast Guard support during an at-sea
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emergency is the principal benefit from the Proposed Action to commercial fishing, recreational fishing,
transportation and shipping, tourism, and cultural resources and the communities that depend on them.

ES.5.1.7 Mitigation

The results of the analysis indicate that, with the implementation of SOPs and BMPs, the Proposed
Action would not significantly impact or harm the physical, biological, and socioeconomic environments.

ES.5.2 Alternative 2: Leasing of Polar Icebreaker Vessels

This analysis includes consideration of pre-determined, fixed-price, long-term leasing arrangements,
demise charters (i.e., bareboat), and contractor-owned, contractor-operated charters. The leasing
alternative was analyzed in detail through previous studies, first in the early 1980s and again in 2011
(Schnappinger and ABS Consulting 2011). This analysis re-visited the leasing option to investigate
whether any of the underlying conditions had changed. The investigation revealed that the previous
conditions that were analyzed had not changed. As such, this alternative would not meet the purpose
and need, but is included here for comparison of environmental effects with the Preferred Alternative.
Those principle reasons that remain unchanged are:

e There are no existing vessels available for lease that substantially meet the Operational
Requirements Document requirements.

e Office of Management and Budget guidance mandates that a Capital Lease would be required
for a purpose such as this alternative. As a Capital Lease, both Office of Management and
Budget guidance and U.S. Code would require that the lease be a demise charter due to the
missions the Coast Guard must execute with the vessel, including planned operations in support
of defense readiness and mission tasks involving law enforcement and port, waterways, and
coastal security.

e In addition, under international law and U.S. Code, the vessel would need to be on a demise
charter to the Coast Guard in order for a leased vessel to be authorized to conduct National
Defense and Freedom of Navigation operations, which require the vessel to be internationally
recognized as a warship.

ES.5.3 Alternative 3: No Action Alternative

The evaluation of a No Action Alternative is required by the regulations implementing NEPA (40 CFR
1502.14(d)). Under the No Action Alternative, the Coast Guard would fulfill its missions in the Arctic and
Antarctic using existing polar icebreaker assets, which are reaching the end of their service lives. The
existing assets would continue to age, causing a decrease in efficiency of machinery as well as an
increased risk of equipment failure or damage, and would not be considered reliable for immediate
emergency response. In addition, it may become more difficult for an ageing fleet to remain in
compliance with environmental laws and regulations and standards for safe operation.

The No Action Alternative would also not meet the Coast Guard's statutory mission requirements in the
Arctic or Antarctic by providing air, surface, and shoreside presence in the polar regions. The Coast
Guard also enforces the Marine Mammal Protection Act (MMPA) and ESA, and without reliable Coast
Guard presence, enforcement of these laws would be significantly reduced. As such, this alternative
would not meet the purpose and need, but is included here for comparison of environmental effects
with the Preferred Alternative.
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ES.6 CUMULATIVE IMPACTS

The Coast Guard’s mission to protect living marine resources and the environment, provide law
enforcement, conduct search and rescue operations, and train to respond to large oil spills would help
to prevent environmental damage and protect the proposed action areas; has beneficial effects in the
Arctic, Antarctic, and Pacific Northwest proposed action areas. PIBs may contribute to cumulative
effects in the acoustic environment, but the potential impacts to marine species, and their habitat
including prey availability/distribution, are expected to be minimal and temporary based on the sound
produced by Coast Guard assets in polar regions (including icebreaking, small boats, and any associated
aircraft operations) when compared to the many vessels and aircraft, as well as commercial,
government, and research operations in the proposed action areas analyzed. Furthermore, the use of
the SOPs and BMPs would further reduce any impacts, particularly impacts to marine species, or to
sensitive biological and critical habitats.

ES.7 PuBLIC INVOLVEMENT

Communication methods used by the Coast Guard to distribute the proposed project information to
residents of Alaska included: radio, newspapers, fliers, electronic mail, and Web sites. Public
presentations of the Proposed Action, and preliminary findings provided at public meetings held in
Alaska, were advertised with fliers and newspaper postings, as well as in radio announcements, and
social media.

A project website was established to facilitate public input within and outside the Arctic, Antarctic and
Pacific Northwest regions (http://www.dcms.uscg.mil/Our-Organization/Assistant-Commandant-for-
Acquisitions-CG-9/Programs/Surface-Programs/Polar-Icebreaker/). The scheduling of public meetings
was publicized in press releases available on the Coast Guard’s website and in the Federal Register
Notice (83 Federal Register 18319; 26 April 2018). Public meetings were held in Nome (May 7, 2018),
Kotzebue (May 9, 2018), Anchorage (May 11, 2018), and in Barrow/Utqiagvik (May 14, 2018). A Notice
of Availability and request for comments [INSERT DATE] was publicized in the Federal Register Notice
[INSERT DATE] to notify the public of the 45-day public review period for the Draft PEIS.

Placeholder: This section is incomplete because the Coast Guard intends to conduct a 45-day public
comment period on the Draft PEIS and will update this section before the Final PEIS is completed.

ES.8 COMPLIANCE WITH OTHER APPLICABLE LAWS, POLICIES, AND DIRECTIVES

In accordance with NEPA and EO 12114, the Coast Guard has prepared this PEIS, assessing the
environmental impact of and alternatives to a major federal action that has the potential to significantly
affect the environment within the U.S. Exclusive Economic Zone and extending to the high seas. The
Coast Guard has prepared this PEIS based on international, federal, state, and local laws, statutes,
regulations, and policies that are pertinent to the implementation of the Proposed Action. A summary
regarding the ESA, MMPA, Magnuson-Stevens Fishery Conservation and Management Act, are provided
below.

ES.8.1 Endangered Species Act

The Coast Guard consulted with United States Fish and Wildlife Service (USFWS) and NMFS for those
species under their respective jurisdictions, under section 7 of the ESA. On [INSERT DATE], NMFS
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concurred with the Coast Guard’s finding that the Proposed Action may affect, but is not likely to
adversely affect ESA-listed species and proposed or designated critical habitat that fall under their
jurisdiction. Similarly, the USFWS concurred on [INSERT DATE], with the Coast Guard’s finding that the
Proposed Action may affect, but is not likely to adversely affect ESA-listed species or candidate species
and proposed or designated critical habitat that fall under their jurisdiction. However, the Coast Guard
recognizes that new information regarding the Proposed Action and biological resources in the
proposed action area may change before the first icebreaking vessel is operational (as soon as 2023).
The Coast Guard will continue to coordinate with both regulatory agencies and if necessary, reconsult
under section 7 of the ESA if there are any changes in the Proposed Action or biological resources in the
Proposed Action Area.

Placeholder: This section is incomplete because the Coast Guard has not completed the consultation
process. Consultations would be completed before issuance of the Final PEIS.

ES.8.2 The Marine Mammal Protection Act

The Marine Mammal Protection Act (MMPA) of 1972, as amended (16 United States Code [U.S.C.] 1361
et seq.) prohibits, with certain exceptions, the take of marine mammals in U.S. waters and by U.S.
citizens on the high seas and the importation of marine mammals and marine mammal products. Coast
Guard Instruction [CGD17INST] 16214.2A (U.S. Coast Guard 2011) outlines procedures for avoiding
marine mammals and protected species; reporting marine mammal and protected species sightings,
strandings and injuries; and enforcing the MMPA and ESA. The Coast Guard is not requesting
authorization under Section 101(a)(5) of the MMPA at this time, because the Proposed Action discussed
in this PEIS would not deliver the first operational icebreaker until 2023; however, this PEIS may contain
information relevant and applicable to assist with future Coast Guard consultations that are in support
of a request for future incidental take authorizations under the MMPA. As part of the MMPA, the Coast
Guard intends to prepare a Plan of Cooperation that identifies what measures have been taken and/or
will be taken to minimize any adverse effects on the availability of marine mammals for subsistence
uses.

ES.8.3 Magnuson-Stevens Fishery Conservation and Management Act

Section 305(b)(2) of the Magnuson-Stevens Fishery Conservation and Management Act requires Federal
action agencies to consult with NMFS on all actions or Proposed Actions authorized, funded, or
undertaken by the agency that may adversely affect EFH. The Coast Guard determined that all activities
of the Proposed Action would have no significant adverse effect on designated EFH.

ES.9 CONCLUSION

The Proposed Action supports the Coast Guard’s design and build of up to six polar icebreakers with
service design lives of 30 years each. This would provide consistent and reliable Coast Guard presence in
the Arctic and Antarctic to fulfill the Coast Guard’s missions, guided by the Coast Guard’s Arctic Strategy
and Arctic Strategy Implementation Plan (with direction from the President of the United States), the
National Security Strategy, National Military and Maritime Strategies, National Strategy for the Arctic
Region, Arctic Region Policy National Security Presidential Directive 66/Homeland Security Presidential
Directive 25, National Strategies for Homeland Security, and Maritime Domain Awareness, National
Ocean Policy, and EO 13580.
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This PEIS is consistent with the requirements of NEPA (42 U.S.C. 4321), and CEQ regulations for
implementing NEPA (40 CFR Part 1500). Scoping for preparation of the Draft PEIS and public
commenting on the Draft PEIS were used to obtain input from stakeholders, including individuals, public
interest organizations, government agencies, and tribes. This input was used to develop the alternatives
and issues analyzed in this PEIS. On the basis of the analyses in this PEIS, the types of impacts that could
occur during routine operations and training activities would be similar among the action alternatives.
The alternatives differ principally on the basis of vessel acquisition.

The Coast Guard evaluated acoustic stressors, including acoustic sources, vessel noise, icebreaking
noise, aircraft noise, and gunnery noise. This Coast Guard also evaluated physical stressors of the
Proposed Action, including vessel and aircraft movement; icebreaking; and military expended materials.
Any potential environmental impacts would be temporary or short term and the Coast Guard’s SOPs and
BMPs would appropriately and reasonably reduce the potential environmental impacts resulting from
the Proposed Action. In the analysis of stressors, it was concluded that the Proposed Action is not likely
to significantly impact or result in significant harm to the physical, biological, or socioeconomic
environment, including marine vegetation, invertebrates, seabirds, sea turtles, fish, Essential Fish
Habitat, marine mammals, and socioeconomic resources. Pursuant to section 7 of the ESA, the Coast
Guard determined that the Proposed Action is may affect, but is not likely to adversely affect the
following species under NMFS’ and the USFWS'’ jurisdiction: the ESA-listed bearded seal, blue whale,
bocaccio, bowhead whale, Chinook salmon, chum salmon, coho salmon, fin whale, gray whale,
humpback whale, leatherback sea turtle, marbled murrelet, North Pacific right whale, Pacific eulachon,
polar bear, ringed seal, sei whale, sockeye salmon, Southern Resident killer whale, spectacled eider,
sperm whale, short-tailed albatross, steelhead trout, Steller’s eider, Steller sea lion, or yelloweye
rockfish.

Pursuant to section 7 under the ESA, acoustic transmissions, vessel noise, aircraft noise, icebreaking
noise, and gunnery noise associated with the Proposed Action would not result in the destruction or
adverse modification of federally-designated critical habitat of the Steller’s eider, spectacled eider,
North Pacific right whale, polar bear, Southern Resident killer whale, Steller sea lion, or proposed ring
seal critical habitat. No other critical habitat overlaps the proposed action areas; therefore, there will be
no effect to critical habitat outside of the Arctic and Pacific Northwest proposed action areas. Based on
the information and analyses included in this PEIS on the past, present, and reasonably foreseeable
future actions within the proposed action areas, the Coast Guard has determined that the proposed PIB
activities in the Arctic, Antarctic, and Pacific Northwest would not be expected to significantly contribute
to the cumulative impacts on marine species, critical habitat, the environment, or socioeconomics.

PIBs may contribute to cumulative effects in the acoustic environment, but the potential impacts to
marine species, and their habitat including prey availability/distribution, are expected to be minimal and
temporary based on the sound produced by polar icebreaking ships (including icebreaking, small boats,
and any associated aircraft operations) when compared to the many vessels and aircraft, as well as
commercial, government, and research operations in the proposed action areas analyzed above.
Furthermore, the use of the SOPs and BMPs would further reduce any impacts, particularly impacts to
marine species, or to sensitive biological and critical habitats. Based on the information and analyses
provided above on the past, present, and reasonably foreseeable future actions within the proposed
action areas, the Coast Guard has determined that the proposed PIB activities in the Arctic, Antarctic,
and Pacific Northwest would not be expected to significantly contribute to the cumulative impacts on
marine species, critical habitat, the environment, or socioeconomic resources.
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Table ES-2. Summary of Potential Impacts to Resources under each Alternative Considered

Resource | Alternative 1 | Alternative 2: Leasing | Alternative 3: No Action
Physical Environment
Bottom Habitat and Settling of MEM on the seafloor from gunnery training could impact marine habitats by creating No change to environmental
Sediment localized disturbance of the seafloor, craters of soft bottom sediments, or structural damage to baseline”.

hard bottom habitats. MEM that settles in the shallower, more dynamic environments of the
continental shelf would likely be covered over by sediments due to currents and other coastal
processes. No significant impact or significant harm is expected in the Arctic or Pacific Northwest
proposed action areas. There would be no impact or harm to bottom habitat or sediment in the
Antarctic proposed action area because no gunnery training would occur there.

Sea Ice Potential impacts or harm to sea ice may occur in the Arctic or Antarctic proposed action areas. No change to environmental
The Proposed Action may modify sea ice through icebreaking by creating open water paths baseline”.

through sea ice. However, relative to the amount of sea ice present, icebreakers impact a very
small amount of change to ice cover (e.g., one part per mission of the total ice cover™). Thus,
icebreaking may result in localized changes to sea ice’ however, icebreakers would not diminish
or destroy ice habitat because the amount of ice that is broken up relative to the overall total
amount of ice is small. No significant impact or significant harm to sea ice is expected in the Arctic
or Antarctic proposed action areas. There would be no impact or harm to sea ice as in the Pacific
Northwest proposed action area because sea ice is not present and no icebreaking would occur.

Biological Environment

Marine Vegetation MEM may sink to the bottom during gunnery training, but any impacts to marine vegetation, if No change to environmental
present, would be temporary. A PIB would also not set the anchor in areas where marine baseline”.

vegetation is likely to occur in the proposed action areas. No significant impacts or significant
harm to marine vegetation is expected in all proposed action areas.

Invertebrates Vessel and icebreaking noise, if perceived by an invertebrate, would likely result in avoidance No change to environmental
behavior or other short term temporary responses, but would not result in any population level baseline”.

impact or harm. Vessel and AUV movement have the potential to impact or harm marine
invertebrates either by disturbing the water column or directly striking the organism, if it is
present on or near the ice. Although unlikely, invertebrates could be killed or displaced during
icebreaking. Because the impact would be localized to the immediate path of a PIB, icebreaking
disturbance would not be expected to have population level impacts. Vessel noise, icebreaking
noise, vessel movement, AUV movement, and icebreaking, would not result in significant impact
or result in significant harm to invertebrates in all proposed action areas.
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Resource

Alternative 1 Alternative 2: Leasing

Alternative 3: No Action

Fish

Underwater acoustic transmissions, vessel noise, icebreaking noise, and icebreaking would likely
result in short-term and insignificant behavioral reactions or avoidance behavior, and thus, would
not be expected to have any population level impacts. AUV and vessel movement may result in
short-term and local displacement of fish in the water column. Although unlikely, small pieces of
MEM from gunnery training and small caliber practice munitions may be ingested by an
individual. Vessel noise, icebreaking noise, vessel movement, AUV movement, icebreaking, and
MEM, would not result in significant impacts or significant harm to fish in all proposed action
areas.

No change to environmental
baseline”.

EFH

Acoustic transmissions could increase in ambient sound level; however, this potential reduction
in the quality of the acoustic habitat would be localized and temporary. Icebreaking associated
with the Proposed Action may affect the quality or quantity of Arctic cod EFH; however, the
effects of icebreaking on Arctic cod EFH would be minimal, due to the small area of icebreaking as
compared to the overall quantity of ice floe habitat. MEM impacts on soft bottom habitats would
be short term, as sediments are constantly moving and shifting. Underwater acoustic
transmissions, icebreaking, and MEM would not result in significant impact or significant harm to
EFH in the Arctic and Pacific Northwest proposed action areas. No EFH is designated in the
Antarctic proposed action area.

No change to environmental
baseline”.

Seabirds

Vessel noise, icebreaking noise, vessel movement, and icebreaking would likely result in
temporary behavioral responses. Any increase in ambient noise as a result of icebreaking or
vessel movement would be temporary and localized to the position of the vessel as it transits or
when icebreaking. Aircraft noise and gunnery noise may elicit, at most, short-term behavioral or
physiological responses to exposed birds, such as an alert or startle response, or temporary
increase in heart rate. While there is some risk of an aircraft-seabird strike, due to Coast Guard
mitigation measures (e.g., limited duration of aerial operations); and avoidance of aircraft by
seabirds, the risk of a strike is low. The potential for a bird strike by the AUV is extremely low,
given the limited amount of time seabirds spend in the water relative to the air and low
likelihood a diving seabird would overlap with AUV routes. Because of the small number of
gunnery training targets, and the distance at which targets would be dispersed in the Arctic and
Pacific Northwest proposed action areas, target and target fragments would not present a
significant threat to seabird populations. Vessel noise, icebreaking noise, aircraft noise, gunnery
noise, vessel movement, aircraft movement, AUV movement, icebreaking, and MEM would not
result in significant impact or significant harm to seabirds.

No change to environmental
baseline”.
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Resource Alternative 1 Alternative 2: Leasing Alternative 3: No Action
Sea Turtles Vessel noise in the open ocean may cause a startle response in sea turtles; however, any No change to environmental

response is expected to be short term and temporary. Vessel noise from a PIB would not be
expected to impact a sea turtle’s ability to perceive other biologically relevant sounds. Although
sea turtles would likely hear and see approaching vessels, a risk of a vessel collision with a sea
turtle exists; however, sea turtles spend most of their time submerged, which would reduce their
risk of a vessel collision. Vessel noise and vessel movement would not result in significant impact
or result in significant harm to sea turtles in the Pacific Northwest proposed action area or in the
Arctic proposed action area (although the leatherback sea turtle is considered extralimital).
Aircraft movement, aircraft noise, icebreaking, and icebreaking noise would have no significant
impact or significant harm on sea turtles as sea turtles would not overlap in areas where aircraft
operations and icebreaking are expected.

baseline”.

Marine Mammals

Acoustic transmissions and icebreaking noise, may result in minor to moderate behavioral
responses to exposed individuals, but the behavioral response is expected to be temporary.
Vessel noise may elicit a minor behavioral response by exposed individuals. Any noise generated
by the UAV is expected to be minimal and below the hearing threshold of marine mammals, both
in air and underwater. The noise from the UAV is not expected to penetrate below the water’s
surface; however, in the unlikely event that a marine mammal is exposed to UAV noise
underwater, any behavioral response is expected to be very minor. The probability of a vessel
encountering a marine mammal is expected to be low, decreasing the risk of a PIB-marine
mammal collision. The risk of a collision between an AUV moving through the water and a marine
mammal is extremely low. It is expected that icebreaking noise would alert marine mammals to
the presence of a PIB before icebreaking would overlap with a marine mammal. Therefore, due
to the expected avoidance behaviors caused by icebreaking noise; the likelihood that a PIB would
collide with a marine mammal during icebreaking is extremely low. Pinnipeds or polar bears that
may be observed on the surface of the ice may be more susceptible to impacts caused by
icebreaking, but avoidance responses are also expected, and SOPs and BMPs, such as trained
Coast Guard lookouts, would minimize any potential impacts. During the Arctic summer months,
from May to September, pupping would not occur and subnivean lairs would not be occupied.
Icebreaking would only occur when needed and based on historical icebreaking, the majority
occurs during the summer months. Therefore, the likelihood that a PIB would impact a subnivean
lair is low. MEM has the potential to impact or harm marine mammal species that feed on the
bottom, if ingested, but the likelihood that a marine mammal would ingest MEM is extremely
low. The Proposed Action is not expected to cause abandonment of breeding or avoidance of
breeding areas, disruption of migration or feeding, or significant disruption to pinniped haul outs.
Underwater acoustic transmissions, vessel noise, icebreaking noise, aircraft noise, vessel
movement, AUV movement, icebreaking, and MEM would not result in significant impact or
significant harm to marine mammals.

No change to environmental
baseline”.
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Resource Alternative 1 | Alternative 2: Leasing Alternative 3: No Action
Socioeconomic Environment
Commercial and The Proposed Action would positively impact all the proposed action areas through Coast Guard No change to environmental

Recreational Fishing, | law enforcement (e.g., illegal fishing), national security activities, and maritime safety/search and | baseline”.
rescue. The Proposed Action would not result in significant negative impacts or significant harm
to commercial or recreational fishing.

Research, The Proposed Action would positively impact all the proposed action areas through Coast Guard No change to environmental
Transportation, law enforcement (e.g., unlawful activities), national security activities, maritime safety/search baseline”.
Shipping, and and rescue, and a platform for scientific research. The Proposed Action would not result in
Tourism significant negative impacts or significant harm to research, transportation, shipping, and
tourism.
Subsistence Hunting | The Proposed Action would positively impact subsistence hunting in the Arctic and Pacific No change to environmental
and Cultural Northwest action areas by providing maritime safety/search and rescue, emergency response, baseline”.
Resources and supporting educational opportunities. The Proposed Action would not result in significant

negative impacts or significant harm to subsistence hunting. The Proposed Action would have no
significant impact or significant harm on cultural resources in all proposed action areas as cultural
resources would be avoided. No subsistence hunting occurs in the Antarctic.

*Once the current fleet of icebreakers operating in the polar regions are decommissioned and no longer in operation; under the No Action alternative, the Coast Guard would
eventually be unable to conduct their missions in the polar regions without any icebreakers and therefore, icebreaker operations and training would no longer occur in the polar
regions.

**National Snow and Ice Data Center, accessed July 2018: https://nside.org/cryosphere/icelights/2012/04/are-icebreakers-changing-climate
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CHAPTER 1 INTRODUCTION

1.1 BACKGROUND

The United States Coast Guard (Coast Guard) is a military, multi-mission, maritime service within the
Department of Homeland Security and one of the nation's five armed services. In executing its various
missions, the Coast Guard protects the public, the environment, and United States (U.S.) economic and
security interests, in any maritime region, including international waters and the Nation’s coasts, ports,
and inland waterways, as required to support national security.

The United States also has vital national interests in the polar regions. Polar icebreakers enable the
United States to maintain defense readiness and all other Coast Guard missions in the Arctic and
Antarctic regions. Polar icebreakers enable the Coast Guard to enforce treaties and other laws needed
to safeguard both industry and the environment; provide ports, waterways and coastal security; and
provide logistical support. This support includes escorting vessels to facilitate the movement of goods
and personnel necessary to support scientific research, commerce, national security activities and
maritime safety.

In the Arctic, the United States is one of five coastal nations and one of eight nations having territory
and citizens in the Arctic. Sovereign rights and responsibilities of the United States include obligations to
the citizens of Alaska, economic interests, international responsibilities and treaty obligations, and
foreign and domestic policy interests. In the Antarctic, the United States does not claim sovereignty, but
seeks to maintain an active and influential presence in accordance with the Antarctic Treaty. For more
than 50 years, the United States has contributed its international leadership to preserve Antarctica from
political conflict and environmental damage. Coast Guard polar icebreakers are crucial for the United
States to maintain these responsibilities in both polar regions.

The Coast Guard’s polar icebreaking fleet includes two heavy icebreakers (Coast Guard Cutter [CGC]
POLAR STAR and CGC POLAR SEA) and one medium icebreaker (CGC HEALY). CGC POLAR SEA and CGC
POLAR STAR were commissioned in 1976 and 1978, respectively. CGC HEALY, the newer and more
technologically advanced icebreaker, was added to the fleet in 1999. The Coast Guard’s heavy
icebreakers have both exceeded their designed 30-year service life. CGC POLAR SEA has remained out of
service since 2010 and is not expected to be reactivated and CGC POLAR STAR completed a service life
extension in 2013 to allow it to operate for an additional seven to ten years, thus extending its service
life to 2023. CGC HEALY will reach the end of its 30-year design service life in 2030.

1.2 PuURPOSE AND NEED

The U.S. Coast Guard ensures the Nation’s maritime safety, security, and stewardship. The Coast Guard'’s
capability and capacity to execute its missions in polar regions allow the U.S. government to advance
national interest objectives in the polar regions. However, a lack of infrastructure, polar environmental
conditions, and vast distance between operating areas and support bases, all influence the Coast
Guard’s ability to provide the same level of service and presence in these polar regions that Coast Guard
provides in other non-polar areas of operation. Polar icebreakers are required to address the current
mission demand and the long-term projected increase in Coast Guard mission demand in polar regions.
However, the Coast Guard’s current polar icebreaker fleet is nearing the end of its operational service
life. The current polar icebreaker fleet consists of two heavy and one medium icebreaker; however, the
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Coast Guard has determined that due to the projected increase in demand in the polar regions, Coast
Guard needs to replace the two heavy polar icebreakers (the status quo) with three heavy icebreakers,
so the Coast Guard could meet future mission demand. Thus, the Coast Guard proposes the design,
build, and operation of up to six polar icebreakers (PIBs) to provide consistent and reliable presence in
the polar regions. The Proposed Action would allow the Coast Guard to recapitalize its polar icebreaker
fleet to ensure continued access to both polar regions and support the country's increasing economic,
commercial, maritime and national security needs.

Polar regions are becoming more important to national and international interests. In the Arctic,
diminishing sea ice has created navigation routes through the Northwest Passage and an opening of ice
in the Northern Sea Route (Figure 1-1). In general, vessel activity in the Arctic has increased with the
retreat of sea ice (U.S. Coast Guard 2016). Expanding commercial ventures have increased maritime
traffic in the Bering Strait by 145 percent between 2008 and 2015 (U.S. Coast Guard 2016). The maritime
traffic includes a range of vessels, including commercial icebreakers, cruise ships, oil and gas industry
vessels, government and private research vessels, ore carriers, coastal resupply vessels, recreational
vessels, and commercial fishing boats. A polar icebreaker would also provide year-round access to polar
regions and would provide a platform of opportunity from which to measure, observe, describe, and
understand ecosystem structure and function, physical and biogeochemical linkages, and impact of
physical drivers to adequately understand ongoing changes in the polar ecosystems. In support of the
Coast Guard’s science mission, an icebreaker would provide this unique platform of opportunity for
scientists to conduct research in the polar regions. Coast Guard would be authorized under the
researcher’s scientific research permit or authorization, as applicable.
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Figure 1-1. Opening Arctic Shipping Routes as a Result of Decreasing Summer Sea Ice
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In the Antarctic, one of the Coast Guard’s priorities is assisting with resupplying McMurdo Station with
food and fuel and providing support to related Antarctica logistics. However, changing ice conditions in
Antarctic waters have made the McMurdo resupply mission more challenging since 2000 (See National
Research Council, Polar Icebreakers in a Changing World, An Assessment of U.S. Needs, Washington,
2007, pp. 6-7, 14, 63). In addition, the number of tourists visiting Antarctica has steadily increased in
recent years. Coast Guard icebreaking capabilities, particularly heavy polar icebreakers, are necessary to
provide support in Antarctica.

Any increase in vessel traffic in the polar regions increases the potential for more search and rescue
missions, water pollution, illegal fishing, and infringement on the U.S. Exclusive Economic Zone (EEZ),
which requires Coast Guard presence. There is a long term increase in Coast Guard mission demand
projected, which would therefore require additional support from icebreakers. The Proposed Action
would allow the Coast Guard to meet the increasing demand in the polar regions, as well as year-round
mission requirements (see Section 2.1).

1.3 PROPOSED ACTION

The Coast Guard proposes the design and build of up to six polar icebreakers, with planned service
design lives of 30 years each. This would provide consistent and reliable Coast Guard presence in the
Arctic and Antarctic to fulfill the Coast Guard’s missions, guided by the Coast Guard’s Arctic Strategy and
Arctic Strategy Implementation Plan (with direction from the President of the United States), the
National Security Strategy, National Military and Maritime Strategies, National Strategy for the Arctic
Region, Arctic Region Policy National Security Presidential Directive (NSPD) 66/Homeland Security
Presidential Directive (HSPD) 25, National Strategies for Homeland Security, and Maritime Domain
Awareness, National Ocean Policy, and Executive Order (EO) 13580. The current polar icebreaker
program acquisition strategy is to construct up to three heavy icebreakers and up to three medium
icebreakers, with planned service design lives of 30 years each. The first of these new PIBs is expected to
be delivered in 2023. The Coast Guard proposes to conduct polar icebreaker operations and training
exercises to meet Coast Guard mission responsibilities in the U.S. Arctic and Antarctic regions of
operation, in addition to vessel performance testing post-dry dock in the Pacific Northwest near the
current polar icebreaker homeport of Seattle, Washington?. Further information on the Proposed Action
is provided in Chapter 2.

1.4 REGULATORY SETTING

The eleven Coast Guard missions are port, waterways, and coastal security; drug interdiction; aids to
navigation; search and rescue; living marine resources; marine safety; defense readiness; migrant
interdiction; marine environmental protection; ice operations; and other law enforcement (e.g., illegal
fishing). In both polar regions the Coast Guard’s objectives are to ensure the safety, security, and
enforcement of those laws under Coast Guard’s purview, and provide support to the maritime
community. Legislation and executive orders assign the Coast Guard a wide range of responsibilities
applicable to polar regions. The NSPD 66/HSPD 25 articulates U.S. interests and policy, identifies
associated actions that the United States will take to further those policies, and tasks the Secretaries of
State, Defense, and Homeland Security to develop greater capabilities and capacity to project a
sovereign maritime presence. The National Strategy for the Arctic Region prioritizes actions and

2 The exact location for homeporting has not been determined, but the current fleet of polar icebreakers is homeported in Seattle, Washington.



~NoO ok~ wWwN -

10
11
12
13
14
15
16
17
18
19
20
21

22

23
24
25
26
27
28

29
30
31
32

33
34

35
36

Polar Icebreaker Draft Programmatic EIS USCG
August 2018 Page 1-5

positions of the United States to respond effectively to the changing conditions in the Arctic. The Coast
Guard’s objectives are to meet national and homeland security needs, to collaborate with indigenous
communities, and to enhance scientific monitoring and research. National policy objectives for
Antarctica are articulated in Presidential Decision Directive/National Security Council Report (PDD/NSC)-
26. It states that the United States has important foreign policy and national security interests and was
reaffirmed as the current source or Presidential Antarctic policy by HSPD-25. Icebreakers would enable
the Coast Guard to meet these directives and responsibilities.

The Coast Guard is the primary service for the United States that provides icebreaking capacity and
commissioned the 2010 High Latitude Mission Analysis Report and 2013 Polar Icebreaker Mission Need
Statement to identify icebreaking capability gaps in both the Arctic and Antarctic regions. The June 2013
Polar Icebreaker Mission Need Statement? established the need for polar icebreaker capabilities
provided by the Coast Guard, to ensure that it can meet current and future mission requirements in the
polar regions. Several policy documents, including Coast Guard and Navy directives, international
agreements, and National Security directives, provide high-level guidance for polar icebreaker
operations and support. In August 2016, the Coast Guard established an integrated program office with
the U.S. Department of the Navy (Navy) to leverage the Navy’s shipbuilding expertise for acquiring
icebreakers. This arrangement was formalized through a series of Memorandums of Understanding and
Agreement in 2017. Additionally, the Fiscal Year 2018 National Defense Authorization Act authorized
procurement of one Coast Guard heavy polar icebreaker vessel, as well as established additional
parameters for how the integrated program office would contract for polar icebreakers (U.S.
Government Accountability Office 2018).

1.4.1 Scope of the Programmatic Environmental Impact Statement

The Coast Guard has prepared this Programmatic Environmental Impact Statement (PEIS) in accordance
with the National Environmental Policy Act (NEPA), as implemented by the Council on Environmental
Quality (CEQ) Regulations (40 Code of Federal Regulations [CFR] §§ 1500 et seq.); Department of
Homeland Security Directive Number 023-01; and Coast Guard Commandant Instruction M16475.1D.
The Coast Guard will issue a Record of Decision once the Final PEIS has been made publicly available for
30 days.

The purposes for preparing this PEIS are to:
e identify and assess the potential impacts on the natural and human environment that would
result from the implementation of the Proposed Action
e describe and evaluate reasonable alternatives to the Proposed Action

e identify and recommend specific mitigation measures, as necessary, to avoid or minimize
environmental effects

e encourage and facilitate involvement by the public and interested agencies in the environmental
review process

3 Department of Homeland Security, Polar Icebreaking Recapitalization Project Mission Need Statement, Version 1.0, approved by DHS June 28,
2013, pp. 1, 9. Report on polar icebreaker modernization, -although polar ice is diminishing due to climate change, observers generally expect
that this development will not eliminate the need for U.S. polar icebreakers, and in some respects might increase mission demands for them.
Even with the diminishment of polar ice, there would still be significant ice-covered areas in the Polar Regions.
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The topics addressed in this PEIS include oceanic waters; wildlife and aquatic resources; special status
species; recreation and special interest areas; socioeconomics; subsistence hunting; noise (in air and
underwater); and cumulative impacts. This PEIS describes the affected environment as it currently exists
based on available information, the environmental consequences of incorporation of three new heavy
and three medium PIBs into the Coast Guard’s fleet and associated operations and training in the U.S.
Arctic and Antarctic and vessel functionality testing post dry-dock in the waters off the U.S. Pacific
Northwest. It also compares the project’s potential impact to that of various alternatives.

Polar icebreaker operations and training would be expected after delivery of the first PIB. Because the
first new Coast Guard PIB is not expected to be operational until 2023, the Coast Guard anticipates that
supplemental NEPA documentation would be prepared in support of individual proposed actions. New
information would be tiered* to this PEIS and may include, but is not limited to, changes to a species
listing status or any other applicable laws and directives. Additionally, more detailed NEPA analyses
would likely be required for vessel homeporting, maintenance, and decommissioning. At this stage,
plans for these actions have not been made and therefore cannot yet be analyzed for potential impacts.
Therefore, the sequence and future planning for this Proposed Action would have a more specific NEPA
analysis as more information becomes available. Because there are no anticipated significant changes,
this PEIS analyzes expected vessel operation and training activities based on the current Coast Guard
fleet’s operations and training activities.

1.4.1.1 Agency Coordination Process

The Coast Guard has been working with the Navy under its Integrated Program Office and polar
icebreaker program. The Integrated Program Office is using a full and open competition strategy for
detail design and construction; a single contract award would be made in fiscal year 2019.

According to the January 30, 2002, CEQ guidance to the heads of Federal agencies on implementing the
procedural requirements of NEPA, lead agencies preparing a PEIS are required to determine if other
Federal agencies are interested and appear to be capable of assuming the responsibilities of becoming a
cooperating agency under 40 CFR § 1501.6. “Cooperating agency” as defined under this title includes
any other Federal agency that has jurisdiction by law or that has special expertise with respect to any
environmental issue that should be addressed in the PEIS.

The 2002 guidance states: “The benefits of enhanced cooperating agency participation in the
preparation of NEPA analyses include: disclosing relevant information early in the analytical process;
applying available technical expertise and staff support; avoiding duplication with other Federal, State,
Tribal and local procedures; and establishing a mechanism for addressing intergovernmental issues.
Other benefits of enhanced cooperating agency participation include fostering intra- and
intergovernmental trust (e.g., partnerships at the community level) and a common understanding and
appreciation for various governmental roles in the NEPA process, as well as enhancing agencies’ ability
to adopt environmental documents. It is incumbent on Federal agency officials to identify as early as
practicable in the environmental planning process those Federal, State, Tribal and local government
agencies that have jurisdiction by law and special expertise with respect to all reasonable alternatives or

“Tiering refers to the coverage of general matters in broader NEPA documentation (e.g., Environmental Impact Statement) with subsequent
narrower-focused NEPA documents that incorporate by reference the general discussions from the boarder NEPA document. This more focused
NEPA document concentrates on the project-specific action(s) and appropriate specific issues (40 CFR 1508.28; see also 40 CFR 1500.4(i),
1502.4(d), 1502.20).
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significant environmental, social or economic impacts associated with a proposed action that requires
NEPA analysis.”

The Coast Guard is the lead Federal agency for preparing this PEIS. There are no cooperating Federal
agencies under NEPA.

1.5 PuBLIC OUTREACH, REVIEW AND COMMENT

In addition to soliciting Cooperating Agency input, the Coast Guard initiated and/or accepted written
correspondence from the following interested agencies and organizations:

e Environmental Protection Agency (EPA)
e North Slope Borough

e Bureau of Land Management

Additional information on the content of the correspondence can be found in Chapter 7, Consultation
and Coordination Process and in Appendix C: Response to Public Comments.

Placeholder: This section is incomplete because the Coast Guard intends to conduct a 45-day public
comment period on the Draft PEIS and will update this section before the Final PEIS is completed.

1.5.1 Communication Method

Communication methods used by the Coast Guard to distribute the proposed project information to
residents of Alaska included: radio, newspapers, fliers, electronic mail, and Web sites. Public
presentations of the project proposal, and research and assessment findings provided at public
meetings, were advertised with fliers, newspaper postings, and radio announcements.

A project website was established to facilitate public input within and outside the Arctic, Antarctic and
Pacific Northwest regions (http://www.dcms.uscg.mil/Our-Organization/Assistant-Commandant-for-
Acquisitions-CG-9/Programs/Surface-Programs/Polar-Icebreaker/). The scheduling of public meetings
was publicized in press releases available on the Coast Guard’s website and in the Federal Register
Notice (83 Federal Register [FR] 18319; 26 April 2018). Public meetings were held in Nome (May 7,
2018), Kotzebue (May 9, 2018), Anchorage (May 11, 2018), and in Barrow/Utgiagvik (referred to as
Barrow/Utgiagvik in this PEIS; May 14, 2018). A Notice of Availability and request for comments [INSERT
DATE] was publicized in the Federal Register Notice [INSERT DATE] to notify the public of the 45-day
public review period for the Draft PEIS.



N

coNOoO O W

11
12

13
14
15

16
17

18
19

20
21

22
23

24
25
26

Polar Icebreaker Draft Programmatic EIS USCG
August 2018 Page 1-8

1.6 ORGANIZATION OF THE PEIS
This PEIS is organized as follows:
e Chapter 1 provides background information, identifies the purpose and need for the Proposed
Action, and regulatory setting, including any applicable laws and directives.

e Chapter 2 describes alternatives, including the preferred alternative and the Proposed Action.

e Chapter 3 describes the existing environment and provides background information on the
physical, biological, and socioeconomic environments and the best available science on
potentially affected biological resources in the proposed action areas.

e Chapter 4 describes the environmental consequences of the Proposed Action, including acoustic
and physical stressors, and socioeconomic benefits.

e Chapter 5 identifies cumulative impacts and describes past, present, and reasonably foreseeable
future actions.

e Chapter 6 discusses Coast Guard protective measures.
e Chapter 7 describes consultation and coordination.
e Chapter 8 presents the conclusion

e Chapter 9 presents compliance with applicable laws, directives, Executive Orders, and treaty
rights

e Chapter 10 presents a list of prepares of the document.
e Chapter 11 provides references.

e Appendix A identifies those species whose range overlaps with potential transiting areas and
potential impacts described in Chapter 4.

e Appendix B provides the quantifying acoustic impacts analysis on marine mammals, including
the method and analytical approach.

e Appendix C describes Agency Coordination including responses to public comments.

o Appendix D describes changes made from the Draft PEIS to the Final PEIS.
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CHAPTER 2 PROPOSED ACTION AND ALTERNATIVES

2.1 ALTERNATIVE 1, PREFERRED ALTERNATIVE: PROPOSED ACTION

The Proposed Action supports the Coast Guard’s design and build of up to six polar icebreakers to fulfill
mission requirements in the Arctic and Antarctic. The current PIB acquisition strategy is to construct up
to three heavy icebreakers and may potentially expand to include up to three medium icebreakers, with
planned service design lives of 30 years each. The first of these new PIBs, a heavy icebreaker, is expected
to be delivered in 2023. The Coast Guard proposes to conduct polar icebreaker operations and training
to meet Coast Guard mission responsibilities in the Arctic and Antarctic, in addition to vessel
performance testing post-dry dock in the Pacific Northwest, near the current homeport of Seattle,
Washington®. PIBs would be transcontinental vessels that would travel worldwide to support the Coast
Guard’s missions in the Antarctic and Arctic proposed action areas. Appendix A lists possible transit
routes that the PIB could use when transiting between the proposed action areas, and includes ports
that may be used by the PIB to support the Coast Guard’s mission. An example transit route for an
Antarctic mission could begin in Seattle, Washington; transit to Honolulu, Hawaii; to Hobart, Australia;
to McMurdo Station, Antarctica; to Fiji; and return to Seattle, Washington. Specific information on
transit routes are unavailable, at this time; therefore, this PEIS analyzes broadly defined transit routes.

While Coast Guard must work toward environmental compliance prior to the design and build of the
icebreaking vessel, the vessel is not expected to impact the environment or biological resources until is
built, deployed, commissioned, and operational. Vessel construction is not expected to impact any
physical or biological resources. Polar icebreaker operations and training would be expected after
delivery of the first PIB. Because the first new Coast Guard PIB is not expected to be operational until
2023, the Coast Guard anticipates that supplemental NEPA documentation would be prepared in
support of individual proposed actions. New information would be tiered® to this PEIS and may include,
but is not limited to, changes to a species listing status or any other applicable laws and directives.
Additionally, more detailed NEPA analysis would be required for vessel homeporting, maintenance, and
decommissioning. At this stage, plans for these actions have not been made and therefore cannot yet be
analyzed for potential impacts. Therefore, the sequence and future planning for this Proposed Action
would have a more specific NEPA analysis as more information becomes available. Because there are no
anticipated significant changes to Coast Guard missions in the polar regions, this PEIS analyzes expected
vessel operation and training activities based on the current Coast Guard fleet’s operations and training
activities.

Similar to the current fleet’s operations, the Proposed Action would provide land/shore, air, and sea
operations; training exercises; and, tribal and local government engagement to meet the Coast Guard’s
mission responsibilities in the polar regions. To serve the public, the Coast Guard has organized
responsibilities into six fundamental roles: (1) maritime safety/search and rescue; (2) national defense;
(3) maritime security; (4) maritime mobility; (5) protection of natural resources; and (6) ice operations,
where icebreakers play a key role.

® The exact location for homeporting has not been determined, but the current fleet of polar icebreakers is homeported in Seattle, Washington.
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The new PIBs along with other associated Coast Guard assets, would perform these six fundamental
roles and same humanitarian, law enforcement and national security duties, functions, and missions of
the Coast Guard as are performed in other geographic areas of responsibility. These include:

5. searching for either passengers and crew that fall overboard from recreational, commercial, or
government vessels in Arctic or Antarctic waters, or victims of crashed aircraft in the water

6. rescuing either passengers and crew that fall overboard from recreational, commercial, or
government vessels in Arctic or Antarctic waters, or victims of crashed aircraft in the water

7. rescuing persons on vessels in Arctic or Antarctic waters in medical scenarios requiring
evacuation by Coast Guard helicopter or Coast Guard rescue vessel, sometimes requiring a Coast
Guard rescue swimmer to enter the water himself or herself to place the person in a harness or
rescue basket to be winched into a hovering helicopter

8. freeing a beset vessel which may require towing or escort to safety
9. breaking ice to allow safe passage to vessels or to free beset vessels
10. establishing aids-to-navigation in Arctic waters
11. enforcing Federal law in the U.S. Territorial Sea and the High Seas of Arctic waters
12. maintaining awareness of vessel and aircraft activities in the Arctic maritime domain
13. broadening Coast Guard partnerships with Alaska Native Villages in the Arctic
14. enhancing and improving preparedness, prevention, and response capabilities
15. oil spill response, mapping, and science
Some of the activities listed above are integral to Coast Guard emergency response. Although

emergency response is not a part of the Proposed Action, training is required. Therefore, training on a
PIB for an emergency response is considered part of the Proposed Action.

One or more PIBs, as well as multiple support vessels, aircraft, and personnel deployed throughout the
Antarctic and Arctic Regions would conduct PIB activities. Those activities pursue four main objectives:
perform Coast Guard missions and activities in the polar regions

advance Arctic maritime domain awareness

broaden partnerships

oW N e

enhance and improve preparedness, prevention, and response capabilities

Table 2-1 provides a summary of activities associated with the Proposed Action and the proposed action
area(s) where these activities are expected to occur. Table 2-2 provides a summary of the proposed
action activities and the expected frequency of occurrence. None of the activities below are expected to
occur during transit. Sections 2.1.1 through 2.1.5 below provide further details for each activity.
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Table 2-1. Summary of Proposed Action Activities and Applicable Proposed Action Area(s)

Activity?

Proposed Action Area

Arctic

Antarctic

Pacific
Northwest

Vessel Operations

Icebreaking

Maneuverability-Propulsion Testing

Maneuverability-Ice and Bollard Condition Testing

Vessel Escort?

x

Vessel Tow?

*

Passenger Transfer

Law Enforcement

Search and Rescue Training?

Scientific Support Missions?

AUV Deployments

Diver Training

Fueling Underway

X | X | X [X [X | X |X

Gunnery Training

Marine Environmental Response Training

x

Aircraft Operations

Landing Qualifications

Reconnaissance

Vertical Replenishments and Mission Support

Community Outreach and Passenger Transfer

X | X | X | X

X | X | X | X

AUV: Autonomous Underwater Vehicle

patrols would encompass all activities listed in table.

2 Excluding the emergency response associated with these Proposed Action activities.
3 Coast Guard personnel may participate in scientific surveys as part of the Coast Guard mission, but those activities would

be covered under the researcher’s permit or authorization.

4 Pacific Northwest, gunnery training would occur in the open ocean or on established U.S. Navy Ranges.

“Vessel towing in the Arctic is possible, but considered rare.

**Gunnery training could occur in the Bering Sea, but is considered rare due to weather limitations.
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2.1.1 Proposed Action Areas
2.1.1.1 Arctic Proposed Action Area

In order to accurately capture all areas that may be impacted, both directly and indirectly, as required
by 50 CFR § 402.02, the Coast Guard has determined that the proposed action area for the “Arctic” as
defined by the United States Arctic Research and Policy Act (ARPA) of 1984 Public Law 98-373 § 112,
with the following modification: the southern boundary of the proposed action area runs from the point
of intersection of the Maritime Boundary Line and the line of 54 degrees North (°N) latitude, and follows
the line of 54° N latitude eastward to a point of intersection at longitude 168 degrees West (°W) and
latitude 54° N, thence follows a rhumbline in an east, northeast direction to a point of intersection at
longitude 160° W and the ARPA boundary line, which is near Cape Seniavin on the Alaska Peninsula
(Figure 2-1). Sea/Surface operations in support of the Proposed Action, including other Coast Guard
assets (e.g., smaller vessels) would likely only occur north of 60° N within the U.S. EEZ due to the
proximity of the icebreaker to those ports where these other Coast Guard assets are berthed. Air
operations in support of the Proposed Action would primarily occur within 180 nautical miles (nm) of
the primary Forward Operating Location (FOL), Kotzebue, with some flights also occurring within 180 nm
of alternate FOL locations of Barrow/Utgiagvik, Deadhorse/Prudhoe Bay and Nome, as shown in Figure
2-2, as well as with some flights being conducted to support icebreaker operations occurring within 60
nm of the flight-deck-capable icebreaker supporting the Proposed Action. FOLs are temporary, but in
already established bases for Coast Guard sea and air support in the Arctic.
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Figure 2-1. Arctic Proposed Action Area
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2.1.1.2 Antarctic Proposed Action Area

The Antarctic is defined as all land and waters south of 60 degrees South (°S) latitude. The Antarctic
proposed action area is located in the Ross Sea adjacent to McMurdo Station. The Ross Seaisa 1.9
million square mile (mi%; 3.6 million square kilometer [km?]) stretch of ocean off the coast of Antarctica
(Figure 2-3) and almost completely within the Ross Sea Marine Protected Area. Additional details on the
Ross Sea Marine Protected Area can be found in Section 3.3.1.2. There is no permanent population on
the Antarctic continent, save for approximately 4,400 researchers that reside there during the summer
and 1,100 researchers during the winter (Central Intelligence Agency 2017). With no permanent human
population and virtually uninhabitable conditions, the activity of humans at sea is also limited. McMurdo
Station, located at the edge of the Ross Sea, is the port of entry for most United States Antarctic
Program (USAP) cargo and personnel on the continent, and serves as a logistics facility for airborne re-
supply of inland stations and for field science projects. It is also the waste management center for much
of the USAP.
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2.1.1.3 Pacific Northwest Proposed Action Area

The Pacific Northwest proposed action area is off the coast of Washington State, offshore of Vancouver
Island, British Columbia, Canada and the Strait of Juan de Fuca, seaward of the Olympic Coast National
Marine Sanctuary (Figure 2-4). The Olympic National Marine Sanctuary includes most of the continental
shelf and several major submarine canyons in the area. This sanctuary includes 3,188 mi? (8,257 km?) of
waters off the coast of Washington, extending 22 to 43 nm from the coast.
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2.1.2 Patrols

PIBs would go on patrol to provide Coast Guard presence in the Arctic and Antarctic proposed action
areas (Figure 2-1 and Figure 2-3, respectively). Patrol schedules and deployments would vary depending
on how many PIBs are actually active in the fleet. An average PIB patrol is 80 days, including time the PIB
spends icebreaking, loitering, and transiting. For context, we provide example scenarios of deployments
for each of the polar regions using a total of three PIBs below to illustrate the minimum number of
icebreakers necessary for the Proposed Action. Note that this PEIS analyzes potential impacts from a
total of six new icebreakers: three heavy and three medium, as that is the expected maximum to
provide Coast Guard presence. Patrols would not occur in the Pacific Northwest proposed action area.

2.1.2.1 Arctic Proposed Action Area

Using an example scenario of three PIBs serving the Arctic, two PIBs could alternate deployment in the
Arctic proposed action area, while the third would be in dry dock for maintenance. Each PIB deployed to
the Arctic proposed action area would perform two, 3-month patrols per calendar year (up to a total of
6 months of deployment per PIB, totaling 12 months of PIB coverage). Thus, under the assumption of
two PIBs alternating patrol deployment through the year, the Coast Guard could maintain PIB presence
on patrol in the Arctic proposed action area year-round while upholding the vessel maintenance
schedule without a gap in service, because the third PIB would be in dry dock. It is expected that each
year there would be one Arctic icebreaking patrol in the Arctic proposed action area (Figure 2-1). If a
total of six polar icebreakers are commissioned, the scenario would likely be modified from what was
described above for three PIBs; however, during normal operations and training, the Coast Guard would
not anticipate more than two patrolling PIBs in any one proposed action area at any time due to
maintenance schedules and rotation.

2.1.2.2 Antarctic Proposed Action Area

In the Antarctic proposed action area, the Coast Guard would perform seasonal patrols. In the example
scenario of a Coast Guard fleet of at least three PIBs (as described above) and to maintain a seasonal
presence in the Antarctic proposed action area, one of the three PIBs could be deployed to the Antarctic
proposed action area instead of to the Arctic proposed action area (e.g., one deployed in the Arctic
proposed action area and one in dry-dock). A PIB in the Antarctic proposed action area could be on
patrol twice annually for 4.5 months at a time, including transit to, in, or from the Antarctic proposed
action area. It is expected that each year there would be at least one, but up to two, PIB patrols in the
Antarctic proposed action area (Figure 2-3).

2.1.3 Vessel Operations

Vessel operations for a PIB include icebreaking, functionality and maneuverability testing, propulsion
testing, ice condition testing, and bollard testing in ice, escorting vessels, towing vessels, passenger
transfer (e.g., small boat), law enforcement, search and rescue, autonomous underwater vehicle (AUV)
deployments, missions supporting scientific research, diver training, fueling underway, defensive and
offensive gunnery training, and marine environmental response training. Each of these operations and
training events are described below, as well as in further detail in Table 2-1 and in Chapter 4.
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2.1.3.1 Icebreaking

An icebreaker is a special type of vessel designed to navigate through ice-covered waters and provide
safe passage for other boats and ships. One of the largest cutters operated by the Coast Guard is an
icebreaker. These cutters, specifically designed for icebreaking, have reinforced hulls, special icebreaking
bows, and strengthened machinery systems.

Icebreaking would only occur in the Arctic and Antarctic proposed action areas and only in ice-covered
areas and only when icebreaking is needed. The amount of time a new PIB would spend icebreaking
would vary, based on the need and ice cover. Icebreaking could last up to a maximum of 16 hours each
day, but the actual amount of time the PIB would be icebreaking in a 24-hour period is expected to be
less than the maximum number of hours. During icebreaking operations, vessel speed would range from
3 to 6 knots, and may be even slower when breaking heavy ice. Engine power and the amount of time
the engine running at that power could also vary depending on the type of icebreaking required in the
Arctic and Antarctic proposed action areas, as summarized in Table 2-2. Since PIBs have not been
constructed yet, the best available information on their acoustic “signatures” (i.e., the distribution and
intensities of different sound frequencies emitted) included Roth et al.’s (2013) study of CGC HEALY
conducted in the central Arctic Ocean. Icebreaking, for example, can occur under full power, half power,
or quarter power. Because sound signatures were not correlated to the icebreaker’s power when
icebreaking, the Roth et al. (2013) study provided sound signatures of the icebreaker in 8/10 ice
coverage and 3/10 ice coverage, which were used in the modeling conducted (see Section 4.1.4 and
Appendix B) to represent full power and quarter power ice breaking, respectively. The sound signature
of the 5/10 icebreaking activities, which would correspond to half-power icebreaking, was not reported
in (Roth et al. 2013); therefore, the full-power signature was used as a conservative proxy for the half-
power signature. The general method for icebreaking would be to drive the ship up on top of the ice
until the weight of the ship breaks the ice (Figure 2-5). The sloped bow of CGC HEALY, for example,
enables it to ride up on top of the ice while the stern sinks lower in the water. The force of buoyancy
acting on the submerged portion of CGC HEALY’s stern creates a lever-like action bringing the weight
down onto the ice and breaking it. In addition, icebreakers often need to scarf the edge of the channel
that was created with the initial break-in to widen it. It is expected that any new icebreakers would
utilize this same type of method to break ice. Based on historical data, icebreaking may also be required
while the PIB is towing a vessel in distress (see Section 2.1.3.3).
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PRINCIPLE OF ICE BREAKING BOW

Direction of vessel motion -

Bow HHEE
Level ice sheet

lee forced down 11

Figure 2-5. The General Method for Icebreaking by an Icebreaker Expected for a New PIB

Icebreaking in the Arctic would occur throughout the Arctic proposed action area, but most often during
the spring through fall months, though the exact timing would be dictated by the ice extent and may be
required year-round as ice conditions change. During an Arctic patrol (see Section 2.1.2.1) there would
be an average of 21 days of icebreaking.

Antarctic icebreaking would support the break-in of McMurdo Station and Marble Point, with both
occurring in the austral summer. During an Antarctic patrol (see Section 2.1.2.2) there would be an
average of 26 days of icebreaking.

2.1.3.2 Functionality and Maneuverability Testing

Functionality and maneuverability testing for a new PIB would be similar to the testing conducted for
the current fleet of Coast Guard icebreakers consisting of propulsion testing, ice condition testing, and
bollard testing in ice. All are described in detail below.

2.1.3.2.a Propulsion Testing

The exact location of the homeport for a new PIB is not known at this time. This analysis considered the
current polar icebreaker homeport as Seattle, Washington because the current fleet of polar icebreakers
use Seattle as a homeport. Propulsion testing consists of two-day sea trials and occurs after dry dock
and post-delivery testing. Post-delivery maneuverability testing would also occur in the Pacific
Northwest proposed action area and would be conducted to validate the control and maneuverability of
the PIB after dry dock. Testing would run for up to two hours (at a time) with the vessel moving at full
power, over one or two days. Propulsion testing for the PIB would occur in ice-free waters in the Pacific
Northwest proposed action area. Testing would consist of the PIB running at speeds between 12-17
knots and executing various maneuvers (i.e., straight lined or tight turned maneuvers). Additionally, a
turning circle or radius test would also be conducted to find out how much area is needed to turn the
ship. Active acoustic sources that would be expected include the depth sounder and Doppler Speed Log
(used for ship safety) (see Section 2.1.5).



[N

QOWoo~NOoO Ok wWN

[N

12
13
14
15
16
17
18
19
20
21
22
23

24

25
26
27
28
29

30

31
32
33
34
35

36
37
38
39

Polar Icebreaker Draft Programmatic EIS USCG
August 2018 Page 2-14

2.1.3.2.b Ice Condition Testing

Ice condition testing would occur once per decade in the Arctic proposed action area. Ice condition
testing for the PIB would consist of a training test for a channel departure and a star maneuver. A
channel departure training test would occur mainly in ice so the crew could train how to exit from an
area once the icebreaker breaks through the ice. The star maneuver is when an icebreaker creates a
wider channel, moving forward and backwards (in a star-shaped pattern) to break out of the ice. It
would take an icebreaker approximately two days to move into the ice and then testing would last up to
six hours (with adjustments). Since the PIB would be in areas of heavy sea ice, the transiting speed
would be low (around three knots with a maximum speed of six knots). During this testing the PIB would
be using the Doppler Speed Log (see Section 2.1.5).

2.1.3.2.c Bollard Condition Testing (in ice)

Bollard pull or push condition test would occur once per decade in the Arctic proposed action area.
“Bollard pull” refers to the pulling (or towing) power of a watercraft, and is defined as the force (in tons
or kiloNewtons) exerted by a vessel under full power, commonly measured in a practical test (but
sometimes simulated) under certain test conditions (e.g., calm water, ice, etc.). The PIB would sit
stationary, secured to a pier, with its engine at full power (a slow increase to full power or a rapid
increase to full power), similar to how an automobile revs its engine. The PIB’s engine would work at
110 percent of its power for two hours. After this test is completed, the PIB would need a 24-hour
recovery period. “Bollard push” refers to the pushing a large ice feature ahead and astern. This testing
may increase noise levels in the immediate testing area, when compared to typical engine noise
produced by conventional polar icebreaker operations, due to the engine running at 110 percent.
However, if any elevation in noise does occur due to this testing, it would be temporary, lasting only two
hours.

2.1.3.3 Escorting and Towing Vessels

The PIB would tow or escort any vessels in need, especially vessels that are stuck in the ice. In the event
that a vessel breaks down in the Arctic or Antarctic proposed action areas, the PIB would provide an
escort or tow. When escorting a vessel in ice, the PIB would create a channel for the vessel to follow
behind it at speeds of 4-5 knots. Emergency escorts or tows are not part of the Proposed Action (see
Chapter 1).

2.1.3.3.a Vessel Escort

Based on historical occurrence, the likelihood of a vessel tow or escort in the Arctic is rare, but based on
the average number of escorts by other Coast Guard assets in the area, a vessel tow or escort requiring
the use of a PIB may occur once per year in the Arctic proposed action area. An Arctic escort may last up
to 24 hours. A PIB may perform a convoy escort (escorting multiple vessels) in the Arctic proposed
action area, although this is also considered rare based on historical occurrence.

Based on historical locations and average number of escorts by the current fleet of Coast Guard polar
icebreakers, a PIB would be expected to escort a vessel an average of two times per year in the Antarctic
proposed action area to McMurdo Station. Vessel escorts in the Antarctic proposed action area around
McMurdo Station and into the pier located there, may last approximately four hours, but a maximum of
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16 hours is possible. It is anticipated that there could be up to 48 hours of additional escorts annually in
either proposed action area.

2.1.3.3.b Vessel Tow

The PIB would tow a vessel if needed, but towing a vessel in distress would only be considered as a last
resort due to potential safety concerns. The towing of a vessel in distress is considered an emergency
(see Chapter 1) and is not part of the Proposed Action. Based on historical operations, towing vessels
has occurred only in the Antarctic proposed action area and included: tows to open water occurring
once per year, and tows off a pier occurring twice per year. Although it is extremely unlikely, a vessel
tow could occur in the Arctic proposed action area, but training is not expected to occur there.
Therefore, the PIB crew would conduct annual vessel tow training to carry out Coast Guard missions in
the Antarctic proposed action area. In the past, when a polar icebreaker towed a vessel, it was
dependent on how far the vessel in distress was from shore and distance to its final destination. The
icebreaker’s engine typically runs at a quarter power during vessel tow. Speeds of 4-5 knots are typical
for a vessel tow and could last up to 48 hours. Icebreaking, if needed, during vessel tow is expected to
take less than four hours. It is expected that a new PIB would also perform the same towing actions in a
similar manner as those described above based on historical operations and would conduct appropriate
training.

Based on historical icebreaker operations, the most common type of vessel tow was pulling a vessel
from a pier, which roughly took one hour. Thus, it is expected that a new PIB would also need to pull a
vessel off a pier and release it to travel by its own power and the crew would conduct appropriate
training. Additionally, every few years at McMurdo Station, an icebreaker also pulls the old pier out to
sea. The pier at McMurdo Station is manmade and consists of freshwater and dirt, but other materials
include rebar and telephone poles. While the Coast Guard would tow the pier from McMurdo Station
out to sea with a new PIB, the Proposed Action only includes the towing off of the pier; the construction
and removal and disposal of the pier itself is not part of the Proposed Action as this is not a Coast Guard
action.

2.1.3.4 Passenger and Scientist Transfer

A PIB would have landing craft capability. Small support boats deployed off the PIB would bring
passengers from the vessel to shore and from the shore to the vessel. Passengers that are transferred
may be crew members or scientists and their gear (see Section 2.1.3.7). Passenger transfers would occur
over a 12-hour timeframe with two hours spent on the support boat(s). There may be up to two support
boats transferring passengers. The support boat travels at a maximum speed of 15 knots. Transfers
would typically occur from the PIB when it is no more than 10—-12 nm from the port of transfer.

Arctic

In the Arctic proposed action area, there would be both general passenger transfers and scientist
transfers. General passenger transfers would occur two times per patrol, typically from the PIB to Nome,
Barrow/Utgiagvik, or Dutch Harbor. There would be three scientist transfers expected in the Arctic
proposed action area (possibly including one small boat trip near North Pole) per patrol, but the
schedule would be dependent on need. The exact location of the scientist transfer is dependent on the
research, but details, including impacts to resources, would be covered under the researcher’s scientific
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research permit. During these transfers, Coast Guard would use radar communications, including S-
band, commercial off-the-shelf, and antenna (radio).

Antarctic

General passenger transfers and scientist transfers would also occur in the Antarctic proposed action
area. General passenger transfers would occur two times per patrol, from the PIB to McMurdo Station,
and scientist transfers would also occur two times per patrol. As in the Arctic proposed action area, the
exact location of the scientist transfer is dependent on the research, but details, including impacts to
resources, would be covered under the researcher’s scientific research permit. During these transfers,
Coast Guard would use radar communications, including S-band, commercial off-the-shelf, and antenna
(radio).

2.1.3.5 Law Enforcement

Law enforcement operations are part of the Coast Guard mission. Law enforcement vessel boardings
would occur in the Bering Sea and in the open ocean of the Arctic proposed action area. During the
transit portion of each PIB patrol (see Section 2.1.2) there would be approximately two weeks of law
enforcement activities. The Coast Guard would deploy up to two over-the-horizon boats from the PIB to
board fishing vessels. Over-the-horizon boats would travel less than a mile from the icebreaker at
roughly 30 knots. Boarding operations average a maximum of 12 hours. The statutory mission described
as living marine resources law enforcement includes the following elements:

e project federal law enforcement presence over the entire U.S. EEZ, covering nearly
3.4 million mi? (8.8 million km?) of ocean
e ensure compliance with fisheries and marine protected species regulations on domestic vessels

e prevent over-fishing, reduce mortality of protected species, and protect marine habitats by
enforcing domestic fishing laws and regulations

e enforce the Marine Mammal Protection Act (MMPA) and the Endangered Species Act (ESA)
The statutory mission described as other law enforcement includes the following elements:

e enforce foreign fishing vessel laws
e patrol the U.S. EEZ boundary areas to reduce the threat of foreign poaching of U.S. fish stocks

e monitor compliance with international living marine resource regimes and international
agreements

e deter and enforce efforts to eliminate fishing using large drift-nets

Law enforcement missions, including any polar icebreaker support of law enforcement activities, are

covered under Title 14 United States Code (U.S.C.) and 6 U.S.C. §468. PIB support of law enforcement
activities is considered part of the Proposed Action (e.g., vessel or helicopter activities), including any
associated Coast Guard PIB law enforcement training.
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2.1.3.6 Search and Rescue Training

Search and rescue missions are those that have the goal of preventing the loss of life and property and
typically include a combination of Coast Guard aircraft and vessels. Actual Coast Guard search and
rescue missions are considered emergencies, which are not part of the Proposed Action (see Chapter 1).
However, crews must be trained for such a response. For example, during an actual search and rescue
mission, helicopters (usually only one at a time) are often sent first to locate a vessel in distress and
report its status before a Coast Guard vessel is dispatched for rescue (see Section 2.1.4.2) and as part of
aircraft training, Coast Guard would train for such a mission. The helicopter would also transport people
to safety, if necessary, and personnel may conduct damage control (e.g., plugging holes, patching pipes,
or delivering supplies to aid in repair or control on the damage incurred by a vessel in distress). Coast
Guard would train in damage control and how to transport people to safety. In addition to the PIB, other
support boats may be employed to assist in a search and rescue mission. These support boats could
travel at speeds up to 30 knots and it is expected that speeds may reach 30 knots during training, but
would not be sustained for the entire training exercise. Search and Rescue (SAR) training on the PIB
would include helicopter take-offs and landing from the PIB’s flight deck and other associated activities
(see Section 2.1.4). SAR training is expected to occur once per year in the Arctic proposed action area
and once per year in the Antarctic proposed action area. Training on the PIB would occur over a four-
hour timeframe, while helicopter training from the PIB’s flight deck would last 12 hours. During all SAR
training, navigation technologies would be used, as the vessel would be underway (see Section 2.1.5)

2.1.3.7 Scientific Support Missions

A PIB would have the capability to support science missions either by design or use of a modular
concept. Historically, most shipboard polar research has been conducted during the late-spring through
early-fall in each of the polar regions. The PIB would serve as a support vessel assisting scientific
missions because it is typically stationary in the ice during scientific mission support or in marginal open
water in the Arctic and Antarctic proposed action areas. However, historical and existing research has
mostly been limited to marginal ice zone areas. Coast Guard support of scientific field research has been
more extensive in the Arctic proposed action area due to the proximity of CGC HEALY to research areas
of interest and because the CGC HEALY accommodates more scientists than the Coast Guard’s Polar
Class icebreaker. During all science missions, navigation technologies would be used, as the vessel would
be underway (see Section 2.1.5).

2.1.3.8 AUV Deployments

AUV deployment would occur in the Arctic proposed action area two times per patrol. A PIB may deploy
AUVs to assist with observing the ice conditions from under the ice, or to patrol living marine resource
zones. Operations would likely take place in ice-covered seas. Because of this, AUVs would most likely
need to be deployed over the side of the PIB after ice clearing has occurred. AUV deployments would
last a maximum of 24 hours, after which the device would be retrieved and brought back onboard the
PIB. The PIB would be either stationary or transiting up to three knots during deployment of the AUV.
After deployment, the AUV itself can transit at speeds of up to 10 knots. All systems on the AUV would
be passive and would not emit any sound into the water.
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2.1.3.9 Diver Training

The dive team would only be on the PIB for training purposes, and diver training is expected to occur
every other deployment. Diver training would occur to support a variety of PIB maintenance, repair, and
protective measures including: husbandry, hull inspections, cofferdam placement and removal, plugging
and patching, zinc placement and removal, and hull protection sweeps. Diver activities would last up to
two hours and only while the PIB is stationary. Hull protection sweeps would be conducted only when
the vessel is at a port on high alert. Husbandry, cofferdam placement and removal, and plugging and
patching is expected to occur infrequently. During training, divers would be expected to take pictures of
the propeller gear. Hull inspections would occur once per patrol when the PIB moves out of the ice. A
PIB would have designated space for a dive locker with a portable hyperbaric chamber to execute dive
operations and respond to diving emergencies.

Based on historical and existing locations for diver operations and training, possible locations for diver
operations and training on a PIB include Honolulu, Hawaii; Sydney, Australia; McMurdo Station,
Antarctica; and Seattle, Washington. In the Antarctic proposed action area, while it is possible for
training to occur either in the ice or at the pier in McMurdo Station, almost all diver activities would
occur at the pier. Locations close to shore are preferred for diver training and do not occur without
small boat support. To maintain proficiency, divers would be expected to train at various locations as
the vessel is in transit to the polar region(s): once per month at a warm water location; two times in ice;
and, two times a patrol, as needed, during a science mission. Although specific locations in the Arctic
proposed action area are unknown at this time, zinc placement and removal would only occur in a port
in the Arctic proposed action area and not in the Antarctic proposed action area.

2.1.3.10 Fueling Underway

A PIB would have the capability to refuel alongside another vessel, although rare, typically occurring
once every five years. Fueling would last up to three hours and could occur in the Arctic and Antarctic
proposed action areas. The PIB would receive one or more fuel lines from another vessel (most likely an
oil tanker) that is not underway. The lines would be passed from the supply vessel to the PIB to be
connected. While refueling, crew fasten fuel lines to the vessel’s fuel pipes and closely monitor the
transfer firsthand as fuel passes through a polar icebreaker’s fuel system into the tanks. Crew would
constantly survey the fuel transfer and have preventative as well as reactive safety plans in place should
a fuel spill occur. Spill kits would be on hand in case of an emergency. While the two vessels are
connected, they would both remain stationary. In the Antarctic proposed action area, fuel can be
pumped from the PIB to an established location at Marble Point. In this event, the PIB would also be
stationary and connected to fuel lines at Marble Point.

2.1.3.11 Gunnery Training

Gunnery training would occur at least 12 nm from shore and potentially in an established U.S. Navy
range. The preferred location is in the open ocean, likely in the Pacific Northwest proposed action area.
Gunnery training in the Bering Sea would be considered rare and unlikely to occur due to prevailing
weather conditions. Gunnery training is expected to occur two times per year. During gunnery training,
a PIB would fire inert (i.e., non-explosive) small caliber, 0.50 caliber or MK-38 standard rounds

(25 millimeter [mm]), gun rounds. A PIB is expected to have four gun mounts. Each mount would fire
between 50 and 250 rounds during training exercises. Because gunnery training is expected to occur two
times per year, there would be a maximum of 500 small caliber rounds expended annually as a result of
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this training. Rounds may be fired at a “killer tomato” target, a 10 foot (ft; 3 meter [m]) diameter red
balloon, which would not be retrieved. The entire training would take over an hour, but the actual firing
of gun rounds would take approximately 30 minutes. During training, the PIB would be transiting
between 6 and 10 knots.

A PIB would also carry MK-38 standard system rounds, which are high explosive rounds. MK-38 standard
system rounds are for use only during emergencies and not during training and thus, are not part of the
Proposed Action. Therefore, MK-38 system rounds are not discussed further in this PEIS.

2.1.3.12 Marine Environmental Response Training

Oil spill training field exercises would occur onshore (classroom and practical training) or in the
nearshore area (practical open-ocean training) in the Alaskan port of Barrow/Utgiagvik or near Norton
Sound near Nome, Alaska in the Arctic proposed action area and in the Pacific Northwest proposed
action area, specifically in Puget Sound, Washington. Training would occur two times per year. A PIB
would conduct actual marine environmental response if there were an oil spill in the ocean; however,
the response itself is covered under [the Interagency Memorandum of Agreement Regarding Qil Spill
Planning and Response Activities Under the Federal Water Pollution Control Act’s National Oil and
Hazardous Substances Pollution Contingency Plan and the ESA] and not part of the Proposed Action. The
primary focus of this training exercise is to provide both classroom and practical training consistent with
the State and Federal Unified (Response) Plan Geographic Response Strategies and that includes
onshore and at-sea training. While an actual marine environmental response would only occur in the
event of an emergency, the recovery gear would need to be tested annually. Testing the gear and
training personnel would involve deploying a floating U-shaped boom on the water’s surface. During an
actual emergency, the boom would be attached to a pump and used to corral oil, which would then be
pumped into a tank on a PIB. During the equipment training, the boom would be deployed into the
water and the pump may pump seawater onto the PIB to test the pump’s functionality. In addition,
marine environmental response training would involve the use of a small support boat that is either
stationary or transiting at slow speeds (up to 3 knots), while the PIB would be stationary. This part of the
training would only occur in open water, and would occur over a three- to five-hour timeframe.

2.1.4 Aircraft Operations

A PIB would be a Flight Deck Equipped Cutter with the ability to launch, recover, hangar, and maintain
manned and unmanned aircraft. Helicopters supporting a PIB would either fly from shore to the
icebreaker or from the icebreaker to shore, though some flights would be expected to depart and then
return to a PIB without heading to shore. Typically, aircraft operations would occur closer to shore
because they are departing from an established FOL (Figure 2-2) in the Arctic proposed action area or
from a PIB to shore in the Antarctic proposed action area.

2.1.4.1 Landing Qualifications

Daytime landing qualifications would occur approximately two times per patrol in the Arctic proposed
action area and two times per patrol in the Antarctic proposed action area. Daytime landing
qualifications, would involve approximately 15 helicopter take-offs and landings from a PIB’s flight deck,
and would be conducted every month when the vessel is in transit, as part of the patrols. Qualifications
would occur over a four-hour period. Some qualifications (around 25 percent) would be expected to
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occur at night. Helicopter pilot and crew receive qualification training prior to deployment, but that
training is not covered in this PEIS.

2.1.4.2 Reconnaissance

Helicopters would conduct reconnaissance flights to detect open water leads in the ice and
communicate this information to other assets in the area (e.g., an open water lead is an area where a
PIB can more easily transit). The primary aircraft expected to be used for ice reconnaissance during the
Proposed Action is the MH-60 Jayhawk helicopter; however, the Coast Guard may also use unmanned
aerial vehicles (UAVs) for ice reconnaissance. Flight altitudes could range between 400-1,500 ft (122—-
457 m) and would follow Standard Operating Procedures (SOPs); see Chapter 6) for aircraft altitudes. Ice
reconnaissance would occur over a two-hour timeframe, in the Arctic and Antarctic proposed action
areas. lce reconnaissance would be conducted two times per patrol in both areas.

2.1.4.3 Vertical Replenishments and Mission Support

Vertical replenishments and mission support would occur two times during a patrol in the Arctic
proposed action area and once per patrol in the Antarctic proposed action area. Arctic support activities
would most likely occur out of Barrow/Utgiagvik, Alaska and Antarctic support activities would occur out
of McMurdo Station. During vertical replenishment and mission support, helicopters (generally staged
on land at an established FOL) would deliver supplies to the PIB. This requires 8 hours of flight time as
well as 8 hours on the flight deck of the PIB, for a total of 16 hours per replenishment.

2.1.4.4 Community Outreach and Passenger Transfer

In the Arctic proposed action area, community outreach operations would occur two times per patrol.
During transfers and community outreach from the PIB, helicopters would transport passengers (crew)
and scientists and their gear on and off a PIB. In the Arctic proposed action area, these transfers would
occur two times per patrol. Transfers would occur over a two-hour timeframe. This includes 4 round
trips (30 minutes each) per evolution.

Passenger transfers in the Antarctic proposed action area would occur four times per patrol. The
timeframe of the transfers would be the same in the Antarctic proposed action area as the Arctic
proposed action area (2-hour timeframe which includes 4 round trips [30 minutes each] per evolution).
No community outreach operations would occur in the Antarctic proposed action area.
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Table 2-2. Activity Names, Locations, and Frequency

. . . Frequency per Hours per
Activity* Proposed Action Area(s) quency p u. .p
year activity
Arcti 5 Up to 16
Icebreaking Full Power? r 'C_ pRo
Antarctic 4 Up to 16
Icebreaking Half Power? Arctic 5 Upto 16
Arctic 11 Upto 16
Icebreaki ter P 2
cebreaking Quarter Power Antarctic %) Up to 16
Maneuverability — Propulsion Testing (Sea Trials) Pacific Northwest 1 Up to 23
Maneuverability — Propulsion Testing (Post Delivery Trials) Pacific Northwest 1 Up to 23
- - . . 1ti 10
Maneuverability — Ice Condition testing Arctic 'msez\iry Up to 6°
Maneuverability —(In Ice) Bollard Condition Testing Arctic ltlm;aleivrtzry 10 2
Antarctic 2 4-16
Vessel Escort Arctic 1 24
Antarctic/Arctic 1 48
Vessel Tow Antarctic 1 1-48
Arctic 5 Up to 12
Vessel Operations: Passenger Transfer P
Antarctic 4 Upto 12
Vessel Operations: Law Enforcement Arctic (Bering Sea) 20 Up to 12
SAR Training Arctic ! 412
Antarctic 1 4-12
2ti
AUV Deployments Arctic Imes per Upto 24
patrol
N To maintain
Pacific Northwest proficiency: 1
time/month
Diver Training Antarctic (wa.\rm se:f\son) 2
Inice: 2 times
/deep freeze
Arctic For science: 2
times/patrol
Arcti i
Fueling Underway re |c' 1 time every 5 3
Antarctic years
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. . . Frequency per Hours per
Activity! Proposed Action Area(s) quency p u. .p
year activity
L Pacific Northwest (Open
Gunnery Training Ocean or Navy Range) 2 1
Pacific Northwest
Marine Environmental Response Training L - w 2 3-5
Arctic
Flight operation
. duration: 4
Arct 2
Aircraft Operations: Landing Qualifications* retic hours.
Qualification
Antarctic 2 evolution: 1 day
Arctic 2 2
Aircraft Operations: Ice Reconnaissance®* -
Antarctic 2 2
Aircraft Operations: Vertical Replenishment and Mission Arctic 2 16
Support? Antarctic 1 16
Aircraft Operations: Community Outreach, Passenger Transfer* Arctic 4 24
P ) ¥ ! & Antarctic 4 2-4

1 patrols would encompass all activities listed in table.

2|cebreaking is dependent on ice cover. Days provided in this table are based on averages from past years. Actual icebreaking days may vary from estimates above.
3Maneuverability testing would be 2—6 hours (depending on activity) and may occur on two consecutive days.

“Helicopters would likely be the aircraft supporting these activities.
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2.1.5 Acoustic Sources

The Proposed Action would include the introduction of sound in water and air. In-water sources of
sound include underwater acoustic transmissions, vessel noise (engine and other operational equipment
noises made by the vessel), icebreaking (engine noises made while icebreaking—different than those
made while underway in only water—as well as the sound created by breaking ice), and helicopter noise
(both in-air and the in-air to water surface transfer) from aircraft operations. The Coast Guard proposes
to adopt the U.S. Navy’s “de minimis” definition for those acoustic sources that meet the criteria
discussed below. Sources that either do not meet the de minimis definition or require further analysis
are discussed in detail in Chapter 4.

De minimis

The Coast Guard proposed to adopt the U.S. Navy’s definition of acoustic sources, defined as de minimis
(U.S. Navy 2013) as any in-water active acoustic source with: narrow beam widths; downward directed
transmissions; short pulse lengths; frequencies outside known hearing ranges (e.g., marine mammals);
low source levels; or a combination of any of these factors. A de minimis acoustic source is not expected
to result in take of protected species. These de minimis sources are qualitatively analyzed to determine
the appropriate determinations under NEPA in the appropriate resource impact analyses, as well as
under the MMPA and the ESA, where applicable. When used during routine activities and in a typical
environment, de minimis sources fall into one or more of the following categories:

e Transmit primarily above 200 kilohertz (kHz): Sources above 200 kHz are above the hearing
range of the most sensitive marine mammals and far above the hearing range of any other
animals in the proposed action areas.

e Source levels of 160 decibels referenced at 1 micropascal (dB re 1 uPa) or less: Low-powered
sources with source levels less than 160 dB re 1 puPa are typically hand-held sonars, range
pingers, transponders, and acoustic communication devices. Assuming spherical spreading for a
160 dB re 1 pPa source, the sound will attenuate to less than 140 decibels (dB) within 33 ft
(10 m) and less than 120 dB within 100 m (328 ft) of the source. Ranges would be even shorter
for a source less than 160 dB re 1 puPa source level.

e Sources with operational characteristics (such as short pulse length, narrow beam width,
downward-directed beam, and low energy release, or manner of system operation), which
exclude the possibility of any significant impact to a protected species. Even if there is a
possibility that some species may be exposed to and detect some of these sources, any response
is expected to be short-term and inconsequential.

All Coast Guard vessels, including icebreakers, are equipped with standard navigational technologies,
including fathometers, radar and navigational sonar. The single beam echosounder (fathometer) is part
of the vessel’s navigation system that would be on at all times while a vessel is underway (potentially up
to 24 hours). The fathometer frequencies (Table 2-3) can range from 3.5-1,000 kHz; however, most
navigational systems operate from 50—200 kHz, which is the assumed operating frequency for the
Proposed Action.

Transmitted pulses from the fathometer are of short duration, typically milliseconds, but are operational
for the entire time a vessel is underway. The maximum transmit powers may be as high as 227 decibels
referenced at 1 micropascal at 1 meter (dB re 1 pPa @ 1 m), depending on frequency (the highest levels
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are used in low-frequency deep-water applications), but during the Proposed Action the source level is
not expected to be higher than 205 dB re 1 pPa @ 1 m. The most common geometry is one conical
vertical beam, with sidelobes that may generate unwanted energy outside of the main lobe, but are
typically 20 dB to 30 dB below the main lobe’s level. The pulse durations are normally about 0.1 percent
to 1 percent of the echo reception delay, hence typically between 0.1 and 10 milliseconds, with longer
pulses corresponding to lower frequencies and deep waters. Based on the short pulse length, narrow
beam width, downward-directed beam, and manner of system operation, and the de minimis criteria,
the navigational system (i.e. fathometer/single beam echosounder) could be considered de minimis.
Underwater acoustic sources associated with sea operations and training, specific to vessel type are
listed in (Table 2-3). However, for some biological resources, the frequency range (50-200 kHz) does
overlap with the hearing range of certain species, and the potential impact of that overlap with hearing
is discussed in greater detail in Section 4.1.1.

The Acoustic Doppler Current Profiler (ADCP) is an instrument used by researchers to measure how fast
water is moving across an entire water column. The ADCP would be either hull-mounted, towed near
the surface, or attached to a mooring that also has passive scientific sensors. The ADCP measures water
currents with sound, using the Doppler Effect. A new PIB would be modulated for an ADCP, but may not
necessarily have one onboard. An ADCP’s primary use is for research purposes only and not for Coast
Guard operations. Therefore, the ADCP is not analyzed further in this PEIS.

Table 2-3. Underwater Acoustic Sources Associated with Sea Operations and Training

Source level

(dBre 1puPa @ 1 m) Associated Action

Source type Frequency range [kHz]

Small boat training,
routine patrols
All sea operations and

Small vessel 1-7 175

Large vessel 0.02-0.30 190 .

training
Icebreaking” 0.01-0.1 205 Icebreaking activities
Single-beam echosounder 3.5-1,000 205b f;l;i;eii OF;ZZZE(::: :::
(Fishfinder, Depth Sounder) (24-200)? &

development

re 1 uPa @ 1 m: referenced to 1 microPascal @ 1 meter for underwater sound
*Section 4.1.4 and Appendix B describe how icebreaking noise was modeled for the purposes of the analysis in this PEIS.
2 Typical frequency range for most devices that are commercially available
b Maximum source level is 227 decibels root mean square @ 1 meter, but the maximum source level is not expected during

operations

References: (NMFS 2012a; Richardson et al. 1995; U.S. Coast Guard 2013a)

2.2  ALTERNATIVES

As required by NEPA, the Coast Guard evaluated alternatives to the PIB project to determine whether an
alternative would be environmentally preferable and/or technically and economically feasible to the
Proposed Action while still meeting the project objectives. The Coast Guard evaluated the no-action
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alternative and a leasing alternative. These alternatives were evaluated using a specific set of criteria.
The evaluation criteria applied to each alternative include a determination whether the alternative:

e meets the objectives of the Proposed Action
e s technically and economically feasible and practical
e offers a significant environmental advantage over the Proposed Action

2.2.1 Alternative 1: Preferred Alternative

Based on all the alternatives analyzed, new construction is the preferred alternative. Under Alternative
1, the Coast Guard would design and build up to six PIBs to fulfill mission requirements in the Arctic and
Antarctic. The first of the newly constructed PIBs would be a heavy icebreaker to be commissioned as
soon as 2023, the same year CGC POLAR STAR is scheduled for decommissioning. After the first PIB is
constructed and commissioned into the Coast Guard fleet, up to five additional PIBs could be
constructed and commissioned. It would take approximately 12—18 months to commission each
subsequent PIB into the Coast Guard’s PIB fleet. This schedule would allow for CGC POLAR STAR and
CGC HEALY to be decommissioned at the end of each of their designed service lives, and the Coast
Guard to remain present with no delay in service in the Arctic and Antarctic to complete the Coast
Guard’s missions.

2.2.2 Alternative 2: Leasing

Under the Leasing Alternative, the Coast Guard would explore various forms of icebreaker leasing, such
as those leases used by the U.S. Navy, the National Science Foundation (NSF), other federal agencies,
and the domestic maritime industry, to close the Coast Guard icebreaking capability gap. The leasing
alternative was analyzed in detail through previous studies, first in the early 1980s and again in 2011
(Schnappinger and ABS Consulting 2011). This analysis re-visited the leasing option to investigate
whether any of the underlying conditions had changed. The analysis included consideration of pre-
determined, fixed-price, long-term leasing arrangements, demise charters, and contractor-owned,
contractor-operated charters.

An analysis of this alternative, conducted during the Polar Platform Business Case Analysis (USCG
Research and Development Center 2010), noted that both the Department of Defense and other Federal
organizations have used leases and charters to fill capability gaps and that these options were often
deployed when procurement funding levels were insufficient to address mission requirements and
allowed the lessee to avoid large, up-front obligations of procurement funds. Several drawbacks to the
leasing alternative are noted in the Polar Platform Business Case Analysis, including the lack of an
existing domestic commercial vessel capable of meeting available options to Purchase and Build-to-
Lease. The investigation revealed that the previous conditions that were analyzed had not changed, for
the same principal reasons listed below:

e There are no existing vessels available for lease that substantially meet the Operational
Requirements Document.

e Office of Management and Budget guidance (A-11, A-94) mandates that a Capital Lease would
be required for a purpose such as this alternative. As a Capital Lease, both Office of
Management and Budget guidance and U.S. Code would require that the lease be a demise (i.e.,
bareboat) charter due to the missions the Coast Guard must execute with the vessel, including
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planned operations in support of defense readiness and mission tasks involving law
enforcement and port, waterways, and coastal security.

e In addition, under international law and U.S. Code, the vessel would need to be on a demise
charter to the Coast Guard in order for a leased vessel to be authorized to conduct National
Defense and Freedom of Navigation operations, which require the vessel to be internationally
recognized as a warship.

2.2.3 Alternative 3: No Action Alternative

The evaluation of a No Action Alternative is required by the regulations implementing NEPA (40 CFR
1502.14(d)). Under the No Action Alternative, the Coast Guard would fulfill its missions in the Arctic and
Antarctic using existing assets, which are reaching the end of their service lives. The existing assets
would continue to age, causing a decrease in efficiency of machinery as well as an increased risk of
equipment failure or damage, and would not be considered reliable for immediate emergency response.
In addition, it may become more difficult for an ageing fleet to remain in compliance with environmental
laws and regulations and standards for safe operation. A major overhaul or reconstruction of the two
Coast Guard Polar Class icebreakers was analyzed in depth in a 2010 congressionally mandated
independent study, the Coast Guard Polar Platform Business Case Analysis. That study concluded major
overhaul of the two existing polar icebreakers would not permit the polar icebreakers to meet all of the
Operational Requirements Document threshold requirements nor new environmental regulations (USCG
Research and Development Center 2010). Specifically, the double hull requirements to comply with
current regulations cannot be achieved by overhaul. In addition, further Service Life Extensions become
more challenging as significant systems and parts are no longer available, which requires contracting for
systems or parts to be made specifically for the vessel. The high strength steel used for the hull required
specialty welding skills and is no longer used in the ship construction industry. Trying to match that steel
for re-construction would be extremely difficult; adjoining with dis-similar steel can compound stress
concentrations at the interfaces. The Coast Guard has recognized a future capability gap in its
icebreaking mission. This future capability gap is forming while assets that perform the icebreaking
function are nearing the end of their effective or extended service lives. If current trends continue, the
Coast Guard may lose all heavy icebreaking capability by 2023 and medium icebreaking capability by
2030. Without the construction and deployment of new PIBs, the Coast Guard would not be able to
maintain a presence in the Arctic and Antarctic Regions once the current fleet is decommissioned.

The No Action Alternative would also not meet the Coast Guard's statutory mission requirements in the
Arctic or Antarctic by providing air, surface, and shoreside presence in the polar regions. The Coast
Guard also enforces the MMPA and ESA, and without reliable Coast Guard presence, enforcement of
these laws would be significantly reduced. As such, the No Action Alternative does not meet the purpose
and need, but is included here for comparison of environmental effects with the Preferred Alternative.

2.2.4 Alternatives Considered Then Eliminated from Analysis

In the High Latitude Mission Analysis report, the Coast Guard analyzed their ability to complete their
missions in polar regions using their current available assets. Analysis of the Arctic mission focused on
meeting the most basic Coast Guard roles — protecting the environment and supporting missions, and
contingency response in and around Alaska. Based on projected Arctic trends, analysis shows the
current Coast Guard deployment posture is not capable of effective response in northern Alaska and
that response may be improved through a mix of deployed cutters, aircraft, and supporting
infrastructure including FOLs and communications/navigation systems. Analysis of the Antarctic mission
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capabilities concluded that deficiencies are most pronounced in the Defense Readiness and Ice
Operations missions. The High Latitude Mission Analysis report concluded that a mix of FOLs, aircraft,
communications infrastructure, and ice capable ships (including some classified as icebreakers) would be
required, depending on the level of mission demand and performance desired. Thus, in order to
complete high latitude mission requirements, the Coast Guard would need ice capable vessels in their
fleet.

Other action alternatives considered but not carried forward for detailed analysis include geographic,
seasonal, and operational variations. Polar icebreakers cannot be stationed in different locations
because they need to be near ports that can dock a large vessel and to perform icebreaking activities in
proximity to ice-covered seas. Alternative locations would not meet the purpose and need of the Coast
Guard’s missions. The requirement for the Coast Guard to be present in the Arctic is necessary in the
Bering, Chukchi, and Beaufort Seas to be able to react quickly to matters requiring Coast Guard
response, such as safety of life at sea, law enforcement, and marine collisions. The Coast Guard
presence in the Antarctic is necessary to support McMurdo Station Antarctic logistics, which allows
other vessels to access the pier. The Pacific Northwest proposed action area may be changed, but a
feasibility study has not yet been conducted and this is one of the few locations with the capacity to dry-
dock a large vessel, such as a PIB. Seasonal alternatives are likewise not feasible because, in order to
provide essential services to vessels in need, polar icebreakers may need to be in the Arctic year-round.
A polar icebreaker needs to be in the Antarctic in the austral summer to support McMurdo Station
Antarctic logistics.

Finally, altering how a polar icebreaker conducts operations and training is not feasible because the
operational and training plans are designed to specifically meet or test certain objectives. Conducting
operations and training differently would not meet the purpose and need of these requirements.
Therefore, the proposed action areas identified in Figure 2-1, Figure 2-3, and Figure 2-4 are the only
suitable locations. Year-round and austral summer operations and testing in the Arctic and Antarctic,
respectively, are the only suitable timeframes. Additionally, the Proposed Action must be conducted as
proposed to meet Coast Guard operational and training requirements.

2.3 RESOURCE ANALYSIS

As part of the process to determine the potential impacts from the Proposed Action, the Coast Guard
identified potential resources and issues to analyze (Table 2-4). Specific resources eliminated from
further consideration are listed in Table 2-5, which includes the reasoning for their removal from further
analysis. For example, wild and scenic rivers were eliminated because the Proposed Action does not
overlap with these resources. Others, such as air and water quality and environmental justice, were
eliminated from further consideration because the Coast Guard intends to follow all laws and
regulations, resulting in no impacts to these resources.
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Table 2-4. Relevant Resources and Potential Effects from the Proposed Action

Resource | Potential Impacts
Physical Environment
Bottom Habitat and Sediment MEM has the potential to impact or harm bottom habitats or sediment in the Pacific Northwest and Arctic proposed
action area. Gunnery training (e.g., MEM) would not occur in the Antarctic proposed action area, therefore, potential
impacts from MEM were not analyzed in the Antarctic proposed action area.

Sea Ice Only icebreaking has the potential to impact or harm sea ice in the Arctic and Antarctic proposed action areas.
However, impacts to sea ice were not analyzed in the Pacific Northwest proposed action area because it does not exist
there.

Biological Environment

Marine Vegetation Only MEM has the potential to impact or harm marine vegetation in the Arctic and Pacific Northwest proposed action
areas.

Invertebrates Vessel noise, icebreaking noise, vessel movement, AUV movement, and icebreaking have the potential to impact or

harm invertebrates in the proposed action areas. Effects from aircraft would not impact invertebrates because there is
no overlap. Effects from underwater acoustic transmissions would not impact invertebrates because the sound would
attenuate before reaching areas where invertebrates may be distributed in the proposed action areas. Therefore,
impacts to invertebrates from aircraft movement, aircraft noise, and underwater acoustic transmissions were not

analyzed.

Fish Underwater acoustic transmissions, vessel noise, icebreaking noise, vessel movement, AUV movement, icebreaking,
and MEM have the potential to impact or harm fish in the proposed action areas.

EFH Underwater acoustic transmissions, icebreaking, and MEM have the potential to impact or harm EFH in the Arctic and

Pacific Northwest proposed action areas. EFH has not been designated in the Antarctic proposed action area and
therefore, impacts to EFH were not analyzed.

Seabirds Vessel noise, icebreaking noise, aircraft noise, gunnery noise, vessel movement, aircraft movement, AUV movement,
and icebreaking, have the potential to impact or harm seabirds in the proposed action areas. MEM has the potential to
impact or harm sea turtles in the Arctic and Pacific Northwest proposed action areas.

Sea Turtles Underwater acoustic transmissions, vessel noise and vessel movement have the potential to impact or harm sea turtles
in the Arctic and Pacific Northwest proposed action areas. Sea turtles are not found in the Antarctic proposed action
area. Icebreaking, AUV movement, and aircraft activities would not overlap with sea turtle distribution, therefore
impacts to sea turtles from icebreaking, icebreaking noise, AUV movement, aircraft movement, and aircraft noise were
not analyzed.

Marine Mammals Underwater acoustic transmissions, vessel noise, icebreaking noise, aircraft noise, vessel movement, AUV movement,
and icebreaking have the potential to impact or harm marine mammals within the proposed action areas. MEM has
MEM has the potential to impact or harm marine mammals in the Arctic and Pacific Northwest proposed action areas.
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Resource Potential Impacts
Socioeconomic Environment
Commercial and Recreational The Proposed Action has the potential to impact commercial and recreational fishing in the proposed action areas.
Fishing
Research, Transportation, The Proposed Action has the potential to impact research, transportation, shipping, and tourism in the proposed action
Shipping, and Tourism areas.
Subsistence Hunting The Proposed Action has the potential to impact subsistence hunting in the Arctic and Pacific Northwest action areas.
No subsistence hunting occurs in the Antarctic proposed action area and therefore, impacts to subsistence hunting
were not analyzed.

EFH: Essential Fish Habitat; MEM: Military Expended Materials
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Table 2-5. Resources Eliminated from Analysis

Resource

Potential Impacts

Physical Environment

Air Quality

The Proposed Action would generate air emissions from aircraft and vessels, but the action is not subject to the General
Conformity Rule because the coastal regions of Alaska and Washington are in attainment of the National Ambient Air
Quality Standards for criteria pollutants. Air emissions would be minimal and of short-duration, and they would be
generated at sea, away from the general public. Therefore, the Proposed Action would not impact or harm air quality.

Airspace

The majority of aircraft use associated with the Proposed Action would occur over the water or at existing airstrips. Low
flying aircraft may be used for a portion of the training and testing but would not interfere with regular public airspace
usage given that the offshore locations are within an infrequently used flight corridor. Therefore, the Proposed Action
would not impact or harm use of airspace.

Floodplains and Wetlands

The Proposed Action would occur in open water and would not impact the physical attributes of floodplains or wetlands.
Therefore, the Proposed Action would not impact or harm floodplains or wetlands.

Geology No construction or dredging is planned as part of the Proposed Action. Therefore, the Proposed Action would not impact
or harm geological resources.
Land Use The Proposed Action would occur offshore of Alaska, Washington, and Antarctica on water and at existing airstrips.

Therefore, the Proposed Action would not impact or harm land use.

Terrestrial Environment

The Proposed Action would primarily occur offshore. Onshore portions of the Proposed Action include outreach and
education, and classroom/practical training. Therefore, the Proposed Action would not impact or harm the terrestrial
environment including parks, forests, and prime and unique farmland.

Water Quality

Coast Guard vessels are mandated to comply with the Clean Water Act. Any discharges from vessels are conducted
pursuant to the Clean Water Act as well as the Ocean Dumping Act. Therefore, the Proposed Action would not impact or
harm water quality.

Wild and Scenic Rivers

The Proposed Action would occur on or in ocean waters. Therefore, the Proposed Action would not impact or harm wild
and scenic rivers.

Biological Environment

Deep Sea Corals and Coral
Reefs

The Coast Guard would not cause bottom disturbance in areas that contain deep sea corals and coral reefs. Therefore,
the Proposed Action would not impact or harm deep sea corals or coral reefs.

Terrestrial Wildlife

No impact to terrestrial habitat is expected as a result of the Proposed Action. Ambient noise levels are not expected to
increase at existing airstrips as a result of the Proposed Action. The majority of flights would occur between existing
airstrips and the open ocean. Therefore, no impact or harm to terrestrial wildlife is anticipated.

Socioeconomic Environment

Aesthetics

Aircraft would arrive and depart from existing airports and airstrips and would be consistent with the typical flights
coming in and out of these areas. Vessel movements would be off shore and would be consistent with other vessels
operating within the proposed action areas. Therefore, the Proposed Action would not impact or harm aesthetics.
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Resource

Potential Impacts

Archaeological/Historical
Resources

No archaeological or historical resources are located within the proposed action areas. Therefore, the Proposed Action
would not impact archaeological and historical resources.

Cultural Resources

Coast Guard would avoid cultural resources in the proposed action areas. Therefore, the Proposed Action, would not
impact cultural resources.

Environmental Justice

Federally recognized tribes in the Arctic and Antarctic proposed action areas would be invited to consult on the Proposed
Action for those activities that may concern Indian Tribal self-government, trust resources, and Indian Tribal treaty and
other rights. The Proposed Action would occur on the water and there would be no disproportionately high or adverse
human health or environmental impacts on minority or low-income populations. Therefore, the Proposed Action would
not impact or harm environmental justice.

Infrastructure No modification of infrastructure would occur as a result of the Proposed Action. Therefore, the Proposed Action would
not impact or harm infrastructure.
Utilities The Proposed Action would not occur near any utilities. Therefore, the Proposed Action would not impact or harm

utilities.
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CHAPTER 3 EXISTING ENVIRONMENT

This chapter describes the existing environmental setting and establishes baseline conditions for the
resources that have the potential to be directly or indirectly affected by the Proposed Action. This
chapter is organized by resource topic, specifically defined for each proposed action area, with a
detailed description of individual resources, in the applicable proposed action area. The discussion also
includes an overview of related existing environmental conditions.

In accordance with CEQ guidance 40 CFR 1501.7(3), only resources that have the potential to be affected
are discussed in this PEIS. Table 2-5 lists the resources that will not be evaluated. Although, the Coast
Guard will work toward environmental compliance prior to the design and build of the icebreaking
vessel, the a PIB is not expected to potentially impact the environment or biological resources until it is
built, deployed and operational. The first new PIB may be operational as soon as 2023, as such, the
Coast Guard acknowledges that new information about the existing environment may become available
before 2023, but after the publication of this PEIS. Therefore, the Coast Guard presents the best
available information on the existing environment in this PEIS, but anticipates that there may be
supplemental environmental assessments prepared in support of individual proposed actions as new
information is provided and tiered to this PEIS. In addition, significant impact or harm from vessel
homeporting, maintenance, and decommissioning would be analyzed in a supplemental document once
more information about these plans becomes known.

3.1 PHyYsICAL ENVIRONMENT

The Proposed Action would occur on the surface of the water, underwater (e.g., diver training), and in
the airspace above the proposed action areas. Protocols and equipment incidental to the normal
operation of a Coast Guard vessel would follow all regulations in order to comply with state and federal
laws regarding pollution of air and water. With the exception of inert bullets used as part of gunnery
training (see Section 4.2.5), no foreign substances or materials would be released into the air or water as
part of the Proposed Action, nor would physical habitats be damaged or permanently altered by noise or
vessel and aircraft movement within the proposed action area. Therefore, no significant impact or harm
is anticipated to the physical environment as a result of the Proposed Action.

While the Proposed Action would generate air emissions from both aircraft and vessels, these are few in
number, and widespread within the proposed action areas. Air emissions would be minimal, of short-
duration, and generated at sea, away from the public. Because the current air quality in the proposed
action areas is not poor, emissions from the aircraft and vessels associated with the Proposed Action
would not constitute a significant impact to the air quality in these proposed action areas. At the
proposed level of intensity, emissions from these assets would not result in significant impacts. In
addition, the Proposed Action is not subject to the General Conformity Rule because the coastal regions
of Alaska and Washington, where aircraft and vessels are operating, are in attainment of the National
Ambient Air Quality Standards for criteria pollutants. Therefore, air quality is not evaluated further in
this document.

The Coast Guard would follow all existing rules and regulations protecting water quality and the safe
handling of any products of the normal operations of the icebreaking vessel including but not limited to
bilge water, ballast water, and wastewater. As part of the Proposed Action, no additional discharge or
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substances would enter the water column that is not already accounted for as those that are incidental
to the normal operation of a vessel. Therefore, water quality is not further evaluated in this document.

3.1.1 Bottom Habitat and Sediments

Section 3.1.1.1 and Section 3.1.1.2 describe the Arctic and the Pacific Northwest proposed action areas
in further detail, respectively. Below is a description of bottom habitat and sediments relative to the
Arctic and Pacific Northwest proposed action areas. The Proposed Action is not expected to significantly
impact or harm bottom habitat and sediment in the Arctic or Pacific Northwest proposed action areas.
No proposed activities associated with the Proposed Action are expected in the Antarctic proposed
action area and is therefore not evaluated further.

3.1.1.1 Arctic Proposed Action Area

The continental shelf within the Arctic proposed action area is extremely wide and nearly horizontal.
This is in stark contrast to the neighboring deep-sea basin. The Bering Sea’s main features are the
Aleutian Basin, several seamounts and islands, Bower’s Ridge and Basin, and the bordering Aleutian
Islands (Figure 3-1). The basins within the Bering Sea average a maximum depth of 13,123 ft (4,000 m)
(National Oceanic and Atmospheric Administration (NOAA) 2004). The Bering Sea is a moderately high
productivity ecosystem currently undergoing a climate driven change in species dominance and
abundance (Protection of the Arctic Marine Environment (PAME) 2013). The only gateway between the
Pacific and the Arctic is the Bering Strait, a narrow, shallow passageway 46 nm wide and 164 ft (50 m)
deep (Woodgate 2013). Due to the width of this passage, it is only an inflow point. Cold, less saline
water (averaging about 32.5 practical salinity units) enters the Bering Strait from the Pacific Ocean and
flows to the Arctic (Woodgate et al. 2005).

The dominant bathymetric features of the Chukchi Sea are the relatively shallow depths of Hanna
(average depth 148ft) and Herald Shoals (average depth 23 ft)(National Oceanic and Atmospheric
Administration 2008). During the winter, winds from interior Alaska blow over the shallow Chukchi Sea,
freezing the water into ice and moving the ice away from land. This process is constantly creating and
moving ice as well as leaving behind salt, causing the dense, cold water to sink into the western Arctic.
The cold, salty water from the Pacific shelf, lying atop the warmer, saltier water (about 35 practical
salinity units) from the Atlantic Ocean creates the Arctic halocline. This halocline prevents the warm,
dense bottom water from melting the polar ice from below (Woods Hole Oceanographic Institution
2006). Throughout the Arctic, a cold halocline layer is important in providing a density barrier trapping
heat at depth from the Atlantic and away from the ice.

The Beaufort Sea, east of Barrow/Utgiagvik, contains many coastal shoals and islands (National Oceanic
and Atmospheric Administration 2006). The primary bathymetric feature is the Canada Basin, which
averages a depth of 12,500 ft (3,810 m) (Ostenso 2014). The high Arctic waters (a term used to describe
barren polar areas) have water of relatively low nutrient loads. Nutrient concentrations undergo
seasonal depletion in surface waters due to photosynthesis during spring/summer and renewal during
winter when photosynthesis stops (Vancoppenolle et al. 2013).

The central regions of the northern Bering Sea are characterized by fine and very fine sand, with coarser
grained sand, gravel, and cobbles near the outer boundaries of the northern Bering Sea and Bering Strait
(Grebmeier et al. 1989; Logerwell et al. 2015). Sediments in the Chukchi Sea are characterized by more
heterogeneous fine sand/silt and clay. The Alaskan Beaufort Sea shelf is narrower than the Chukchi Sea
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shelf and relatively flat. Bottom depths increase gradually from the coast to the 262.5 ft (80 m) isobath,
then drop off rapidly along the shelf break and slope. Soft corals and sponges dominate the bottom of
the Bering Sea.

3.1.1.2 Pacific Northwest Proposed Action Area

The continental shelf off Washington extends seaward of the shoals and inlet channels, and includes an
abundance of coarse-grained, soft bottom habitats. Finer-grained sediments collect off the shelf break,

continental slope, and abyssal plain. These areas are inhabited by soft-sediment communities of mobile
invertebrates fueled by benthic algae production, chemosynthetic microorganisms, and detritus drifting
through the water column.

The Pacific Northwest Proposed Action Area is located on the eastern edge of the Cascadia Basin (Figure
2-4). This abyssal plain is a nearly flat area that begins approximately 375 nm off the West Coast of
Washington and northern Oregon that extends to the Juan de Fuca Ridge. The eastern edge of the basin
is a subduction front between the North America and the Juan de Fuca plates. Abyssal plains can be
described as large and relatively flat regions covered in a thick layer of fine silty sediments with the
topography interrupted by occasional mounds and seamounts (Kennett 1982; Thurman and Burton
1997). The basin slopes to the south and reaches a maximum depth of 2,930 m (9,613 ft) (Underwood et
al. 2005). The active subduction zone and submarine canyons extend from the continental shelf,
creating thick fans of sediment in the basin, and the northern edge of the Nitinat Fan lies within the
proposed action area. The abyssal plain and similar deep water areas were originally thought to be
devoid of life; however, recent research has shown that these areas are host to thousands of species of
invertebrates and fish (Beaulieu 2001; O'Dor 2003).



2

Polar Icebreaker Draft Programmatic EIS USCG
August 2018 Page 3-4

z
=1
=
3
g
2
3
180°0°0" 150°00W
Color Shaded-relief Visualization of SR D
Topography and Bathymetry Nautical Miles
[ | Arctic Proposed Action Area ¢ R el R "
== ——
0 200 400 600 800 =
Date: 6 July 2018 Coordinate System: WGS 1984 North Pole LAEA Alaska NAVSEA
Data Sources: ARMAP ETOPO1 Color Shaded Relief, Arctic ERMA, ESRI —

Figure 3-1. Visualization of the Bathymetric and Topographic Features of the Arctic Proposed
Action Area
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3.1.2 Sealce

Section 3.1.2.1 and Section 3.1.2.2 describe the Arctic and Antarctic proposed action areas in more
detail. Below is a description of sea ice relative to the Arctic and Antarctic proposed action areas,
respectively. There is no sea ice in the Pacific Northwest proposed action area and therefore, that area is
omitted from this section.

3.1.2.1 Arctic Proposed Action Area

Sea ice forms and melts with polar seasons, and affects both human activity and biological habitat
(Richter-Menge and Overland 2010). Sea ice directly impacts coastal areas and broadly affects surface
reflectivity, ocean currents, water clarity, humidity, and the exchange of heat and moisture at the
ocean’s surface. Since sea ice reflects the sun’s heat, when ice retreat is greater and there is more open
ocean, more of the sun’s heat is absorbed, increasing the warming of the water (Karl et al. 2007). Arctic
sea ice, the frozen seawater that floats on the surface of the ocean and covers millions of square
kilometers, plays a crucial role in Northern Hemisphere climate and ocean circulation (NSIDC 2007,
Serreze et al. 2003). Sea ice extent fluctuates annually and is influenced by natural variations in
atmospheric pressure and wind patterns. However, clear linkages have also been made to decreased
Arctic sea ice extent and rising greenhouse gas concentrations dating back to the early 1990s (Karl et al.
2007).

The marine, terrestrial, and freshwater ecosystems of the Arctic, in particular in the Bering-Chukchi-
Beaufort Region, are in transitional states in large part driven by warming temperatures. Arctic
temperatures are rising faster than the global average. The Earth’s climate has warmed approximately
1.1 degrees Fahrenheit (°F; 0.6 degrees Celsius [°C]) over the past 100 years with 2 main periods of
warming occurring between 1910 and 1945 and from 1976 to present day (Walther et al. 2002).
Temperature trends in the Arctic exhibit regional and annual variability (Maxwell 1997; Symon et al.
2005); however, a general warming trend has been observed since the late 1970s. The Arctic was
warmer from 2011 to 2015 than any time since instrumental records began in 1900, and has been
warming more than twice as rapidly as the rest of the world as a whole for the past 50 years (AMAP
2017).

Warming air temperatures have played a major role in the observed increase in permafrost
temperatures around the Arctic rim, earlier spring snowmelt, reduced sea ice, widespread glacial
retreat, increases in river discharge into the Arctic Ocean, and an increase in greenness of Arctic
vegetation (Richter-Menge and Overland 2010). The heating effect from greenhouse gases is considered
the probable cause of the global warming observed over the last 50 years. The potential impact or harm
of greenhouse gas emissions are by nature global, and may result in cumulative impacts because
individual sources of greenhouse gas emissions are not large enough to have any noticeable effect on
climate change.

The primary terrestrial environment of the Bering-Chukchi-Beaufort Region is one of permafrost and
tundra, with low-lying coasts that are vulnerable to erosion and storm surge inundation. The tundra
ecosystems have evolved in response to low temperatures, little precipitation, nutrient limitations, short
growing and reproductive seasons, and widespread permafrost. The rapid loss of sea ice causes large
temperature changes inland, which can in turn trigger permafrost degradation or subject permafrost to
rapid decomposition in the future. Reduced sea ice also increases coastal erosion and flooding
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associated with coastal storms. Runoff and storms may alter the timing and location of plankton blooms,
which can lead certain marine species, such as fish, to experience biological shifts (Karl et al. 2007).

Sea ice reduction may also provide opportunities for increased shipping and transportation as well as
increased resource extraction, including an occurrence of these activities where there has not previously
been access (Karl et al. 2007). In September of 2007, the sea ice recession was so vast that the
Northwest Passage completely opened up for the first time in human memory (NSIDC 2007) and the
Arctic Ocean could be largely free of sea ice as early as summer of 2030 (AMAP 2017).

A general downward trend in Arctic sea ice has occurred during the last few decades (Serreze et al.
2003). The ice is declining faster than computer models had projected, and this downward trend is
predicted to continue (Karl et al. 2007; NSIDC 2007; Timmermans et al. 2014). The decrease in sea ice
extent during the month of January from 1979 to 2017 is estimated at approximately a 3.2 percent
decrease in sea ice per decade (National Snow and Ice Data Center 2017b). Sea ice thickness in the
central Arctic Ocean declined by 65 percent over the period from 1975-2012 (AMAP 2017). Annually,
sea ice extent is at its maximum in March, representing the end of winter, and is at its minimum in
September (Richter-Menge and Overland 2010). Data from 2016 reveal a September minimum extent of
1.60 million mi? (4.14 million km?). September 2012 remains the record low minimum ice extent of 1.32
million mi? (3.41 million km?) (National Snow and Ice Data Center 2017b). All of the ten lowest
minimums have occurred in the last decade (National Snow and Ice Data Center 2017b). The maximum
ice extent from March 2017 continued its third straight year as the new lowest maximum ice extent in
the 37-year satellite record. The March 2017 maximum extent (Figure 3-2) measured 5.57 million mi?
(14.42 million km?) (National Snow and Ice Data Center 2017b).

The age of the sea ice is another key descriptor of the state of the sea ice cover. Older ice (4 years or
older) that has survived multiple summers is rapidly disappearing; beginning in March 2014, most sea
ice in the Arctic was “first year” ice. First year ice grows in the autumn and winter but melts during the
spring and summer and is also the thinnest type of ice. In 2014, first-year ice comprised 69 percent of
the ice extent. In 1988, 26 percent of ice cover was the oldest ice. In 2016, the oldest ice only
constituted 1.2 percent of the pack (Perovich et al. 2016). Sea ice has also been freezing later and
melting earlier than usual over the past few years, leading to a decline in multi-year ice (Overland and
Wang 2013; Overland et al. 2010).
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Figure 3-2. The Maximum Sea Ice Extent Reached in March 2018 as Compared to the Ice
Extent from September 2017
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3.1.2.2 Antarctic Proposed Action Area

Sea ice extent, the distance between the coast and the edge of the ice pack, fluctuates annually and is
influenced by air and water temperature changes, wind patterns, and climate (Ainley et al. 2010b). Data
taken continuously since 1978 reveal that Antarctic sea ice extent ranges from an average minimum
extent of 1.2 million mi? (3.1 million km?) in February to an average maximum of 7.1 million mi? (18.5
million km?) in September. Despite the significant sea ice loss in the Arctic and negative global trend in
sea ice, the net Antarctic sea ice growth has been almost zero, but increasing (Parkinson 2014).
However, these sea ice changes are highly localized between regions. For instance, the Western
Antarctic Peninsula sea ice extent has decreased by 40 percent over a 30-year period, largely due to
warmer air temperatures having risen above freezing for the majority of the year (Antarctic and
Southern Ocean Commission (ASOC) 2008). The Ross Sea has contributed the most to Antarctica’s
positive trend, with the ice increasing 5,290 mi? (13,700 + 1,500 km?) per year (Parkinson and Cavalieri
2012). (Ainley et al. 2010b) suggest that stronger winds over the Amundsen Sea have strengthened the
Ross Sea’s sources of cold, high-salinity shelf water thus increasing circulation and ice production. In
2017, the Antarctic wintertime sea ice extent reached a record low, and it is unknown whether it was a
result of usual year-to-year variability, or if it has marked a downward shift in the trend of Antarctic ice
increase (Vinas 2017).

3.1.3 Sound

Each of the proposed action areas includes different combinations of mediums through which sound
interacts: sound in air, in water, and under ice. Biological and manmade (anthropogenic) sounds make
up the existing soundscape environments. In-air noise decreases with distance, with a decrease in sound
level from any single noise source following the “inverse-square law.” Therefore, aircraft sound levels
actually at the air-water interface (i.e., sea surface) is a function of how high above the surface the
aircraft is flying or hovering. The higher the aircraft, the less sound reaches the sea surface (Eller and
Cavanagh 2000; Richardson et al. 1995). Sound is transmitted from an airborne source to a receptor
underwater, such as a marine mammal by: (1) direct path, refracted upon passing through the air-water
interface; and, (2) direct-refracted paths reflected from the bottom in shallow water.

The in-water soundscape is made up of both anthropogenic and biological sounds. Anthropogenic
sources of sound in the proposed action areas includes smaller vessels such as skiffs, larger vessels for
pulling barges to deliver supplies to communities or industry work sites, icebreakers, and vessels for
tourism and scientific research which all produce varying noise levels and frequency ranges. In the open
ocean, ambient noise levels are between about 60 and 80 dB re 1 uPa, especially at lower frequencies
(below 100 hertz [Hz]) (NRC 2003). Anthropogenic sources also include sources such as sonar and
seismic surveying. In-water sound production modes used by marine mammals includes whistling,
echolocation click production, calling, and singing. For instance, mysticetes typically emit signals with
fundamental frequencies well below 1,000 Hz (Au et al. 2006; Cerchio et al. 2001; Munger et al. 2008);
although, non-song humpback signals have peak power near 800 and 1,700 Hz (Stimpert 2010), and
humpback song harmonics extend up to 24,000 Hz (Au et al. 2006).

Sound also travels under ice; ambient sound levels (of natural ice sounds) can vary greatly from season
to season in a particular location due to environmental conditions (such as sea ice, temperature, wind,
and snow) and the presence of marine life and anthropological sound. As observed by Ozanich et al.
(2017), the median noise levels in the Eastern Arctic near the North Pole varied according to the
dominant sources, including noise generated from ice, bowhead whale calls as far north as 86°24’ N,
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seismic surveys farther southward, and earthquakes in the Arctic Basin. Dziak et al. (2015) recorded tens
of “icequakes” per day in Antarctica with underwater sound levels ranging between 190-247 dBgums re 1

MPa @ 1 m.

3.2 BIOLOGICAL ENVIRONMENT

3.2.1 Marine Vegetation

The following provides an overview of the predominant benthic marine vegetation species and habitat
types known to occur in the proposed action areas. Eight vegetation types are described: dinoflagellates,
diatoms, blue-green algae, green algae, brown algae, red algae, haptophytes, and grasses. Major
taxonomic groups potentially located within the proposed action areas are described in Table 3-1. No
ESA-listed marine vegetation species are known to occur within any of the proposed action areas.

Table 3-1. Major Groups of Marine Vegetation Present in the Proposed Action Area

Taxonomic Group

Description

Vertical Distribution
Within the Proposed
Action Areas

Blue-green algae
(Phylum Cyanobacteria)

Bacteria that are usually unicellular, but may
appear in colonial arrangements; many form
mats that attach to substrate and rocks. Some
members of this group can produce nutrients for
other marine species through nitrogen fixation.

Pelagic or benthic within
the photic zone

Green algae
(Phylum Chlorophyta)

Marine species can occur as unicellular algae,
filaments, or large anchored or pelagic seaweeds.

Pelagic or benthic within
the photic zone

Brown algae
(Phylum Heterokontophyta)

Predominantly large multicellular seaweeds
including kelp and rockweeds that often grow on
the surface of rocks but are also epiphytic,
endophytic, or pelagic.

Generally benthic
occasionally pelagic within
the photic zone

Diatoms
(Phylum Heterokontophyta)

Solitary or chain forming single-celled
phytoplankton group known for silica-based cell
walls. Can form prolific ice or ice edge associated
blooms.

Pelagic or benthic within
the photic zone.
Occasionally sympagic

Dinoflagellates
(Phylum Dinoflagellata)

Group of semi-motile marine protists, many of
which are both autotrophic and heterotrophic.
Mostly free swimming but occasionally benthic or
symbiotic with coral species. Some species can
cause harmful algal blooms.

Mostly pelagic, occasionally
benthic

Red algae
(Phylum Rhodophyta)

Includes both single-celled algae and multi-celled
large seaweeds; some species form calcareous
deposits.

Pelagic or benthic within
the photic zone

Haptophytes
(Phylum Haptophyta)

Includes solitary and colonial marine
phytoplankton, such as coccolithophores, and
some flagellates that can cause harmful algal
blooms (e.g., Prymnesiophytes)

Pelagic within the photic
zone

Seagrass and cordgrass
(Phylum Spermatophyta)

Flowering plants, which are adapted to salty
marine environments in mudflats, marshes,
intertidal and subtidal coastal waters, providing
habitat and food for many marine species.

Seafloor
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Factors that influence the distribution and abundance of marine vegetation include the availability of
light and nutrients, water quality, water clarity, salinity level, seafloor type (important for rooted or
attached vegetation), currents, tidal schedule, and temperature (Green and Short 2003). Marine
ecosystems depend almost entirely on the energy produced by photosynthesis of marine plants and
algae, which serve as the base of the food web (Castro and Huber 2000; Horner and Schrader 1982). In
both surface waters and the photic zone (the portion of the water column illuminated by sunlight),
marine algae and flowering plants provide oxygen, food, and in some cases, habitat for many organisms
(Dawes 1998). In contrast to deep waters that are dominated by plankton, intertidal and shallow
subtidal waters often have large populations of anchored or rooted vegetation such as rockweeds, kelp,
or seagrass, which provide both habitat and food for many marine species.

3.2.1.1 Arctic Proposed Action Area Overview

Virtually all marine vegetation in the open ocean portions of the Arctic are phytoplankton,
predominantly pelagic dinoflagellates and diatoms. Phytoplankton flourish in, under, and adjacent to
thick layers of ice. They are about four times higher in abundance under the ice than in the open water,
with ice algal production accounting for 3 to 25 percent of total system primary productivity, including
more than half of primary productivity occurring in the high Arctic (Horner and Schrader 1982; Kohlbach
et al. 2016). Dunton et al. (2005) collected chlorophyll-a concentrations during the ice-free period from
late May to September between 1974 and 1995, noting levels between 10 and 15 milligrams per cubic
meter (mg/m?3) within the Arctic proposed action area, which is high for this region. The Bering Sea is
also critically dependent on the timing and magnitude of phytoplankton blooms, but generally
experiences a spring and fall bloom cycle, as opposed to a single summer bloom. During the blooms,
chlorophyll-a concentration can average 15-25 mg/m?3, with instantaneous concentrations as high as
60 mg/m3. These blooms are typically comprised primarily of diatoms, but dinoflagellate blooms can
also occur (Mordy et al. 2017; Sigler et al. 2014).

Dinoflagellates are eukaryotic, single-celled, and predominantly marine plankton (Bisby et al. 2010).
They occur throughout the proposed action area, and over 70 species have been identified in Arctic sea
ice (Bluhm and Gradinger 2008). Organisms such as zooplankton feed on dinoflagellates. Dinoflagellates
are responsible for some types of harmful algal blooms caused by sudden increases of nutrients (e.g.,
fertilizers) from land into the ocean or changes in temperature and sunlight (Levinton 2009). Common
genera of dinoflagellates that occur in the proposed action area are Ceratium and Noctiluca (Marret and
Zonneveld 2003). Most dinoflagellates are photosynthetic; however, many can ingest small food
particles.

Diatoms are planktonic, single-celled organisms with cell walls made of silica (Castro and Huber 2000).
Most species are found in the photic zone, the upper 656 ft (200 m) of the water column, and under ice
in the open ocean areas of the proposed action area. Large diatom blooms within the proposed action
area are critical for Arctic food webs, as they support subsequent zooplankton blooms, as well as
exporting organic material to the benthos (Sigler et al. 2014). Arctic diatom blooms are typically
dominated by species in the genera Chaetoceros, Thalassiosira, and Fragilariopsis (Arrigo et al. 2012;
Kohlbach et al. 2016; Lovejoy et al. 2006).

Seagrasses are also an important contributor in the shallow coastal regions of the proposed action area.
Eelgrass (Zostra marina) is found as far north as the Chukchi Sea, and is abundant in many coastal
portions of the Bering Sea, particularly in Bristol Bay and the coastal portions of the Togiak Wildlife
Refuge (Winfree 2005). Although the contribution of eelgrass to overall system productivity is low,
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predominantly because it is found only in shallow (<30 ft [10 m]) subtidal habitats, seagrasses provide
critical nearshore nursery habitat for many species of fish and invertebrates, including herring, which is a
major regional fishery. Consequently, this habitat also provides important feeding grounds and
migratory stopover habitat for many coastal and migratory bird species, including the black brandt
(Branta bernicula nigricans) and the ESA-listed Steller’s eider (Polysticta stelleri) (Winfree 2005).

3.2.1.2 Antarctic Proposed Action Area Overview

Virtually all of the marine vegetation in the Antarctic proposed action area is phytoplankton. The Ross
Sea is one of the most prolific Antarctic marine habitats with respect to phytoplankton productivity.
Chlorophyll concentrations frequently exceed 15 mg/m? during blooms. Annual net primary productivity
in the Ross Sea is highly variable from year to year, but is on the order of 100-300 grams of carbon per
square meter per year (gC/m?/y), though daily productivity may be as high as 2—3 grams of carbon per
square meter per day (gC/m?/day) during blooms (Schine et al. 2016; Smith et al. 2014). Factors
influencing inter-annual variability in plankton abundance include the El Nifio Southern Oscillation and
the Southern Annular Mode (Schine et al. 2016).

Blooms are highly seasonal, dominated by the haptophyte Phaeocystis antarctica in spring and by a
diverse assemblage of diatoms throughout the austral summer (Rozema et al. 2017). The dominance of
P. antarctica in this system can be explained by its ability to outcompete larger diatoms for the limited
amount of solar radiation available in the photic zone during the austral springtime. During this time,
mixed layer depths can be as deep as 164 ft (50 m). In contrast, during the austral summer, when
irradiance is higher, the mixed layer can be as shallow as 33 ft (10 m), which means much more light is
available and diatoms flourish. The limiting input becomes iron rather than nitrate or sunlight (Smith et
al. 2014).

3.2.1.3 Pacific Northwest Proposed Action Area Overview

Marine vegetation along the West Coast of the United States is represented by more than 700 varieties
of seaweeds, seagrasses (Leet et al. 2001; Wyllie-Echeverria and Ackerman 2003), and canopy-forming
kelp species (Wilson 2014). Extensive mats of red algae provide habitat in areas of exposed sediment
along the coast (Adams et al. 2004). Areas within the influence of the California Current are considered
moderately productive with a primary productivity range of 150—300 gC/m?/y (Hogan 2011). The
phytoplankton community is seasonally and annually variable, dominated by chain forming diatoms such
as Skeletonema, Thalassiosira, and Chaetocerous, with occasionally large blooms of centric diatoms
(e.g., Coscinodiscus) and dinoflagellates (Hannach and Swanson 2017). Primary productivity in inshore
communities is driven by a typical fall and winter/spring bloom frequency, while from March to July,
upwelling along the coast increases primary productivity. Fluctuations in the year-to-year productivity of
the ecosystem can be substantial, and are the result of the El Niflo Southern Oscillation, Pacific Decadal
Oscillation, and other changes in the rates of coastal upwelling.

Many listed species and species of concern in the nearby Puget Sound/Salish Sea ecosystem are critically
dependent on seagrass and macroalgae communities at various life stages. These ecosystems are facing
high levels of anthropogenic threats; however, seagrasses and rooted macrophytes (kelp) have more
limited coastal and shallow water distributions that are somewhat removed from the proposed action
area (Zier and Gaydos 2016). The relative distribution of seagrass is influenced by the availability of
suitable substrate in low to moderate wave-energy areas at depths that allow sufficient light exposure.
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3.2.2 Invertebrates

Marine invertebrates are a large, diverse group containing tens of thousands of species distributed
ubiquitously throughout the global marine environment (Brusca and Brusca 2003). Within the proposed
action areas, marine invertebrates inhabit both coastal and offshore waters and occupy pelagic,
demersal, epibenthic, and benthic habitats, though the greatest densities of marine invertebrates are
typically found in and on the seafloor (Sanders 1968). Sea ice provides a habitat for algae and a nursery
ground for invertebrates during times when the water column does not support phytoplankton growth
(Michel et al. 2002). Referred to as the sympagic zone, invertebrates live within the pores and brine
channels of the ice (small spaces within the sea ice which are filled with a salty solution, called brine) or
at the ice-water interface. Biodiversity of species is low within the sympagic zone due to the extreme
conditions (Nuttall 2005). Pelagic habitats include coastal, open ocean, and frontal zones, as well as
upwelling and downwelling areas. Within the pelagic zone, plankton are highly stratified by depth, with
most of the biomass in the upper portions of the water column. The benthic zone is the most diverse
and species-rich habitat, where the majority of the species within the ocean can be found. In polar
environments, many sympagic species also exist in and along the edges of ice coverage, feeding on
blooms of phytoplankton and other algae which grow in, on, or adjacent to the ice (Kohlbach et al.
2016).

Major taxonomic groups potentially located within the proposed action areas and the distinct water
body zones (benthic, pelagic, or sympagic zone) they inhabit are described in Table 3-2. The following
discussion provides an overview of the predominant marine invertebrate species known to occur in the
proposed action areas and general information on invertebrate hearing (see Section 3.2.2.4).



Polar Icebreaker Draft Programmatic EIS USCG
August 2018 Page 3-13

Table 3-2. Major Invertebrate Groups Found and the Expected Zones Inhabited within the Proposed Action Areas

Major Invertebrate Groups Proposed Action Area
Common Name (Phylum) Description Antarctic Arctic Pacific Northwest
Foraminifera, radiolarians, Benthic and pelagic single-celled organisms that can be . . .
. ) . L . Pelagic Pelagic Pelagic
ciliates planktonic or benthic infaunal (live in the sediment). Shells . . .
- . . . Benthic Benthic Benthic
(Phylum Foraminifera) are typically made of calcium carbonate or silica.
Sponges Sessile epibenthic filter feeders; large species have calcium
pong . carbonate or silica structures embedded in cells to provide Benthic Benthic Benthic
(Phylum Porifera)
structural support.
Motile and sessile benthic and pelagic animals with stinging . .
S ) . . . Pelagic Pelagic .
Corals, hydroids, jellyfish cells that can be solitary or colonial. Some form hard calcium . . Pelagic
S . . Benthic Benthic .
(Phylum Cnidaria) carbonate exoskeletons. May form feeding aggregations . . Benthic
. Sympagic Sympagic
along or under ice.
Flatworms Mostly benthic infaunal species; simplest form of marine Pelagic Pelagic Pelagic
(Phylum Platyhelminthes) worm with a flattened body. Benthic Benthic Benthic
Ribbon worms Mostly benthic infaunal marine worms with a long extension Benthic Benthic Benthic
(Phylum Nemertea) from the mouth (proboscis) that helps capture food.
Round worms Small marine worms; many live in close association with Pelagic Pelagic Pelagic
(Phylum Nematoda) other animals (typically as parasites). Benthic Benthic Benthic
Segmented wqrms Mostl'y |nfaun.a|, highly mobile marine worms; many tube- Benthic Benthic Benthic
(Phylum Annelida) dwelling species.
B Lace-like animals that exist as filter feeding coloni h
ryozoans ace-like animals that exist as filter feeding colonies attached Benthic Benthic Benthic
(Phylum Bryozoa) to the seafloor and other substrates.
A diverse group of soft-bodied invertebrates with a
Cephalopods, bivalves, sea snails, | specialized layer of tissue called a mantle. Mollusks such as . . .
. . . . . Pelagic Pelagic Pelagic
chitons squid are active swimmers and predators, while others, such . . .
. . o Benthic Benthic Benthic
(Phylum Molluska) as sea snails, are mobile predators or grazers, or sessile filter
feeders (e.g., bivalves).
Common Name (Phylum) Description Antarctic Arctic Pacific Northwest
Adi fi tebrates distinguished by a jointed
Shrimp, crab, lobster, barnacles, Verse group of inverte ra es cistinguishe Yajom € Pelagic Pelagic .
exoskeleton. Some are sessile, but most are motile; all . . Pelagic
copepods . . Benthic Benthic .
(Phylum Arthropoda —Crustacea) feeding modes from predator to filter feeder. Many copepods Sympagic Svmpagic Benthic
¥ P can form dense aggregations on, in, and adjacent to sea ice. ympag ympag
Sea stars, sea urchins, sea
cucumbers Epibenthic predators and filter feeders with tube feet. Benthic Benthic Benthic
(Phylum Echinodermata)




13

14
15
16
17
18
19

20
21
22
23
24
25
26
27
28
29
30

31
32
33
34
35
36
37
38
39
40

Polar Icebreaker Draft Programmatic EIS USCG
August 2018 Page 3-14

3.2.2.1 Arctic Proposed Action Area Overview

Marine invertebrates occur in all waters of the Arctic proposed action area, and are the dominant
animals in all habitats of the proposed action area. Excluding microbes, approximately 5,000 known
marine invertebrates have been documented in the Arctic; the number of species is likely higher,
though, since this area is not well sampled (Josefson et al. 2013). The cold water of the Arctic generally
results in slow growth and high longevity among invertebrates and food sources, which are only
seasonally abundant. Major taxonomic groups found within the Arctic proposed action area are listed
and described in Table 3-2. No endangered, threatened, candidate, or proposed species for listing under
the ESA exists within the Arctic proposed action area. Essential Fish Habitat (EFH) has been designated
for eight federally managed invertebrate species within the Arctic proposed action area (see Section
3.2.4.1). Because of the large number of species, a general discussion of each ecological zone (sympagic,
pelagic, and benthic) is provided below.

3.2.2.1.a Benthic

The benthic zone is the most diverse and species-rich habitat, where the majority of the species within
the Arctic proposed action area can be found. One study of Alaskan benthic community zonation in the
coastal zone identified 339 invertebrates, including mollusks, polychaetes, and echinoderms, as well as
less numerous crustaceans, worms, sponges, bryozoans, ascidians, and unidentified invertebrates
(Konar et al. 2009). Benthic marine invertebrates play an important role in the food web as scavengers,
recyclers of nutrients, habitat-forming organisms, or as prey to fish and whales.

Within the Arctic region, major species groups within the benthic zone that have the highest diversity
and abundance are Arthropoda (e.g., crabs and barnacles), Bryozoa (moss animals), Mollusca (e.g., snails
and clams), and Nematoda (Josefson et al. 2013). In a Beaufort Sea bottom trawl, the invertebrates with
the highest densities in descending order of abundance were the notched brittle star (Ophiura sarsi),
snow crab (Chionoecetes opilio), mussel (Musculus spp.), and the mud star (Ctenodiscus crispatus).
Within the sediment, roundworms are one of the most widespread marine invertebrates with
population densities of one million organisms per 11 square feet (ft; 1 square meter [m?]) of mud
(Levinton 2009). The principal habitat-forming invertebrates of the benthos are Porifera (e.g., sponges),
Annelida (e.g., tubeworms), and Mollusca (e.g., oysters). On the inshore shelf of the Eastern Bering Sea,
the sea star Asterias amurensis dominates, while offshore areas of the Bering Sea are most populated
with Gastropods, Pagurid hermit crabs, and snow crab (Yeung and McConnaughey 2006).

Although there are over 100 documented coral species in the waters of Alaska, less than two dozen have
been documented in the proposed action area. Within the proposed action area, the Bering Sea has the
highest diversity, including soft corals, gorgonians, stylasterids and one species each of stony, black, and
bamboo corals. In the Bering Sea, corals have predominantly been documented along the broad shallow
continental shelf. Eunepthea sp. is the only species that has been reported north of the Bering Sea
(Stone and Shotwell 2007). The vast majority of corals found in Alaska, and particularly within the
proposed action area, are soft coral species. Soft corals are flexible, have calcareous particles in their
body walls for structural support, can be found in both tropical and cold ocean waters, and do not grow
in colonies or build reefs, although they can grow quite large and provide substantial structure and
habitat (Stone and Shotwell 2007).
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3.2.2.1.b Pelagic

In a zooplankton survey from the Arctic Canadian Basin within the pelagic zone, 50 percent of the
biomass was concentrated in the upper layer from the surface to 328 ft (100 m) in depth (Hopcroft et al.
2008; Kosobokova and Hopcroft 2010; MacDonald et al. 2010). Specifically, zooplankton abundance and
biomass decreased below 164 ft (50 m), followed by a slight increase from 656 to 984 ft (200 to 300 m),
and a slow decrease below 984 ft (300 m). The increase at 656 ft (200 m) is thought to be attributed to
the transition between the Pacific halocline and Atlantic waters (Kosobokova and Hopcroft 2010). In
contrast, zooplankton biodiversity increases with increasing depth (MacDonald et al. 2010). However,
the vast majority of the Bering sea region is shallow (<590 ft [180m]) and relatively well mixed, and the
zooplankton composition is driven more by upwelling dynamics across the shelf break—a zone of rapid
depth transition often referred to as the “green belt” due to the high productivity (Eisner et al. 2014;
Guy et al. 2014).

Taxonomic groups observed in the proposed action area have been listed in Table 3-2 (Eisner et al. 2014;
Kosobokova and Hopcroft 2010). The 111 species identified by Kosobokova and Hopcroft (2010)
included 74 crustaceans (copepods, euphausiids, amphipods, decapods, and ostracods), 17 cnidarians
(hydromedusae, scyphomedusae, siphonophora), one foraminiferan, four ctenophores, two pteropods,
four larvaceans, four chaetognaths, and five polychaetes (Kosobokova and Hopcroft 2010). However,
the pelagic zone invertebrate fauna is numerically dominated by large copepods such as Calanus
glacialis and C. hyperboreus, which constitute as much as 91 percent of the observed abundance in the
Beaufort Sea (MacDonald et al. 2010), and are among the dominant species in the Bering Sea (Eisner et
al. 2014; Guy et al. 2014). Copepods in the Arctic have longer life cycles (two to four years) and are
larger than copepod species living in warmer water (Hopcroft et al. 2008). Sirenko (2001) and Sirenko et
al. (2010) found that cnidarians are second to copepods in diversity and numbers. Gelatinous
zooplankton (e.g. ctenophores, jellyfish and salps) are important invertebrate predators throughout the
proposed action area (Guy et al. 2014; Josefson et al. 2013). Based on previous studies (e.g. Harding
1966; Virketis 1957), the overall species assemblages in this region have not changed significantly in the
past 50 to 60 years (Kosobokova and Hopcroft 2010).

The continental shelf of the northern Bering Sea and southern Chukchi Sea is highly productive, from
primary producers to sea birds and marine mammals. Waters in this region are shallow but receive an
advection of oceanic water from the Bering Sea basin to the southwest. The large copepods, Neocalanus
cristatus and N. plumchrus, as well as Thysanoessa spp. euphausiids, dominate this Bering Strait region
(Bedard 1969; Springer and Roseneau 1985). In the southeastern Bering Sea, these species are joined by
Eucalanus bungii and Metridia pacifica in controlling the spring diatom bloom (Cooney 1981; Smith et al.
1986). In Bering Shelf Water and coastal Alaskan water, Calanus marshallae dominate.

3.2.2.1.c Sympagic

Species abundance within the ice is highly variable with most species occurring within the 4 inches (in;
10 centimeters [cm]) of ice closest to the ice/water interface. In the Arctic, the most dominant sympagic
species are nematodes, harpacticoid copepods, and rotifers (Josefson et al. 2013). At the ice-water
interface, Apherusa glacialis, Onisimus glacialis, O. nanseni, and Gammarus wilkitzkii are common
amphipods (Gradinger et al. 2010). Although the sympagic environment is spatially limited, recent
research indicates that large pelagic copepod species such as Calanus glacialis and C. hyperboreus,
which are a primary food source for higher trophic levels, are substantially dependent on sea ice
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synthesized carbon, illustrating the importance of this unique environment to the broader Arctic food
web (Kohlbach et al. 2016).

3.2.2.2 Antarctic Proposed Action Area Overview

Marine invertebrates occur in all waters of the proposed action area and are a critical link in the food
web, which supports large populations of penguins, pinnipeds, and cetaceans. The cold water of the
Antarctic generally results in slow growth and high longevity among invertebrates and food sources that
follow a strong seasonal cycle driven by ice cover and iron availability supporting phytoplankton growth
(Rozema et al. 2017; Schine et al. 2016). Similar to the Arctic, the benthos is host to the highest
abundance and diversity of marine invertebrate organisms, with over 4,100 benthic species
documented; the most abundant species are polychaetes, gastropods, and amphipods (Clarke and
Johnston 2003). Major taxonomic groups found within the Antarctic proposed action area are listed and
described in Table 3-2.

No endangered, threatened, candidate, or proposed species for listing under the ESA exist within the
Antarctic proposed action area. Additionally, EFH has not been designated for any federally managed
invertebrate species within the Antarctic proposed action area. Because of the large number of species,
a general discussion of each ecologic zone (sympagic, pelagic, and benthic) is provided below.

3.2.2.2.a Benthic

The benthic environment of the Antarctic proposed action area is home to the largest abundance and
diversity of marine invertebrates, with over 4,100 documented species (Clarke and Johnston 2003)
despite relatively poor sampling coverage. Some estimates place the total number of likely species as
high as 17,000 (Clarke 2008). This diversity is due in large part to the varied habitats determined by
depth, food supply, and current regime (Smith et al. 2014). Organisms living in the benthic Antarctic
environment are not without a unique set of challenges. The continental shelves of the Southern Ocean
are much deeper than those of other landmasses, extending down to approximately the 3,281 ft

(1,000 m) isobath, and many areas are covered with seasonal or permanent ice, further reducing
available light at depth. While ice edge areas and regions under thinner ice may bloom with
phytoplankton, there is little or no surface phytoplankton production under thick permanent ice. Since
detrital food sources, like those resulting from phytoplankton blooms, are critically important in typical
benthic food webs, areas under thick, permanent ice are generally thought to be marine deserts (Clarke
and Johnston 2003). Similar to Arctic communities, the benthic community of the Antarctic is typified by
slow growing, long-lived organisms with a very high number of species unique to that region (Smith et
al. 2014). The most commonly observed taxa are polychaetes, gastropods, and amphipods, though
pycnogonids and echinoderms are also abundant (Clarke 2008). One striking absence from the benthic
community are the decapods, with only a dozen or so observed species. Brachyuran crabs and lobsters
are now completely absent from the Southern Ocean, though there is evidence in the fossil record of
their previous presence (Clarke and Johnston 2003).

3.2.2.2.b Pelagic

The zooplankton of the Antarctic proposed action area support one of the most abundant and diverse
arrays of pelagic predators, including squid and fish, but also large populations of penguins and whales
(Schine et al. 2016; Smith et al. 2014). Calanoides acutus, Metridia gerlachei, and Euchaeta antarctica
are the dominant observed copepod species. Antarctic krill (Euphausia superba) are abundant along the
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shelf break, while crystal krill (Euphausia crystallorophias) dominate the inner shelf region of the Ross
Sea (Sala et al. 2002). Although the regional primary productivity rates are high, the overall zooplankton
biomass in the Ross Sea is only about 15 percent of that observed in comparable Arctic ecosystems.
From this comparison, it is thought that top down control by apex predators (e.g., penguins and whales)
plays an important role in driving zooplankton biomass in the Antarctic (Smith et al. 2014).

3.2.2.2.c Sympagic

In general, the Antarctic sympagic community is composed of algae growing in and on the ice, as well as
a range of autotrophic and heterotrophic bacteria, and larger heterotrophic animals which graze on the
aforementioned primary producers (Pinkerton et al. 2010). Antarctic sympagic invertebrates are patchy,
but can be very abundant. Densities can be as high as 90 milligrams per square meter (mg/m?), with
higher abundance and diversity in regions with perennial ice cover than in areas with only seasonal
cover (Kramer et al. 2011). In general, sea ice appears to have a strong relationship with overall
chlorophyll levels. In summers following winters of low sea ice cover, there is generally decreased
stratification and lower chlorophyll levels. While the general trend of sea ice coverage in Antarctica is
decreasing, the Ross Sea ice shelf has been increasing in size (Stammerjohn et al. 2008). Although sea ice
dynamics play a critical role in the ecology of the Ross Sea, sea ice productivity accounts for only a small
fraction of the overall system production, an estimated 3.5 percent (Pinkerton et al. 2010). This is in
contrast to the larger role which sea ice productivity plays in the Arctic food web (Kohlbach et al. 2016).

3.2.2.3 Pacific Northwest Proposed Action Area Overview

The Pacific Northwest proposed action area lies at the intersection of the California Current and Gulf of
Alaska Large Marine Ecosystem units. The deeper waters of the proposed action area are somewhat
removed from the nearby coastal regions of Puget Sound and the Juan de Fuca submarine canyon
system. However, the proposed action area is still within the continental slope region and abuts the
Olympic Coast National Marine Sanctuary. High productivity from coastal sources, upwelling, and
chemosynthetic vent communities (e.g. Van Ark et al. 2007) contributes to abundant and diverse
planktonic and benthic communities in the proposed action area. Major taxonomic groups found within
the Pacific Northwest proposed action area are listed and described in Table 3-2. No endangered,
threatened, candidate, or proposed species for listing under the ESA, exists within the Pacific Northwest
proposed action area. The proposed action area is within the geographic range of the pinto abalone
(Haliotis kamtschatkana), which is a federally listed species of concern; however, the maximum depth
for the pinto abalone is considered to be approximately 328 ft (100 m) (National Marine Fisheries
Service 2017e), which is substantially shallower than the waters of the Pacific Northwest proposed
action area. Therefore, it is not expected that this species would be encountered during the Proposed
Action. Additionally, EFH has not been designated for any federally managed invertebrate species within
the proposed action area. Due to the large number of species, a general discussion of each ecologic zone
(sympagic, pelagic, and benthic) is provided below.

3.2.2.3.a Benthic

Marine benthic invertebrates are abundant across the varied bottom habitats of the Pacific Northwest
proposed action area, which is predominantly abyssal plain but also includes areas of continental slope
and submarine canyon environment. The biological diversity of these communities is high and includes
sponges, polychaetes, crustaceans, mollusks, echinoderms, and bryozoans (Freiwald et al. 2004; Roberts
and Hirshfield 2003). Similar to the cold water species encountered in the Arctic and Antarctic proposed
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action areas, deep benthic animals grow more slowly, live longer, and have smaller broods than animals
living in shallow waters (Airame et al. 2003). In many areas of the abyssal plain, brittle stars are so
abundant that their feeding behavior and high activity levels alter the ecology of benthic, soft bottom
communities (Airame et al. 2003).

Deep-sea coral communities are found along the entire continental slope of the proposed action area.
Black corals are the most common on the continental slope, while the rare Lophelia sp. is found off the
Washington coast. Recent studies indicated that deep corals are widespread on seamounts and
continental shelves throughout the Northeast Pacific, occurring down to a depth of 15,500 ft (4,700 m)
(Etnoyer and Morgan 2005; Morgan et al. 2005).

In most marine ecosystems, the primary producers at the base of the food chain include phytoplankton,
macroalgae, and seagrasses that produce energy through photosynthesis. However, in environments on
the ocean floor rich in methane and sulfides, such as the Juan de Fuca Ridge within the northwest corner
of the Pacific Northwest proposed action area, chemosynthetic bacteria use sulfur-oxidizing, methane-
oxidizing, and sulfide-reducing processes to create energy and organic matter that can be used by other
organisms in the environment. Common animals in these types of ecosystems include tubeworms, giant
white clams, mussels, gastropods, and sponges (Kojima 2002). Chemosynthetic communities are a
significant source of biological productivity on the deep-sea floor, and some such communities occur in
association with fields of hydrothermal vents. These can occur in the tectonically active portions of the
proposed action area, or near whale falls or gas hydrates in the sediments often found on continental
slopes (Lumsden et al. 2007; Smith et al. 2003).

3.2.2.3.b Pelagic

The zooplankton community in the Pacific Northwest proposed action area is highly diverse, ranging in
size from jellyfish-like Pelagia spp., which can exceed 6 ft (1.8 m) in length, to microscopic rotifers and
heterotrophic protozoans (Perry 2003). Many members of this community, such as copepods,
euphausiids, and cladocerans, are holoplanktonic, meaning they spend their entire lives as members of
the planktonic community. Holoplankton serve as an important linkage between phytoplankton primary
producers and the rest of the food web, both by serving as a major prey item for fish and whales and by
recycling and exporting organic matter to the benthos through excretion and mortality. Zooplankton
inhabits all depths and often undertakes daily vertical migrations of up to several hundred feet in
distance travelled. Dominant euphausiid species, which are key prey species for whales, include multiple
genus of krill—predominantly Thysanoessa spp. and North Pacific krill (Euphausia pacifica) (Gomez-
Gutiérrez et al. 2005; Linacre 2004). However, much of the zooplankton biomass is made up of
meroplanktonic organisms, which are dependent on planktonic larval stages for dispersal and growth,
but eventually become either benthic or free swimming pelagic organisms. Most fish and many
demersal invertebrates such as crabs, bivalves, and polychaetes are meroplanktonic. In addition to
serving as an important food source during their larval stages, the survival rates through these early
planktonic stages are a key indicator of recruitment success for many of these species (Perry 2003). In
general, copepods are the dominant group of zooplankton in terms of biomass in the proposed action
area (Landry and Lorenzen 1989). The copepod community varies seasonally and is dominated by boreal
species such as Pseudocalanus minimus, Calanus marshallae and Acartia longiremis in the summer. In
the winter, a more diverse group of temperate calanoid copepods, including Paracalanus parvus,
Cetoncalanus vanus, Calanus pacificus, and Mesocalanus tenuicornis, makes up the majority of the
biomass (Peterson and Keister 2003). Salps are more abundant in phytoplankton-rich surface waters but
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have been found at depths down to 3,300 ft (1,000 m) (Hubbard Jr and Pearcy 1971). Many of these
soft-bodied invertebrates are important sources of food for sea turtles.

3.2.2.4 Invertebrate Hearing

Hearing capabilities of invertebrates are poorly understood (Lovell et al. 2005; Popper and Schilt 2008).
While data are limited, research suggests that some of the major decapods and cephalopods may have
limited hearing capabilities (Edmonds et al. 2016; Hanlon 1987; Offutt 1970), particularly of low
frequency sound. In a review of crustacean sensitivity of high amplitude underwater noise by Edmonds
et al. (2016), it was found that crustaceans may be able to hear the frequencies at which they produce
sound, but it remains unclear which noises are incidentally produced and if there are any negative
effects from masking them. Acoustic signals produced by crustaceans range from low frequency rumbles
(20—60 Hz) to high frequency signals (20-55 kHz) (Henninger and Watson 2005; Patek and Caldwell
2006; Staaterman 2016). Decapod crustaceans respond primarily to sounds well below 1 kHz (Celi et al.
2014; Edmonds et al. 2016). Both behavioral and auditory brainstem response studies suggest that
crustaceans may sense frequencies up to 3 kHz, but best sensitivity is likely below 200 Hz (Goodall et al.
1990; Lovell et al. 2005; Lovell et al. 2006). Most cephalopods likely sense low-frequency sound below
1,000 Hz, with best sensitivities at lower frequencies (Budelmann 2010; Mooney et al. 2010; Offutt
1970). A few cephalopods may sense frequencies up to 1,500 Hz (Hu et al. 2009).

Aguatic invertebrates that can sense local water movements with ciliated cells include cnidarians,
flatworms, segmented worms, urochordates (tunicates), mollusks, and arthropods (Budelmann 19923,
1992b; Popper et al. 2001). Some aquatic invertebrates have specialized organs called statocysts for
determination of equilibrium and, in some cases, linear or angular acceleration. Statocysts allow an
animal to sense movement and may enable some species, such as cephalopods and crustaceans, to be
sensitive to water particle movements associated with sound (Hu et al. 2009; Kaifu et al. 2008;
Montgomery et al. 2006; Popper et al. 2001). Because the sensory capabilities associated with statocysts
are limited to detecting water motion, and water particle motion near a sound source falls off rapidly
with distance, aquatic invertebrates are most likely limited to detecting nearby sound sources rather
than sound caused by pressure waves from distant sources.

Studies of sound energy effects on invertebrates are few and identify only behavioral responses and
some sub-lethal non-auditory responses (Celi et al. 2014; Edmonds et al. 2016; Roberts and Breithaupt
2016). Permanent threshold shift (PTS), temporary threshold shift (TTS), and masking studies have not
been conducted for invertebrates.

3.2.3 Fish

Marine fish can be broadly categorized by their horizontal and vertical distributions in the water column
and habitat associations. The proposed action areas include a variety of marine habitats, including
shallow coastal, deep-sea benthic and near-shore and open-ocean pelagic environments. As reviewed by
Bluhm et al. (2011), habitat preference in bottom-oriented fishes is primarily driven by sediment type,
bottom salinity, and bottom temperature, while water column temperature and salinity characterize
ichthyoplankton and fish distribution patterns in shallower waters. Many temperate fishes are intolerant
to the low temperatures of bottom waters in ice-covered regions. Therefore, sea ice extent, with its
inter-annual and decadal scale variability, reasonably corresponds in spatial extent to the boundary
between polar and subpolar demersal and benthic fish communities (Mecklenburg et al. 2011; Wyllie-
Echeverria and Wooster 1998). In the Arctic, higher trophic level predators, such as ringed seals (Phoca
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hispida), prey on fish species that are closely associated with sea ice, such as Arctic cod (Boreogadus
saida) and polar cod (Arctogadus glacialis) (Lanne and Gabrielsen 1992). In the Antarctic, top predators
include elephant and leopard seals (Mirounga leonine and Hydrurga leptonyx, respectively), penguins,
and several whale species (Pinkerton et al. 2010).

The following discussion includes major fish groups inhabiting the proposed action areas, listed below in
Table 3-3. The species that are federally managed under the Magnuson-Stevens Fishery Conservation
and Management Act (Magnuson-Stevens Act) are listed in Table 3-5 and discussed in Section 3.2.4. The
ESA-listed species within the proposed action areas are listed in Table 3-4. Of the major fish groups
found in the proposed action areas, Arctic cod is the only species that has EFH (and is therefore a
federally managed) associated with ice floes. Therefore, their role in the arctic sympagic habitat is
discussed in more detail in Section 3.2.3.1.a. General information on fish hearing sensitivity is discussed
in Section 3.2.3.5.
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Table 3-3. Major Fish Groups Present in the Proposed Action Areas and Distribution within the Water Column

Proposed Action Area

Distribution in the Water Column

Order Representative Species Arctic Antarctic Pacific Northwest
Acipenseriformes Sturgeon, paddlefish X demersal
Anguilliformes True eels, morays X X X demersal/bathydemersal
Atheriniformes Silversides X neritic-pelagic/reef associated
Aulopiformes \I;?anrii;‘;;:sdaggertooths, X X bathypelagic/oceanic-pelagic
Batrachoidiformes Toadfish demersal
Beloniformes Flying oceanic-pelagic
Beryciformes ?:':g';gi:h’ common X X bathypelagic
Carcharhiniformes!? scalloped hammerhead X benthopelagic/oceanic-pelagic
Chimaeriformes? Chimaeras, rat fish, ghost X demersal/bathydemersal
sharks
. Pacfic herring, American . .
Clupeiformes X X neritic-pelagic
shad
Gadiformes Arctic cod, polar cod X X X demersal/benthopelagic
Gasterosteiformes Stickleback, pipefish X X benthopelagic
Hexanchiformes? Cow sharks X X bathydemersal
Lamniformes? mackeral sharks X X oceanic-pelagic
Lampriformes King-of-herring, opah X X X oceanic-pelagic/bathypelagic
Lophiiformes S:;is;mh' frogfish, X X X bathypelagic
Mugiliformes Mullets X benthopelagic
Myctophiformes Glacier laternfish X X X bathypelagic/oceanic-pelagic
Myliobatiformes? Stingrays X demersal/pelagic-oceanic
Myxiniformes Hagfish X X X demersal/bathydemersal
Notacanthiformes Halosaurs, deep spiny eel X X X bathypelagic/benthopelagic/bathyd
emersal
Ophidiiformes Cusk eels X X demersaI/bathydemersaI/benthopel
agic
Osmeriformes Capelin, eulachon, pond X X X all portions of water column
smelt
Perciformes Cod icefish X X X all portions of water column
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X . Proposed Action Area Distribution in the Water Column
Order Representative Species . - —
Arctic Antarctic Pacific Northwest
. Pacfic lamrey, Arctic

Petromyzontiformes X X X demersal

lamprey
Pleuronectiformes fgi;;:f::;g;’b X X X demersal/bathydemersal
Rajiformes? Skates, guitarfish X X X demersal/bathydemersal
Saccopharyngiformes | Bobtail eel X bathypelagic
Salmoniformes iﬁl;lon’ trout, whitefish, X X pelagic/benthopelagic/demersal
Scorpaeniformes Snailfish, rockfish X X X demersal/bathydemersal
Squaliformes! 32522? shark X X benthopelagic
Squatiniformes? Angel shark X demersal

h if
itep anoberyciforme Whalefish, bigscales X X X bathypelagic
Stomiiformes Bristlemouth X X X bathypelagic
. N oceanic-pelagic/reef

Syngnathiformes Slender snipefish, X associated/demersal

Tri fish, file fish
Tetraodontiformes rigger fish, file Tish, X oceanic-pelagic/benthopelagic

puffers
Torpediniformes? Electric rays X demersal
Zeiformes Dories, rosy dory X X X bathydemersal/benthopelagic

!Defined under class Chondrichthyes



18

19
20
21
22
23

24
25
26
27
28
29
30
31
32
33
34

35
36
37
38
39
40
41

Polar Icebreaker Draft Programmatic EIS USCG
August 2018 Page 3-23

3.2.3.1 Arctic Proposed Action Area Overview

The nearshore areas surrounding Alaska consist of fish habitats such as rocks, kelp, epipelagic waters,
intertidal beaches, subtidal shelves, and deeper bay bottoms. These habitats serve as important
spawning and nursery grounds for juveniles of numerous demersal and pelagic fish species (Rogers
1986; Rogers et al. 1986). These species include high seas salmon (Oncorhynchus spp.), walleye pollock
(Gadus chalcogrammus), Pacific (Gadus microcephalus) and Arctic cod, flatfish, and various forage
species (Mueter 2004). The life histories of many of these species are closely tied to the currents, which
transport eggs and larvae, as well as to ice, which provides habitat, and plays a critical role in plankton
bloom dynamics, which support the food web (Beamish et al. 2005; Lynghammar et al. 2013; Wyllie-
Echeverria and Wooster 1998). Arctic cod (NPFMC 2009) is a keystone species for the region because of
its broad distribution, high abundance, and importance as a prey species for other fish, mammals, and
seabirds.

Arctic deepwater environments also support a diverse assemblage of fish, though primarily in
“hotspots” of benthic diversity. Although this environment is generally poorly studied, well over 200 fish
species, dominated by various families of Scorpaeniforms have been documented in bathypelagic and
bathydemersal environments of the arctic, accounting for approximately 90 percent of the overall fish
species richness of the region (Johannesen et al. 2012).

3.2.3.1.a Order Gadiformes (Cod)

Gadoids (cods and codlike fishes) are an important component in the food web of most temperate and
boreal environments, preying on primary producers such as plankton, and being preyed upon by a wide
range of marine mammals and birds (including gulls and guillemots) (Bluhm and Gradinger 2008; Cohen
et al. 1990; Welch et al. 1993). Various species of cod can be found in both the Arctic and Pacific
Northwest proposed action areas, including the Arctic cod, which is closely associated with sea ice.

Arctic cod is the northernmost occurring fish species and is widespread throughout Arctic seas
(Mecklenburg et al. 2013). Arctic cod are both cryopelagic (live in cold, deep water) and epontic (live on
the underside of ice). They use sea ice for shelter, to capture prey, and to avoid predators. Arctic cod
often occur in ice holes, cracks, hollows, and cavities in the lower surface of the ice and are most
common near the ice edge or among broken ice. As the ice thaws at these margins, plankton grows and
provides a food source. They occur in the open-ocean waters of the proposed action area from the
surface to depths of 1,300 ft (400 m). The primary offshore food source of Arctic cod are epibenthic
mysids, amphipods, copepods, and fish (Cohen et al. 1990). This species moves and feeds in different
groupings, dispersed in small and very large schools throughout the water column (Welch et al. 1993). In
a recent otter trawl survey in the Chukchi Sea, Arctic cod accounted for 96 percent of the total catch
(Mecklenburg et al. 2013).

Polar cod are primarily found in the Arctic Ocean (Mecklenburg et al. 2011) and are distributed north of
the Bering Strait throughout the Arctic proposed action area. Polar cod are associated with ice and are
found mainly in offshore waters, at or beyond the edge of the continental shelf where they are
abundant (Mecklenburg et al. 2013). Polar cod are also cryptopelagic or epontic with a depth range of 0
to 3,280 ft (0 to 1,000 m). Saffron cod (Eleginus gracilis) occur from the surface to 980 ft (300 m) in the
open-ocean and coastal waters of the Arctic proposed action area. Adults spawn inshore during the
winter and feed offshore in the summer. Additionally, Pacific cod and walleye pollock, both common
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groundfish occurring from the surface to 4,200 ft (1,280 m) in the Bering Sea, have been found in recent
surveys of the Chukchi Sea (Norcross et al. 2013).

Pacific cod (Gadus macrocephalus) and Pacific tomcod (Microgadus proximus) are the most common
gadoid fishes in the Pacific Northwest proposed action area. Both are generally found in continental
shelf and slope environments (less than 3,300 ft [1000 m]), and so would be restricted to the small
shallower portion in the northeast corner of the Pacific Northwest proposed action area. Both species
also extend in range into the southern Bering Sea, and thus, may also be observed in the Arctic
proposed action area.

3.2.3.2 Antarctic Proposed Action Area Overview

The Antarctic benthic fish community has a stable composition of species that are unique to this
environment. Many species are endemic, found nowhere else in the world, and highly adapted for life in
the dark cold waters of the Ross Sea (Clarke and Johnston 2003; Smith et al. 2014). Many species live in
a wide range of depths and have slow growth rates, a common trait for cold, lower productivity
environments (Smith et al. 2007). The most abundant group of fishes in the proposed action area are
the cod icefish (members of the order Perciformes in family Nototheniidae). Most Ross Sea fish are
benthic, or cryopelagic (ice associated), with the exception of two important species, the commercially
harvested Antarctic toothfish (Dissostichus mawsoni) and the Antarctic silverfish (Pleuragramma
antarcticum). Silverfish are a major consumer of euphausiids (mainly crystal krill),and are prey of almost
every upper-trophic-level predator over the shelf, including penguins and toothfish, which in turn are
fed upon by Weddell seals (Leptonychotes weddellii) and killer whale (Orcinus orca) (Ainley and Pauly
2014; La Mesa and Eastman 2012; Smith et al. 2014).

3.2.3.3 Pacific Northwest Proposed Action Area Overview

The Pacific Northwest proposed action area is in the northern portion of the California current
ecosystem and the very southern extent of the Gulf of Alaska ecosystem. Thus, this is an area of overlap
that is near the northern extent of many temperate species, and at the southern edge of the range of
most boreal species (Hogan 2011; Mueter 2004). The proposed action area also includes a range of
habitats: a small portion of continental shelf and continental slope; parts of the Juan de Fuca canyon
system; and, the abyssal plain, which all provide important habitat for a wide range of pelagic, demersal,
and baythdemersal fish assemblages.

The offshore upwelling regions within the proposed action area provide important feeding grounds for
several species of salmonids, including coho salmon (Oncorhynchus kisutch), chum salmon
(Oncorhynchus keta), and Chinook salmon (Oncorhynchus tshawytscha), which are born in the streams
of Oregon, California, and Washington (Duffy et al. 2005; Rice et al. 2012). The region also supports a
tremendous array of rockfishes (Order Scorpaeniformes), with as many as 60 species occurring in the
proposed action area (Froese and Pauly 2013; Love et al. 2002; Williams et al. 2010). Fish in this area
possess diverse life histories and inhabit a broad range of habitats, ranging from nearshore demersal
species, to deep water bathydemersal species, to pelagic species (DFW 2011). Many of these species are
commercially and recreationally important fisheries species, and many are severely depleted in
population, though others appear to be naturally rare (DFW 2011; Williams et al. 2010).
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The proposed action area also hosts an abundance of pelagic forage fish, such as Pacific herring (Clupea
pallasii), surf smelt (Hypomesus pretiosus), and Pacific sand lance (Ammodytes hexapterus). These
forage fish in turn support robust bird populations and higher trophic level fisheries(Rice et al. 2012).

3.2.3.4 ESA-Listed Fish Species

A general description of habitat preference and life history of all ESA-listed species that may occur
within the proposed action areas are provided in this section. Table 3-4 summarizes these species and
where they may be encountered. No ESA-listed species have designated critical habitat within any of the
proposed action areas. Table 3-4 also provides a list of those species where individuals would be
expected to be encountered in this proposed action area, but those individuals would not be expected
to be from the ESA-listed population and details are provided below.
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Table 3-4. ESA-Listed Fish Species Found within the Proposed Action Areas

Likelihood of Occurrence
Species Listing Status in Proposed Action Areas
. . Pacific
Arctic Antarctic
Northwest
Bocaccio (Sebastes paucispinus) Endangered Not Not Likel
p p & Expected Expected 4
Endangered (Sacramento River Winter-run, Upper
Chinook Salmon Colymbla River Sprlng-run)i Threatened (Snake River . Not -
(Oncorhynchus tshwytscha) Spring/Sumer-run, Snake River Fall-run, Central valley Likely* Expected Likely
y y Spring-run, California Coastal, Puget Sound, Lower P
Columbia River, Upper Willamette River)
Not
Chum Salmon (Oncorhynchus keta) Threatened (Hood Summer-run, Columbia River) Likely Expec;ted Likely
Endangered (Central California Coast); Threatened Not
Coho Salmon (Oncorhynchus kisutch) (Southern Oregon/Northern California Coasts, Lower Likely* Expected Likely
Columbia River, Oregon Coast) P
Pacific Eulachon Not
Threatened Likely* Likel
(Thaleichthys pacificus) reatene ey Expected ey
Sockeye Salmon (Oncorhynchus nerka) Endangered (Snake River); Threatened (Ozette Lake) Likely* Ex;\leoc'fced Likely
Endangered (Southern California); Threatened (Upper
Columbia River, Snake River Basin, Middle Columbia
. River, Lower Columbia River, Upper Willamette River, . % Not .
Steelhead Trout (Oncorhynchus mykiss) South-Central California Coast, Central California Coast, Likely Expected Likely
Northern California, California Central Valley, Puget
Sound)
Yelloweye Rockfish . Not .
(Sebastes ruberrimus) Threatened Potential Expected Likely
* Although individuals from this species would be expected to be encountered in this proposed action area, individuals from the ESA-listed
population would not be expected.
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3.2.3.4.a Bocaccio

The Puget Sound/Georgia Basin Distinct Population Segment (DPS) of bocaccio (Sebastes paucispinus)
was listed as endangered by NMFS (74 FR 18516; April 23, 2009), and individuals from this DPS may
occur in the Pacific Northwest proposed action area. In 2015, critical habitat was designated for the
Puget Sound/Strait of Georgia DPS (79 FR 68042; November 13, 2014); however, the designated critical
habitat does not overlap with the proposed action area. Historic data indicates that the bocaccio has
always been a rare species near the proposed action area, and sightings are very infrequent, though the
population is not thought to be completely extirpated at this time (Palsson et al. 2009; Williams et al.
2010). Bocaccio in general can be found from Alaska to Baja California, but the Pacific Northwest
proposed action area is the only area in which the ESA-listed species is likely to be found. NMFS
published a recovery plan for Puget sound/Georgia Basin Yelloweye Rockfish (Sebastes ruberrimus) and
Bocaccio on October 13, 2017 (NMFS 2017b).

Larval young are found in surface waters and may be distributed over a wide area. Larvae and small
juvenile rockfish offshore may remain in open waters for several months, being passively dispersed by
ocean currents. As adults, densities of bocaccio are highest near rocky habitats, but they have also been
documented along areas of high relief and non-rocky substrates such as sand, mud, and other
unconsolidated substrates. Adult bocaccio are most frequently found between 160 and 820 ft (50 and
250 m), but may be found as deep as 1,560 ft (475 m) (National Marine Fisheries Service 2015). Larval
and juvenile bocaccio are opportunistic feeders, consuming a variety of zooplankton, including fish
larvae, copepods, krill and euphausiids. Adults are primarily piscivores (National Marine Fisheries Service
2015).

3.2.3.4.b Chinook Salmon

The Upper Columbia River spring-run and Sacramento River winter-run evolutionarily significant units
(ESUs) of Chinook salmon (Oncorhynchus tshwytscha) are listed as endangered under the ESA (79 FR
40004; July 11, 2004 and 59 FR 440; January 4, 1994). Seven other ESUs, including California Coastal and
Central Valley spring-run are listed as threatened (81 FR 51549; August 4, 2106) (National Marine
Fisheries Service 2014a). NMFS has published recovery plans for multiple Chinook salmon ESUs (NMFS
2006, 2007b, 2011b, 2013a, 2016a). Critical habitat has been designated in streams and rivers along the
Pacific Coast of the continental United States, but does not overlap with any of the proposed action
areas. Sacramento River winter-run Chinook salmon are listed as endangered and Sacramento River
spring-run are listed as threatened by the state of California. Chinook salmon are likely to occur within
the Arctic and Pacific Northwest proposed action areas; however, individuals from listed stocks rarely
extend further north, and individuals captured further north are virtually exclusively from Alaskan natal
stocks. Thus, the likelihood of encountering an ESA-listed fish, in the Arctic proposed action area is
extremely low.

Juvenile Chinook salmon migrate to marine waters after three months to two years (National Marine
Fisheries Service 2014a) and prefer coastal areas less than 34 miles (mi; 54 kilometers [km]) from shore
throughout California, Oregon, and Washington, north to the Strait of Georgia and the Inland Passage,
Alaska (PFMC 2000). The majority of marine juveniles are found within 17 mi (34 km) of the coast (PFMC
2000), tending to concentrate around areas of pronounced coastal upwelling (PFMC 2000). Chinook
salmon return to estuarine waters in early spring, shortly before moving upriver to spawn (Keefer et al.
2008). Chinook spawning in rivers south of the Rogue River in Oregon rear in marine waters off
California and Oregon, whereas, salmon spawning in rivers north of the Rogue River migrate north and
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west along the Pacific coast (NOAA 2005). These salmon migrations are important from a management
perspective as fish from Oregon, Washington, British Columbia, and Alaska could potentially be
harvested in Alaska (NOAA 2005). Within Alaska, early life history stages of Chinook salmon occur in
freshwater and juveniles and adults utilize marine habitats. Juvenile Chinook salmon feed on terrestrial
and aquatic insects, amphipods, and other crustaceans. Adult Chinook salmon feed primarily on other
fish species (AECOM 2013).

3.2.3.4.c Chum Salmon

Columbia River and Hood Canal summer-run ESUs of chum salmon (Oncorhynchus keta) are listed as
threatened under the ESA (70 FR 37160; June 28, 2005). Recovery plans were published for both chum
salmon ESUs in 2005 and 2013, respectively (Brewer et al. 2005; NMFS 2013c). Designated critical
habitat for chum salmon does not overlap with any of the proposed action areas, as it occurs within
coastal water bodies in the states of Washington and Oregon (70 FR 52630; September 2, 2005). Chum
salmon are likely to occur within the Arctic and Pacific Northwest proposed action areas; however,
individuals from listed stocks rarely extend further north, and individuals captured further north are
virtually exclusively from Alaskan natal stocks. Thus, the likelihood of encountering an ESA-listed fish, in
the Arctic proposed action area is extremely low.

Chum salmon have the largest range of natural geographic and spawning distribution of all the Pacific
salmon species (Pauley et al. 1988). Juvenile chum salmon occur along the coast of North America and
Alaska in a band that extends out to 22 mi (36 km) from shore (Salo 1991). Chum salmon are an
anadromous species distributed throughout the North Pacific Ocean and Bering Sea (Salo 1991). They
are highly migratory with fry heading seaward immediately after emergence (NPFMC 1990; Salo 1991).
Chum salmon do not have the clearly defined smolt stages that occur in other salmonids; however, they
are capable of adapting to seawater soon after emergence from the gravel (Salo 1991). Migrations of
juvenile chum salmon are correlated with the warming of nearshore waters (Salo 1991). Within the Gulf
of Alaska, early life history stages for chum salmon occur in freshwater, but juveniles and adults utilize
marine habitats. Juvenile chum salmon migrations follow the Gulf of Alaska coastal belt to the north,
west, and south during their first summer at sea (Salo 1991). Juvenile chum salmon within the Gulf of
Alaska tend to move offshore into the central Gulf of Alaska or westward along the Aleutian Islands into
the North Pacific ocean and the Bering Sea as they mature (Urawa et al. 2009). Migrations of immature
fish during the late summer, fall, and winter occur in a broad southeasterly fashion, primarily south of
50° N and east of 155° W in the Gulf of Alaska. During the spring and early summer, chum salmon
migrate to the north and west (Salo 1991). Maturing fish destined for North American streams are
widely distributed throughout the Gulf of Alaska during the spring and summer (Salo 1991).

Young chum salmon feed on a variety of aquatic insects during their run from natal streams down to the
ocean. While rearing in estuarine environments, juvenile chum salmon eat primarily epibenthic
invertebrates, including copepods, amphipods, mysids, and other crustaceans (Brewer et al. 2005; NMFS
2013c).

3.2.3.4.d Coho Salmon

Three ESUs of coho salmon (Oncorhynchus kisutch) are listed as threatened under the ESA, and the
Central California coast ESU is listed as endangered (70 FR 37160; June 28, 2005; 76 FR 35755; June 20,
2011). NMFS published recovery plans for the Southern Oregon/Northern California Coast ESU in 2014
(NMFS 2014), the Lower Columbia ESU in 2013 (NMFS 2013a), and for the Central California coast ESU in
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2012 (NMFS 2012b). Designated critical habitat for coho salmon does not overlap with any of the
proposed action areas (central California coast ESU: 64 FR 24049; May 5, 1999; Oregon coast ESU: 73 FR
7816; February 11, 2008; lower Columbia River ESU: 81 FR 9251; February 24, 2016). Coho salmon are
likely to occur within the Arctic and Pacific Northwest proposed action areas. However, individuals from
listed stocks rarely extend further north than Puget Sound, and individuals captured further north than
the Yakutat region of Alaska are virtually exclusively from Alaskan natal stocks. Thus, it would be
extremely uncommon to encounter a fish from a listed stock in the Arctic proposed action area (Adams
et al. 2007; Weitkamp and Neely 2002).

Coho salmon spawn in freshwater drainages from Monterey Bay, California northwards along the west
coast of North America up to Alaska, around the Bering Sea south through Russia to Hokkaido, Japan
(CDFG 2002). Oceanic life stages are found from Baja California north to Point Hope, Alaska and through
the Aleutian Islands (Marine Biological Consultants 1987; NOAA 2005; Sandercock 1991). Adult coho
salmon migrate into streams where they deposit their eggs in gravel (Sandercock 1991). Eggs incubate
throughout the winter and emerge in the spring as free-swimming fry (Sandercock 1991). The duration
and timing of migration is variable and somewhat latitude-dependent.

In Alaska, coho salmon spend up to four months in coastal waters before migrating offshore (NOAA
2005; Spence and Hall 2010). The extent of coho salmon migrations appears to extend westward along
the Aleutian Islands chain ending somewhere around Emperor Seamount, which is thought to be an area
of high prey abundance (PFMC 2000). Coho salmon spend a minimum of 18 months at sea before
returning to their natal streams to spawn (NPFMC 1990; Sandercock 1991).

In the Pacific Northwest, coho salmon begin migrating upstream in the fall. Fry emerge from the gravel
in spring, and spend one year in freshwater, before migrating to the ocean during the following spring.
Immature fish remain in inshore areas, but mature fish may migrate to join schools from Washington
and/or Oregon, before returning to their natal streams two years later to spawn (Adams et al. 2007;
California Department of Fish and Wildlife 2016).

Coho salmon eat a variety of aquatic and terrestrial insects and invertebrates while rearing and have
been observed leaping from the water to capture flying insects. Coho salmon rapidly transition to
piscivory, including cannibalism, to supplement their diet during their extended overwinter rearing
interval. Oceanic coho salmon eat a variety of small fish, as well as larger invertebrates including
amphipods, isopods, and euphausiids (California Department of Fish and Wildlife 2016; CDFG 2002;
Miller and Simenstad 1997; Sandercock 1991).

3.2.3.4.e Pacific Eulachon

The Southern DPS of eulachon (Thaleichthys pacificus) is listed as threatened under the ESA (75 FR
13012; March 18, 2010). Critical habitat for the southern DPS of eulachon has been designated in the
Lower Columbia River (76 FR 65324; October 20, 2011), but does not overlap any of the proposed action
areas. Eulachon are likely to occur within the Arctic and Pacific Northwest proposed action areas;
however, eulachon occurring in the Arctic proposed action area are virtually exclusive from the unlisted
Northern DPS, which utilizes Canadian and Alaskan natal streams. Thus, the likelihood of encountering a
listed fish from the Southern DPS, which utilize natal streams in the continental United States, in the
Arctic proposed action area is extremely low (Flannery et al. 2013; Gustafson et al. 2016; National
Oceanic and Atmospheric Administration 2014). NMFS published a recovery plan for the Southern DPS
of eulachon in 2017 (NMFS 2017a).
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Eulachon are endemic to the eastern Pacific Ocean, ranging from northern California to southern Alaska
and into the southeastern Bering Sea. In the continental United States, most eulachon originate in the
Columbia River Basin. Eulachon occur in nearshore ocean waters, except for the brief spring spawning
runs into their natal streams. Spawning grounds are typically in the lower reaches of larger snowmelt-
fed rivers with water temperatures ranging from 39 to 50° F (4 to 10° C) (National Oceanic and
Atmospheric Administration 2014). Eulachon typically spend three to five years in saltwater before
returning to freshwater to spawn from late winter through mid-spring. Eggs are fertilized in the water
column. After fertilization, the eggs sink and adhere to the river bottom, typically in areas of gravel and
coarse sand. Most eulachon adults die after spawning. Eulachon eggs hatch in 20 to 40 days. The larvae
are then carried downstream and are dispersed by estuarine and ocean currents shortly after hatching.
Juvenile eulachon move from shallow nearshore areas to deeper water and may be observed in depths
up to 2,000 ft (600 m), but typically remain between 80 and 500 ft (25 and150 m) (Allen and Smith
1988). Eulachon are filter feeders, consuming primarily zooplankton (National Oceanic and Atmospheric
Administration 2014).

3.2.3.4.f Sockeye Salmon

Sockeye salmon (Oncorhynchus nerka) are the third most abundant of the Pacific salmonids, but two
ESUs, the Ozette Lake ESU, which is listed as threatened (64 FR 14528; March 25, 1999), and the Snake
River ESU, which is listed as endangered (56 FR 58619; November 20, 1991), remain listed under the ESA
(National Marine Fisheries Service 2016b). Designated critical habitat for sockeye salmon is located in
Washington State, and does not overlap with any of the proposed action areas (Snake River ESU: 58 FR
68543; December 28, 1993; Lake Ozette ESU: 70 FR 52630; September 2, 2005). NMFS published a
recovery plan for the Lake Ozette ESU in 2009 (NMFS 2009b) and a recovery plan for the Snake River
ESU in 2015 (NMFS 2015). Sockeye salmon from listed ESU’s are likely to be encountered in the Pacific
Northwest proposed action area. However, sockeye occurring in the Arctic proposed action area are
virtually exclusive from listed populations utilizing Canadian and Alaskan natal streams, and thus, the
likelihood of encountering a listed fish from the two listed ESUs in the Arctic proposed action area is
extremely low (Beacham et al. 2005; Wilcock et al. 2011).

Spawning is temperature-dependent and varies by location, generally occurring from August to
December and peaking in October (Emmett et al. 1991). Sockeye salmon typically spawn in streams
associated with lakes where the juveniles rear in the limnetic zone before they migrate to the ocean
(Burgner 1991; Emmett et al. 1991). For this reason, the two largest spawning complexes are the Bristol
Bay watershed in southwestern Alaska and the Fraser River watershed in British Columbia, both of
which have extensive lake-rearing habitats accessible to sockeye salmon (Burgner 1991).

Seaward migrations in Alaska begin in mid-May in association with salinity gradients (NPFMC 1990).
Ocean residency for sockeye salmon is from one to four years (Pauley et al. 1989). The diet of juvenile
sockeye salmon includes insects and large zooplankton, while larger fish become more piscivorous,
consuming fish such as sand lance, walleye pollock and squid (Farley et al. 2007).

3.2.34.9 Steelhead Trout

Steelhead trout (Oncorhynchus mykiss) is an anadromous form of rainbow trout protected under the
ESA. Of the 15 steelhead trout DPSs, one is listed as endangered, ten are listed as threatened, and one is
an ESA species of concern (71 FR 834; January 5, 2006 and 81 FR 51549; August 4, 2006) (National
Marine Fisheries Service 2014c). Critical habitat for steelhead trout is designated in areas of Oregon,
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Washington, Idaho, and California (70 FR 52488 and 70 FR 52630; September 2, 2005 and 81 FR 9251;
February 24, 2016), but does not overlap with any of the proposed action areas. Steelhead trout are
likely to be encountered within the shallower portions of the Pacific Northwest proposed action area,
and may be encountered in southern portions of the Arctic proposed action area in Bristol Bay or along
the Aleutian Islands (Good et al. 2005). NMFS has published recovery plans for multiple steelhead trout
DPSs (NMFS 1997, 2007b, 2009a, 2011b, 2012d, 2013a, 2013c, 2016a). Of the listed steelhead trout, it is
extremely difficult to differentiate between stocks when considering steelhead trout offshore; trout
undergo substantial migrations offshore, although some fish may move farther due to distance between
centers of high abundance and natal streams (Burgner et al. 1989). Taking the well-mixed nature of
offshore trout distribution into consideration, it is probable that the majority of the listed steelhead
trout present in the Pacific Northwest proposed action area originate from nearby coastal DPSs (Upper
Willamette River DPS, Columbia River DPSs, Puget Sound DPS). However, it is unlikely that any of the
listed steelhead trout would be present in the Arctic proposed action area as the ESA-listed stocks are
situated in continental U.S. waters (NMFS 2007b, 2009a, 2011b, 2012d, 2013a, 2013c, 2016a).

The present distribution of steelhead trout extends from the Kamchatka Peninsula in Asia, east to Alaska
and south to Southern California (Good et al. 2005). Steelhead trout may exhibit either an anadromous
life style, or spend their entire life in freshwater (where they are commonly referred to as rainbow
trout) (NMFS 1997). Most steelhead trout within the vicinity of the Pacific Northwest proposed action
area are likely from the “winter” run that migrate to freshwater in the fall and winter, where they spawn
within a few weeks or months (McEwan and Jackson 1996). Ocean-maturing steelhead trout typically
spawn between December and April, with the peak between January and March, but migrating
steelhead trout may be seen in the San Francisco Bay and Suisun Marsh and Bay as early as August
(Leidy 2000). The ocean distributions for steelhead trout are not known in detail, but steelhead trout are
caught only rarely in ocean salmon fisheries. Studies suggest that steelhead trout do not generally
congregate in large schools as do other Pacific salmon species (Burgner et al. 1992; Groot and Margolis
1991).

Steelhead trout spend little time in estuaries and are abundant throughout the North Pacific and Gulf of
Alaska (Emmett et al. 1991). In coastal Alaska, eggs and larvae of steelhead trout are found only in
freshwater habitats, while the later life history stages (i.e., juveniles and adults) utilize the marine
environment. In the spring, Alaskan steelhead smolt, leave their natal streams, and enter the ocean
where they reside for one to three years before returning to spawn (NOAA 2005). Populations may
return in July (summer-run) or in August, September, and October (fall-run) (NOAA 2005). Summer
returns are rare in Alaska and are only found in a few southeast Alaska streams. Fall-run steelhead trout
are much more common in Alaska, north of Frederick Sound (near Juneau). Steelhead trout also exhibit
spring runs (April, May, and June), but they are predominately found in southeast Alaska.

Juvenile steelhead trout feed primarily on zooplankton. Adult steelhead trout feed on aquatic and
terrestrial insects, mollusks, crustaceans, fish eggs, minnows, and other small fish species (National
Marine Fisheries Service 2014c).

3.2.3.4.h Yelloweye Rockfish

The Puget Sound/Georgia Basin DPS of yelloweye rockfish (Sebastes ruberrimus) is listed as threatened
under the ESA (75 FR 22276; April 28, 2010) and may occur throughout the Pacific Northwest proposed
action area and in the far southern reaches of the Arctic proposed action area. Critical habitat for the

Puget Sound/Strait of Georgia yelloweye rockfish DPS is the same as critical habitat designated in 2015
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for bocaccio (79 FR 68042; November 13, 2015). Critical habitat does not overlap with any of the
proposed action areas. Yelloweye rockfish are present through the Aleutian Islands, and thus, may be
encountered at the southern edge of the Arctic proposed action area, though they are most common
from central California through the Gulf of Alaska and would likely be encountered in the Pacific
Northwest proposed action area. NMFS published a recovery plan for Puget sound/Georgia Basin
Yelloweye Rockfish and Bocaccio on October 13, 2017 (NMFS 2017b).

Yelloweye rockfish larval release occurs between February and September. The larval young are found in
surface waters and may be distributed over a wide area extending several hundred miles offshore. Their
survival is affected by ocean conditions such as temperature, currents, and the availability of food.
Larvae and small juvenile rockfish may remain in open waters for several months, being passively
dispersed by ocean currents. Yelloweye rockfish juveniles, unlike bocaccio, do not typically occupy
shallow, intertidal areas, but settle in deeper waters from 300-590 ft (91-180 m) (Drake et al. 2010).
Yelloweye rockfish are among the longest lived rockfishes and can live over 100 years (Williams et al.
2010). Juveniles rockfish consume a variety of large marine zooplankton (e.g., copepods and
euphausiids), while adults are primarily piscivorous, with large adult yelloweye rockfish considered apex
predators (Love et al. 2002).

3.2.3.5 Fish Hearing Sensitivity

All fish have two sensory systems to detect sound in the water: the inner ear, which functions very much
like the inner ear in other vertebrates, and the lateral line, which consists of a series of receptors along
the fish’s body (Popper 2008). The inner ear generally detects relatively higher-frequency sounds, while
the lateral line detects water motion at low frequencies (Hastings and Popper 2005).

Although hearing capability data only exist for fewer than 100 of the 32,000 fish species, current data
suggest that most species of fish detect sounds from 50 to 1,000 Hz. It is believed that most fish have
their best hearing sensitivity from 100 to 400 Hz (Popper 2003). While all fishes respond to the particle
motion component of sound, regardless of whether they can “hear,” some fish species possess
anatomical specializations that may enhance their sensitivity to pressure changes (Popper 2014). These
adaptations allow some fish species such as clupeids (herrings, shads, sardines, anchovies) the ability to
sense higher frequencies and lower intensities, hearing sounds above 4 kHz (Popper 2008; Popper and
Fay 2010). ESA-listed species within the proposed action areas are not hearing specialists. In general, the
range of best hearing for salmon species, including steelhead, is below 380 Hz. There is no reliable
hearing data on eulachon or rockfish species, but anatomically, they are hearing generalists, and so,
likely to behave similarly (Hastings and Popper 2005; Popper 2003). Additionally, some clupeids (e.g.,
shad in the subfamily Alosinae) possess ultrasonic hearing (i.e., able to detect sounds above 100 kHz)
(Astrup 1999). Despite this capability, the best hearing sensitivity for clupeids is generally at frequencies
less than 1 kHz (Mann et al. 1998; Popper 2008; Popper and Fay 2010). Some gadoid fish have also been
shown to be hearing specialists, capable of hearing sounds above 4 kHz. Cod have also shown to be
pressure-sensitive (Popper 2014).

3.2.4 Essential Fish Habitat

To protect fisheries resources, NMFS works with regional fishery management councils to identify EFH
for every life stage of each federally managed species using the best available scientific information.
According to NMFS, EFH has been described for approximately 1,000 managed species to date. EFH
includes all types of aquatic habitat including wetlands, coral reefs, seagrasses, and rivers: all locations
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where fish spawn, breed, feed, or grow to maturity. EFH is included in Fishery Management Plans
(FMPs) and NMFS is responsible for approving and implementing FMPs under the Magnuson-Stevens
Act. Within the proposed action areas, EFH is designated within the Arctic and the Pacific Northwest
proposed action areas only.

A subset of EFH are Habitat Areas of Particular Concern (HAPC). Fishery management councils designate
HAPC under the Magnuson-Stevens Act. HAPC are identified based on habitat level considerations
rather than species life stages, which are associated with EFH designations. FMPs identify habitats or
areas within EFH as HAPCs based on the following considerations: the importance of the ecological
function provided by the habitat, the extent to which the habitat is sensitive to human-induced
environmental degradation, whether (and to what extent) development activities are, or would be, a
stress to the habitat type, or the rarity of the habitat type. HAPCs must meet at least two of the previous
considerations; but rarity of the habitat is a mandatory criterion. EFH and HAPCs, where applicable, are
described in detail below.

3.2.4.1 Arctic Proposed Action Area EFH

The North Pacific Fishery Management Council (NPFMC) has fishing regulatory jurisdiction over Alaska’s
0.89 million mi? (2.3 million km?) EEZ. The NPFMC manages fisheries in the Bering Sea, Aleutian Islands,
and Gulf of Alaska and has developed six FMPs to achieve specified management goals for a fishery.
Within the Arctic proposed action area, the Crab (NPFMC 2011), Groundfish (NPFMC 2017), Salmon
(NPFMC 2012a), and Scallop (NPFMC 2014) FMPs are applicable. There is also an Arctic FMP (NPFMC
2009) and draft Amendment to this Arctic FMP (Amendment 2, March 5, 2018), which closed Federal
waters of the U.S. Arctic to commercial fishing for any species of finfish, mollusk, crustacean, or any
other form of marine animal or plant life. The harvest of marine mammals or birds is not regulated by
the Arctic FMP, nor is subsistence or recreational fishing. EFH for all species with designated habitat
within the proposed action area (Figure 3-3), along with the relevant life history stages is shown in Table
3-5.
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Figure 3-3. EFH within the Arctic Proposed Action Area
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3.2.4.1.a Crab EFH

Many commercially viable crab species, including red king and golden king crab (Paralithodes
camtschaticus and Lithodes aequispina, respectively), as well as several species of tanner crab
(Chionoectes spp.), can be found within the Arctic proposed action area. Seven species of crab have EFH
within the proposed action area: blue king crab (Paralithodes platypus), golden king crab, grooved
tanner crab (Chionoecetes tanneri), red king crab, snow crab, tanner crab (C. bairdi), and triangle tanner
crab (C. angulatus). These species are predominantly fished in the Bering Sea, Aleutian Islands, and
Bristol Bay region. EFH for all species of crab is detailed in the Bering Strait Aleutian Islands FMP and
generally includes bottom habitat from 0—656 ft (0—-200 m) in depth. Golden king crabs are the only
species found outside of 656 ft (200 m), with their EFH including bottom habitat up to 9,843 ft (3,000
m). Depending on the species of crab, mud, high relief, or rocky substrate may be preferred. Within the
Groundfish FMP (see Section 3.2.4.1.b), there are specific area closures to protect king and tanner crab
habitat and molting grounds in the vicinity of Kodiak, Alaska, which is outside of the Arctic proposed
action area.

3.2.4.1.b Groundfish EFH

Of the 66 groundfish species managed by the NPFMC, 23 are known to occur within the Arctic proposed
action area. These groundfish species occupy various marine environments, including estuaries, tideland
marshes, bays, fjords, sandy beaches, unprotected rocky shores, river deltas, and a variety of continental
shelf, slope, seamount, and deep ocean habitats encompassing different physical and biological
attributes at various stages in their life histories. The flatfishes have been divided into several categories
for management purposes. With the exception of arrowtooth flounder (Atheresthes stomias), rex sole
(Glyptocephalus zachirus), and flathead sole (Hippoglossoides elassodon), which are managed as
individual species, the remaining flatfishes are managed as “shallow-water” and “deep-water”
assemblages. Each of the managed individual species has its own EFH designation. EFH for most
groundfish is located in the lower portion of the water column at depths of 0-3,281 ft (0—1,000 m). Only
squid and Atka mackerel (Pleurogrammus monopterygius) have EFH designation that includes the entire
water column. Preferred bottom substrates for groundfish range from mud to sand to rock. Arctic cod is
the only species that has EFH associated with ice floes. EFH for all species with designated habitat within
the proposed action area, along with the relevant life history stages, is shown in Table 3-5.

3.24.1.c Salmon EFH

Five species of Pacific salmon have EFH designated in the Arctic proposed action area: Chinook salmon,
chum salmon, coho salmon, pink salmon (Oncorhynchus gorbuscha), and sockeye salmon. Salmon EFH
includes streams, lakes, ponds, wetlands, and other water bodies currently or historically accessible to
salmon. Freshwater EFH, designated for the eggs and larval salmon, does not overlap with the proposed
action area. The geographic extent of marine EFH for all salmon species stretches from the nearshore
tidal submerged environments within state territorial seas out to the full extent of the EEZ, 200 nm
offshore, which overlaps with the Arctic proposed action area. Chum, coho, pink, and sockeye salmon
EFH is located in waters less than 656 ft (200 m) deep.

3.24.1.d Scallop EFH

NMFS and the Alaska Department of Fish and Game (ADFG) jointly manage scallops under the FMP for
the scallop fishery off Alaska. The weathervane scallop (Patinopecten caurinus) is the only commercially
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exploited scallop in Alaska waters with EFH located within the Arctic proposed action area. EFH for the
weathervane scallop is located along the Aleutian Island chain and in the southeast Bering Sea on the
seafloor to depths of up to 656 ft (200 m).

Table 3-5. EFH Present in the Arctic Proposed Action Area

Species | Location | Life Stages
Scallops
all (eggs,
Weéthervane scall.op S. Bering Sea, Aleutian Islands |.mmat.ure,
Patinopecten caurinus juveniles,
adults)
Salmon
Chinook salmon . . .
Oncorhynchus tshawytscha Bering Strait south to Aleutians all
Chum salmon . . .
Oncorhynchus keta Bering Strait south to Aleutians all
Coho salmon . . .
Oncorhynchus kisutch Bering Strait south to Aleutians all
Pink salmon
Bering Strait south to Aleutians all
Oncorhynchus gorbuscha ne It sou ut
Sockeye salmon . . .
v Bering Strait south to Aleutians all
Oncorhynchus nerka
Crab
Blue king crab .
. Bering Sea all
Paralithodes platypus ng
Golden ki b . .
.O en kg cr.a . Bering Sea, Aleutians all
Lithodes aequispinus
Grooved tanner crab .
. , Bering Sea all
Chionoecetes tanneri
Red king crab Norton Sound, Bering Sea, Bristol all
Paralithodes camtschaticus Bay
Snow crab Bering Sea, Bering Strait, Chukchi all
Chionoecetes opilio Sea
Tanner crab Bering Sea all
Chionoecetes bairdi &
Triangle tanner crab .
. & Bering Sea all
Chionoecetes angulatus
Groundfish
Alaska plaice .
Pleuronectes quadrituberculatus Bering Sea all
Arctic cod Bering Strait, Chukchi Sea, Beaufort all
Arctogadus glacialis Sea
Arrowtooth flounder Bering Sea all
Atheresthes stomias g
Atk kerel . .
a mackere . Bering Sea, Aleutians all
Pleurogrammus monopterygius
Dover sole Aleutians, Bering Sea all
Solea solea
D -
usty rOCkfl.Sh Aleutians, Bering Sea all
Sebastes ciliatus
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Species Location Life Stages
Flathead sole

Aleuti Beri I
Hippoglossoides elassodon eutians, Bering Sea a
Greenland turbot

Aleuti Bering S I
Reinhardtius hippoglossoides eutians, bering >ea a
Northern I’OCkfIS.h. Aleutians, Bering Sea all
Sebastes polyspinis
Pacific cod . .
Gadus macrocephalus Aleutians, Bering Sea all
Pacific Ocean perch Aleutians, Bering Sea all
Sebastes alutus
Rex sole . .
Glyptocephalus zachirus Aleutians, Bering Sea all
Rock sole . .
Lepidopsetta bilineata Aleutians, Bering Sea all
Saffron cod . . .

, e Bering Strait, Chukchi Sea all

Eleginus gracilis
Sablefish

Aleuti Beri I
Anoplopoma fimbria eutians, Bering Sea a
Sculpin . .
Cottus sp. Aleutians, Bering Sea all
Shortraker and rougheye
rockfish . .
Sebastes borealis and Sebastes Aleutians, Bering Sea al
aleutianus
Skate . .
Raja sp. and Bathyraja sp. Aleutians, Bering Sea all
Squid . .
Cephalopoda sp. Aleutians, Bering Sea all
Thornyhead rockfish . .
Sebastolobus macrochir Aleutians, Bering Sea al
Walleye Pollock . .
Gadus chalcogrammus Aleutians, Bering Sea all
Yelloweye rockfish . .
Sebastes ruberrimus Aleutians, Bering Sea all
Yellowfin sole Aleutians, Bering Sea all

Limanda aspera

3.24.1.e

Habitat Areas of Particular Concern

In the Arctic proposed action area, amendments to the FMP for salmon fisheries, scallop fisheries, and
groundfish fisheries have established the following HAPCs and Habitat Protection Areas (Figure 3-4): one
Alaska Seamount Habitat Protection Area (Bowers Seamount), two areas within the Bowers Ridge
Habitat Conservation Zone (Bowers Ridge and Ulm Plateau) (NPFMC 2005), and six skate nursery areas
within the Bering Sea (NPFMC 2012b).
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Figure 3-4. HAPC within the Arctic Proposed Action Area
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3.2.4.2 Pacific Northwest Proposed Action Area EFH

EFH designated within the Pacific Northwest proposed action area can be found in Figure 3-5 and Table
3-6.

3.24.2.a Coastal Pelagic Fish

The coastal pelagic species FMP (PFMC 2016a) covers eight species of krill, four species of finfish, and
market squid. Additional information regarding the finfish in the Pacific Northwest proposed action area
can be found in Section 3.2.3.3. Finfish EFH includes pelagic and near surface waters ranging from less
than 164 ft (50 m) for sardine and anchovy to depths of 2,625 ft (800 m) for market squid.

3.2.4.2.b Groundfish

The Pacific Coast Groundfish FMP (PFMC 2016c) (for the California, Oregon, and Washington Groundfish
Fishery) was updated most recently in 2014, though it has been in place since 1982. The Pacific Coast
Groundfish FMP manages 80-plus species over a large and ecologically diverse area. Information on the
life histories and habitats of these species varies in completeness, so while some species are well-
studied, there is relatively little information on other species. Information about the habitats and life
histories of the species managed by the FMP would certainly change over time, with varying degrees of
information improvement for each species. For these reasons, it is impractical for the Pacific Fishery
Management Council to include descriptions identifying EFH for each life stage of the managed species
in the body of the FMP. Therefore, the FMP includes a description of the overall area identified as
groundfish EFH and describes the assessment methodology supporting this designation. Life histories
and EFH identifications for each of the individual species are provided in Appendix B of the FMP. In
general, EFH for rockfish includes nearshore, shelf, slope, and rise habitats in waters of 0-2,986 ft (0—
910 m), typically benthic habitat with hard substrate. Flatfish EFH is generally bottom habitats in waters
from 0-3,937 ft (0-1,200 m). Groundfish EFH is varied including some habitat within the water column,
but most benthic habitat in waters from 0-2,953 ft (0—900 m), though the grenadier EFH includes
habitat up to 9,268 ft (2,825 m). EFH of skates and sharks includes shelf and coastal habitat in ranges
from waters depths of 0-5,249 ft (0—1,600 m). An overview of groundfish species common in the Pacific
Northwest proposed action area can be found in Section 3.2.3.

3.24.2.c Highly Migratory Species

The highly migratory species FMP (PFMC 2016b) includes two species of tuna (albacore tuna [Thunnus
alalungal, and northern bluefin tuna [Thunnus thynnus]) and two species of shark (blue shark [Prionace
glauca), and common thresher shark [Alopias vulpinus]) found within the Pacific Northwest proposed
action area. Additional information regarding the highly migratory species in the Pacific Northwest
proposed action area can be found in Section 3.2.3. EFH for both types of tuna includes oceanic and
epipelagic habitats in waters no shallower than 600 ft (183 m) and extending to the U.S. EEZ. EFH for
both species of sharks includes near surface pelagic and epipelagic waters extending from the 6,000 ft
(1,829 m) isobath to the U.S. EEZ.
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Table 3-6. EFH Present within the Pacific Northwest Proposed Action Area

3.24.2.d

Species | Life Stages
Coastal Pelagic Species
Krill all (eggs, immature, juveniles,
Euphausia pacifica adults)
Krill all
Thysanoessa spinifera
Krill
Nyctiphanes simplex
Nematocelis difficilis
T. gregaria all
E. recurva
E. gibboides
E. eximia
Pacific sardine
. all
Sardinops sagax
Pacific mackerel
. . all
Scomber japonicas
Northern anchovy
. all
Engraulis mordax
Jack mackerel
. adults
Trachurus symmetricus
Market squid
) all
Loligo opalescens
Groundfish
Flatfishes (flounder, sole, sanddab) all
Rockfishes all
Roundfish (lingcod, cabezon, kelp greenling, all
Pacific cod, Pacific hake, Pacific flatnose,
Pacific grenadier)
Sharks, Skates, and Chimaeras all

Highly Migratory Species

Albacore tuna
Thunnus alalunga

juveniles, adults

Northern Bluefin tuna
Thunnus orientalis

juveniles, adults

Blue shark
Prionace glauca

juveniles, adults

Common thresher shark
Alopias vulpinus

adults

Habitat Areas of Particular Concern

There are no HAPC that overlap with the Pacific Northwest proposed action area. Figure 3-6 shows the
location of the Pacific northwest proposed action area and the adjacent HAPC.
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Figure 3-6. HAPC Adjacent to the Pacific Northwest Proposed Action Area




-

O©oo~~NooThWwWwN

O e e el e e e e
COWONOUMAWNRERO

N
[l

22
23
24

25
26
27
28
29

30
31
32
33
34
35
36

37

38
39
40
41

Polar Icebreaker Draft Programmatic EIS USCG
August 2018 Page 3-43

3.2.5 Seabirds and Shorebirds

For the purpose of this PEIS, “seabirds” refers to bird species which spend at least part of their life in the
offshore, near-surface marine environment and those birds for whom sea ice is an important habitat.
Thus, land-based birds and most shorebirds are excluded, even though the latter likely engage in high-
altitude migrations (on the order of 0.6 mi [1 km]) over parts of the Arctic proposed action area
(Alerstam et al. 2007; Alerstam and Gudmundsson 1999a; Alerstam and Gudmundsson 1999b;
Gudmundsson et al. 2002). These high-altitude migrants are discussed in detail in Section 3.2.5.3. Non-
migrating shorebirds may also be present in the Arctic proposed action area, and are discussed in
Section 3.2.5.2.

Many seabirds spend most of their lives at sea and come to land only to breed, nest, and occasionally
roost (Schreiber and Chovan 1986). Seabirds can be found in high numbers resting on the water surface
in flocks where prey is concentrated (Enticott and Tipling 1997), including congregating around fishing
vessels where they can feed on bycatch (Enticott and Tipling 1997; Onley and Scofield 2007) and oceanic
fronts (gradients in current speed, temperature, salinity, density, and circulation) that bring prey species
to the surface (Bost et al. 2009). Average seabird flight altitudes are about 33—-130 ft (10-40 m),
depending on the species, with most species flying at the lower end of this range (Cook et al. 2012; Day
et al. 2005; Krijgsveld et al. 2005). In their study of flight speeds across all major seabird taxa (98 species
total), Spear and Ainley (1997) recorded average ground speeds between 10.7 and 43.3 knots. The
typical flight speeds of ESA-listed species range from 22 knots the average speed of albatross species
(Alerstam et al. 1993); to eiders, flying at speeds of roughly 42 knots (Day et al. 2005); and, the marbled
murrelet (Brachyramphus marmoratus), flying at speeds of more than 55 knots (Harper et al. 2004).

A combination of short-distance migrants, long-distance migrants, and year-round resident seabird
species may occur within the proposed action areas. Typical behaviors that would be encountered
predominantly include foraging, migrating, and resting.

Many birds undertake long migrations between their breeding and wintering areas. Their movements
generally correspond to north-south oriented "flyways." The “flyways” concept mainly extends to land-
based birds, shorebirds, and waterfowl; fewer seabird movements conform to these paths (UNEP/CMS
Secretariat 2014). Flyway boundaries in general are not well defined, and there is considerable variation
among species in their use of these spaces.

The following sections include general descriptions of the bird communities within each proposed action
area, followed by descriptions of major taxonomic groups (see Section 3.2.5.1) and ESA-listed bird
species (Table 3-8). All species likely to be encountered in the Pacific Northwest and Arctic proposed
action areas, including ESA-listed species, are protected under the Migratory Bird Treaty Act (MBTA).
Some species likely to be encountered in the Antarctic proposed action area are not listed under the
MBTA (USFWS 2013a). General information on seabird and shorebird hearing in-air and underwater is
discussed in Section 3.2.5.7.

3.2.5.1 Major Bird Groups

Over one hundred seabird species may occur within the proposed action areas. Table 3-7 describes the
major orders of birds expected to be present in the Arctic, Antarctic, and Pacific Northwest proposed
action areas, with the exception of penguins. These are discussed in detail in Section 3.2.5.4.a. Lists of
seabird species were obtained from the 2013 Arctic Biodiversity Assessment (CAFF 2013), the North
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Pacific Pelagic Seabird Database (Piatt and Drew 2015), and descriptions of the Ross Sea bird
populations (Ainley et al. 2010a; Ainley et al. 1984). The presence of shorebirds is inferred from
Alerstam et al. (2007), Alertsam and Gudmundsson (1999b), Alertsam and Gudmundsson (1999a), and
Gudmundsson et al. (2002).
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Table 3-7. Major Bird Groups Present in the Proposed Action Areas (except Penguins)

Representative

Proposed Action Area

Wilson 1999).

Order and/or Family Notes Species/Diving Behavior . Pacific —
Northwest
. . Can be found in deeper water where they forage for food; | Spectacled eider dives to 262.5
Anseriformes (Diving some also forage on the ocean bottom in shallow water. ft (80 m) (Petersen et al. 1998)
Ducks) Spectacled eider and king eider associate with offshore, X X
dense pack ice.
Charadriiformes — Breed on land, but otherwise spend most of their lives at Pomarine jaeger swims
Stercorariidae sea, with some undergoing extensive post-breeding underwater to retrieve offal.
(Skuas/Jaegers) transequatorial migrations. Some species do not dive at Brown skua is known to splash- X X X
all; the remainder dive on occasion. dive for fish.
Charadriiformes — Generally pelagic. Arctic tern breeds in the Arctic and Typically feed by surface dipping
Sternidae (Terns) winters in the Antarctic, including the Ross Sea. or shallow plunge dives. X X X
Charadriiformes — Closely related to terns, but tend to feed closer to shore. Some species exhibit occasional,
Laridae (Gulls) They engage in surface seizing, dipping, parasitic, and shallow surface or plunge dives. X X
scavenging behaviors.
. Small oceanic species that come to land only to breed. Use wings to dive underwater.
Charadriiformes — Examples include puffins, auklets, guillemots, and Some dive deeply: thick-billed
. . p p , , 8 , ply
Alcidae (Alcids/Auks) murrelets. Form feeding aggregations in areas where food | murre reaches 689 ft (210 m) X X
is concentrated. (Croll et al. 1992)
Represented by several different families. Small, generally | Generally forage in intertidal
Charadriiformes — long-legged. Most of their life cycle is spent in coastal areas by picking and probing for
Shorebirds/Waders areas; some also forage and migrate offshore (e.g. red small aquatic prey. X X
phalarope).
Medium to large fish-eating birds. They move ashore to Capture prey by diving
breed during the spring and summer. Winter in coastal, underwater. Loons can dive to
Gaviiformes (Loons) nearshore, or open water marine habitats. During 250 ft (76 m) with an average x x
migration, they fly high above land or water in loose dive time of 40 seconds (Sibley
groups or singly. 2007).
Diverse group of large seabirds. Voracious predators on Generally excellent divers; the
Pelecaniformes inshore fishes. offshore foraging range limited by their pelagic cormorant can dive to
(Cormorants) need for undisturbed, dry nocturnal roosting sites. 328 ft (100 m) (Grémillet and X X
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Representative

Proposed Action Area

Order and/or Family Notes Species/Diving Behavior . Pacific —
Northwest
. Large, far-ranging seabirds that are highly efficient in the Large wings and light bodies
Procellariiformes — . . L . . -
. . air. Feed by scavenging, surface seizing, or in some cases generally limit their diving
Diomedeidae . . . . . .
(Albat ) by diving. Presence in Antarctic proposed action area is ability. X X
atrosses infrequent and not within pack ice (Ainley et al. 1984).
b lariif Family has four members, all found only in the southern South Georgian diving petrel
Prtlnce arllldc.)(;‘mesD. . hemisphere. Only two (South Georgian diving petrel and dives to 50-131 ft (15-40 m),
eteC?nO' idae (Diving the common diving petrel) range as far south as the common diving petrel to 75-164 X
petrels) Southern Ocean, possibly including the Antarctic proposed | ft (23—-50 m) (Bocher et al. 2000)
action area.
Procellariiformes — Storm-petrels pick prey off the surface while foraging. Do not dive for prey.
Hydrobatidae (Storm- Fulmarine petrels feed by grabbing prey near the surface.
petrels) & Gadfly petrels zand are long-winged, fast-flying, and highly X X X
Procellariidae pelagic.
(Fulmarine and gadfly
Small- to medium-sized seabirds that exhibit varied diving | Varies.
. behavior. For example, Buller’s shearwater primarily feed
Procellariiformes - . .
Shearwaters just beneath the surface while sooty shearwaters (can X X
dive to depths of 230 ft (70 m) (Enticott and Tipling 1997;
Onley and Scofield 2007).
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3.2.5.2 Arctic Proposed Action Area Overview

The majority of Arctic bird species spend only a small amount of their time in these harsh, northerly
latitudes. However, the summertime brings plentiful food (e.g., plants, zooplankton), continuous
daylight, and reduced predation risk (McKinnon et al. 2010) resulting in a wide variety of breeding
species. The highest breeding densities of pursuit-diving seabirds in the Northern Hemisphere occur in
higher latitudes (Cairns et al. 2008).

At least forty-four species of seabirds breed in the Arctic (CAFF 2013), and almost all are represented
within the bounds of the proposed action area. The majority of these species belongs to the order
Charadriiformes and includes auks, puffins, gulls, terns, jaegers, and skuas. Loons (order Gaviidae) and
cormorants (order Phalacrocoracidae) are also present. Some of these species have particular affinities
for sea ice, which they use as a platform for resting and in some cases foraging (Eamer et al. 2013).
Arctic seabirds most associated with ice include species of gulls, terns, and auks. The ivory gull
(Pagophila eburnea) spends its entire life in the Arctic, where it forages along the ice edge for small fish,
invertebrates, and zooplankton (Divoky 1976). Thick-billed murres (Uria lomvia) are also associated with
ice cover, and remain in cold, northern latitudes throughout the year (Gaston et al. 2005). Finally, both
spectacled eiders (Somateria fischeri) and king eiders (Somateria spectabilis) associate with offshore,
dense pack ice in the winter (Mosbech et al. 2006; Petersen et al. 1999). They have been recorded 62 mi
(100 km) and 43.5 mi (70 km) offshore, respectively (Mosbech et al. 2006; Petersen et al. 1999).
Spectacled eiders (see Section 3.2.5.6.d) can dive to depths of over 262.5 ft (80 m) (Petersen et al.
1998), and king eiders have been recorded at up to 141 ft (43 m) deep (Mosbech et al. 2006).

Forty-seven species of shorebirds occur in Alaska, and thirty-seven of these regularly breed there. In
addition to breeding grounds, Alaska also provides critical staging habitat for their spring and fall
migrations (Gill and Senner 1996). Most of this habitat is located in western and southwestern Alaska,
where the greater tidal ranges result in larger expanses of invertebrate-rich mudflats and sandflats.
Barrow/Utgiagvik, Alaska, where Arctic support helicopter flights are expected, comprises relatively
minor habitat. Nesting species in Barrow/Utgiagvik include phalaropes, sandpipers, dunlin (Calidris
alpina), long-billed dowitchers (Limnodromus scolopaceus), ruddy turnstone (Arenaria interpres), and
American golden-plovers (Pluvialis dominica) (Alaska Shorebird Group 2016).

During the non-breeding season, most non-marine Arctic birds migrate to other parts of the globe via a
series of flyways. Flyways within or bordering the Arctic proposed action area include the East
Asia/Australia flyway, the East Atlantic flyway, and the “American” Flyways: Mississippi, Atlantic, and
Pacific (BirdLife International). These flyways are generally oriented north-south, although significant
high-altitude migration likely occurs between and among Alaska, the Canadian High Arctic, and Siberia
(Alerstam et al. 2007; Alerstam and Gudmundsson 1999a; Alerstam and Gudmundsson 1999b;
Gudmundsson et al. 2002).

3.2.5.3 High-Altitude Arctic Migrants

Because of the altitudes involved in high-altitude migration, it is difficult to observe these birds directly.
Rather, studies of this phenomenon rely on the use of ship-based tracking radars to infer the presence,
heading, and speed of the birds. Probable flight paths are then extrapolated from this information, and
these flight paths appear to overlap parts of the Arctic and Pacific Northwest proposed action areas. In
some cases, radar tracks can be coupled with sightings to indicate the likely types of birds involved,
although species-level identifications are generally lacking.
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Alerstam and Gudmundsson (1999b) suggest shorebirds (and possibly terns and skuas) migrate from
Siberia to North America in July and August, passing over the Arctic proposed action area at altitudes
above one kilometer on average. Some two million birds are thought to comprise this Siberian-American
migration system, and some may continue along the Pacific Flyway toward points further south
(Alerstam et al. 2007). Gudmundsson et al. (2002) suggest a mass easterly migration of shorebirds
occurs from the southeastern Beaufort Sea toward Nova Scotia in July and August at mean altitudes
exceeding 0.6 mi (0.9 km). Although these eastbound birds may not pass over the Arctic proposed action
area, some sparse westward migration was also noted, possibly consisting of loons, gulls, ducks, and
jaegers.

3.2.5.4 Antarctic Proposed Action Area Overview

The presence and absence of pack ice, coupled with the Antarctic Convergence (where colder Antarctic
waters sink beneath warmer sub-Antarctic waters to create a seasonally-varying zone of upwelling and
productivity) are largely responsible for the broad-scale distribution of birds in the Antarctic (Ainley et
al. 1984). Pack ice covers the Ross Sea (the sea overlapping with and adjacent to the proposed action
area) during the austral winter, and is thought to play a larger role than the Antarctic Convergence in
determining bird distributions in this area.

Ainley et al. (1984) recognizes three distinct communities of bird species in the Ross Sea. The first is
comprised of high latitude, pack ice-associated species such as emperor penguins (Aptenodytes forsteri),
Adélie penguins (Pygoscelis adeliae), Antarctic petrels (Thalassoica antarctica), snow petrels
(Pagadroma nivea), and south polar skuas (Catharacta maccormicki). The second includes species
associated with the cold waters and icebergs north of the pack ice, such as the southern fulmar
(Fulmarus glacialoides) and various other fulmarine and non-fulmarine petrels. These first two
communities are likely represented in the proposed action area. However, the third community includes
sub-Antarctic species typically found outside of the proposed action area. Examples include albatrosses,
which are associated with the Ross Sea slope as opposed to shelf (Ainley et al. 2010a).

The principal avian inhabitants of the Ross Sea (and, probably by extension, the Antarctic proposed
action area) are petrels and penguins. The Ross Sea is home to about 1 million snow petrels and 5.5
million Antarctic petrels (Ainley et al. 2010a). This represents a substantial portion of the world
population of Antarctic petrels, which is estimated at 10—20 million individuals (van Franeker et al.
1999). Both species of petrel breed on snow-free ridges, mountains, and peaks, most of which are
mainly located hundreds of kilometers inland, but roost on icebergs grounded near the shelf break.
Some 4.1 million Emperor and Adélie penguins (discussed in detail in Section 3.2.5.4.a) breed, forage,
and molt throughout the Ross Sea’s waters, pack ice, floes, and adjacent land. Other species that may be
encountered in the Ross Sea include vagrant king penguins (Aptenodytes patagonicus), other petrel
species, fulmars, skuas, shearwaters, albatrosses, terns, and prions (Ainley et al. 1984). Most of these
are likely present in the Antarctic proposed action area as well.

Bird migration to and from Antarctica does not occur on the same scale as it does for the other
proposed action areas. Thus, there are no recognized flyways above the Ross Sea (nor Antarctica in
general). Nonetheless, some bird species present in the Ross Sea undertake migrations to other
continents. For example, the Arctic tern (Sterna paradisaea) winters in the Ross Sea and travels to the
Arctic to breed (Ainley et al. 1995; Norwegian Polar Institute), and the south polar skua is known to
overwinter in the northern hemisphere, making use of the Atlantic and Pacific Flyways for parts of its
journey (Kopp et al. 2011).
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3.2.5.4.a Order Sphenisciformes (Penguins)

Emperor penguins (Aptenodytes forsteri) and Adélie penguins (Pygoscelis adeliae) comprise the vast
majority of penguin species in the Ross Sea, representing 26 percent and 38 percent of the world’s
population, respectively, and a total of 4.1 million individuals combined (Ballard et al. 2010). In contrast,
king penguins are rarely sighted in the Ross Sea (Ainley et al. 1984).

During the early austral summer (December and January), Adélie and emperor penguins are found in
association with the Ross Sea marginal ice zone (i.e., the transition area between open ocean and sea
ice), with very few penguins frequenting the ice-free or pack ice-covered waters on either side of this
zone (Ainley et al. 2010b). They forage voraciously before molting in January and February, during which
time they reside on ice floes in the waters of the eastern Ross Sea and points further east. As the austral
winter sets in and days become shorter, Adélie penguins move with the increasing pack ice extent
toward lower, more temperate latitudes near the Antarctic circle (Ballard et al. 2010) whereas emperor
penguins remain at higher latitudes (roughly at 77° S) throughout the winter (Burns and Kooyman 2001).

Emperor penguins breed on the sea ice in the austral autumn (March to May), whereas Adélie penguins
breed on land in October and November (Pinkterton et al. 2010). After breeding, parents of both species
migrate to the sea to forage for their young. Watanabe et al. (2012) produced activity time budgets for
foraging emperor penguins during their austral spring chick-rearing period in the Ross Sea. After
traveling from the colony to the ice edge, penguins spent 30.8 percent of their time on the ice. They
spent the remainder of time in the water, swimming/resting either at the surface (22.2 percent),
descending/ascending (25.6 percent), or on the bottom (21.4 percent). Kooyman and Kooyman (1995)
note a modal dive depth of 69-141 ft (21-40 m), with a maximum depth of 1,752 ft (534 m). Ascent and
descent rates were generally between 2.2—-4.5 miles per hour (mi/hr; 3.5-7.2 kilometers per hour
[km/hr].

Yoda et al. (2001) produced activity time budgets of chick-rearing Adélie penguins in December and
January in Adélie Land (an ice-free area west of the Ross Sea), and Liitzow-Holm Bay (an ice-covered
bay). The Adélie penguins spent 31.9 percent and 48.4 percent of their time diving in ice-covered and
ice-free areas, respectively. Most of the remaining time was spent resting at the water surface (in ice-
free areas) or standing on land (in ice-covered areas). Chappell et al. (1993) found that Adélie penguins
dive to a mean depth of 85 ft (26 m). Watanuki et al. (1997) noted average dive depths of between 75
and 23 ft (23 and 7 m), with the shallower depths occurring in the presence of sea ice. Maximum dive
depth was 590 ft (180 m). Dive depths are generally similar between morning and night (Chappell et al.
1993). Their swimming speed is about 4.5 mi/hr (7.2 km/hr) (Sato et al. 2002).

3.2.5.5 Pacific Northwest Proposed Action Area Overview

The nutrient-rich waters of the Pacific Coast result in an abundance and diversity of seabird species
(Kaplan et al. 2010), with roughly as many species present in the Pacific Northwest proposed action area
as in the Arctic and Antarctic areas combined. Commercial fishing vessels also serve to aggregate birds
offshore Washington, particularly along the shelf where shrimp trawling and dragging takes place (Wahl
1975). Wahl et al. (1993) estimate some 38 local species and 17 visiting species occur over the
continental shelf offshore Washington and Vancouver Island (Wahl et al. 1993). Furthermore, the
proposed action area is near several “hotspots” of seabird abundance, as identified by the Audubon
Society (Sydeman et al. 2012).
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The varied ocean circulation and topography of the Pacific Northwest drives seabird distributions. Here,
seabirds tend to aggregate around wind-driven upwelling zones, seasonal prey concentrations, and sea
surface fronts (Wahl et al. 1993). The highest numbers have been observed in conjunction with prey
concentrations above undersea canyons along the shelf break (Hay 1992). Such concentrations are
typically comprised of shrimp-like euphasiids (Burger 2003). Productivity, prey abundance, and thus
seabird density typically decline with depth (Alan et al. 2004; Wahl et al. 1993). Seabirds of the Pacific
Northwest typically spend the fall and winter foraging offshore, returning to land in the spring and
summer to breed and raise their young, often in large colonies (Kaplan et al. 2010).

Wahl et al. (1993) divide variations in seabird species composition in the British Columbia-Washington
offshore region into six “seasons.” In early spring, bird populations are mainly comprised of fulmars,
gulls, kittiwakes, murres, guillemots, murrelets, and auklets. In late spring, they are joined by
shearwaters, jaegers, terns, and more gulls. Summer represents a decline in species richness, during
which time storm-petrels, cormorants, gulls, and alcids nest on offshore islands and rocks along the
coast of Vancouver Island and northern Washington; nesting populations on the southern coast of
Washington are made up almost entirely of double-crested cormorants (Phalacrocorax auritus), gulls,
and caspian terns (Sterna caspia). Some species travel from the southern hemisphere to forage in the
waters offshore Washington state during summer, such as the sooty shearwater (Puffinus griseus),
which breeds in New Zealand (Sydeman et al. 2012; Washington State Department of Ecology 2017).
Abundance and diversity peak in early fall (July—August) as recently hatched birds take flight and
migrants arrive in the region from inland nesting areas, Oregon, and California. These high numbers
persist into late fall but drop in winter as a number of species move to sheltered, inland waters.
Northern fulmars, gulls, and alcids make up the majority of winter bird population.

The Pacific Flyway overlaps the Pacific Northwest proposed action area. Some species that winter in the
Pacific Northwest use it to migrate from breeding sites further north, whereas other species that breed
in the Pacific Northwest use it to migrate to wintering sites scattered throughout much of the globe (Gill
and Senner 1996). Not all species that use the Pacific Northwest Flyway travel over the proposed action
area. For example, Western sandpipers (Calidris mauri) use a "hopping" strategy, which does not take
them offshore, and their migratory pathways are constrained to coastal intertidal wetlands along the
Pacific coast (Iverson et al. 1996). Both seabirds (e.g., red phalarope [Phalaropus fulicarius], Arctic

tern, and pomarine skua [Stercorarius pomarinus]) and shorebirds use the Pacific Flyway (Alerstam et al.
2007).

3.2.5.6 ESA-Listed Seabird Species

There are four species of birds listed under the ESA that may be present in the Arctic and Pacific
Northwest proposed action areas (Table 3-8). Some of these are true seabirds that spend the majority of
their lives at sea (e.g., short-tailed albatross [Diomedea albatrus]) whereas others only forage offshore
for a limited amount of time (e.g., Steller’s eider [Polysticta stelleri]). They are described in detail in the
following sections.
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Table 3-8. ESA-Listed Seabirds within the Proposed Action Areas

Species Proposed Action Area Status Type of Bird
Marbled murrelet Likely in the Pacific
(Brachyramphus marmoratus) Northwest

Likely in the Arctic,
Extralimital in the Endangered | Seabird
Pacific Northwest

Threatened Seabird

Short-tailed albatross
(Diomedea albatrus)

Steller’s eider

(Polysticta stelleri) Likely in the Arctic Threatened Waterfowl/Sea Duck
Spectacle.d e'lder . Likely in the Arctic Threatened Waterfowl/Sea Duck
(Somateria fischeri)

3.2.5.6.a Marbled Murrelet

Marbled murrelets (Brachyramphus marmoratus) that occur in California, Oregon, and Washington are
listed as threatened under the ESA (53 FR 40479; October 1, 1992) (USFWS 1992). Marbled murrelets
that occur in Alaska are not protected under the ESA and are not discussed below. Critical habitat was
designated in 1996, revised in 2011, and finalized in 2016 as mature and old-growth forest nesting
habitat near the coast (but not including marine areas) in Washington, Oregon, and California (81 FR
51348; August 4, 2016) (U.S. Fish and Wildlife Service 2016; USFWS 2009a). This critical habitat is not
within any proposed action area and is not discussed further in this document. A recovery plan for the
marbled murrelet was published in 1997 (USFWS 1997). Marbled murrelets not protected under the ESA
may be found in the Arctic proposed action area year-round. While some sighting records exist for ESA-
listed marbled murrelets in the Pacific Northwest proposed action area, the proposed action area is
further offshore than the typical range of occurrence for the marbled murrelet.

Marbled murrelets are typically observed in protected coastal waters within 3 mi (5 km) of the shore
and in waters less than 197 ft (60 m) deep (Ainley et al. 1995; Day and Nigro 2000; International Union
for the Conservation of Nature 2016). Their geographic range in Washington includes the southern
Salish Sea and the outer coast (Desimone 2016). Although there are records of occurrence near the
Pacific Northwest proposed action area (Piatt and Drew 2015), these likely represent isolated instances
as marbled murrelets typically forage within 1.2 mi (2 km) of shore in Washington waters (Strachan et al.
1995); marbled murrelets have been documented foraging up to 186 mi (300 km) from shore in waters
1,312 ft (400 m) deep (Burger 2002; Piatt and Naslund 1995; Strachan et al. 1995). Highest densities
during the breeding season are found on the northern outer coast, northern Puget Sound, and the Strait
of Juan de Fuca (Miller et al. 2012). During April to mid-September, breeding murrelets make daily trips
from marine foraging areas to inland nest sites. These nest sites do not overlap with the proposed action
area; nest locations in Washington are in coastal forests up to 36.5 mi (59 km) from the nearest marine
waters (Desimone 2016).

During the breeding season, the at-sea distribution of murrelets in Washington appears to be more
strongly related to the proximity of suitable inland nesting habitats as opposed to suitable marine
foraging habitat (Raphael et al. 2015). In winter, some marbled murrelets are thought to move south on
a regional scale (e.g., from British Columbia to Puget Sound), although others maintain an association
with their inland nesting habitats (Beauchamp et al. 1999; Strachan et al. 1995). In Washington, some
individuals appear to use multiple marine regions (e.g., the outer coast, Puget Sound, Strait of Juan de
Fuca) in a single year (Desimone 2016). In general, murrelets shift their foraging locations from exposed
outer coasts into protected waters during winter.
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Murrelets typically aggregate in small, well-defined foraging areas where prey species concentrate
(Nelson 1997). They feed opportunistically on small fish (e.g., sand lance, anchovy, herring, capelin, and
smelt) and invertebrates (USFWS 1997, 2005a). They typically capture prey within 164 ft (50 m) of the
surface (Thoresen 1989), but have been documented foraging throughout the water column, including
the bottom (Sanger 1987). The murrelet forages by pursuit diving in relatively shallow waters, usually
between 6 and 24 ft (20 and 80 m) in depth, using its wings for underwater propulsion. Foraging dive
times average about 16 seconds. Murrelets generally forage during the day, and are most active in the
morning and late afternoon hours, but some foraging also occurs at night (Ralph and Miller 1995). The
majority of birds are found as pairs or as singles in a band about 91 to 610 ft (300 to 2,000 m) from
shore. Typically, marbled murrelets are foraging when venturing this distance offshore.

Marbled murrelets have been recorded with average flight speeds of 63 mi/hr (101 km/hr) (Harper et al.
2004) and a maximum speed of 98 mi/hr (158 km/hr) (Nelson 1997). Stumpf et al. (2011) recorded
marbled murrelets traveling at an average flight height of 830 ft (253 m) for seaward flights.

3.2.5.6.b Short-tailed Albatross

The short-tailed albatross (Phoebastria albatrus) is listed as endangered under the ESA throughout its
range (65 FR 46643-46654; July 31, 2000). Currently, no critical habitat has been designated for this
species (Piatt et al. 2006; USFWS 2000). A recovery plan for the short-tailed albatross was published in
2005 (USFWS 2005b).

Short-tailed albatrosses move seasonally around the North Pacific Ocean (International Union for the
Conservation of Nature 2016). During the breeding season, short-tailed albatrosses prefer to nest on
isolated, windswept, offshore islands protected from human access (USFWS 2000). Almost all of these
birds nest on two uninhabited islands outside of the proposed action areas: Torishima Island (78 percent
of breeding pairs) and Minami-Kojima (22 percent of breeding pairs) (USFWS 2014).

Occurrence in the Bering Sea of Alaska is common, as short-tailed albatrosses feed along the shelf break
and the Aleutian chain (USFWS 2005b). Most commonly, these birds are pelagic, occurring at the edges
of the basins in the Bering Sea. They tend to concentrate along the edge of the continental shelf and
upwelling zones (NatureServe 2004). The northernmost extent of the range of the short-tailed albatross
is the Bering Strait, and the southernmost extent of their range, along the coast of North America, is
northern California (USFWS 2005b).

Of the 242 short-tailed albatross sightings recorded during International Pacific Halibut Commission
stock assessment surveys from 2002 to 2013, none were in waters off of Washington (Geernaert 2013).
In the vicinity of the Pacific Northwest proposed action area, only a single sighting record exists (Piatt
and Drew 2015). In 1970, the sighting of a single short-tailed albatross offshore Washington was
considered worthy of publication (Wahl 1970). Short-tailed albatrosses occur only as migrants in
Washington and do not nest in the state (WDFW 2015). Occurrence of the short-tailed albatross in the
Pacific Northwest proposed action area would be extralimital and considered a very rare event.

Short-tailed albatrosses are surface feeders and scavengers, foraging frequently in sight of land and
more inshore than other North Pacific albatrosses. Short-tailed albatrosses feed at the surface and their
diet consists of shrimp, squid, and fish (USFWS 2005b).

Although flight speed and altitude were not available for short-tailed albatrosses, information
concerning other albatross species is available. When traveling over open ocean habitats, these species
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were recorded traveling at average speeds between 25 and 30 mi/hr (40 and 48 km/hr) (Alerstam et al.
1993). Various species of albatross were observed flying at altitudes of 13 to 26 ft (4 to 8 m) in coastal
areas (Pennycuick 1982).

3.2.5.6.c Steller’s Eider

The Alaska breeding population of Steller’s eider (Polysticta stelleri) is listed as threatened under the ESA
(56 FR 19073; June 11, 1997). Critical habitat is designated in five units in Alaska, including Kuskokwim
Shoals, the Seal Islands, Nelson Lagoon, Izembek Lagoon on the north side of the Alaska Peninsula, and
the Yukon-Kuskokwim Delta (66 FR 8850; 02 February 2001). Critical habitat for this species is located
entirely within the Arctic proposed action area (Figure 3-7). A recovery plan for the Steller’s eider was
published in 2002 (USFWS 2002). Steller’s eider may be encountered within the Arctic proposed action
area year-round, typically near the sea surface.

Steller’s eider are mostly described as a near-shore species; however, they have been detected over
18.6 mi (30 km) from shore in Kuskokwim Bay (U.S. Fish and Wildlife Service 2001) and frequently use
waters up to 98 ft (30 m) deep in winter, possibly for resting and/or foraging on zooplankton (Martin et
al. 2015). Usually, wintering Steller’s eiders are found within 0.25 mi (400 m) of shore except where
shallows extend farther offshore in bays and lagoons or near reefs (USFWS 2002). The Kuskokwim bay
portion of the critical habitat extends up to about 25 miles seaward (Figure 3-7).

Currently, three breeding populations of Steller’s eiders are recognized worldwide. Two of these
populations breed in Russia, and the other breeds along the Arctic coast, particularly near
Barrow/Utgiagvik, in the spring and summer, (Kertell 1991). Steller’s eiders also breed in western Alaska
on the Yukon-Kuskoskwim Delta, but only in small numbers (Alaska Department of Fish and Game
2017j). Steller’s eiders nest outside of the Arctic proposed action area in tundra habitats generally 12 to
19 mi (20 to 30 km) inland from the coast, but may use nesting locations as far inland as 62 to 93 mi
(100 to 150 km) (Fredrickson 2001).

During their southward fall migration, Steller’s eiders inhabit shallow seas near the coast and shallow
coastal lagoons (Fredrickson 2001). Most molt in a few lagoons on the north side of the Alaska Peninsula
and along the western Alaska coast (U.S. Fish and Wildlife Service 2011). Some remain in these areas
throughout winter, while others disperse to the coastal waters of the eastern Aleutian Islands, southern
Alaska Peninsula, Kodiak Archipelago, and southern Cook Inlet, intermixing with the far more abundant
(and non-listed) Russian Pacific population. In the spring, Steller's eiders return to their breeding
grounds, generally moving east and north in large flocks along the coast, although birds may take
shortcuts across Bristol Bay and Kotzebue Sound (Minerals Management Service 2006). They migrate in
long lines only a few feet above the water (Alaska Department of Fish and Game 2017j).

In marine environments, Steller’s eiders prey upon mollusks, crustaceans, polychaete worms,
echinoderms, small fish, gephyrean worms, gastropods, and brachiopods (Bustnes et al. 2000; Petersen
1981). They forage in coastal lagoons and inlets, around reefs, and in marine bays. They are often
associated with sea lettuce (Ulva spp.), eelgrass (Zostera spp.), and brown seaweed (Fucus spp.) where
small mollusks, gastropods, and crustaceans are abundant (Fredrickson 2001). They typically dive for
their prey in water 16 to 33 ft (5 to 10 m) deep (Fredrickson 2001). At the Izembek Lagoon within the
Aleutian Basin, time spent foraging accounted for 60.7 percent of their diurnal activity in the winter
(Fredrickson 2001). Steller’s eiders spend more time foraging in the winter (76.1 percent) than in the
spring (54.5 percent), but they forage mainly in Izembek Lagoon and Cold Bay within the Aleutian Basin
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during both seasons (Fredrickson 2001). Although flight speed and altitude were not available for
Steller’s eiders, information on eiders in general suggests average flight altitudes of 20 ft (6 m) and
average flight speeds of 47.9 mi/hr (172 km/hr) offshore Alaska (Day et al. 2005).
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Figure 3-7. Designated Critical Habitat for the Steller’s Eider
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3.2.5.6.d Spectacled Eider

The spectacled eider (Somateria fischeri) is listed as threatened under the ESA throughout its range (58
FR 27474; May 10, 1993). In 2001, the United States Fish and Wildlife Service (USFWS) designated
critical habitat (Figure 3-8) for spectacled eider (66 FR 9146; February 6, 2001). Critical habitat is
designated in the Yukon-Kuskokwim Delta, Norton Sound, Ledyard Bay, and the Bering Sea; therefore,
critical habitat is located within the Arctic proposed action area (Figure 3-8). A recovery plan for the
spectacled eider was published in 1996 (USFWS 1996). Spectacled eiders may be encountered in the
Arctic proposed action area year-round. In the offshore environment, they are most likely to be
encountered southwest of St. Lawrence Island in winter.

Spectacled eiders spend a significant portion of their life in the offshore marine environment. They have
been recorded up to 128 mi (206 km) offshore (Petersen et al. 1999). In the winter, spectacled eiders
congregate in the Bering Sea around open leads (polynyas) and holes in pack ice or over pelagic habitats
with water depths greater than 262 ft (80 m) (Grebmeier and Cooper 1995). They are not restricted to
polynyas, however, and may use areas with greater than 60 percent ice coverage (Petersen et al. 1999).
They are typically found south of 64° N, north of 61° N, west of 168° W, and east of 175° W. Their core
wintering area in most years is restricted to a relatively small area (about 31 by 47 mi [50 by 75 km])
centered at about 62° N 173° W (southwest of St. Lawrence Island) (Petersen et al. 1995; Petersen et al.
1999). Rarely, individuals or small flocks of spectacled eiders inhabit Izembek Lagoon, Kodiak Island, and
Kachemak Bay in the winter, but the vast majority of the population inhabit the Bering Sea (Dau and
Kistchinski 1977). During their spring and fall migration periods, spectacled eiders inhabit the off-shore
regions of the Arctic, Chukchi, and Bering Seas (Petersen et al. 1995; Petersen et al. 1999).

During the breeding season, most spectacled eiders in North America breed in western Alaska at the
Yukon-Kuskowim Delta, from Nelson Island to the Askinuk Mountains, near the Bering Sea. In northern
Alaska, they breed in wetlands along the coasts of the Beaufort and Chukchi seas from Demarcation
Point to Barrow/Utqgiagvik and from Barrow/Utgiagvik to Wainwright during the summer months.
Spectacled eiders nest on small islands and peninsulas, along the shorelines of ponds, and in dry areas of
wet meadows (Anderson et al. 1999; Dau 1976; Kistchinski and Flint 1974; Pearce et al. 1998; Petersen
et al. 2000). While living inland during the breeding season, spectacled eiders prey upon insects and
insect larvae, seeds, and plant materials along the edges and bottoms of freshwater ponds (Kistchinski
and Flint 1974; Petersen et al. 2000) by feeding at the surface, upending, dabbling, or diving for their
prey (Kistchinski and Flint 1974; Petersen et al. 2000). During the non-breeding seasons, they forage in
marine habitats and mostly consume benthic invertebrates in waters greater than 262 ft (80 m) deep
(Petersen et al. 1998) by diving for their prey (Petersen et al. 2000).

Females migrate to molting areas in July if unsuccessful at nesting, or in August/September if successful
(Petersen et al. 1999). When migrating between nesting and molting areas, spectacled eiders travel
along the coast up to 37 mi (60 km) offshore (Petersen et al. 1999). Molting flocks gather in relatively
shallow coastal water, usually less than 118 ft (36 m) deep. Late summer and fall molting areas have
been identified in eastern Norton Sound (northern Bering Sea) and Ledyard Bay (eastern Chukchi Sea) in
Alaska (U.S. Fish and Wildlife Service 2003). Eiders are particularly vulnerable during the fall molting
period, when they are unable to fly for approximately three weeks between June and October (Petersen
et al. 1999). Although flight speed and altitude were not available for spectacled eiders, information on
eiders in general suggests average flight altitudes of 20 ft (6 m) and average flight speeds of 47.9 mi/hr
(172 km/hr) offshore Alaska (Day et al. 2005).
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Figure 3-8. Designated Critical Habitat for the Spectacled Eider
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3.2.5.7 Seabird and Shorebird Hearing
3.2.5.7.a In Air

Dooling (2002) provided a complete summary of what is known about basic in-air hearing capabilities of
a variety of bird species. Birds hear best in air at frequencies between 1 and 5 kHz, with absolute
sensitivity often approaching 0 to 10 dB re 20 micropascals (1Pa) at the most sensitive frequency, which
usually is in the region of 2 to 3 kHz. A study of diving birds (ducks, gannets, and loons) showed best in-
air hearing between 1 and 3 kHz (Crowell et al. 2015). On average, the spectral limit of “auditory space”
available for a bird to vocally communicate in air extends from approximately 0.5 to 6 kHz (Dooling
2002). Dooling (2002) and Beason (2004) also noted that birds do not hear well at either high or low
frequencies when compared to most mammals, and do not hear at frequencies greater than 15 kHz. The
only study of hearing in a penguin indicated best sensitivity between 0.6 and 4 kHz in air (Wever et al.
1969).

Studies have examined hearing loss and recovery in only a few species of birds, and none studied
hearing loss in seabirds (Hashino et al. 1988; Ryals et al. 1999; Ryals et al. 1995; Saunders and Dooling
1974). A bird may experience PTS if exposed to a continuous Sound Pressure Level (SPL) over 110 A-
weighted decibels (dBA) re 20 uPa in air. Continuous noise exposure at levels above 90 — 95 dBA re 20
UPa can cause TTS (Dooling and Therrien 2012), while physical damage to birds’ ears occurs with short-
duration but very loud sounds (>140 dBA re 20 uPa for a single blast or 125 dBA re 20 pPa for multiple
blasts) (Dooling et al. 2006). The potential effects from in air acoustic noise from the Proposed Action
includes: TTS, auditory system damage and PTS, masking, and other physiological and behavioral
responses.

3.2.5.7.b In Water

Diving birds may not hear well under water because of adaptations to protect their ears from pressure
changes during diving (Dooling and Therrien 2012). Currently, there is limited underwater auditory
threshold data. The long-tailed duck (Clangula hyemalis) was recorded responding to underwater sound
stimuli with frequencies between 0.5 and 2.86 kHz at underwater stimuli greater than 117 dB re 1 uPa
@ 1 m (Therrien 2014). The most recent study on the underwater hearing range of a diving bird was on
great cormorants (Phalacrocorax carbo). Hansen et al. (2017) found that great cormorants can hear
between 1 and 4 kHz underwater. Common murres (Uria aalge) avoided gill nets with acoustic deterrent
devices emitting a 1.5 kHz tone at 120 dB re 1pPa @ 1 m (Melvin et al. 1999). Seabirds spend a limited
amount of time underwater, and Dooling and Therrien (2012) speculate that hearing may not serve a
useful function, such as locating prey or avoiding predators, for birds underwater (although research in
this area is lacking). The masking effects to seabirds are unable to be estimated due to variable species
communication styles, behaviors, and hearing capabilities (Dooling and Popper 2007). Since ESA-listed
seabirds spend a limited amount of time (ranging from dives of four to 58 seconds (Hawkins et al. 2000;
Heath et al. 2007) underwater, exposure to underwater noise would not be prolonged and therefore
any seabirds in the area would not be expected to overlap with the proposed activities expected to
produce underwater noise for an extended period of time. The potential effects from in-water acoustic
noise from the Proposed Action includes: TTS, auditory system damage and PTS, masking, and other
physiological and behavioral responses. There are currently no criteria for acoustic thresholds to
evaluate potential impacts to birds.
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3.2.6 Sea Turtles

Since 1977, NMFS and the USFWS have shared jurisdiction over the recovery and conservation of sea
turtles, all of which are listed as endangered or threatened under the ESA. Six species of sea turtle are
found in U.S. waters: the green sea turtle (Chelonia midas), hawksbill turtle (Eretmochelys imbricata),
Kemp's ridley turtle (Lepidochelys kempii), leatherback turtle (Dermochelys coriacea), loggerhead turtle
(Caretta caretta), and the olive ridley turtle (Lepidochelys olivacea). Recovery plans were published for
all six sea turtles in 1998 (NMFS and USFWS 1998). Within the proposed action areas, sea turtles are
only expected to occur in the Pacific Northwest proposed action area, although leatherback sea turtles
are considered extralimital in the Arctic proposed action area. All other sea turtle species, which may be
encountered outside of the proposed action areas, are discussed in Appendix A, as species evaluated for
“Transit Only.” The only ESA-listed species within the proposed action areas is the leatherback sea
turtle, described in Section 3.2.6.3. General information on sea turtle hearing is discussed in Section
3.2.6.4.

Sea turtles are highly migratory, ranging throughout vast expanses of the world’s oceans. Because most
are ectothermic, they must live in warm waters or risk cold stunning, which entails decreased
circulation, lethargy, shock, and possibly death. Leatherbacks are the exception, and are more likely to
be found in colder waters at higher latitudes because of their unique ability to maintain an internal body
temperature higher than that of their environment (Hodge and Wing 2000). Habitat use varies among
species and within the life stages of individual species, correlating primarily with the distribution of
preferred food sources, as well as the locations of nesting beaches.

Little information is available about a sea turtle’s life history after hatching. Open-ocean juveniles spend
perhaps up to around 10 years drifting, foraging, and developing (Luschi et al. 2003). After this period,
most species of sea turtles are found in more coastal habitats, where they complete their development.
The leatherback sea turtle however, is known to continue to travel long-distances throughout its lifetime
(Hughes et al. 1998). Although sea turtles live most of their lives in the ocean, adult females must return
to beaches on land to lay their eggs. Sea turtles exhibit natal site fidelity, and in the most well-studied
cases, these habitats are likely to be closer to the nesting beach where the hatchling emerged than to
the pelagic nursery habitat (Luschi et al. 2003). They often migrate long distances between feeding
grounds and nesting beaches

3.2.6.1 Arctic Proposed Action Area Overview

Although sea turtles are absent from polar waters, they have been sighted in Alaska on rare occasions.
Statewide, including areas in southeast Alaska outside of the Arctic proposed action area, from 1960 to
2007, there have been two reported sightings of loggerhead sea turtles, three reported sightings of olive
ridley sea turtles, 15 reported sightings of green sea turtles, and 19 reported sightings of leatherback sea
turtles (Alaska Department of Fish and Game 2017d, 2017f, 2017g, 2017h). Prior to 1993, sightings were
mostly of live leatherbacks; however, since that time, most observations of sea turtles in Alaska have
only been of green sea turtle carcasses (Hodge and Rabe 2008). While olive ridley sea turtles and
loggerhead sea turtles were once rare visitors to the Gulf of Alaska, they have not been seen in many
years either due to changes in oceanographic conditions, turtle populations and distribution, or climate
change.

Only the range of the leatherback sea turtle extends into the Arctic proposed action area (specifically,
the southern Bering Sea). All other sightings are limited to the Alaskan Gulf Coast. Based on records
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from 1960-1998, Hodge and Wing (2000) identify July through October as “turtle season” in Alaska.
Hodge and Wing suggest that Alaskan waters may provide marginal habitat for the cold-tolerant
leatherback sea turtle, but are beyond the tolerable range of the other three species. Sea turtles
probably reach Alaska by way of the warm Japan Current and North Pacific Current (Hodge and Rabe
2008).

3.2.6.2 Pacific Northwest Proposed Action Area Overview

Three species of sea turtles have been observed off Washington State: green sea turtles, leatherback sea
turtles, and loggerhead sea turtles (Washington State Department of Ecology 2017). Leatherback and
loggerhead sea turtles are listed as endangered under the ESA (leatherback sea turtle: 35 FR 8491; June
2, 1970 and loggerhead sea turtle: 76 FR 58868; September 22, 2011), while green sea turtles are listed
as threatened (81 FR 20057; May 6, 2016). These species nest in tropical regions; no nesting occurs
within the Pacific Northwest proposed action area or on nearby shores of Washington State. The
leatherback sea turtle is the only sea turtle found regularly in Washington waters, where it is also listed
as endangered by the state. While loggerhead sea turtles and green sea turtles could be observed off
Washington State (see below), the likelihood that they would overlap with the Pacific Northwest
proposed action area during vessel functionality testing is low; therefore, they are only analyzed for
potential effects from vessel movement while the vessel is in transit (Appendix A).

Foraging leatherbacks in Washington belong to the western Pacific population (Dutton et al. 2000),
which nests in Indonesia, the Solomon Islands, Papua New Guinea, and Vanuatu (Sato 2016a). The
migration from their nesting grounds to their foraging grounds represents a 10—12 month journey
(Benson et al. 2011). In Washington, their range spans from the entire outer coast toward pelagic
waters. Sighting and stranding records in Washington occur from May through October, with 78 total
reports from 1975 to 2013 (Sato 2016a).Their abundance is highest in summer and fall, especially in
areas where oceanographic conditions (e.g., the Columbia River plume) aggregate jellyfish (Washington
State Department of Ecology 2017). This plume can extend to the north and south of the Columbia River
mouth during this time, but it does not appear to overlap with the Pacific Northwest proposed action
area, based on recent studies (Hickey et al. 2005; Thomas and Weatherbee 2006). Similarly, the
proposed action area is farther offshore and does not overlap with critical habitat for the leatherback
sea turtle (Figure 3-9), and if anything, the actual activity footprint would be smaller than that of the
entire proposed action area.

In contrast to leatherback sea turtles, sightings of loggerhead turtles (North Pacific DPS) and green sea
turtles (East Pacific DPS) are much more rarely recorded off the Washington coast (Washington State
Department of Ecology 2017). These observations are usually of stranded individuals. To date, 28 green
sea turtles and 8 loggerhead sea turtles have been found along the outer of coast of Washington since
1950 and 1980, respectively (Sato 2016b). Washington is located north of the green sea turtle’s
geographic range, and turtles found here are thought to have been swept northward from southern
California by ocean currents. Most appear to have died from hypothermia or related conditions (Sato
2016b). Green sea turtles in Washington are members of the East Pacific DPS, which is thought to nest
on beaches in Mexico (Sato 2016b). Loggerhead sea turtles in Washington are members of the North
Pacific DPS, which nest in Japan (Bowen et al. 1995). Both species are considered extralimital to the
Pacific Northwest proposed action area, and are therefore not discussed further.
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3.2.6.3 ESA-Listed Sea Turtles
3.2.6.3.a Leatherback Sea Turtle

The leatherback sea turtle (Dermochelys coriacea) is listed as endangered under the ESA (35 FR 8491;
June 2, 1970). There are seven recognized subpopulations of leatherback sea turtles that very widely in
size, range, and population trend, but only the western Pacific leatherback subpopulation is found in the
proposed action area. NMFS published a recovery plan for the western Pacific subpopulation in 1998
(NMFS and USFWS 1998). Critical habitat for leatherback turtles has been designated on the West Coast
of California, Oregon, and Washington (77 FR 4170; January 26, 2012) (NMFS 2012c). The Washington
portion of the critical habitat is the closest to the Pacific Northwest proposed action area, but the
proposed action area is farther offshore and does not overlap with designated leatherback sea turtle
critical habitat (Figure 3-9). Leatherback sea turtles may occur in the Pacific Northwest proposed action
area. They may rarely occur in the southernmost portion of the Arctic proposed action area, but they
are considered extralimital.

Leatherback turtles are commonly known as pelagic animals, but they also forage in coastal waters
(National Marine Fisheries Service 2016a). The leatherback turtle is the most widely distributed of all sea
turtles, foraging in temperate and subpolar regions of all oceans, and migrating to tropical nesting
beaches (NMFS and USFWS 1992). Leatherback turtles are highly migratory, exploiting convergence
zones and upwelling areas in the open ocean, along continental margins, and in archipelagic waters
(Eckert 1999). In the eastern North Pacific Ocean, leatherback turtles are broadly distributed from the
tropics to as far north as Alaska (Hodge and Wing 2000). In Washington, leatherback sea turtles range
from the entire outer coast toward pelagic waters. Abundance is highest in summer and fall, especially
within the Columbia River plume (Washington State Department of Ecology 2017), which may overlap
with the southeastern extent of the Pacific Northwest proposed action area (Hickey et al. 2005; Thomas
and Weatherbee 2006).

Total global abundance of leatherback sea turtles is estimated at 54,262 nests (Wallace et al. 2013).
Wallace et al. (2013) reported that the western Pacific leatherback sea turtle subpopulation has declined
by 83 percent over the past three generations (roughly 100 years), mainly due to human exploitation,
low hatching success, and fisheries bycatch. Sighting and stranding records in Washington occur from
May through October, which is likely correlated with prey availability with 78 total reports from 1975 to
2013 (Sato 2016a), likely indicating a peak in presence in the Pacific Northwest proposed action area.
The limited number of aerial surveys and incidental reports off of Washington cannot provide an
accurate population estimate for this specific area; however, based on the strong decline in the western
Pacific nesting population, the number of leatherbacks in Washington is likely also declining (Sato
2016a).

Primary prey includes salps and jellyfish, which leatherback sea turtles eat with tooth-like cusps and
sharp-edged jaws adapted for feeding on soft-bodied animals (National Marine Fisheries Service 2016a).
Off of Washington, foraging peaks during the summer and fall when large aggregations of jellyfish arrive,
particularly brown sea nettles (Chrysaora fuscescens) and moon jellies (Aurelia labiata) (Sato 2016a).
They also feed on other soft-bodied organisms (e.g., tunicates, cephalopods).
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3.2.6.4 Sea Turtle Hearing

The auditory system of the sea turtle appears to work via water and bone conduction, with lower-
frequency sound conducted through skull and shell, and does not appear to function well for hearing in
air (Lenhardt et al. 1983; Lenhardt et al. 1985). Sea turtles do not have external ears or ear canals to
channel sound to the middle ear, nor do they have a specialized eardrum. Instead, fibrous and fatty
tissue layers on the side of the head may be the sound-receiving membrane in the sea turtle, a function
similar to that of the eardrum in mammals, or may serve to release energy received via bone conduction
(Lenhardt et al. 1983). Sound is transmitted to the middle ear, where sound waves cause movement of
cartilaginous and bony structures that interact with the inner ear (Ridgway et al. 1969). Unlike
mammals, the cochlea of the sea turtle is not elongated and coiled, and likely does not respond well to
high frequencies, a hypothesis supported by a limited amount of information on sea turtle auditory
sensitivity (Bartol 1994; Ridgway et al. 1969). Investigations suggest that sea turtle auditory sensitivity is
limited to low-frequency bandwidths, such as the sound of waves breaking on a beach. The role of
underwater low-frequency hearing in sea turtles is unclear. Sea turtles may use acoustic signals from
their environment as guideposts during migration and as cues to identify their natal beaches (Lenhardt
et al. 1983), but they appear to rely on other non-acoustic cues for navigation, such as magnetic fields
(Lohmann and Lohmann 1996) and light (Avens and Lohmann 2003). Additionally, they are not known to
produce sounds underwater for communication.

Sea turtles typically hear low frequencies from 30 to 2,000 Hz, with a range of maximum sensitivity
between 100 and 800 Hz (Bartol 1994; Bartol and Ketten 2006; Lenhardt 2002; Ridgway et al. 1969).
Research of leatherback sea turtle hatchlings using auditory evoked potentials showed the turtles
respond to tonal signals between 50 and 1,200 Hz in water (maximum sensitivity 100 to 400 Hz) (84 dB
re: 1 yuPa-rms at 300 Hz) (Piniak et al. 2012).

3.2.7 Marine Mammals

Cetaceans (suborder Mysticeti and Odontoceti) and carnivores (including suborder Pinnipedia) may
occur in the proposed action areas. In the United States, all marine mammals are protected under the
MMPA, and some are offered additional protection under the ESA. NMFS maintains jurisdiction over
whales, dolphins, porpoises, seals, and sea lions. The USFWS maintains jurisdiction over certain other
marine mammal species, including walruses (Odobenus rosmarus), polar bears (Ursus maritimus),
dugongs (Dugong dugon), sea otters (Enhydra lutris), and manatees (Trichechus manatus). This
document covers all marine mammals under both NMFS’ and the USFWS’ jurisdiction, as well as marine
mammals that are protected by the Antarctic Treaty Systems (seals) and the International Convention
for the Regulation of Whaling. ESA-listed marine mammals are discussed in Section 3.2.7.4. Any non-ESA
listed species, including a non-ESA listed stock or DPS of an ESA-listed marine mammal are included in
Section 3.2.7.5. Marine mammals whose distribution overlaps with probable transiting routes, but do
not fall under any of the above categories of marine mammals, are discussed only in Appendix A, but the
discussions under Section 4.1.3 (Vessel Noise) and Section 4.2.1 (Vessel Movement) would be applicable
for analysis. Marine mammals are expected in all proposed action areas. General information on marine
mammal hearing and vocalization is discussed is discussed in Section 3.2.7.6. This PEIS also presents
information, when applicable, regarding subsistence hunting and whaling.

Several terms are used to describe different types of marine mammal distribution. Animals with a
cosmopolitan distribution are those that are found all over the world, like many of the great whales.
Circumpolar refers to a distribution in high latitudes around one of the poles. Marine mammals that are
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circumpolar, in either the Northern or Southern Hemispheres (but not both) include the bowhead whale
(Balaena mysticetus), Narwhal (Monodon monoceros), beluga whale (Delphinapterus leucas), Southern
right whale dolphin (Lissodelphis peronii), hourglass dolphin (Lagenorhynchus cruciger), Arnoux’s
beaked whale (Berardius arnuxii), polar bear, crabeater seal (Lobodon carcinophaga), ringed seal,
Weddell seal, Southern elephant seal (Mirounga leonine), and Ross seal (Ommatophoca rossi). Some
cetaceans have circumpolar distribution during only part of the year; these include populations of
humpback whales (Megaptera novaeangliae), fin whales (Balaenoptera physalus), killer whales, and
male sperm whales (Physeter macrocephalus).

A coastal distribution denotes an occurrence close to the coast and often includes adjacent waters over
the continental shelf. Many marine mammals have a coastal distribution for part of all of their lives;
these include many species of dolphins, porpoises, and some pinnipeds, as well as some baleen whales.
The sea otter occurs almost exclusively in coastal waters.

Species that occur in the open sea, either year-round or for only a portion of the year, are pelagic. The
sperm whale and many beaked whales are truly pelagic species, rarely coming near land except in places
where the continental shelf is narrow and deep waters that abut the coastline. Any marine mammal
whose distribution is partly to exclusively tied to ice is said to be pagophilic, or “ice-loving.” Many of the
pinnipeds breed and feed on or around ice. Bowhead whales spend much of its life in partly frozen
waters and can travel considerable distances under ice. The beluga and Narwhal also spend much time
in ice. It is also common to find aggregations of polar species in semipermanent areas of open water,
known as polynyas. The polar bear spends much of its life on sea ice and swims considerable distances
between ice floes.

Forty-five species of marine mammals (Table 3-9) may occur in the proposed action areas (Arctic,
Antarctic, and Pacific Northwest). The entire list of marine mammal species, including a description of
distribution and seasonality, is provided in Appendix A, Section A.3, and includes those species that
would only be encountered during transit, identified as “Transit Only.”” If a species is expected to be
present in an action area (Arctic [during icebreaking], Pacific Northwest [during vessel functionality and
maneuverability testing, post dry dock], or Antarctic [during icebreaking]) it is identified in Table 3-9 by
the DPS or stock as expected in that geographic location. Although not specifically identified in Table
3-9, the assumption is that vessel movement, as it pertains to icebreaking or vessel performance post-
dry dock, also applies to the proposed action areas identified in Table 3-9. The term “NA” means that
the geographic location is “not applicable” for that species—the species is not expected to be found in
that geographic location where the activity specified above is likely to occur (e.g., species is not
expected to be present in the Arctic area where icebreaking is proposed), but is included for
consistency.

7 The term “Transit Only” indicates that the species would be encountered only during vessel noise and movement between Ports or
icebreaking locations, but not found at any of the specified locations described above (e.g., expected between transit from Seattle and
McMurdo Station) and more information on these “Transit Only” species can be found in Appendix A.



Polar Icebreaker Draft Programmatic EIS
August 2018

USCG
Page 3-65

Table 3-9. Marine Mammal Species that May Be within the Proposed Action Areas whose Distribution Overlaps with Icebreaking

(Arctic or Antarctic) or Vessel Performance Testing (Pacific Northwest)

Species Arctic Antarctic | Pacific Northwest (PNW) | Status®
Cetaceans: Mysticetes
Blue whale Global: Endangered
(Balaenoptera musculus) NA Present ENP stock CITES: App |
IUCN: EN A1 adb?
Global: Endangered
(B;:;/::::r;v:satliietus) Western Arctic stock NA NA CITES: App |
IUCN: EN
Fin whale Global: Endangered
(Balaenoptera physalus) Northeast Pacific stock Possible Presence CA/OR/WA stock CITES: App |
IUCN: EN A1d?
WNP DPS-Endangered
Gray whale WNP Stock; ENP stock NA WNP Stock; ENP stock, | e anp |
(Eschrichtius robustus) PCFG
IUCN: LC
WNP DPS and Central
WNP stock; CNP stock CA/OR/WA stock America DPS-Endangered
Humpback whale (stocks overlap on Present .
(Megaptera novaeangliae) feeding grounds) (stocks overlap on Mexico DPS-Threatened
feeding grounds) CITES: App |
IUCN: LC
Minke whale (Common) Common minke whale, NA Common minke whale; ﬁIoTcht.i:an);;::d!nt)
(Balaenoptera acutorostrata) Alaska stock CA/OR/WA stock IUCN: LC
Minke whale (Antarctic) CITES: App |
(Balaenoptera bonaerensis) NA Present NA IUCN: DD
Global: Endangered;
. Critical Habitat (71 FR
:\'E‘Z’rgz /:2;2(';02?3256";;‘3"3 ENP stock NA ENP stock 38277)
CITES: App |
IUCN: EN
Sei whale Global: Endangered
NA Possible Presence ENP stock CITES: App |

(Balaenoptera borealis)

IUCN: EN
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Species Arctic Antarctic Pacific Northwest (PNW) | Status!
Cetaceans: Odontocetes
Arnoux’s beaked whale CITES: App |
, NA P NA
(Berardius arnuxii) resent IUCN: DD
Cook Inlet DPS-
Beaufort Sea stock, En.d.angered-
Beluga whale Eastern Chukchi Sea NA NA Critical Habitat for CI
(Delphinapterus leucas) stock Beluga (76 FR 20180)
CITES: App Il
IUCN: NT
Baird’s beaked whale CA/OR/WA stock CITES: App Il
(Berardius bairdii) Alaska stock NA IUCN: DD
Blainville’s beaked whale NA . CITES: App Il
NA P I
(Mesoplodon densirostris) ossible presence IUCN: DD
Bottlenose dolphin NA NA CA/OR/WA stock CITES: App Il
(Tursiops truncatus) IUCN: LC
Cuvier’s beaked whale Alaska stock CITES: App Il
- . . NA CA/OR/WA stock
(Ziphius cavirostris) /OR/WA stoc IUCN: LC
Dall’s porpoise CITES: App Il
Alaska stock NA CA/OR/WA stock
(Phocoenoides dalli) aska stoc /OR/WA stoc IUCN: LC
Northern
Harbor porpoise . NA Oregon/Washington CITES: App Il
B S tock -
(Phocoena phocoena) ering >ea stoc Coast stock; Washington | IUCN: LC
Inland Waters stock
Hubb’s beaked whale . CITES: App Il
(Mesoplodon carlhubbsi) NA NA Possible Presence IUCN: DD
PNW: Southern Resident-
AK (resident); Atl Endangered

Transient; Gulf of AK,

Northern (resident);

Critical Habitat for

Kill hal . . Ecotype A, but mainl South ident); )
! efw ale Aleutian Islands, Bering cotype u" mainly outhern (re5| ent) Southern Resident (71 FR
(Orcinus orca) . BandC Offshore (resident); West
Sea Transient Coast Transient 69054)
CITES: App Il
IUCN: DD
Narwhal . - CITES: App Il
(Monodon Monoceros) Unidentified stock NA NA IUCN: NT
Northern right whale dolphin CITES: App Il
(Lissodelphis borealis) NA NA CA/OR/WA stock IUCN: LC
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Species Arctic Antarctic Pacific Northwest (PNW) Status!
Pacific white-sided dolphin . CA/OR/WA, Northern CITES: App Il
North Pacif k NA
(Lagenorhynchus obliquidens) orth Pacific stoc and Southern stocks IUCN: LC
Risso’s dolphin NA CITES: App Il
NA CA/OR/WA stock
(Grampus griseus) /OR/WA stoc IUCN: LC
short-beaked common NA NA CA/OR/WA stock CITES: App I
dolphin (Delphinus delphis)
IUCN: LC
Short-finned pilot whale Presence is
(Globicephalus NA NA oceanographic condition- | CITES: App Il
macrorhynchus) dependent IUCN: DD
Southern bottlenose whale CITES: App Il
(Hyperoodon planifrons) NA Present NA IUCN: LC
Sperm whale Endangered
(FI?h seter microcephalus) North Pacific stock Possible Presence CA/OR/WA stock CITES: App |
Y p IUCN: VU Ald?
Stejneger’s beaked whale . CITES: App Il
Alaska stock NA Possible P
(Mesoplodon stejnegeri) aska stoc ossible Fresence IUCN: DD
Striped dolphin NA NA CA/OR/WA stock CITES: App Il
(Stenella coeruleoalba) IUCN: LC
Pinnipeds:Otariids
California sea lion
. , NA NA U.S. stock IUCN: LC
(Zalophus californianus) stoc
Norther!'\ fur se;.al Eastern Pacific stock NA Eastern Pacific stock IUCN: VU A2b*
(Callorhinus ursinus)
Arctic: Western DPS-
. Endangered
Steller sea' ||or1 Western U.S. stock NA Eastern U.S. stock Critical Habitat (58 FR
(Eumetopias jubatus)
4569)
IUCN: NT
Pinnipeds: Phocids
Bearded seal Arctic: Threatened
Alask k NA NA
(Erignathus barbatus) aska stoc IUCN: LC
Crabeater seal NA Present NA IUCN: LC
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Species Arctic Antarctic Pacific Northwest (PNW) Status!
Oregon/Washington
H I
arbor sga . Alaska stock NA stock; Washington Inland | IUCN: LC
(Phoca vitulina)
stock
Leopard seal NA Present NA IUCN: LC
(Hydrurga leptonyx)
Northern elephant seal . . .
. . . NA NA California Breeding stock | IUCN: LC
(Mirounga angustirostris)
Ribbon seal . Alaska stock NA NA IUCN: LC
(Histriophoca fasciata)
Arctic: Proposed as
Rineed seal Threatened,
(Phica hispida) Alaska stock NA NA Critical Habitat proposed
p IUCN: LC
Ross Seal . NA Present NA IUCN: LC
(Ommatophoca rossi)
Southern Elephant Seal NA Present NA IUCN: LC
(Mirounga leonine)
Spotted seal Alaska stock NA NA IUCN: LC
(Phoca largha) )
Weddell seal
.. NA P t NA IUCN: LC
(Leptonychotes weddellii) resen
Pinnipeds: Odobenids
Candidate species to list
Pacific walrus Alaska stock NA NA as Threatened

CITES: App Ill
IUCN: VU A3cS
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Species Arctic Antarctic Pacific Northwest (PNW) | Status!
Carnivores: Mustelids

Southwest Alaska DPS-

Threatened
Northern sea otter Northern sea otter Critical Habitat
(Southcentral Alaska (Washington stock) (Southwest Alaska DPS of
Sea otter (Enhydra lutris) ! NA Southern sea otter the Northern sea otter
Southeast Alaska, and (California stock) 74 FR 51938

Southwest Alaska CITES: App I and Il

(dependent on location)
IUCN: EN A2abe®

Carnivores: Ursids

Southern Beaufort Sea Threatened,
Polar bear stock, Alaska Critical Habitat (75 FR
(Ursus maritimus) Chukchi/Bering Sea NA NA 76086)
stock CITES: App Il
IUCN: VU A3c’

1 Status: IUCN Red List Categories (ver 3.1): EX - Extinct, EW - Extinct in the Wild, CR - Critically Endangered, EN - Endangered, VU - Vulnerable, LR/cd - Lower Risk/conservation
dependent, NT - Near Threatened (includes LR/nt - Lower Risk/near threatened), DD - Data Deficient, LC - Least Concern (includes LR/Ic - Lower Risk, least concern); IUCN =
International Union for Conservation of Nature; CITES = Convention on International Trade in Endangered Species of Wild Fauna and Flora (www.cites.org); APP — Appendix
lorll

2 The blue whale is assessed under criterion Al because the cause of this population’s reduction (commercial whaling) is reversible, understood, and is currently not under
operation. The fin whale was assessed under criterion A1, not under A2, A3 or A4. The analysis in this assessment estimates that the global population has declined by more
than 70% over the last three generations (1929-2007), although in the absence of current substantial catches it is probably increasing. The sperm whale population is
evaluated under IUCN criterion, A1, rather under A2-4 criteria because a peer-reviewed publication (Whitehead 2002) provided a model-based estimate of global trend that
can be used to evaluate the population under the A1 criterion, thus the specific notation.

3 Also known as the Layard’s beaked whale

4 Northern fur seal is evaluated under criterion A2b due to the fact that the causes of the reduction do not appear to have ceased, are not understood, and may not be reversible
based on the unknown cause, and that an index of abundance appropriate to the taxon (direct counting and mark-recapture) was used to assess population size).

5 The walrus was evaluated using criterion A3c because of the consideration of both the certainty of future decline in their habitat quality and the limitations of abundance and
trend data.

6 The sea otter was evaluated under criterion A2abe based on based on past large-scale population declines.

7 The polar bear was evaluated under criterion A3c because of the significant probability, across scenarios, of a reduction in mean global population size greater than 30%, and
the relatively low probability of a reduction greater than 50%.
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3.2.7.1 Arctic Proposed Action Overview

Data collection in the Arctic is limited by accessibility (seasonal) and logistical constraints. The Arctic
Region is being defined to include waters off the coast of northern Alaska, north of 60° N latitude (Figure
3-10). This boundary was used to separate those marine mammals expected in the Arctic proposed
action area from those that could be observed in proximity to and through the Bering Strait and into the
Chukchi Sea, but not likely (based on the best available science) to be within the proposed action area
where icebreaking is expected. Marine mammal occurrence is separated into the following marine
mammal groups: mysticetes, odontocetes, and pinnipeds and carnivores.

Mysticetes observed in the Arctic Region in proximity to the proposed action area include the bowhead
whale and the gray whale (Eschrichtius robustus). Odontocetes observed in the Arctic Region in
proximity to the proposed action area include the beluga whale and the Narwhal. Killer whales are
expanding their range in the Arctic and although they typically do not range beyond the Chukchi Sea into
the Beaufort Sea, they may expand into the Beaufort Sea in the future as ice conditions change.

Pinniped and carnivore species observed in the Arctic Region in proximity to the proposed action area
include the bearded seal, spotted seal (Phoca largha; maybe more coastal than where icebreaking
would take place), polar bear, and ringed seal.

The following marine mammals may be observed in the Arctic Region north of 60° N on either the Pacific
or Atlantic, but are not expected in the proposed action area where icebreaking would take place, and
are not discussed further, but maybe evaluated in Appendix A, if applicable to vessel noise and
movement (in transit): mysticetes: blue whale (Balaenoptera musculus; Atlantic only), fin whale (Pacific -
not above Bering Strait; Atlantic), humpback whale (Pacific -not above Bering Strait; Atlantic), minke
whale (Balaenoptera acutorostrata; Pacific -through Bering Strait but not in Beaufort Sea; Atlantic),
North Pacific right whale (Eubalaena japonica; Pacific -not above Bering Strait); odontocetes: Atlantic
white-sided dolphin (Lagenorhynchus acutus; Atlantic), Dall’s porpoise (Phocoenoides dalli; Pacific-not
north of St. Lawrence Island), harbor porpoise (Phocoena phocoena; Pacific and Atlantic, but coastal),
long-finned pilot whale (Globicephala melas; Atlantic), northern bottlenose whale (Hyperoodon
ampullatus; Atlantic), Sowerby’s beaked whale (Mesoplodon bidens; Atlantic), sperm whale (Atlantic),
Stejneger’s beaked whale (Mesoplodon stejnegeri; Pacific -not north of St. Lawrence Island), and white-
beaked dolphin (Lagenorhynchus albirostris; Atlantic); pinnipeds: harp seal (Pagophilus groenlandicus;
Atlantic), hooded seal (Cystophora cristata; Atlantic), Northern fur seal (Callorhinus ursinus; Pacific-not
north of St. Lawrence Island), ribbon seal (Histriophoca fasciata; Pacific-extends into Chukchi Sea),
Steller sea lion (Eumetopias jubatus; Pacific-just north of St Lawrence Island, but below the Bering
Strait), walrus (Pacific-range does extend near proposed icebreaking area, but coastal distribution;
Atlantic-coastal).

3.2.7.2 Antarctic Proposed Action Overview

Similar to the Arctic, data collection in the Antarctic is hampered by its limited (seasonal) accessibility
and logistic constraints. The Antarctic Region is being defined to include waters south of 60° S latitude
(Figure 3-10). The Southern Ocean often refers to waters surrounding Antarctica, but it should be noted
that many cetaceans also occur into temperate waters in the Southern Hemisphere. For the purposes of
this document, the two hemispheres (Northern and Southern) are divided into subheadings under each
species account. Information on marine mammals in Antarctica and the Southern Ocean are under the
subheading “Southern Hemisphere.” Little is known about the range and distribution for most marine
mammals in the Antarctic, specifically near McMurdo Station and Marble Point. However, when



PO OWooO~NO OIS, WN B

e e
N}

R O e e N Tl e
RPOW©OWom~NOOU AW

Polar Icebreaker Draft Programmatic EIS USCG
August 2018 Page 3-71

possible, any information specific to these locations in Antarctica is provided in detail under the species
account. Cetaceans observed in the Antarctic Region (inhabiting waters south of 60° S) include Arnoux’s
beaked whale, blue whale, fin whale, hourglass dolphin, humpback whale, killer whale, long-finned pilot
whale, minke whale (dwarf and Antarctic), sei whale (Balaenoptera borealis), Southern bottlenose whale
(Hyperoodon planifrons), Southern right whale (Eubalaena australis), Southern right whale dolphin,
spectacled porpoise (Phocoena dioptrica), and sperm whale. Pinnipeds observed in the Antarctic Region
(inhabiting waters/ice 60° S) include Antarctic fur seal (Arctocephalus gazelle), crabeater seal, elephant
seal, leopard seal, Ross seal, and Weddell seal. Although, the hourglass dolphin, Southern right whale,
spectacled porpoise, and Antarctic fur seal inhabit waters south of 60° S latitude, they are not expected
to overlap with the Antarctic proposed action area and icebreaking and are therefore discussed, if
applicable, to vessel noise and movement (in transit), in Appendix A.

3.2.7.3 Pacific Northwest Proposed Action Overview

The following cetaceans may be observed in or in the proximity to the Pacific Northwest proposed
action area (Figure 2-4): beaked whales (Baird’s [Berardius bairdii], Cuvier’s [Ziphius cavirostris], Hubb’s
[Mesoplodon carlhubbsi], Stejneger’s), killer whale, Northern right whale dolphin (Lissodelphis borealis),
Pacific white-sided dolphin (Lagenorhynchus obliquidens), pygmy and dwarf sperm whale (Kogia
breviceps and Kogia sima, respectively), short-beaked common dolphin (Delphinus delphis), short-finned
pilot whale (Globicephala macrorhynchus), striped dolphin (Stenella coeruleoalba), and Risso’s dolphin
(Grampus griseus). The following pinnipeds may be observed in or in the proximity to the Pacific
Northwest proposed action area: California sea lion (Zalophus californianus), harbor seal (Phoca
vitulina), Northern elephant seal (Mirounga angustirostris), Northern fur seal, and Steller sea lion.
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Figure 3-10. Arctic Region Defined as North of 60° N Latitude and Antarctic Region Defined as

South of 60° S Latitude
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3.2.7.4 ESA-Listed Marine Mammals
3.2.7.4.a Blue whale

The blue whale (Balaenoptera musculus) was listed as endangered under the Endangered Species
Preservation Act of 1969 on December 2, 1970 (35 FR 18319), the predecessor to the ESA. When the ESA
was passed in 1973, the blue whale was listed as endangered throughout its range. It is also listed as
depleted and as a strategic stock under the MMPA. NMFS published a recovery plan for the blue whale
in 1998 (NMFS 1998). No critical habitat is currently designated for this species. Blue whales may be
found in the Pacific Northwest proposed action area, in proximity to the Antarctic proposed action area,
or encountered in transit between all proposed action areas as described in Appendix A.

In general, blue whales are found in the open ocean, but they do come close to shore to feed and
possibly to mate and breed. Blue whales feed primarily on various species of krill (euphausiids). They are
observed from tropical waters to pack ice edges in both hemispheres, but are believed to avoid
equatorial waters. Calves are born in winter, apparently in tropical/subtropical breeding areas (the
specific locations of which are not known for most populations). The true blue whale (B. m.
musculus/indica/intermedia) occurs in the Pacific, Atlantic, Southern, and portions of the Indian Ocean
(see Section i). The pygmy blue whale (B. m. brevicauda) is smaller than the true blue whale and is found
in the Southern Hemisphere (see Section ii), specifically in the Indian and southwestern South Atlantic
oceans. Thus, in certain geographic areas, the true blue whale does overlap with the pygmy blue whale.
The Western North Atlantic stock would overlap with the proposed transiting areas between the
Northern and Southern Hemispheres and are discussed in Appendix A, as a species evaluated for
“Transit Only.”

Subsistence or Whaling

There are no reported takes of blue whales by Native subsistence hunters in the proposed action areas.
Two sanctuaries are currently designated by the International Whaling Commission (IWC), both of which
prohibit commercial whaling. The first of these, the Indian Ocean Sanctuary, was established in 1979
and covers the whole of the Indian Ocean south to 55° S. The second was adopted in 1994 and covers
the waters of the Southern Ocean around Antarctica. Although the IWC banned commercial whaling,
there are still some countries that do whale, particularly in the Southern Ocean. There are no known
takes of blue whales from current whaling practices.

i.  True blue whale
Northern Hemisphere

North Pacific blue whales were once thought to belong to as many as five separate populations (Reeves
et al. 1998), but acoustic evidence suggests only two populations occur, in the eastern and western
north Pacific (McDonald et al. 2006; Monnahan et al. 2014; Stafford 2003; Stafford et al. 2001). North
Pacific blue whales produce two distinct acoustic calls, referred to as “northwestern” and
“northeastern” types. It has been proposed that these represent distinct populations with some degree
of geographic overlap (Monnahan et al. 2014; Stafford 2003; Stafford et al. 2001). The northeastern call
predominates in the Gulf of Alaska, the U.S. West Coast, and the eastern tropical Pacific, while the
northwestern call predominates from south of the Aleutian Islands to the Kamchatka Peninsula in
Russia, though both call types have been recorded concurrently in the Gulf of Alaska (Stafford 2003;
Stafford et al. 2001). Photographs of blue whales in California have also been matched to individuals
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photographed off the Queen Charlotte Islands in northern British Columbia and to one individual
photographed in the northern Gulf of Alaska (Calambokidis et al. 2009b). Gilpatrick and Perryman (2008)
showed that blue whales from California to Central America (the Eastern North Pacific [ENP] stock) are
on average, two meters shorter than blue whales measured from historic whaling records in the central
and western north Pacific. The ENP stock of blue whales includes animals found in the eastern North
Pacific from the northern Gulf of Alaska to the eastern tropical Pacific and would overlap with the Pacific
Northwest proposed action area. Blue whales are not expected in the proposed action area in the Arctic,
but could be encountered in transit between the Pacific Northwest and Arctic proposed action areas
(see Appendix A).

Widespread whaling over the last century is believed to have decreased the blue whale population to
approximately 1 percent of its pre-whaling population size (Branch et al. 2007; Monnahan 2014;
Monnahan et al. 2014; Rocha et al. 2014; Sirovi¢ et al. 2004). The best estimate of blue whale
abundance is taken from the period 2008 to 2011, or 1,647 (Coefficient of Variation [CV]=0.07) whales
(Carretta et al. 2017). Based on mark-recapture estimates described in Carretta et al. (2017), there is no
evidence of a population size increase in this blue whale population since the early 1990s. A study by
Redfern et al. (2013), determined that the number of blue whales struck by ships in the California
Current likely exceeds the potential biological removal (2.3 animals) for this stock. Monnahan et al.
(2015) used a population dynamics model to estimate that the ENP blue whale population was at 97
percent of carrying capacity in 2013 and suggest that density dependence explains the observed lack of
a population size increase since the early 1990s. The authors estimate that the eastern North Pacific
population likely did not drop below 460 whales during the last century, despite being targeted by
commercial whaling. Conclusions about the population’s current status relative to carrying capacity
depend upon assumptions that the population was already at carrying capacity before commercial
whaling impacted the population in the early 1900s, and that carrying capacity has remained relatively
constant since that time (Monnahan et al. 2015). If carrying capacity has changed significantly in the last
century, conclusions regarding the status of this population would necessarily change (Monnahan et al.
2015). However, despite current analysis suggesting that the ENP population is at 97 percent of carrying
capacity (Monnahan et al. 2015), blue whales are globally listed as “endangered.”

The U.S. West Coast is certainly one of the most important feeding areas in summer and fall (Bailey et al.
2009; Calambokidis et al. 2015; Calambokidis et al. 2009b; Mate et al. 2015), but increasingly, blue
whales from the ENP stock have been found feeding to the north and south of this area during summer
and fall. Nine ‘biologically important areas’ (BIAs) for blue whale feeding are identified, but all are off
the California coast (Calambokidis et al. 2015). Most of this stock is believed to migrate south to spend
the winter and spring in high productivity areas off Baja California, in the Gulf of California, and on the
Costa Rica Dome (Calambokidis et al. 2009b). Blue whales observed in the spring, summer, and fall off
California, Washington, and British Columbia are known to be part of a group that returns to feeding
areas off British Columbia and Alaska (Calambokidis and Barlow 2004; Calambokidis et al. 2009a; Gregr
et al. 2000; Mate et al. 1999; Stafford et al. 1999). Given that these migratory destinations are areas of
high productivity and given the observations of feeding in these areas, blue whales can be assumed to
feed year-round. Some individuals from this stock may be present year-round on the Costa Rica Dome
(Reilly and Thayer 1990). However, it is also possible that some Southern Hemisphere blue whales will
occur north of the equator during the austral winter. Thus, blue whales may also be encountered during
proposed transit between the Northern and Southern Hemispheres (see Appendix A).
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Southern Hemisphere

The Antarctic blue whale (B. m. intermedia), likely belongs to three populations that feed alongside each
other but breed in separate oceans (Attard et al. 2016). They are pelagic and have a highly mobile
lifestyle. They typically feed at higher latitudes during summer and migrate to breed at lower latitudes
during winter. The population structure possibilities span from each population having a separate non-
breeding ground or grounds, to sharing of a non-breeding ground or grounds between different
populations (Attard et al. 2016). Blue whales could be encountered in the proximity of the Antarctic
proposed action area.

ii. Pygmy Blue whale spp.
Northern Hemisphere
See description under Southern Hemisphere for potential areas of overlap in the Northern Hemisphere.
Southern Hemisphere

The exact distribution of the pygmy blue whale is not known. However, it is believed that pygmy blue
whales are centered in the subantarctic zone of the Indian Ocean between 0 degrees East (°E) longitude
and 80° E, especially around Prince Edward Island and the islands of Crozet and Kerguelen. They may
also range westward into the southeastern South Atlantic and eastwards into the Tasman Sea. A
population along the coast of Chile may also consist of this species. The winter range is virtually
unknown, with scattered records from South Africa and Australia (Rice 1998). The pygmy blue whale
complex (Balaenoptera musculus subspp.), which includes the Northern Indian Ocean population (B. m.
indica), occurs primarily outside the central gyre of the Indian Ocean including the African northeastern
coast, various islands in the Arabian Sea, and the western Australian coast to the Banda Sea, along the
Australian southeastern coast to New Zealand (Zemsky and Sazhinov 1994), around Diego Garcia
(Samaran et al. 2013), the western coast of South America (Peru and Chile), south of Madagascar, and
around most of the Sub-Antarctic Islands (Prince Edward, Kerguelen, Crozet, Heard, and Amsterdam)
during the austral summer (Ichihara 1966). Based on the known distribution of the pygmy blue whale, it
is not expected in the Antarctic proposed action area, but it may be encountered in transit (see
Appendix A).

3.2.7.4.b Bowhead whale

Bowhead whales (Balaena mysticetus) were protected at different times under the 1931 League of
Nations Convention, the Endangered Species Preservation Act of 1966, and the Endangered Species
Conservation Act of 1969 on December 2, 1970 (35 FR 18319). The Endangered Species Conservation Act
ended commercial whaling in the United States. Bowhead whales were also listed in Appendix 1 of The
Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) of 1973. When
the ESA was passed in 1973, the bowhead was listed as endangered throughout its range. It is also listed
as depleted and as a strategic stock under the MMPA. No critical habitat is currently designated for this
species, and no recovery plan has been published for this species. The IWC recognizes four stocks of
bowhead whales worldwide (IWC 2010). The only bowhead whale stock found in U.S. waters is the
Western Arctic stock (also designated as the Western Arctic stock under the MMPA), also known as the
Bering-Chukchi-Beaufort stock (Rugh et al. 2003) or Bering Sea stock (Burns et al. 1993), which does
overlap with the proposed action area in the Arctic.
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Subsistence and Whaling

Bowhead whales have been taken for subsistence purposes for at least 2,000 years (Marquette and
Bockstoce 1980; Stoker and Krupnik 1993). Subsistence takes have been regulated by a quota system
under the authority of the IWC since 1977. The average annual subsistence take (by Natives of Alaska,
Russia, and Canada) during the 5-year period from 2009 to 2013 was 44 bowhead whales (Muto et al.
2017). Since the exact location of the bowhead hunting area is dependent on where bowheads are
located which varies annually, the hunting grounds could overlap with the Arctic proposed action area.
In 1986, the IWC banned commercial whaling; however, there are still some countries that do whale,
particularly in the Southern Ocean, but bowhead whales are not found in the Southern Ocean.
Therefore, there are no known takes of bowhead whales from current whaling practices.

Northern Hemisphere

Bowhead whales are found only in Arctic and subarctic regions near sea ice and generally between 55° N
and 85° N (Braham et al. 1984; Moore and Reeves 1993) of the North Atlantic and North Pacific Oceans
(Rice 1998). They migrate to the high arctic in the summer and retreat southward in fall with the
advancing ice edge. Their range can expand and contract depending on ice cover and access to Arctic
straits (Rugh et al. 2003). Bowhead whales are found in the Bering, Beaufort, and Chukchi Seas, Russia,
the northern parts of Hudson Bay, Canada (Wiig et al. 2007), and in western Greenland (Hudson Bay and
Foxe Basin) and eastern Canada (Baffin Bay and Davis Strait). Evidence suggests that bowhead whales
should be considered one stock based on genetics (Bachmann et al. 2010; Heide-Jgrgensen et al. 2010;
Postma et al. 2006; Wiig et al. 2010), aerial surveys (Cosens et al. 2006), and tagging data (Commission
2010; Dueck et al. 2006; Heide-J@rgensen et al. 2006; IWC 2010). The bowhead whale population,
previously thought to include only a few hundred animals, may number over a thousand (Heide-
J@rgensen et al. 2006; Wiig et al. 2011), and perhaps over 6,000 (IWC 2008).

During winter and spring in Alaska, bowhead whales are closely associated with sea ice (Citta et al. 2015;
Moore and Reeves 1993; Quakenbush et al. 2010). Western Arctic bowhead whales are distributed in
seasonally ice-covered waters of the Arctic and near-Arctic, generally north of 60° N and south of 75° N
in the western Arctic Basin (Braham et al. 1984; Moore and Reeves 1993). The majority of the Western
Arctic stock migrates annually from wintering areas (December to March) in the northern Bering Sea,
through the Chukchi Sea in the spring (April through May) to the eastern Beaufort Sea in relatively ice
free waters (Citta et al. 2015), where they spend much of the summer (June through early to mid-
October) before returning again to the Bering Sea in the fall (September through December) to
overwinter in select shelf waters in all but heavy ice conditions (Braham et al. 1980; Citta et al. 2015;
Moore and Reeves 1993; Moore et al. 2000; Quakenbush et al. 2010).

The bowhead spring migration follows fractures in the sea ice around the coast of Alaska, generally in
the shear zone between the shorefast ice and the mobile pack ice. Bowheads are one of the most
commonly sighted cetaceans in the Chukchi Sea when the ice has receded during warm seasons (Aerts
et al. 2013). Some bowhead whales are found in the western Beaufort, Chukchi, and Bering Seas in
summer, and these are thought to be a part of the expanding Western Arctic stock (Citta et al. 2015;
Clarke et al. 2013a; Clarke et al. 2014; Clarke et al. 2015; Rugh et al. 2003). Summer aerial surveys
conducted in the western Beaufort Sea during July and August of 2012-2014 have had relatively high
sighting rates of bowhead whales, including cows with calves and feeding animals (Clarke et al. 2014;



O~NOO U WN -

11
12
13
14

15
16
17
18
19
20
21
22

23
24
25
26
27
28
29
30
31
32
33

34
35
36
37

38
39

Polar Icebreaker Draft Programmatic EIS USCG
August 2018 Page 3-77

Muto et al. 2017) (NMML data, available online®). During the autumn migration through the Beaufort
Sea, bowhead whales select shelf waters in all but “heavy ice” conditions, when they select slope habitat
(Moore et al. 2000). In winter in the Bering Sea, bowheads often use areas with approximately 90 to 100
percent sea ice cover (Citta et al. 2015; Quakenbush et al. 2010), even when polynyas (areas of open
water surrounded by ice) are available (Quakenbush et al. 2010). Bowheads are known to break through
ice as thick as 24 in (60 cm). Heavy ice years in the autumn in the Beaufort Sea are becoming less
common because of climate change, the resulting trend of delayed seasonal sea ice formation, and the
dramatic reduction in volume of multi-year ice.

Mating occurs from late winter to spring, and calving occurs from April to June, both in the Bering Sea
(Quakenbush et al. 2008). Several areas within the Chukchi and Beaufort Seas along the northern coast
of Alaska are important to bowhead whales. In the Alaskan Beaufort Sea and northeastern Chukchi Sea,
a reproductive area is in use during the month of October. Near Barrow Canyon, there is another area
used from April to June for reproduction. In the eastern Chukchi and Alaskan Beaufort Sea, there is a
migration area used from April to May.

Woodby and Botkin (1993) summarized previous efforts to estimate bowhead population size prior to
the onset of commercial whaling. They reported a minimum worldwide population estimate of 50,000,
with 10,400-23,000 in the Western Arctic stock (dropping to less than 3,000 at the end of commercial
whaling). Brandon and Wade (2006) used Bayesian model averaging to estimate that the Western Arctic
stock consisted of 10,960 (9,190-13,950; 5" and 95" percentiles, respectively) bowheads in 1848 at the
start of commercial whaling. The 2011 ice-based estimate calculated by Givens et al. (2013) is 16,892
bowhead whales, but this does not include animals at Point Barrow—which are currently being analyzed
based on resight data (Mocklin et al. 2012).

Evidence suggests that bowhead whales feed on concentrations of zooplankton throughout their range.
However, prey includes various species of copepods, zooplankton, euphausiids, mysids, invertebrates,
and fish (Budge et al. 2008; Rugh and Shelden 2009; Wiig et al. 2007). Likely or confirmed feeding areas
include Amundsen Gulf and the eastern Canadian Beaufort Sea; the central and western U.S. Beaufort
Sea; Wrangel Island; and the coast of Chukotka, between Wrangel Island and the Bering Strait (Ashjian
et al. 2010; Clarke et al. 2013a; Clarke et al. 2014; Clarke et al. 2015; Lowry et al. 2004; Muto et al. 2016;
Okkonen et al. 2011; Quakenbush et al. 2010) (Clarke et al. 2012, NMML data, available online®). Clarke
and Ferguson (2010) also observed bowhead whales feeding during the summer in the northeastern
Chukchi Sea. Large groups of bowhead whales have been documented feeding in the western Alaskan
Beaufort Sea as early as July and continuing into October (Clarke et al. 2014; Ferguson et al. 2015). Thus,
bowhead whales are likely to be present in the Arctic proposed action area.

Southern Hemisphere

Bowhead whales are not found in the Southern Hemisphere.

3.2.7.4.c Fin whale

The fin whale (Balaenoptera physalus) was listed as endangered under the Endangered Species

Preservation Act of 1969 on December 2, 1970 (35 FR 18319), the predecessor to the ESA. When the ESA
was passed in 1973, the fin whale was listed as endangered throughout its range. It is also designated as

& http://www.afsc.noaa.gov/nmml/cetacean/bwasp/flights_2014.php, accessed May 2017
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“depleted” and classified as a strategic stock under the MMPA. No critical habitat is currently designated
for the fin whale. NMFS published a recovery plan for the fin whale in 2010 (NMFS 2010a). Fin whales
may be found in the Pacific Northwest, in proximity of the Antarctic proposed action areas, or
encountered in transit between proposed action areas as described in Appendix A.

Fin whale populations exhibit differing degrees of mobility, presumably depending on the stability of
access to sufficient prey resources throughout the year. Most groups are thought to migrate seasonally,
in some cases over distances of thousands of kilometers. They feed intensively at high latitudes in
summer and fast, or at least greatly reduce their food intake, at lower latitudes in winter. Some groups
apparently move over shorter distances and can be considered resident in areas with a year-round
supply of adequate prey. The fin whale is a cosmopolitan species with a generally anti-tropical
distribution centered in the temperate zones and inhabiting oceanic waters of both hemispheres. In the
North Pacific, fin whales are found in the Bering and Chukchi Seas, and along the coast of Alaska. While
in the North Atlantic, they can be seen around Canada, Greenland, Iceland, northern Norway,
Spitsbergen and the Barents Sea. They are relatively rare in tropical waters or near pack ice in the polar
seas. In areas of the Southern Hemisphere where the species was once hunted intensively, they are
rarely encountered today. Fin whales, typically if observed nearshore, are in deeper water as they
approach the coast. They exhibit a poleward shift to feeding areas in the summer and towards the
tropics in the winter for breeding. Calving does not appear to take place in distinct nearshore areas and
not much is known of the social or mating system of fin whales. However, there are some resident
groups observed in specific geographic areas (Jefferson et al. 2014). Fin whales feed on small
invertebrates (euphausiids and copepods), schooling fish (capelin [Mallotus villosus], herring, mackerel,
sandlance, and blue whiting [Micromesistius poutassou]), and squid.

Subsistence or Whaling

There are no reported takes of fin whales by Native subsistence hunters in the proposed action area.
Two sanctuaries are currently designated by the IWC, both of which prohibit commercial whaling. The
first of these, the Indian Ocean Sanctuary, was established in 1979 and covers the whole of the Indian
Ocean south to 55° S. The second was adopted in 1994 and covers the waters of the Southern Ocean
around Antarctica. Although the IWC banned commercial whaling, there are still some countries that do
whale, particularly in the Southern Ocean. A certain number of fin whales are killed each year from
current whaling practices.

Northern Hemisphere

In the Northern Hemisphere, several fin whale stocks are observed: within U.S. Pacific waters, three
stocks of fin whales are currently recognized under the MMPA: (1) Northeast Pacific; (2)
California/Oregon/Washington; and, (3) Hawaii (Muto et al. 2017); within U.S. Atlantic waters there is
one stock currently recognized under the MMPA: the Western North Atlantic stock. The
California/Oregon/Washington stocks are likely to be present in the Pacific Northwest proposed action
area. The range for the Northeast Pacific stock of fin whales is farther south than the Arctic proposed
action area and is therefore included in the discussion, along with the Hawaii and Western North
Atlantic fin whale stocks, in Appendix A, as species evaluated for “Transit Only.”

Reliable estimates of current and historical abundance for the entire Northeast Pacific fin whale stock
are currently not available. Although the full range of the Northeast Pacific stock of fin whales in Alaskan
waters has not been surveyed, a rough estimate of the size of the population west of the Kenai
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Peninsula has been calculated by totaling the estimates from (Moore et al. 2002; Zerbini et al. 2006)
(n=5,700). There are also indications that fin whale distribution in the Bering Sea is related to
oceanographic conditions (Friday et al. 2013; Stabeno et al. 2012), making it possible that whales could
be double counted when estimates from different years are summed (Moore et al. 2002). Therefore, the
best provisional estimate of the fin whale population west of the Kenai Peninsula would be 1,368, the
greater of the minimum estimates from the 2008 and 2010 surveys (Friday et al. 2013). This is a
minimum estimate for the entire stock because it was estimated from surveys which covered only a
small portion of the range of this stock. Zerbini et al. (2006) and Friday et al. (2013) estimated rates of
increase of fin whales in coastal waters of the Alaska Peninsula. The apparent rate of change in
abundance estimates between estimates of Zerbini et al. (2006) of 4.8 percent and Friday et al. (2013) of
14 percent, is due at least in part to changes in distribution and not just to changes in overall population
size. Friday et al. (2013) found that the abundance of fin whales in the survey area increased in colder
years, likely due to shifts in the distribution of prey.

The best estimate of fin whale abundance in California, Oregon, and Washington waters out to 300 nm
is from a trend-model analysis of line-transect data from 1991 through 2008 (Moore and Barlow 2011),
which generated an estimate for 2008 of 3,051 (CV=0.18). The trend-model analysis incorporates
information from the entire 1991-2008 time series for each annual estimate of abundance and given
the strong evidence of an increasing abundance trend over that time (Moore and Barlow 2011); the best
estimate of abundance is represented by the model-averaged estimate for the most recent year, or
2008. This is probably an underestimate because it excludes some fin whales which could not be
identified in the field and which were recorded as “unidentified rorqual” or “unidentified large whale.”

Southern Hemisphere

The geographic area for the fin whale subspecies, Balaena physalus quoyi (Fischer 1829), for the
purposes of this document, is considered to be the Southern Hemisphere. However, Clarke (2004)
presented evidence that fin whales from mid-latitudes in the Southern Hemisphere are smaller and
darker in coloration, and he proposed they be recognized as a different subspecies, B. p. patachonica
(Burmeister 1865). In effect, these pygmy fin whales are comparable to the pygmy blue whale
subspecies, segregated during the austral summer from their sister subspecies further south (NMFS
2010a). Nearly 750,000 fin whales were killed in areas of the Southern Hemisphere alone between 1904
and 1979, and there are no reliable population abundance estimates for fin whales in the Southern
Hemisphere (NMFS 2010a).

Fin whale aggregation areas in the Southern Hemisphere (excluding Australia) include the South Pacific
Ocean, the Southern Ocean and the Indian Ocean including the coasts of New Zealand, Peru, Brazil, and
South Africa (Gambell 1985). It is likely that fin whales migrate between Australian waters and the
following external waters: Antarctic feeding areas (the Southern Ocean); subantarctic feeding areas (the
Southern Subtropical Front); and tropical breeding areas (Indonesia, the northern Indian Ocean and
south-west South Pacific Ocean waters) (IWC IDCR/SOWER database). Fin whales are rarely seen close to
ice (Mackintosh 1966); although, recent sightings have occurred near the ice edge of Antarctica during
Southern Ocean Whale and Ecosystem Research (SOWER) cruises (IWC IDCR/SOWER database). Thus, fin
whales may be encountered during the Proposed Action in the Antarctic.
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3.2.7.4.d Gray whale

Two genetically distinct populations of gray whales (Eschrichtius robustus) are currently recognized
(Reilly et al. 2008b): (1) the ENP DPS and (2) the Western North Pacific (WNP) DPS (Bonner 1986; LeDuc
et al. 2002; Weller et al. 2013). The ENP gray whale was delisted from the ESA in 1994 (59 FR 31094;
June 16, 1994). The WNP DPS is listed as endangered under the ESA. The WNP DPS is the only ESA-listed
gray whale population with the potential to occur in the Pacific Northwest proposed action area, in
vicinity to the Arctic proposed action area, and in transit between these two proposed action areas as
described in Appendix A. No critical habitat is currently designated for the gray whale and no recovery
plan has been published for this species.

Subsistence and Whaling

Subsistence hunters in Russia and the United States have traditionally harvested whales from the ENP
gray whale stock in the Bering Sea; however, only the Russian hunt has persisted in recent years
(Huelsbeck 1988; Reeves 2002). In 2005, the Makah Indian Tribe requested authorization from National
Oceanic and Atmospheric Administration (NOAA)/NMFS, under the MMPA and the Whaling Convention
Act, to resume limited hunting of gray whales for ceremonial and subsistence purposes in the coastal
portion of their usual and accustomed fishing grounds off Washington State (73 FR 26375-26376). The
spatial overlap of the Makah usual and accustomed grounds and the summer distribution of gray
whales, specifically Pacific Coast Feeding Group whales, has management implications. Given
conservation concerns for the WNP population, the Scientific Committee of the IWC emphasized the
need to estimate the probability of a WNP gray whale being struck during aboriginal gray whale hunts
(IWC 2012a). Although, observations of gray whales moving between the WNP and ENP highlight the
need to estimate the probability of a gray whale observed in the WNP being taken during a hunt, this is
likely only to occur during hunts conducted by the Makah Tribe (Moore and Weller 2013). The Makah
Tribe hunting area is outside of the proposed action area and therefore, no subsistence of WNP gray
whales is expected in the Pacific Northwest proposed action area.

Northern Hemisphere

Gray whales are restricted to shallow continental shelf waters for feeding and live most of their lives
within a few tens of kilometers of shore. The WNP stock ranges from the coast of southern China to the
Sea of Okhotsk. The ENP stock (see Section 3.2.7.5 on non-ESA marine mammals for more information)
can be found in the Arctic—mainly in summer—and migrate from the Arctic to the lagoons in Mexico
and back from October to June. A proportion of the WNP also makes this migration and may be found in
the Pacific Northwest proposed action area.

The WNP gray whale stock has increased over the last 10 years (2002-2012) at an estimated realized
average annual rate of population increase during this period of 3.3 percent per annum (+ 0.5%) (Cooke
et al. 2013). Photo-identification data collected between 1994 and 2011 on the gray whale summer
feeding ground off Sakhalin Island in the WNP were used to calculate an abundance estimate of

140 (Standard Error= + 6, CV=0.043) whales for the age 1-plus (non-calf) population size in 2012 (Cooke
et al. 2013). Some whales (approximately 70 individuals) sighted during the summer off southeastern
Kamchatka have not been sighted off Sakhalin Island, but it is as yet unclear whether those whales are
part of the WNP stock (IWC 2014).
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Tagging, photo-identification, and genetic studies show that some whales identified in the WNP off
Russia have been observed in the ENP DPS’ range, including coastal waters of Canada, the United States,
and Mexico (Lang 2010; Mate et al. 2011; Mate et al. 2015; Urban et al. 2013; Weller et al. 2012). During
summer and fall, most whales in the ENP population feed in the Chukchi, Beaufort, and northwestern
Bering Seas. An exception to this is the relatively small number of whales (approximately 200) that
summer and feed along the Pacific coast between Kodiak Island, Alaska and northern California, referred
to as the “Pacific Coast Feeding Group” (Calambokidis et al. 2012; Darling 1984; Gosho et al. 2011). In
combination, studies have recorded 27 gray whales observed in both the WNP and ENP. Despite this
overlap, significant mitochondrial deoxyribonucleic acid (DNA) and nuclear DNA differences are found
between whales in the WNP and those summering in the ENP range (Lang et al. 2011).

WNP gray whales typically feed during summer and fall in the Okhotsk Sea off northeast Sakhalin Island,
Russia, and off southeastern Kamchatka in the Bering Sea (Burdin et al. 2013; Tyurneva et al. 2010;
Vertyankin et al. 2004; Weller et al. 2002; Weller et al. 1999). The WNP DPS’ summer and fall feeding
grounds do not overlap with the proposed action area in the Arctic or off the Pacific Northwest.
Although some proportion of WNP gray whales follow the ENP’s migration route, the likelihood that a
WNP gray whale would feed in the ENP’s feeding grounds is low and therefore, the likelihood that a
WNP gray whale would be in the proposed action area is also low. The migratory corridor for ENP gray
whales is within 10 kilometers from shore and is not expected to overlap with the Pacific Northwest
proposed action area. Therefore, even if a WNP gray whale followed this migration route, the likelihood
that a WNP gray whale would be present in the proposed action area is extremely low.

Southern Hemisphere
Gray whales are not found in the Southern Hemisphere.
3.2.74.e Humpback whale

The humpback whale (Megaptera novaeangliae) was listed as endangered under the Endangered
Species Preservation Act of 1969 on December 2, 1970 (35 FR 18319), the predecessor to the ESA. When
the ESA was passed in 1973, the humpback whale was listed as endangered throughout its range. No
critical habitat is currently designated for the humpback whale. NMFS published a recovery plan for the
humpback whale in 1991 (NMFS 1991). NMFS has identified 14 DPSs, some with a different ESA-listing
status (some are listed as endangered, some as threatened, and others are no longer listed as
endangered or threatened). Of the 14 DPSs identified, three DPSs of humpback whales occur in the
waters off the coast of Alaska: the WNP, which is an endangered species under the ESA; the Hawaii DPS
(n=10,000 (Bettridge et al. 2015), which is not protected under the ESA; and the Mexico DPS (n=6,000—
7,000 (Bettridge et al. 2015), which is a threatened species under the ESA. Whales from these three
DPSs overlap to some extent on feeding grounds off Alaska. Other humpback whale DPSs and those
designated as stocks under the MMPA that are not discussed in this section are found in Appendix A, as
species evaluated for “Transit Only.” Humpback whales may be found in all proposed action areas or
encountered in transit between all proposed action areas as described in Appendix A.

Humpback whales are found in all oceans of the world with a broad geographical range from tropical to
temperate waters in the Northern Hemisphere and from tropical to near-ice-edge waters in the
Southern Hemisphere. The only places where they are clearly absent are in some equatorial regions, a
few enclosed seas, and some parts of the high Arctic. Nearly all populations undertake seasonal
migrations between their tropical and sub-tropical winter calving and breeding grounds and high-
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latitude summer feeding grounds. They typically migrate from wintering grounds in the tropics to
temperate and polar summering grounds, reaching ice edge in both hemispheres. Humpback whales
travel great distances during their seasonal migration, the farthest migration of any mammal. The
longest recorded migration was 11,706 mi (18,840 km), with a trek from American Samoa to the
Antarctic Peninsula. One of the more closely studied routes is between Alaska and Hawaii, where
humpbacks have been observed making the 3,000 mi (4,830 km) trip in as few as 36 days. A total of 24
wintering areas were determined worldwide, all within 30° of the equator (Rasmussen et al. 2007).
Humpback whales are currently considered to be a monotypic species, but whales from the Northern
and Southern Hemispheres differ from each other substantially in a number of traits, including
coloration, timing of reproduction and migratory behavior, diet, and molecular genetic characteristics
(Bettridge et al. 2015). Humpback whales have a diverse diet, feeding largely on krill and a wide variety
of small schooling fish (e.g., herring, sand lance, mackerel, sardines, anchovies, and capelin).

Subsistence and Whaling

There are no reported takes of humpback whales by Native subsistence hunters in the proposed action
areas. Two sanctuaries are currently designated by the IWC, both of which prohibit commercial whaling.
The first of these, the Indian Ocean Sanctuary, was established in 1979 and covers the whole of the
Indian Ocean south to 55° S. The second was adopted in 1994 and covers the waters of the Southern
Ocean around Antarctica. Although the IWC banned commercial whaling, there are still some countries
that do whale, particularly in the Southern Ocean. There are no known takes of humpback whales from
current whaling practices.

Northern Hemisphere

NMFS identified eight DPSs in the Northern Hemisphere: six DPSs in the North Pacific and two in the
North Atlantic (Bettridge et al. 2015). At this time, NMFS has not updated the annual marine mammal
stock assessment reports to reflect the ESA-listing status revision as it relates to the stocks designated
under the MMPA. Since it is unknown, at this time, which humpback whale DPS may be present in the
proposed action areas at any given time, the Coast Guard considers that humpback whales in the
proposed action areas are designated as listed under the ESA, but acknowledge that some may be from
the non-ESA listed DPSs.

In the North Pacific, there are at least three separate humpback whale stocks designated under the
MMPA: the California/Oregon/Washington stock, the Central North Pacific (CNP) stock, and the WNP
stock. WNP and CNP stocks mix to a limited extent on summer feeding grounds that range from British
Columbia through the central Gulf of Alaska and up to the Bering Sea (Muto et al. 2017); this area of
overlap is bounded to the north in the Bering Sea by Bethel, Alaska. In summer, the majority of whales
from the CNP stock are found in the Aleutian Islands, Bering Sea, Gulf of Alaska, and Southeast
Alaska/northern British Columbia. High densities of humpback whales are found in the eastern Aleutian
Islands, particularly along the north side of Unalaska Island, and along the Bering Sea shelf edge and
break to the north towards the Pribilof Islands. Because a portion of the CNP stock distribution overlaps
with the endangered WNP DPS, NMFS considers the combination of the WNP and CNP humpback whale
stocks to also be endangered and depleted for MMPA management purposes, at this time. Humpback
whales are not expected to overlap with the proposed action area in the Arctic, but would be expected
in the Pacific Northwest action area.
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The WNP DPS includes two DPSs: one that winters primarily in the Ryukyu Islands (e.g., Okinawa) and
the Philippines, and a second that primarily winters in an unknown location. Both DPSs are thought to
overlap in the Ogasawara Islands of Japan. As mentioned previously, information from a variety of
sources indicates that humpback whales from the WNP and CNP stocks mix to a limited extent on
summer feeding grounds. Point estimates of abundance for Asia ranged from 938 to 1,107 (for 2004—
2006), but no associated CV has yet been calculated (Carretta et al. 2017). The Hawaii DPS consists of
humpback whales that breed within the main Hawaiian Islands. From this breeding ground, about half of
the whales migrate to southeast Alaska and northern British Columbia. The best population abundance
estimate for Hawaii, which is where the CNP winters (Baker et al. 1986) (as chosen by AlCc), ranged from
7,469 to 10,103; no confidence limit or CV was calculated for that estimate (Calambokidis et al. 2008;
Carretta et al. 2017).

The Mexico DPS feeds across a broad geographic range from California to the Aleutian Islands, with
concentrations in California and Oregon, northern Washington and southern British Columbia, and
northern and western Gulf of Alaska and Bering Sea feeding grounds. Combining abundance estimates
from both the California/Oregon and Washington/southern British Columbia feeding groups (1,729 +
189) yields an estimate of 1,918 (CV=0.03) animals for the CA/OR/WA stock, which also overlaps with
the Mexico DPS.

Humpback whales in the high latitudes of the North Pacific are seasonal migrants that feed on
euphausiids and small schooling fishes (Clapham and Mead 1999; Nemoto 1957, 1959). Most humpback
whale sightings are in nearshore and continental shelf waters; however, humpback whales frequently
travel through deep oceanic waters during migration (Calambokidis et al. 2001; Clapham and Mattila
1990). They are typically found on high-latitude feeding grounds during the summer and in the tropics
and subtropics around islands over shallow banks, and along continental coasts where calving occurs
during the winter. In the North Pacific, humpback whales summer in the eastern Bering Sea, with some
individuals occasionally entering the Arctic Ocean via the Bering Strait and remaining in areas along the
Siberian coast of the Chukchi Sea (Johnson and Wolman 1984; Sleptsov 1970; Tomilin 1937). Hashagan
et al. (2009) documented the first confirmed sighting of humpback whales in the Beaufort Sea, a
cow/calf pair, where it was previously thought whales would not access because of their avoidance of
colder waters associated with the polar ice pack (Chittleborough 1965; Dawbin 1966). However,
Hashagan et al. (2009) noted that the presence of humpback whales in 2007 coincided with record
minimal sea ice coverage and warmer water temperatures. Calambokidis et al. (2015) identified several
biologically important areas off the U.S. West Coast and similarly, Ferguson et al. (2015) identified
several areas in the Gulf of Alaska. Although there is a BIA in Northern Washington (from May-
November), this species is evaluated in Appendix A, as species considered for “Transit Only,” as the
proposed activity does not overlap with the BIA.

Analysis of whaling data shows historical catches of humpback whales well into the Bering Sea and
catches in the Bering Strait and Chukchi Sea in August—October in the 1930s (Mizroch and Rice 2006).
Humpback whales are increasingly seen north of the Bering Strait into the northeastern Chukchi Sea
(Clarke et al. 2014; Clarke et al. 2013b), with some indication that more humpback whales are seen on
the Russian side north of the Bering Strait (Clarke et al. 2013b) and in the summer along the north coast
of the Chukotka Peninsula in the Chukchi Sea (Melnikov et al. 2000).
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Southern Hemisphere

NMFS identified seven DPSs of humpback whales in the Southern Hemisphere (Bettridge et al. 2015).
The IWC has been involved in the comprehensive assessment of humpback whales in the Southern
Hemisphere since 1991, bringing together available information on distribution, migration, abundance,
past exploitation, and population (stock) structure. The Southeastern Pacific humpback whale DPS
consists of whales that breed/winter along the Pacific coasts of Panama to northern Peru (9° N—6° S),
with the main wintering areas concentrated in Colombia. Feeding grounds for this DPS are thought to be
concentrated in the Chilean Magellan Straits and the western Antarctic Peninsula. These cross-
equatorial breeders feed in the Southern Ocean during much of the austral summer. Humpback whales
do have the potential to overlap with the proposed action area in the Antarctic.

Both Matthews (1938) and Mackintosh (1942) reported humpback whale catches near the equator
during the austral winter (July—October) off the western coasts of South America and Africa, and they
suggested that some Southern Hemisphere whales winter in areas north of the equator. Modern
research has confirmed this off Ecuador and Colombia (approx. 0-7° N (Félix and Haase 2001; Florez —
Gonzalez et al. 1998)). Rasmussen et al. (2007) reported on wintering areas off the Pacific coast of
Central America for humpbacks migrating from feeding areas off Antarctica. Humpback whales are the
most abundant baleen whale in the nearshore waters of the Antarctic Peninsula, feeding on Antarctic
krill during the summer months. Rasmussen et al. (2007) observed whales as far north as 11° N off Costa
Rica, in an area also used by a boreal population during the opposite winter season, resulting in unique
spatial overlap between Northern and Southern Hemisphere populations. The occurrence of such a
northerly wintering area is coincident with the development of an equatorial tongue of cold water in the
eastern South Pacific, a pattern that is repeated in the eastern South Atlantic. A survey of location and
water temperature at the wintering areas worldwide indicates that they are found in warm waters
(21.1-28.3° C), irrespective of latitude. Rasmussen et al. (2007) noted that while availability of suitable
reproductive habitat in the wintering areas is important at the fine scale, water temperature influences
whale distribution at the basin scale.

3.2.7.4.f Right whales

Right whales are considered one of the most endangered of all large whale species. The northern right
whale (Eubalaena glacialis) was listed as endangered under the precursor to the ESA of 1973, the
Endangered Species Conservation Act of 1969 (35 FR 18319; December 2, 1970), and remained on the
list of threatened and endangered species after the passage of the ESA in 1973. In 2008, NMFS
reclassified the northern right whale as two separate endangered species, North Pacific right whale (E.
japonica) and North Atlantic right whale (E. glacialis) (73 FR 12024; March 6, 2008). NMFS published a
recovery plan for the North Pacific right whale in 2013 (National Marine Fisheries Service 2013). The
North Atlantic right whale is discussed in Appendix A, as species evaluated for “Transit Only.” The
Southern right whale (E. australis) is listed as endangered (35 FR 8491; June 2, 1970) throughout its
range (see Southern Hemisphere below). Based on the information provided below on North Pacific
right whales, it is unlikely that they would be in the Pacific Northwest or Arctic proposed action areas
and it is unlikely that the Southern right whale would be in the Antarctic proposed action area.

Subsistence and Whaling

There are no reported takes of North Pacific right whales by Native subsistence hunters in the proposed
action areas. In 1986, the IWC banned commercial whaling; however, there are still some countries that
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do whale, particularly in the Southern Ocean. Therefore, there are no known takes of North Pacific right
whales from current whaling practices. Even though commercial whaling during the 18th, 19th, and

early 20th century depleted the populations of right whales throughout the Southern Hemisphere and in
some areas nearly extirpated the population, whaling is not currently considered a threat to the species.

Northern Hemisphere

Although extremely rare in North Pacific, right whales have been reliably observed in southeastern
Bering Sea shelf in April to September. Few sightings have been observed off the U.S. West Coast. There
are two stocks of North Pacific right whales: the ENP and the WNP. The ENP is located primarily in the
U.S. EEZ, with an estimated historical seasonal migration range extending from the Bering Sea and Gulf
of Alaska in the north, down the West Coast of the United States to Baja California in the south. The
eastern population is estimated to consist of approximately 30 individuals. The WNP is located primarily
in the EEZs of the Russian Federation, Japan, and China. Its estimated historical seasonal migration range
extends from north of the Okhotsk Sea to the coasts of China and Vietnam to the south. Scientists do
not agree on the reliability of the only existing abundance estimate for the western population; the
lower bound on this estimate is approximately 400 individuals, and there is disagreement about the
validity of the underlying data (Reilly et al. 2008a). NMFS has also designated two areas as North Pacific
right whale critical habitat: one in the Gulf of Alaska and one in the Bering Sea (73 FR 19000; April 8,
2008). Critical habitat in the Bering Sea is located approximately 35 nm north of King Cove in the
Aleutian Islands. Icebreaking would not overlap with either critical habitat area (Figure 3-11), and as long
as navigational safety is not compromised, the icebreaker would avoid any designated critical habitat
areas during transit.

Right whale sightings have been very rare (notably for the ENP stock) and geographically scattered
(some as far south as California), leading to persistent uncertainty regarding population size and
distribution. Small populations and rarity of sightings make it very difficult to estimate current range,
habitat use, and population parameters (National Marine Fisheries Service 2013). However, most right
whale sightings in the past 20 years have occurred in the southeastern Bering Sea, with a few in the Gulf
of Alaska, near Kodiak, Alaska (Shelden et al. 2005; Wade et al. 2011a; Wade et al. 2011b; Waite et al.
2003). Studies have shown the presence of right whales in the southeastern Bering Sea in July—January,
with a peak in September and a sharp decline in detections in mid-November (Wright 2015). North
Pacific right whales are observed consistently in this area, although it is clear from historical and
Japanese sighting survey data that right whales often range outside this area and occur elsewhere in the
Bering Sea (Clapham et al. 2004; LeDuc et al. 2001; Moore et al. 2002; Moore et al. 2000). The most
recent population abundance estimate for the North Pacific right whale is between 28 and 31
individuals, and although this estimate may be reflective of a Bering Sea subpopulation, the total
eastern North Pacific population is unlikely to be much larger (Wade et al. 2011a; Wade et al. 2006;
Wade et al. 2011b).

North Atlantic and Southern Hemisphere right whales calve in coastal waters during the winter months.
In the eastern North Pacific no such calving grounds have been identified (Scarff 1986), but it is assumed
they would exhibit similar behavior and migrate to calving grounds. Unlike calving areas, more is known
about right whale feeding areas. Based on recorded historical concentrations of whales in the Bering Sea
and recent survey sightings, it is likely that feeding areas in the Okhotsk Sea and adjacent waters along
the coasts of Kamchatka and the Kuril Islands, together with the Gulf of Alaska, have been important
summer habitats for eastern North Pacific right whales (Brownell Jr. et al. 2001; Clapham et al. 2006;
Clapham et al. 2004; Goddard and Rugh 1998; IWC 2001; Scarff 1986; Shelden et al. 2005).
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Right whales preferentially inhabit areas with high zooplankton abundance and must therefore adapt
their behavior based on prevailing basin-scale oscillations and multi-year processes that govern
currents, productivity, and food web structure (Angell 2006; Greene et al. 2003; Gregr and Coyle 2009;
Kenney 1998; Klanjscek et al. 2007; Miller et al. 2011). Zooplankton abundance and density in the Bering
Sea has been shown to be highly variable and affected by climate, weather, ice extent, and
oceanographic processes (Baier and Napp 2003; Napp and Hunt 2001). Right whales feed primarily on
copepods, but stomach contents analysis revealed that right whales feeding in the Gulf of Alaska, Sea of
Okhotsk, and the eastern Aleutian Islands consume primarily Neocalanus plumchrus, Metridia sp., and
N. Cristatus, respectively (Omura 1958, 1986; Omura et al. 1970). The predominant prey species in the
southeastern Bering Sea is Calanus marshallae, followed by P. Newmani and A. Longiremis (Coyle 2000;
Tynan 1999; Tynan et al. 2001).

Migratory patterns of North Pacific right whales are unknown, although it is thought they migrate from
high-latitude feeding grounds in summer to more temperate waters during the winter, possibly well
offshore (Braham and Rice 1984; Clapham et al. 2004; Scarff 1986). A right whale sighted off Maui in
April 1996 (Salden and Michelsen 1999) was identified 119 days later and 2,220 nm north in the Bering
Sea (Kennedy et al. 2012). While the photographic match confirms that Bering Sea animals occasionally
travel south, there is currently no reason to believe that either Hawaii or tropical Mexico have ever been
anything except extralimital habitats for this species (Brownell Jr. et al. 2001).

The Coast Guard would follow SOPs and Best Management Practices (BMPs) described in Chapter 6 to
minimize training impact or harm to biological resources, and there are specific measures to reduce
impacts to North Pacific right whales.

Southern Hemisphere

The Southern right whale is the only right whale that occurs throughout the southern hemisphere from
temperate to polar latitudes (20° and 60° S). Within this range, southern right whales migrate between
low-latitude winter breeding grounds and higher latitude feeding grounds. The protection, conservation,
and management of the southern right whale is addressed by the Antarctic Living Marine Resources Act
(Australia), Marine Mammal Protection Act (New Zealand), New Zealand Biodiversity Strategy, Marine
Living Resources Act (South Africa), and the Biodiversity Act (South Africa). For details on these efforts,
see the 2007 Southern Right Whale Five-Year Review (NMFS 2007a). Lastly, southern right whales are
protected by CITES and are listed as an Appendix | species, meaning the species is threatened with
extinction and trade is allowed only in exceptional circumstances.

Southern right whales feed from spring to fall, and also in winter in certain areas. The primary food
source for southern right whales is zooplankton (e.g., copepods and krill). For much of the year, their
distribution is strongly correlated to the distribution of their prey. The IWC has identified the following
locations as known feeding grounds for the southern right whale: Brazil, False Banks, and Falkland
Islands (30°-50° S); South Georgia and Shag Rocks (53° S); Tristan da Cunha (40° S); South of 50° S; and
Antarctic Peninsula (60°=70° S). These feeding areas do not overlap with the Antarctic proposed action
area, but could overlap with transiting routes.

The distribution of winter breeding, calving, and nursing grounds is known with greater certainty than
the feeding areas. They have been identified as South Africa, Argentina, Australia, and sub-Antarctic
New Zealand. In South Africa, right whales are predominantly found along the Cape coast between
Muizenberg and Woody Cape. In Argentina, the major nursery and calving grounds are located along
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Peninsula Valdés. In Australia, the main aggregations are found along the southern coasts of Western
Australia, South Australia, and Tasmania. Within subantarctic New Zealand, the two primary winter
concentrations occur off the Auckland and Campbell Islands. Southern right whales also occur off
mainland New Zealand, Uruguay, Peru, Chile, Namibia, Madagascar, and Mozambique. However, less is
known about right whales in these regions as their populations are smaller, sightings are less frequent,
and little research has been done. These winter breeding, calving, and nursing grounds do not overlap
with the Antarctic proposed action area, but could overlap with transiting routes.

Worldwide, the historical abundance of southern right whales is estimated at 60,000 (Best et al. 2005;
Suisted and Neale 2004). Worldwide abundance of southern right whales in 1997 was estimated at
about 7,000 (IWC 2001). Since 1997, a number of breeding stocks have been recovering at annual rates
of approximately 7 percent.
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Figure 3-11. North Pacific Right Whale Critical Habitat in the Arctic Proposed Action Area
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3.2.74.9 Sei whale

The sei whale (Balaenoptera borealis) was listed as endangered under the Endangered Species
Preservation Act of 1969 on December 2, 1970 (35 FR 18319), the predecessor to the ESA. When the ESA
was passed in 1973, the sei whale was listed as endangered throughout its range. It is also designated as
“depleted” and classified as a strategic stock under the MMPA. No critical habitat is currently designated
for the sei whale. NMFS published a recovery plan for the sei whale in 2011 (NMFS 2011a). Sei whales
have a global distribution and occur in the North Atlantic Ocean, North Pacific Ocean, and Southern
Hemisphere, but are not often seen near the coast and occur from the tropics to polar zones in both
hemispheres. Sei whales are more restricted to the mid-latitude temperate zone and undergo seasonal
migrations. They have largely unpredictable patterns, but when they are present, they tend to be
present in numbers (i.e., not singletons). Currently, the population structure of sei whales has not been
adequately defined; therefore, populations are often divided on an ocean basin level (NMFS 2011a).
Two subspecies have been identified (although not yet confirmed with empirical evidence): the northern
sei whale (Balaenoptera borealis borealis) and southern sei whale (Balaenoptera borealis schleglii) (Rice
1998) although definitive conclusions regarding this classification cannot be made. Perrin et al. (2009),
for example, noted that evidence for sei whale subspecies is weak. In any case, the ranges of these
populations are not known to overlap (Rice 1998). Calving occurs in the midwinter, in low latitude
portions of the species’ range. Based on the information provided below on sei whales, they may be
found in the Pacific Northwest and Antarctic proposed action areas or encountered in transit between
proposed action areas as described in Appendix A.

Subsistence and Whaling

There are no reported takes of sei whales by Native subsistence hunters in the proposed action areas. In
1986, the IWC banned commercial whaling; however, there are still some countries that do whale,
particularly in the Southern Ocean. There are no known takes of sei whales from current whaling
practices.

Northern Hemisphere

In the North Pacific Ocean, the sei whale has been reported to occur mainly south of the Aleutian Islands
(Leatherwood 1988; Nasu 1974), and although Japanese sighting records presented by Masaki (1977)
reported concentrations in the northern and western Bering Sea from July through September, these
data have never been confirmed (NMFS 2011a). Horwood’s (1987) synoptic evaluation of the Japanese
sighting data led him to conclude that sei whales “rarely penetrate deep into the Bering Sea.” They
occur, however, all across the temperate North Pacific north of 40° N latitude. In the south, they range
from Baja California, Mexico to Japan and Korea in the west (Andrews 1916; Horwood 1987), and they
have been documented in the Hawaiian Islands (Smultea et al. 2010). Ohsumi and Wada (1974) estimate
the pre-whaling abundance of sei whales to be 58,000—62,000 in the North Pacific and (Tillman 1977)
later revised this estimate to 42,000. The best abundance estimate for California, Oregon, and
Washington waters out to 300 nm is 126 whales (Barlow 2010; Barlow and Forney 2007; Forney 2007).

Although rare, sei whales could be encountered in the Pacific Northwest proposed action area, but their
presence would be strongly associated with oceanographic conditions. As few (n=9) have been observed
off Washington during extensive surveys conducted between 1991 and 2008 (Barlow 2003, 2010;
Carretta and Forney 1993; Forney 2007; Hill and Barlow 1992; Mangels and Gerrodette 1994; Von
Saunder and Barlow 1999). Sei whales are not expected in the proposed action area in the Arctic, but
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could be encountered in transit between the Pacific Northwest and Arctic proposed action areas (see
Appendix A). Although rare, sei whales could be encountered in the Pacific Northwest proposed action
area, but their presence would be strongly associated with oceanographic conditions.

Studies in both the North Pacific and North Atlantic Oceans show that sei whales are strongly associated
with ocean fronts and eddies (Nasu 1966; Nemoto and Kawamura 1977; Skov et al. 2008). A similar
affinity for oceanic fronts was observed among sei whales in Antarctic waters (Bost et al. 2009). These
are oceanographic features that likely concentrate prey—and may be exploited by feeding sei whales—
that, in turn, are dependent on prevailing currents. These whales may also use currents in large scale
movements or migrations (Olsen et al. 2009). Sei whales are considered to feed at somewhat higher
trophic levels in the North Pacific than in the Southern Ocean (Nemoto and Kawamura 1977). In addition
to calanoid copepods and euphausiids, sei whales in the North Pacific reportedly prey on pelagic squid
and fish the size of adult mackerel (Kawamura 1982; Nemoto and Kawamura 1977). Off central
California, mainly during the 1960s, sei whales fed mainly on anchovies from June through August and
on krill (North Pacific krill) during September and October (Clapham et al. 1997; Rice 1977). In addition
to the above mentioned prey, sei whales also feed on a variety of other fish species (including saury,
whiting, lamprey, and herring) (Flinn et al. 2002).

Sei whales in the North Atlantic are not found in the Arctic proposed action area. However, sei whales
may be encountered during transit and are therefore considered in Appendix A as species evaluated for
“Transit Only.”

Southern Hemisphere

In the Southern Hemisphere, the IWC has divided the Southern Ocean into six baleen whale feeding
areas—designated at 60° S latitude and longitude as: 60°-120° W (Area I), 0°—60° W (Area Il), 0°~70° E
(Area lll), 70°-130° E (Area 1V), 130°-170° W (Area V), and 170°-120° W (Area VI). There is little
information on the population structure of sei whales in Antarctic waters, although some degree of
separation among IWC Areas I-VI has been noted, although sei whale movements appear to be dynamic
and individuals have been observed to have moved between stock designation areas (Donovan 1991).

Sei whales occur throughout the Southern Ocean during the austral summer, generally between 40°—
50° S (Gambell et al. 1985), feeding in these locations from December to April. During the austral winter,
sei whales occur off Brazil and the western and eastern coasts of southern Africa and Australia;
however, sei whales generally do not occur north of 30° S in the Southern Hemisphere (Reeves 1999).
Confirmed sighting records exist for Papua New Guinea and New Caledonia, with unconfirmed sightings
in the Cook Islands (Secretariat of the Pacific Regional Environmental Programme (SPREP) 2007).
Sightings have been reported in the Golfo San Jorge, Argentina and near the Falkland Islands (lfiiguez et
al. 2010) and a sei whale stranded in New Caledonia (ca. 21° S) in May 1962 (Borsa 2006). The species
occurs between the subtropical convergence and the Antarctic convergence during the austral summer
(Rice 1977). Therefore, sei whale distribution may overlap with the Antarctic proposed action area.

Southern Hemisphere sei whales exhibit feeding patterns and prey type selection that are similar to
their Northern Hemisphere counterparts. In particular, sei whales feed primarily on copepods, but they
may also take small shoaling fish and swarms of planktonic crustaceans (Bonner 1986; lfiiguez et al.
2010). In certain Southern Hemisphere locations, relatively large feeding aggregations have been
observed (Reeves et al. 2002).
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Braham (1992) provided an estimate of 65,000 (no CV) individuals in the Southern Hemisphere pre-
exploitation sei whale population; and Mizroch et al. (1984) estimated 63,100 sei whales (no CV)
occurred in these waters prior to exploitation. In the Southern Hemisphere, more recent population
estimates range between 9,800 and 12,000 (no CV) sei whales (Mizroch et al. 1984; Perry et al. 1999).
The IWC reported an estimate of 9,718 sei whales (no CV) based on results of surveys between 1978 and
1988 (IWC 1996).

3.2.7.4.h Southern Resident Killer whale

Killer whales (Orcinus orca) are the largest cetacean in the dolphin family, Delphinidae. They are the
most cosmopolitan of all cetaceans—they can be seen in any marine region, from equator to ice edges
and occur in many enclosed seas. They are generally more common in nearshore areas and at higher
latitudes, with a few sightings from tropical regions (Dahlheim and Heyning 1999; Forney and Wade
2006). There are three identified ecotypes: Type A are found in all oceans and seas, from ice edges to
more common nearshore, cool temperate to subpolar waters; Type B are found mainly in Antarctic and
surrounding waters, often in pack ice (mainly near Antarctic Peninsula); Type C are also an Antarctic
form, but prefer East Antarctica, mainly in pack ice. In the northeastern Pacific Ocean residents (“fish-
eating”), transients (“mammal-eating”), and offshore killer whales (fish and shark eaters), are found.
While there is considerable overlap in their geographic range, these ecotypes are genetically distinct and
do not appear to interbreed. Killer whales may be found in all proposed action areas or encountered in
transit between all proposed action areas as described in Appendix A.

The differences between ecotypes also extend to their morphology, foraging ecology, behavior, and
acoustic repertoire. Southern Resident killer whales (SRKW) are the only known resident population to
occur in the United States. Southern residents are comprised of three pods: J, K, and L pods, but SRKWs
are considered one "stock" under the MMPA and one DPS. The SRKW was listed as endangered under
the ESA in 2005 (70 FR 69903; November 18, 2005) and critical habitat is also designated (71 FR 69054;
November 29, 2006) (Figure 3-12). No other killer whale is listed under the ESA. NMFS published a
recovery plan for the SRKW in 2008 (NMFS 2008a). Non-ESA listed killer whales that have the potential
to overlap with the proposed action areas in the Northern and Southern hemispheres are discussed in
Section 3.2.7.5, and all other killer whales in the Northern and Southern hemispheres are discussed in
Appendix A, as species evaluated for “Transit Only.” There are no SRKWs in the Atlantic.

Subsistence and Whaling

There are no reported takes of killer whales by Native subsistence hunters in the proposed action areas.
In 1986, the International Whaling Commission banned commercial whaling; however, there are still
some countries that do whale, particularly in the Southern Ocean. There are no known takes of
Southern Resident killer whales from current whaling practices.

Northern Hemisphere

Killer whales are found throughout the North Pacific. In the North Pacific, killer whales occur in waters
off Alaska, including the Aleutian Islands and Bering Sea (Braham and Dahlheim 1981; Dahlheim 1994,
1997; Matkin and Saulitis 1994; Miyashita et al. 1996; Murie 1959; Waite et al. 2002), and range
southward along the North American coast and continental slope (Black 1997; Dahlheim et al. 1982;
Fiscus and Niggol 1965; Gilmore 1976; Guerrero-Ruiz et al. 1998; Norris and Prescott 1961). They are
also found in British Columbia and in inland waterways in Washington (Bigg et al. 1990). Populations are
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also present along the northeastern coast of Asia from eastern Russia to southern China (Kasuya 1971;
Miyashita et al. 1995; Nishiwaki and Handa 1958; Tomilin 1967; Wang 1985; Zenkovich 1938).
Northward occurrence in this region extends into the Chukchi and Beaufort Seas (lvashin and Votrogov
1981; Lowry et al. 1987; Matkin and Saulitis 1994; Melnikov and Zagrebin 2005).

Resident killer whales in the Northeast Pacific are distributed from Alaska to California, with four distinct
communities recognized: southern, northern, southern Alaska, and western Alaska (Krahn et al. 2004;
Krahn et al. 2002). As mentioned above, SRKWs consist of three pods, designated J, K, and L pods, that
reside part of the year in the inland waterways of Washington State and British Columbia (Strait of
Georgia, Strait of Juan de Fuca, and Puget Sound), principally during the late spring, summer, and fall
(Bigg 1982; Ford et al. 2000; Krahn et al. 2002), visiting coastal areas as far south as Monterey,
California. Winter and early spring movements and distribution are largely unknown for the population.

The SRKW population is currently estimated at about 80 whales, a decline from its estimated historical
level of about 200 during the late 1800s. Their range during the spring, summer, and fall includes the
inland waterways of Washington State and the transboundary waters between the United States and
Canada. Relatively little is known about the winter movements and range of the SRKW; however, in
recent years they have been regularly spotted as far south as central California (off Monterey, California)
during the winter months and as far north as Southeast Alaska. Critical habitat was designated in 2006
(71 FR 69054; November 29, 2006), but in 2015 NMFS received a petition to modify existing critical
habitat to include Pacific Ocean marine waters along the West Coast of the United States that constitute
essential foraging and wintering areas for the SRKW (80 FR 9682; February 24, 2015). Although it has yet
to be published, NMFS intends to publish a proposed rule on the revised critical habitat. Transit from
drydock to the Pacific Northwest proposed action area would overlap with SRKW critical habitat;
however, the critical habitat does not overlap with the Pacific Northwest proposed action area. Recent
tagging research conducted by NMFS’ Northwest Fisheries Science Center® show SRKW staying at or east
of the 656 ft (200 m) isobath off of Puget Sound and San Juan De Fuca. The proposed action area does
not overlap with this bathymetric feature; therefore, the proposed action area off the Pacific Northwest
would not overlap with the SRKW critical habitat (Figure 3-12). Vessel transit from the current homeport
in Seattle, Washington, would overlap with SRKW critical habitat; however, the exact homeport location
is not known at this time, therefore no further analysis was conducted in this PEIS.

° Accessed Northwest Fisheries Science Center website:
https//www.nwfsc.noaa.gov/research/divisions/cb/ecosystem/marinemammal/satellite_tagging
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Figure 3-12. Southern Resident Killer Whale Critical Habitat and the Pacific Northwest

Proposed Action Area
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Southern Hemisphere

There are no Southern Resident killer whales in the Southern Hemisphere. Non-ESA listed killer whales
that occur in the Southern Hemisphere are discussed in Section 3.2.7.5.

3.2.74.i Sperm whale

The sperm whale (Physeter macrocephalus) was listed under the precursor to the ESA, the Endangered
Species Conservation Act of 1969, and remained on the list of threatened and endangered species after
the passage of the ESA in 1973 (35 FR 18319; December 2, 1970). No critical habitat has been designated
for this species. A final recovery plan for the species was published in December 2010 (NMFS 2010b).
Sperm whales have a global distribution that is thought to be more extensive than any other marine
mammal; the whale can be found in the Atlantic, Pacific, and Indian Oceans. Currently, the population
structure of sperm whales has not been adequately defined. The distribution of sperm whales extends
to all deep ice-free marine waters from the equator to the edges of polar pack ice (Rice 1989). Sperm
whales are present in many warm-water areas throughout the year, and such areas may have discrete
“resident” populations (Drout 2003; Engelhaupt 2004; Gordon et al. 1998; Jaquet et al. 2003; Watkins
1985). Sperm whales are a cosmopolitan species and are observed from the tropics to pack ice edges in
both hemispheres, inhabiting deep waters and semi-enclosed seas with deep entrances. Large males
tend to venture to the extreme northern and southern portions of the range (poleward of 40-50°).
Sperm whales feed on a variety of cephalopods (squid [Architeuthis, Moroteuthis, Gonatopsis,
Histioteuthis, and Galiteuthis] and octopus), other invertebrates, deep-sea fish, and other fish (lumpfish
and redfishes). Most births occur in the summer and fall, but the reproductive rate for the sperm whale
is low (Jefferson et al. 2015). Sperm whales may be found in the Pacific Northwest and Arctic proposed
action areas only or encountered in transit between all proposed action areas as described in Appendix
A.

Subsistence and Whaling

There are no reported takes of sperm whales by Native subsistence hunters in the proposed action
areas. The IWC accorded sperm whales complete protection from commercial whaling by member
states beginning with the 1981-1982 pelagic season and subsequently with the 1986 coastal season
(IWC 1982). Currently, Japan takes a small number of sperm whales each year under an exemption for
scientific research. Norway and Iceland have formally objected to the IWC ban on commercial whaling
and are therefore free to resume whaling of sperm whales under IWC rules, but neither country has
expressed an interest in taking sperm whales.

Northern Hemisphere

Sperm whale distribution is typically associated with waters over the continental shelf break, over the
continental slope, and into deeper waters (Rice 1989; Whitehead 2003). Sperm whales are widely
distributed across the entire North Pacific and into the southern Bering Sea in summer, but the majority
are thought to be south of 40° N in winter (Gosho et al. 1984; Miyashita et al. 1995; Rice 1974; Rice
1989). The northernmost boundary of their range extends from Cape Navarin (62° N) across the Bering
Sea to the Pribilof Islands (Omura 1955). Surveys conducted between 2001 and 2006 during summer
have found sperm whales to be the most frequently sighted large cetacean in the coastal waters around
the central and western Aleutian Islands (Muto et al. 2017). Sperm whales also occupy the Gulf of Alaska
and Aleutian Islands throughout the year although they appear to be more common in summer than in
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winter (Mellinger et al. 2004), which is consistent with the hypothesis that sperm whales migrate to
higher latitudes in summer and migrate to lower latitudes in winter (Whitehead and Arnbom 1987).
NMFS recognizes three MMPA stocks in U.S. EEZ waters in the Pacific: California/Oregon/Washington
stock, Hawaii stock, and North Pacific stock and one stock in the Atlantic Ocean, the Western North
Atlantic stock. The CA/OR/WA stock is the only stock likely to be present in the Pacific Northwest and
Arctic proposed action areas. Sperm whales in the North Atlantic and the Northeast Pacific stock are
discussed in Appendix A as species considered for “Transit Only.”

A striking feature of the sperm whale’s life history is the difference in migratory behavior between adult
males and females. Typically, adult males move into the higher latitudes, and all age classes and both
sexes range throughout tropical and temperate seas. Although females and young sperm whales were
thought to remain in tropical and temperate waters year-round, Mizroch and Rice (2006) and
Ivashchenko et al. (2014) showed that there were extensive catches of female sperm whales above 50°
N in the western Bering Sea and in the western Aleutian Islands. Females and juveniles generally range
no further north than about 50-51° N in the southern Gulf of Alaska (Berzin and Rovnin 1966). Mizroch
and Rice (2013) also showed female movements into the Gulf of Alaska and western Aleutians. Males
are found in the summer in the Gulf of Alaska, Bering Sea, and waters around the Aleutian Islands
(Ilvashchenko et al. 2014; Kasuya and Miyashita 1988; Mizroch and Rice 2013). However, there are areas
where at least some individual males and females are present year-round in the higher latitudes
(Mellinger et al. 2004). The northern limit of adult male sperm whales in the North Pacific Ocean is
estimated to extend from Cape Navarin Russia, to the Pribilof Islands in the northeastern Bering Sea
(Berzin and Rovnin 1966). Therefore, it is unlikely that sperm whales would be encountered in the Arctic
proposed action area.

Estimates of sperm whale abundance in California, Oregon, and Washington waters out to 300 nm are
available from a trend-model analysis of line-transect data collected from six surveys conducted from
1991 to 2008 (Moore and Barlow 2014), ranging between 2,000 and 3,000 animals. A reliable population
abundance estimate is not available for the North Pacific stock and there are no available estimates for
numbers of sperm whales in Alaska (Muto et al. 2017).

Southern Hemisphere

Although sperm whales are found in the Southern Hemisphere, they are not likely to occur in the
Antarctic proposed action area, but may occur in the deeper waters in proximity to the Antarctic
proposed action area. Sperm whales in the South Atlantic and the South Pacific are discussed in
Appendix A, as species evaluated for “Transit Only.”

3.2.7.4. Bearded seal

Two subspecies of bearded seal have been described: Erignathus barbatus barbatus from the Laptev
Sea, Barents Sea, North Atlantic Ocean, and Hudson Bay (Rice 1998); and E. b. nauticus from the
remaining portions of the Arctic Ocean and the Bering and Okhotsk seas (Heptner et al. 1976; Manning
1974; Ognev 1935; Scheffer 1958). The geographic distributions of these subspecies are not separated
by conspicuous gaps, and there are regions of integrating generally described as somewhere along the
northern Russian and central Canadian coasts. The subspecies E. b. nauticus, is further divided into an
Okhotsk DPS and a Beringia DPS. The Beringia DPS, also considered the Alaska bearded seal stock under
the MMPA, is the only subspecies whose distribution overlaps with the Arctic proposed action area.
Therefore, bearded seals may only be encountered in the Arctic proposed action area.
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On December 28, 2012, NMFS listed both the Okhotsk and the Beringia DPS as threatened under the
ESA (77 FR 76740). On July 25, 2014, the U.S. District Court for the District of Alaska issued a
memorandum decision in a lawsuit challenging the listing of bearded seals under the ESA, thus vacating
the previous decision to list the Beringia DPS of bearded seals as threatened. On October 24, 2016, the
Ninth Circuit Court of Appeals reversed the 2014 U.S. District Court for the District of Alaska’s decision,
thereby upholding the 2012 listing status of the Beringia DPS as threatened under the ESA. No critical
habitat is currently designated for bearded seals, and no recovery plan has been published for this
species.

Subsistence

Bearded seals are an important resource for Alaska Native subsistence hunters. Approximately 64 Alaska
Native communities in western and northern Alaska, from Bristol Bay to the Beaufort Sea, regularly
harvest ice seals (Ice Seal Committee 2016). Based on the harvest data from these 12 communities
(Point Lay, Kivalina, Noatak, Buckland, Deering, Emmonak, Scammon Bay, Hooper Bay, Tununak,
Quinhagak, Togiak, and Twin Hills), a minimum estimate of the average annual harvest of bearded seals
in 2009—-2013 is 441 seals (Muto et al. 2017). The Coast Guard would continue the established
notification process with subsistence hunters to determine where hunts are taking place to avoid the
areas during those times.

Northern Hemisphere

Bearded seals are a northern Arctic species with circumpolar distribution (Burns 1967; Burns 1981;
Burns and Frost 1979; Clarke et al. 2013a; Fedoseev 1965; Johnson et al. 1966; Kelly 1988; Smith 1981).
Their normal range extends from the Arctic Ocean (85° N) south to Sakhalin Island (45° N) in the Pacific
and south to Hudson Bay (55° N) in the Atlantic (Allen 1880; King 1983; Ognev 1935). Beringia DPS
bearded seals are widely distributed throughout the northern Bering, Chukchi, and Beaufort Seas and
are most abundant north of the ice edge zone (Maclintyre et al. 2013). Bearded seals inhabit the
seasonally ice-covered seas of the Northern Hemisphere, where they whelp and rear their pups and
molt their coats on the ice in the spring and early summer. The overall summer distribution is quite
broad, with seals rarely hauled out on land; some seals, mostly juveniles, may not follow the ice
northward but instead remain near the coasts of the Bering and Chukchi Seas (Burns 1967; Burns 1981;
Heptner et al. 1976; Nelson 1981). As the ice forms again in the fall and winter, most seals move south
with the advancing ice edge through the Bering Strait into the Bering Sea where they spend the winter
(Burns 1981; Burns and Frost 1979; Cameron and Boveng 2007; Cameron and Boveng 2009; Kelly 1988).
This southward migration is less noticeable and predictable than the northward movements in late
spring and early summer (Burns 1981; Burns and Frost 1979; Kelly 1988). During winter, the central and
northern parts of the Bering Sea shelf have the highest densities of bearded seals (Braham et al. 1981;
Burns 1981; Burns and Frost 1979; Fay 1974; Heptner et al. 1976; Nelson et al. 1984). In late winter and
early spring, bearded seals are widely but not uniformly distributed in the broken, drifting pack ice
ranging from the Chukchi Sea south to the ice front in the Bering Sea. In these areas, they tend to avoid
the coasts and areas of fast ice (Burns 1967; Burns and Frost 1979).

At present, reliable data on trends in population abundance for the Alaska stock of bearded seals are
unavailable, but using a very limited sub-sample of the data collected from the U.S. portion of the Bering
Sea in 2012, Muto et al. (2017) calculated an abundance estimate of approximately 299,174 (95%
Confidence Interval= 245,476-360,544) bearded seals in those waters. These data do not include
bearded seals in the Chukchi and Beaufort Seas.



el
RPOOWONOUAWNER

[EY
N

[EY
w

14

15
16
17
18
19
20
21
22
23
24

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

Polar Icebreaker Draft Programmatic EIS USCG
August 2018 Page 3-97

Bearded seals along the Alaskan coast tend to prefer areas where sea ice covers 70 to 90 percent of the
surface, and are most abundant 20-100 nm offshore during the spring season (Bengtson et al. 2000;
Bengtson et al. 2005; Simpkins et al. 2003). In spring, bearded seals may also concentrate in nearshore
pack ice habitats, where females give birth on the most stable areas of ice (Reeves et al. 2002). Bearded
seals haul out on spring pack ice (Simpkins et al. 2003) and generally prefer to be near polynyas and
other natural openings in the sea ice for breathing, hauling out, and prey access (Nelson et al. 1984;
Stirling 1997). While molting between April and August, bearded seals spend substantially more time
hauled out then at other times of the year (Reeves et al. 2002). Throughout the colder season, bearded
seals move away from shore (Burns 1967). Bearded seals hunt on the seafloor in the shallow continental
shelf areas of the Arctic. Their diet mainly consists of crabs, shrimp, mollusks, arctic and saffron cod,
flatfish, sculpins, and octopus. They may also eat marine algae in some regions.

Southern Hemisphere
Bearded seals are not found in the Southern Hemisphere.
3.2.7.4.k Ringed seal

Most taxonomists currently recognize five subspecies of ringed seals: Phoca hispida hispida in the Arctic
Ocean and Bering Sea; P.h. ochotensis in the Sea of Okhotsk and northern Sea of Japan; P.h. botnica in
the northern Baltic Sea; P. h. lagodensis in Lake Ladoga, Russia; and P. h. saimensis in Lake Saimaa,
Finland. For the purposes of this analysis, only the Arctic subspecies (P.h. hispida) that occurs within the
U.S. EEZ of the Beaufort, Chukchi, and Bering Seas overlaps with the Arctic proposed action area. Ringed
seals have a circumpolar distribution throughout the Arctic Basin, Hudson Bay and Straits, and Bering,
Okhotsk, and Baltic Seas. They are strongly correlated with pack and land-fast ice, and areas covered at
least seasonally by ice. Nearly all ringed seals breed on fast ice, excavating lairs in snow, in pressure
ridges, and in other snow covered features. Pupping generally occurs from March through April. Ringed
seals would be found in the Arctic proposed action area.

Although the ringed seal Arctic subspecies, also considered the Alaska ringed seal stock under the
MMPA, is not currently listed under the ESA, it was proposed for listing on December 10, 2010 (75 FR
77476). On July 25, 2014, the U.S. District Court for the District of Alaska issued a memorandum decision
in a lawsuit challenging the listing of ringed seals under the ESA, thus vacating the previous decision to
list the Arctic subspecies of ringed seals as a threatened species. On October 17, 2016, the Ninth Circuit
Court of Appeals concluded that the District Court’s decision should be reversed and NMFS’ decision to
list the Arctic ringed seal should be upheld. On November 1, 2016, the Intervenor-Defendant requested
that the Court reverse the District Court’s judgment and uphold NMFS’ rule to list the Arctic subspecies
of ringed seal as threatened under the ESA. On February 12, 2018, in Alaska Oil & Gas Association v.
National Marine Fisheries Service (Case No. 16-35380), the U.S. Court of Appeals for the Ninth Circuit
reversed the 2016 decision that vacated a final regulation listing the Arctic subspecies of ringed seal as
threatened. Therefore, the Coast Guard considered the Arctic subspecies of ringed seal as threatened
under the ESA for the purposes of this analysis. NMFS proposed to designate critical habitat for the
Arctic subspecies of the ringed seal (79 FR 71714; December 3, 2014), and no recovery plan has been
published for this species. Critical habitat would include all the contiguous marine waters from the
coastline of Alaska to an offshore limit within the U.S. EEZ. Critical habitat for the ringed seal would be
within the proposed action area (Figure 3-13).
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Subsistence

Ringed seals are hunted by Alaska coastal Natives from Bristol Bay to Kaktovik for food and oil. Current
harvest is unknown, but indications are that although the harvest is substantial, it is sustainable and
harvest was not considered to be a factor in the pending ESA action to list the species as threatened
(Muto et al. 2017). The Ice Seal Committee and the ADFG survey a sample of coastal villages to
document and monitor the harvest of ringed seals.

Northern Hemisphere

Ringed seals have a wide distribution in seasonally and permanently ice-covered waters, have an affinity
for ice-covered waters, and are well adapted to occupying both shorefast and pack ice (Kelly 1988). They
remain in contact with the ice most of the year and use it as a platform for pupping and nursing in late
winter to early spring, for molting in late spring to early summer, and for resting at other times of the
year. These small seals construct, maintain, and defend breathing holes and subnivean lairs in seasonally
ice-covered waters.

Ringed seals have at least two distinct types of subnivean lairs: haulout lairs and birthing lairs (Smith and
Stirling 1975). Haulout lairs are typically single-chambered and offer protection from predators and cold.
Birthing lairs are larger, multi-chambered areas that are used for pupping in addition to protection from
predators. Ringed seals excavate subnivean lairs in drifts over their breathing holes in the ice, in which
they rest, give birth, and nurse their pups for five to nine weeks during late winter and spring (Chapskii
1940; McLaren 1958; Smith and Stirling 1975). Most ringed seals are born in early April and about a
month after parturition, mating begins in late April and early May. Ringed seals are expected in the
proposed action area year-round, but during the Arctic summer months, from May to September,
pupping would not occur and subnivean lairs would not be occupied.

Ringed seals rarely come ashore in the Arctic. In Alaska waters, during winter and early spring when sea
ice is at its maximal extent, ringed seals are abundant in the northern Bering Sea, Norton and Kotzebue
Sounds, and throughout the Chukchi and Beaufort Seas (Frost 1985; Kelly 1988). Although details of
their seasonal movements have not been adequately documented, it is thought that most ringed seals
that winter in the Bering and Chukchi Seas migrate north in spring as the seasonal ice melts and retreats
(Burns 1970), and spend summers in the pack ice of the northern Chukchi and Beaufort Seas, as well as
in nearshore ice remnants in the Beaufort Sea (Frost 1985). During summer, ringed seals range hundreds
to thousands of kilometers to forage along ice edges or in highly productive open-water areas (Freitas et
al. 2008; Harwood et al. 2015; Harwood and Stirling 1992; Kelly et al. 2010). With the onset of freeze-up
in the fall, ringed seal movements become increasingly restricted. Seals that have summered in the
Beaufort Sea are thought to move west and south with the advancing ice pack, with many seals
dispersing throughout the Chukchi and Bering Seas while some remain in the Beaufort Sea (Crawford et
al. 2012; Frost and Lowry 1984; Harwood et al. 2012). Some adult ringed seals return to the same small
home ranges they occupied during the previous winter (Kelly et al. 2010).

Ringed seal population surveys in Alaska have used various methods and assumptions, had incomplete
coverage of their habitats and range, and were conducted more than a decade ago; therefore, current,
comprehensive, and reliable abundance estimates or trends for the Alaska stock are not available (Muto
et al. 2017). During April-May in 2012 and 2013, U.S. and Russian researchers conducted comprehensive
and synoptic aerial abundance and distribution surveys of ice-associated seals in the Bering and Okhotsk
Seas (Moreland et al. 2013). Preliminary analysis of the U.S. surveys, which included only a small subset
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of the 2012 data, produced an estimate of about 170,000 ringed seals in the U.S. EEZ of the Bering Sea in
late April (Conn et al. 2014). This estimate does not account for availability bias, thus the actual number
of ringed seals is likely much higher, perhaps by a factor of two or more. The full data sets are currently
being processed and analyzed to provide abundance estimates for ringed seals in the Bering and
Okhotsk Seas (Muto et al. 2017).

In general, ringed seals prey upon fish and crustaceans. Ringed seals are known to consume up to 72
different species in their diet; their preferred prey species is the polar cod (Jefferson et al. 2008). Ringed
seals also prey upon a variety of other members of the cod family, including Arctic cod (Holst et al. 2001)
and saffron cod, with the latter being particularly important during the summer months in Alaskan
waters (Lowry et al. 1980). Invertebrate prey seems to become prevalent in the ringed seals diet during
the open-water season and often dominates the diet of young animals (Holst et al. 2001; Lowry et al.
1980). Large amphipods (e.g., Themisto libellula), krill (e.g., Thysanoessa inermis), mysids (e.g., Mysis
oculata), shrimps (e.g., Pandalus spp., Eualus spp., Lebbeus polaris, and Crangon septemspinosa), and
cephalopods (e.g., Gonatus spp.) are also consumed by ringed seals.

Southern Hemisphere

Ringed seals are not found in the Southern Hemisphere.
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Figure 3-13. Proposed Ringed Seal Critical Habitat in the Arctic Proposed Action Area
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3.2.7.4.1 Steller sea lion

The Steller sea lion (Eumetopias jubatus) is the largest otariid and shows marked sexual dimorphism
with males larger than females. Steller sea lions would be expected in the Pacific Northwest and Arctic
proposed action areas. The Steller sea lion was listed as a threatened species under the ESA (55 FR
126451; April 5, 1990) due to substantial declines in the western portion of the range. Critical habitat
was designated in 1993 (58 FR 45269; August 27, 1993). In 1997, NMFS designated two DPSs of Steller
sea lions under the ESA: a western DPS and an eastern DPS (62 FR 24345, 62 FR 30772). Due to
persistent decline, the western DPS was reclassified as endangered, while the increasing eastern DPS
remained classified as threatened. In 2013, the eastern DPS was delisted (78 FR 66140) under the ESA.
NMFS published a recovery plan in 1992, which was revised in 2008 (NMFS 1992, 2008b). Critical habitat
is still designated for both DPSs, but only critical habitat within the Alaska/Arctic region overlaps with
the Proposed Action (Figure 3-14).

In Alaska, the western DPS generally occurs west of Cape Suckling, Alaska (144° W longitude) and the
eastern DPS generally occurs east of Cape Suckling. Critical habitat extends 3,000 ft (915 m) landward,
an air zone that extends 3,000 ft (915 m) above, and an aquatic zone that extends 3,000 ft (915 m)
seaward of each major rookery and haulout. Critical habitat also includes an aquatic zone that extends
20 nm seaward in State and federally managed waters from each major rookery and haulout. Large
movements by individual Steller sea lions occur, and western DPS individuals are expected to occur in
Southeast Alaska north of Sumner Strait (Jemison et al. 2013; NMFS 2013b).

Subsistence

Information on the subsistence harvest of Steller sea lions comes via two sources: the ADFG and the
Ecosystem Conservation Office of the Aleut Community of St. Paul. The mean annual subsistence take
from this stock for all areas except St. Paul in 2004-2008 (172), combined with the mean annual take for
St. Paul in 2010-2014 (29), was 201 Steller sea lions from the western DPS (Muto et al. 2017).

Northern Hemisphere

The present range of Steller sea lions extends around the North Pacific Ocean rim from northern Japan;
the Kuril Islands and Okhotsk Sea; through the Aleutian Islands and Bering Sea; along Alaska's southern
coast; and south to California (Burkanov and Loughlin 2005; Kenyon and Rice 1961; Loughlin et al. 1992;
Loughlin et al. 1984), with centers of abundance and distribution in the Gulf of Alaska and Aleutian
Islands. Most adult Steller sea lions occupy rookeries during the pupping and breeding season, which
extends from late May to early July (Gisiner 1985; Pitcher and Calkins 1981). As a result, peak abundance
occurs during the summer breeding season. Major haulout sites and rookeries are centered in the
Aleutian Islands and at islands and mainland sites in the Gulf of Alaska (Loughlin et al. 1984). Seal Rocks,
which is near the entrance to Prince William Sound, is the northernmost rookery while Ailo Nuevo Island
off central California is the southernmost rookery (37°06' N). Steller sea lions from the western DPS
breed on the Pribilof and Aleutian Islands (Schusterman 1981). Steller sea lions that breed in Asia are
considered part of the western DPS (Muto et al. 2017).

Steller sea lions are not known to migrate annually, but individuals may widely disperse outside of the
breeding season (late-May to early-July) (Jemison et al. 2013; Muto et al. 2017). Colonization events in
the northern part of the eastern DPS indicate movement of western sea lions into this area, but the
mixed part of the range remains small (Jemison et al. 2013), and the overall discreteness of the eastern
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from the western stock remains distinct. The western stock of Steller sea lions decreased from an
estimated 220,000-265,000 animals in the late 1970s to less than 50,000 in 2000 (Burkanov and
Loughlin 2005; Loughlin et al. 1984; Loughlin and York 2000). Since 2000, the abundance of the western
stock has increased, but there has been considerable regional variation in trend (Burkanov and Loughlin
2005; Fritz et al. 2013; Sease and Gudmundson 2002). Western Steller sea lion pup and non-pup counts
in Alaska in 2014 were estimated to be 12,189 (90% credible interval: 11,318-13,064) and 37,308
(34,373-40,314), respectively (Johnson and Fritz 2014) and 2013—-2014 survey results (DeMaster 2014;
Fritz et al. 2013). Methods used to survey Steller sea lions in Russia differ from those used in Alaska, but
the most recent counts of non-pup Steller sea lions in Russia were conducted in 2007-2011 and totaled
approximately 12,700 and 6,021 pups (Muto et al. 2017).

Steller sea lions are widely distributed along the shelf break and coastal waters but are also found
offshore in waters greater than 6,562 ft (2,000 m) deep (Bonnell et al. 1983; Fiscus 1983; Kajimura and
Loughlin 1988; Kenyon and Rice 1961). Large numbers of individuals disperse widely outside of the
breeding season (late May—early July), to access seasonally important prey resources. This results in
marked seasonal patterns of abundance in some parts of the range and potential for intermixing in
foraging areas of animals that were born in different areas (Sease and York 2003). Foraging habitat is
primarily shallow, nearshore, and continental shelf waters (Reeves et al. 1992; Robson 2002). Steller sea
lions often feed 4 to 13 nm offshore on a variety of fish species such as capelin, cod, herring, mackerel,
pollock, rockfish, salmon, and sand lance (Fiscus et al. 1976). They also prey upon squid, octopus,
bivalves, and gastropods.

Southern Hemisphere

The Steller sea lion is not found in the Southern Hemisphere.
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3.2.7.4.m Sea otter

The sea otter (Enhydra lutris) is the largest of the mustelid family, but one of the smallest marine
mammals. After a systematic review and analysis of skull morphology, Wilson et al. (1991) concluded
there are three subspecies, E. lutris lutris from Asia to the Commander Islands, E. I. nereis from
California, and E. I. kenyoni from Alaska. Currently, USFWS recognizes three stocks of sea otters in
Alaska: southeast Alaska, southcentral Alaska, and southwest Alaska stocks (Gorbics and Bodkin 2001)
and one stock in in California: the southern sea otter. The southern sea otter (E./. nereis) is listed as
threatened under the ESA and is therefore recognized as depleted under the MMPA. In 2005, the
USFWS listed the southwest Alaska population (Alaska DPS) of northern sea otters (E. lutris kenyoni) as
threatened under the ESA (70 FR 46366) and is therefore recognized as depleted under the MMPA.
Critical habitat was designated in 2009 (74 FR 51988) for the northern sea otter and includes 5,855 mi?
(15,164 km?) from west to east: (1) Western Aleutian Unit; (2) Eastern Aleutian Unit; (3) South Alaska
Peninsula Unit; (4) Bristol Bay Unit, and (5) Kodiak, Kamishak, Alaska Peninsula Unit. Within these five
discrete units, critical habitat occurs in nearshore marine waters ranging from the mean high tide line
seaward for a distance of 328 ft (100 m), or to a water depth of 65 ft (20 m). E.I. lutris is not listed under
the ESA. Critical habitat for the sea otter does not overlap with the Arctic proposed action area (Figure
3-15); however, designated critical habitat may overlap with proposed vessel noise and movement and
is further discussed in Section 4.2.1 and Appendix A. Recovery plans were published in 1982 and revised
in 2003 for the southern sea otter (USFWS 2003) and in 2013 for the northern sea otter (USFWS 2013b).
Non ESA-listed sea otters may be encountered during vessel transit and are discussed in Appendix A.
ESA-listed sea otters are not expected in any of the proposed action areas, as discussed below.

Subsistence

Data for subsistence harvest of sea otters in Southeast Alaska are collected by a mandatory Marking,
Tagging and Reporting Program administered by the USFWS since 1988. The mean reported annual
subsistence take from Southeast Alaska during the past five complete calendar years (2006—2010) was
447 animals (Muto et al. 2017). This is an increase from the annual average of 322 sea otters hunted
during the previous five-year period. Unlawful takes also occur and records are maintained by the
USFWS.

Northern Hemisphere

About 90 percent of the world’s sea otters live in coastal Alaska (USFWS 2013b). The southern sea otter
population ranges between Half Moon Bay and Point Conception along the coast of central and
southern California and is therefore outside of the Pacific Northwest proposed action area. The
southwest Alaska DPS of the northern sea otter range is from the end of the Aleutian Islands to lower
western Cook Inlet, and includes the Kodiak Archipelago and is therefore outside of the Arctic proposed
action area. The current total population abundance estimate for the northern sea otter is 15,090 (Muto
et al. 2017).

Southern Hemisphere

Northern sea otters are not found in the Southern Hemisphere.
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Figure 3-15. Northern Sea Otter Critical Habitat in the Arctic Proposed Action Area
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3.2.7.4.n Polar bear

The polar bear (Ursus maritimus) belongs to the Order Carnivora and is a member of the bear Family
Ursidae. There are two polar bear populations that occur in U.S. territory: the Chukchi Sea population
and the Southern Beaufort Sea population. The USFWS designated the polar bear as threatened
throughout its range under the ESA (73 FR 28212; May 15, 2008). Designated critical habitat for the
polar bear (75 FR 76085; December 7, 2010) encompasses three areas or units: barrier islands, sea ice,
and terrestrial denning habitat. The total area designated covers 187,157 mi?® (484,734 km?) (Figure
3-16). About 96 percent of the designated critical habitat area is sea ice. In 2016, USFWS released the
final conservation management plan for the polar bear (USFWS 2016). Polar bears would be expected in
the Arctic proposed action area as discussed below and encountered during vessel transit, as discussed
in Appendix A.

Subsistence

Historically, polar bears have been killed for subsistence, handicrafts, and recreation. Based on records
of skins shipped from Alaska from 1925-53, the estimated annual statewide harvest averaged 120
bears, taken primarily by Native hunters. Recreational hunting by non-native sports hunters using
aircraft was common from 1951-72, increasing statewide annual harvest to 150 during 1951-60 and to
260 during 1960-72 (Amstrup et al. 1986; Schliebe et al. 1995). Hunting by non-Natives has been
prohibited since 1973 when provisions of the MMPA went into effect. Under the MMPA, an exemption
was made for Alaska Natives living in coastal communities to allow them to hunt polar bears for
subsistence and making of handicrafts provided that the hunt was not done in a wasteful manner.
Recently, harvest levels by Alaska Natives from the Chukchi/Bering Seas stock have been declining. The
number of unreported kills in Alaska since 1980 to the present time is approximately 7 percent. No user
agreement, similar to that between the Inuvialuit and Inupiat for the Beaufort Sea stock, exists for the
Bering/Chukchi stock. Harvest levels are not limited at this time (Muto et al. 2017).

Northern Hemisphere

Polar bears are circumpolar in their distribution in the Northern Hemisphere; they occur in several
largely discrete stocks or populations (Harington 1968). Polar bear movements are extensive and
individual activity areas are enormous (Amstrup et al. 2000; Garner et al. 1990). It has been difficult to
obtain a reliable population estimate for this population due to the vast and inaccessible nature of the
habitat, movement of bears across international boundaries, logistical constraints of conducting studies
in Russian territory, and budget limitations (Amstrup and DeMaster 1988; Evans et al. 2003; Garner et al.
1992; Garner et al. 1998). The Chukchi Sea population is estimated to comprise 2,000 animals, based on
extrapolation of aerial den surveys (Lunn et al. 2002). Research on the Southern Beaufort Sea population
began in 1967 and is one of only four polar bear populations with long term (>20 yrs) data. The
population estimate of 1,526 (95% Confidence Interval=1211-1841; CV= 0.106) (Regehr et al. 2006),
based on open population capture-recapture data collected from 2001 to 2006, is considered the most
current and valid population estimate (Muto et al. 2017).

The Chukchi/Bering Sea stock is widely distributed on the pack ice in the Chukchi Sea and northern
Bering Sea and adjacent coastal areas in Alaska and Russia. The northeastern boundary of the
Chukchi/Bering Seas stock is near the Colville Delta in the central Beaufort Sea (Amstrup 1995; Amstrup
et al. 2005; Garner et al. 1990), and the western boundary is near Chauniskaya Bay in the eastern
Siberian Sea. The southern boundary of the Chukchi/Bering Sea stock extends into the Bering Sea and is
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determined by the annual extent of pack ice (Garner et al. 1990). Historically, polar bears ranged as far
south as St. Matthew Island (Hanna 1920) and the Pribilof Islands (Ray 1971) in the Bering Sea. An
extensive area of overlap between the Southern Beaufort Sea stock and the Chukchi/Bering Seas stock
occurs between Point Barrow and Point Hope, centered near Point Lay (Amstrup et al. 2000; Garner et
al. 1994; Garner et al. 1990).

The Southern Beaufort Sea population spends the summer on pack ice and moves toward the coast
during fall, winter, and spring (Durner et al. 2004). Polar bears in the Southern Beaufort Sea concentrate
in shallow waters less than 984 ft (300 m) deep over the continental shelf and in areas with greater than
50 percent ice cover in all seasons except summer, in order to access prey such as ringed and bearded
seals (Amstrup et al. 2000; Durner et al. 2006; Durner et al. 2009; Stirling et al. 1999). The eastern
boundary of the Southern Beaufort Sea stock occurs south of Banks Island and east of the Baillie Islands,
Canada (Amstrup et al. 2000). The western boundary of the Southern Beaufort Sea stock is near Point
Hope, Alaska. Polar bears from this population have historically denned on both the sea ice and land.
Therefore, the southern boundary of the Southern Beaufort Sea stock is defined by the limits of
terrestrial denning sites inland of the coast, which follows the shoreline along the North Slope in Alaska
and Canadian Arctic (Bethke et al. 1996). The main terrestrial denning areas for the Southern Beaufort
Sea population in Alaska occur on the barrier islands from Barrow/Utgiagvik to Kaktovik and along
coastal areas up to 25 mi (40 km) inland, including the Arctic National Wildlife Refuge to Peard Bay, west
of Barrow/Utqgiagvik (Amstrup et al. 2000; Amstrup and Gardner 1994; Durner et al. 2001; Durner et al.
2006). Mating occurs in late March through early May. In November and December, females dig
maternity dens in fast ice, drifting pack ice, or land along the coast. Females give birth between
December and January and stay in their dens with their cubs until spring (Reeves et al. 2002).

Polar bears’ main prey is ringed and bearded seals (Durner et al. 2004; Durner et al. 2006; Durner et al.
2009; Stirling et al. 1999). Occasionally, polar bears are known to prey upon walruses or beluga whales
trapped by ice, and they may also consume carrion when prey is scarce (U.S. Fish and Wildlife Service
2014).
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Southern Hemisphere
The polar bear is not found in the Southern Hemisphere.
3.2.7.5 Other (Non-ESA listed) Marine Mammals

Non-ESA listed marine mammals that may occur in the proposed action areas where either icebreaking
(Antarctic and Arctic) or vessel performance evaluation and testing (Pacific Northwest) would take place
are listed in Table 3-10. All other non-ESA listed marine mammal species that are not expected to be
encountered in the proposed action areas, but may overlap with vessel transit, are discussed in
Appendix A.

Table 3-10. Non-ESA listed Marine Mammal Species that May Occur in the Proposed Action

Areas
Species (common name) | Proposed Action Area
Mysticete
Gray whale (ENP stock) Arctic, Pacific Northwest
Minke whale (common) Pacific Northwest
Minke whale (Antarctic) Antarctic
Odontocete
Arnoux’s beaked whale Antarctic
Baird’s beaked whale Pacific Northwest
Beluga whale Arctic
Blainville’s beaked whale Pacific Northwest (possible)
Cuvier’s beaked whale Pacific Northwest
Dall’s porpoise Arctic, Pacific Northwest
Dwarf sperm whale Pacific Northwest
False killer whale Pacific Northwest (possible)
Harbor porpoise Arctic (possible), Pacific Northwest
Hourglass dolphin Antarctic
Hubb’s beaked whale Pacific Northwest (possible)
Killer whale Antarctic, Arctic (possible), Pacific Northwest
Narwhal Arctic
Northern right whale dolphin Pacific Northwest
Pacific white-sided dolphin Pacific Northwest
Pygmy sperm whale Pacific Northwest
Risso’s dolphin Pacific Northwest
Short-beaked common dolphin Pacific Northwest
Short-finned pilot whale Pacific Northwest (possible, but rare)
Southern bottlenose whale Antarctica
Stejneger’s beaked whale Pacific Northwest (possible)
Striped dolphin Pacific Northwest
Pinniped
Antarctic fur seal Antarctic (possible)
California sea lion Pacific Northwest
Crabeater seal Antarctic
Harbor seal Pacific Northwest
Leopard seal Antarctic
Northern elephant seal Pacific Northwest
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Species (common name) Proposed Action Area
Northern fur seal Pacific Northwest
Ribbon seal Arctic (possible)
Southern elephant seal Antarctic
Spotted seal Arctic
Steller sea lion Pacific Northwest
Walrus Arctic
Weddell seal Antarctic

3.2.7.5.a Non-ESA listed Mysticetes

The gray whale (ENP stock) and minke whale (common [Balaenoptera acutorostrata) and Antarctic [B.
bonaerensis]) are the only non-ESA listed mysticetes likely to be in the proposed action areas.

i. Gray whale

Gray whales may be found in the Arctic Region (60° N latitude) and may overlap with the Arctic
proposed action area. ENP gray whales would also be expected to overlap with the Pacific Northwest
proposed action area. In general, gray whales from the ENP stock migrate between feeding grounds and
breeding/calving sites through October-July (Calambokidis et al. 2015) (see Section 3.2.7.4.d) and,
therefore, would not be expected to occur in either of the proposed action areas year-round. During
summer and fall, most whales in the ENP population feed in the Chukchi, Beaufort and northwestern
Bering Seas. An exception to this is the relatively small number of whales that summer and feed along
the Pacific coast between Kodiak Island, Alaska and northern California (Calambokidis et al. 2012;
Darling 1984; Gosho et al. 2011), referred to as the “Pacific Coast Feeding Group” (PCFG).

In 2010, the IWC’s Standing Working Group on Aboriginal Whaling Management Procedure agreed to
designate animals that spend the summer and autumn feeding in coastal waters of the Pacific coast of
North America from California to southeast Alaska as the PCFG (IWC 2012b). This definition was further
refined for purposes of abundance estimation, limiting the geographic range to the area from northern
California to northern British Columbia (from 41° N to 52° N), limiting the temporal range to the period
from June 1 to November 30 and counting only those whales seen in more than one year within this
geographic and temporal range (IWC 2012b). The IWC adopted this definition in 2011 but noted that
“not all whales seen within the PCFG area at this time will be PCFG whales, and some PCFG whales will
be found outside of the PCFG area at various times during the year” (IWC 2012b). The most recent
estimate of abundance for the ENP population is 20,990 (CV=0.05) whales (Durban et al. 2013). The
2012 abundance estimate for the defined range of the PCFG between 41° N to 52° N is 209 animals
(Standard Error=15.4; CV=0.07).

ii. Minke whale

Common minke whales may be found in the Alaska Region (60° N latitude) during the summer and fall
months (Alaska stock), though they are not expected in the Arctic proposed action area. Minke whales
have a potential occurrence year-round in the Pacific Northwest proposed action area and would be
from the CA/OR/WA stock. Common minke whales may also be encountered when the vessel is in
transit. The Antarctic minke whale would only overlap with the Antarctic proposed action area, but it
would also overlap with vessel transit.



O©oo~~No ol WN -

15
16
17
18
19
20
21
22
23

24

25
26
27
28

29

30
31

32
33
34
35
36

37
38
39
40
41

Polar Icebreaker Draft Programmatic EIS USCG
August 2018 Page 3-111

Minke whales generally occupy waters over the continental shelf, including inshore bays and
occasionally estuaries; however, records from whaling catches and research surveys worldwide indicate
an open ocean component to the minke whale’s distribution. In waters of the United States, minke
whales are migratory and generally participate in annual movement between low-latitude breeding
grounds in the winter and high-latitude feeding grounds in the summer (Kuker et al. 2005). They have
been shown to follow patterns of prey availability (Jefferson et al. 2008). Minke whales from the
CA/OR/WA stock are considered “residents” because they establish home ranges in the inland waters
(Dorsey et al. 1990). No estimates have been made for the number of minke whales worldwide, nor are
there estimates for the entire North Pacific. Forney (2007) estimated 957 (CV=1.36) during a 2005 ship
survey off California, Oregon, and Washington, while the most recent survey in 2008 did not record any
minke whales (Barlow 2010). Therefore, the number of minke whales off California, Oregon, and
Washington is estimated to be the arithmetic mean of the two most recent ship line transect surveys
conducted in 2005 and 2008 (Barlow 2010; Barlow and Forney 2007; Forney 2007), or 478 (CV=1.36)
whales.

Antarctic minke whales occur widely in coastal and offshore areas of the Southern Hemisphere and are
found from at least 70° S to the ice edges. Their range is generally thought to be circumpolar and is more
oceanic than range of dwarf minke whales (unnamed subspecies). Not all Antarctic minke whales
migrate, but there is a general shift northward for breeding in the winter months. Antarctic minke
whales tend to be more polar than the common minke whale and spend most of their summers around
the Antarctic continent. The IWC conducted a major assessment of Antarctic minke whales in 1990, and
a population estimate of 760,000 was adopted (IWC 1991). Results of subsequent surveys indicated
lower abundance estimates (Branch 2006; IWC 2007), but the IWC has not yet adopted a new
population abundance estimate.

3.2.7.5.b Non-ESA listed Odontocetes

There are several non-ESA listed odontocetes whose distribution overlaps with the proposed action
areas (Table 3-10), including beaked whales, beluga whales, narwhals, pilot whales, bottlenose whales,
dwarf and pygmy sperm whales, dolphins, and porpoises. More information on the distribution,
seasonality, and stock or DPS information for these species can be found in Section A.3 in Appendix A.

i. Beaked whales

In general, little is known about beaked whales, with the exception that they are thought to be deep
divers.

The Arnoux’s beaked whale (Berardius arnuxii) is believed to have a vast circumpolar distribution in
deep, cold temperate and subpolar waters of the Southern Hemisphere. Most records of the whale are
south of 40° S, but there are some records as far north as 24° S (Jefferson et al. 2015). The Arnoux
beaked whale may overlap with the Antarctic proposed action area and other areas when the vessel is in
transit.

Baird’s beaked whale (Berardius bairdii) occurs mainly in deep waters over the continental slope, near
oceanic seamounts, and areas with submarine escarpments, although they may be seen close to shore
where deep water approaches the coast (Jefferson et al. 2008; Kasuya 2009). This species is generally
found throughout the colder waters of the North Pacific, ranging from off Baja California, Mexico, to the
Aleutian Islands of Alaska (Jefferson et al. 2008; MacLeod and D'Amico 2006). In the North Pacific, the
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range of Baird’s beaked whale extends from Cape Navarin (62° N) and the central Sea of Okhotsk (57° N)
to St. Matthew Island, the Pribilof Islands in the Bering Sea, and the northern Gulf of Alaska (Kasuya
2009; Muto et al. 2017; Rice 1998). The CA/OR/WA stock may overlap with the Pacific Northwest
proposed action area and other areas when the vessel is in transit. The Alaska stock of Baird’s beaked
whales would only overlap with the vessel while in transit (see Appendix A).

Cuvier’s beaked whale (Ziphius cavirostris) is widely distributed in offshore waters of all oceans, from the
tropics to polar regions in both hemispheres. They are found in deep waters (>656 ft [200 m]) but prefer
waters over and near the continental slope. Cuvier’s beaked whales from the CA/OR/WA stock may
overlap with the Pacific Northwest proposed action area and when the vessel is in transit. The Alaska
stock of Cuvier’s beaked whales would only overlap with the vessel while in transit (see Appendix A).

Southern bottlenose whales (Hyperoodon planifrons) have a circumpolar distribution in the Southern
Hemisphere, south of about 30° S. There are known areas of concentration between 58° S and 62° S in
the Atlantic and eastern Indian Ocean sections of their range. They do migrate and are found in
Antarctic waters during the summer, where they occur within 75 mi (120 km) of the ice edge (Jefferson
et al. 2015). Like other beaked whales, these deep water oceanic animals do not often stray beyond the
continental shelf. The Southern bottlenose whale would overlap with the Antarctic proposed action area
and vessel transit.

The following beaked whales may overlap with the Pacific Northwest proposed action area, but
information regarding these species is poor or they are considered rare visitors to the Pacific Northwest
proposed action area; they include: Blainville beaked whale (Mesoplodon densirostris), Hubb’s beaked
whale (M. carlhubbsi), and Stejneger’s beaked whale (M. stejnegeri). Blainville beaked whales are
typically found in temperate and tropical waters of all oceans, but mainly offshore. They may also occur
in enclosed seas with deep waters. Hubb’s beaked whales are limited to the North Pacific Ocean, ranging
from central British Columbia to southern California in the east and Japan in the west. Stejneger’s
beaked whales appear to prefer cold temperate and subpolar waters (Loughlin and Perez 1985;
MacLeod et al. 2006). This species has been observed in waters ranging in depth from 2,395 to 5,120 ft
(730 to 1,560 m) on the steep slope of the continental shelf (Loughlin and Perez 1985). In addition to
possible overlap with the Pacific Northwest proposed action area, all of the Mesoplodon species
described above could be encountered when the vessel is in transit.

ii. Beluga and Narwhal

The beluga whale (Delphinapterus leucas) and narwhal (Monodon monoceros) belong to the family
Monodontidae and inhabit high areas of the Northern Hemisphere but are restricted to the high latitude
waters of the Arctic, often near or in iced areas. Beluga whales are distributed throughout seasonally
ice-covered arctic and subarctic waters of the Northern Hemisphere (Gurevich 1980); are closely
associated with open leads and polynyas in ice-covered regions (Hazard 1988); and are often found in
fjords, estuaries, and shallow waters of the Arctic. In the United States and Canada, individual
populations have been assessed for status under the applicable conservation statutes.

Five stocks of beluga whales are recognized within U.S. waters: (1) Cook Inlet, (2) Bristol Bay, (3) Eastern
Bering Sea, (4) Eastern Chukchi Sea, and (5) Beaufort Sea. Beaufort Sea, Eastern Chukchi Sea, Eastern
Bering Sea, and Bristol Bay stocks of beluga whales are not listed as threatened or endangered under
the ESA or listed as depleted or classified as strategic under the MMPA. Only the Cook Inlet DPS is listed
as endangered under the ESA, but it does not occur in the proposed action areas. Critical habitat has
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been designated for the Cook Inlet beluga whale DPS, but the critical habitat does not occur in the Arctic
proposed action area. Depending on season and region, beluga whales may occur in both offshore and
coastal waters, with summer concentrations in upper Cook Inlet, Bristol Bay, the eastern Bering Sea (i.e.,
Yukon Delta, Norton Sound), eastern Chukchi Sea, and the Mackenzie Delta (Hazard 1988). During the
winter, beluga whales occur in offshore waters associated with pack ice. In the spring, they migrate to
warmer coastal estuaries, bays, and rivers where they may molt (Finley 1982; Suydam 2009) and give
birth to and care for their calves (Sergeant and Brodie 1969). Annual migrations can range over
thousands of kilometers (Richard et al. 2001). Beluga whales may be encountered in the Arctic proposed
action area and during vessel transit.

Narwhals are common in the waters of Nunavut, Canada, west Greenland, and in the European Arctic;
however, they rarely occur in the East Siberian, Bering, Chukchi, and Beaufort Seas (COSEWIC 2004).
Narwhals are rare within the Arctic proposed action area, but extralimital sightings and stranding have
occurred (COSEWIC 2004; Muto et al. 2016, 2017; Reeves and Tracy 1980). Therefore, narwhals may be
encountered in the Arctic proposed action area and during vessel transit.

iii. Other whales (odontocetes)

Other whales that may be within the proposed action areas (Table 3-10) include the dwarf sperm whale
(Kogia sima), pygmy sperm whale (Kogia breviceps), and short-finned pilot whale (Globicephala
macrorhynchus). Both the dwarf and pygmy sperm whale could overlap with Pacific Northwest proposed
action area; however, sightings have been very rare. Pygmy sperm whales are distributed throughout
deep waters and along the continental slopes of the North Pacific and other ocean basins (Caldwell and
Caldwell 1989; Ross 1984). Available data are insufficient to identify any seasonality in the distribution
of the CA/OR/WA stock of pygmy sperm whales or to delineate possible stock boundaries. Along the
U.S. West Coast, no at-sea sightings of dwarf pygmy sperm whales have been reported; however, this
may be partially a reflection of their pelagic distribution, small body size, and cryptic behavior (Carretta
et al. 2017). The CA/OR/WA stock of dwarf sperm whales and CA/OR/WA stock of pygmy sperm whales,
although rare, could overlap with the Pacific Northwest proposed action area and with vessel transit.

The full geographic range of the California, Oregon, and Washington population of short-finned pilot
whales is not known (Carretta et al. 2017). Short-finned pilot whales from the CA/OR/WA stock could
overlap with the Pacific Northwest proposed action area and vessel transit, but sightings are very rare
and dependent on oceanographic conditions (e.g., warmer waters); therefore, the likelihood that the
short-finned pilot whale would overlap with the Pacific Northwest proposed action area is extremely
low.

iv. Dolphins

Several dolphin species may be within the proposed action areas (Table 3-10) and they include the killer
whale, Northern right whale dolphin (Lissodelphis borealis), Pacific white-sided dolphin (Lagenorhynchus
obliquidens), Risso’s dolphin (Grampus griseus), short-beaked common dolphin (Delphinus delphis), and

striped dolphin (Stenella coeruleoalba).

Killer whales are the largest of the dolphins with several geographic forms. They are the most
cosmopolitan of all cetaceans and can be found in any marine region from the equator to ice edges,
including enclosed seas. Killer whales could overlap with the Pacific Northwest and Antarctic proposed
action areas. As ice conditions change in the Arctic, more killer whales have been observed traveling
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through the Bering Strait; however, at this time they are not expected to overlap with the Arctic
proposed action area. They would overlap with vessel transit.

Killer whale ecotypes in Antarctica include Type A, B, C, and D (Gorter and Pitman 2011). Type A killer
whales are found in all oceans and seas, up to ice edges but are more common in nearshore, cool
temperate to subpolar waters. Type B are found mainly in the Antarctic and surrounding waters, often in
pack ice (mainly near the Antarctic Peninsula). Type C (Ross Sea killer whales) are also an Antarctic form
but prefer East Antarctica and are mainly found in pack ice. Type D is likely restricted to subantarctic
waters. In the North Pacific the following killer whale forms are found: resident (preferred prey is fish,
specifically salmon), transient (also known as Bigg’s killer whales whose preferred prey is mammals), and
offshore (preferred prey is sharks).

Currently, there are eight killer whale stocks recognized with the U.S. EEZ in the Pacific: (1) the Alaska
Resident stock—occurring from southeastern Alaska to the Aleutian Islands and Bering Sea, (2) the
Northern Resident stock— occurring from Washington State through part of southeastern Alaska, (3)
the Southern Resident stock—occurring mainly within the inland waters of Washington State and
southern British Columbia, but also in coastal waters from southeastern Alaska through California, (4)
the Gulf of Alaska, Aleutian Islands, and Bering Sea Transient stock—occurring mainly from Prince
William Sound through the Aleutian Islands and Bering Sea, (5) the AT1 transient stock—occurring in
Alaska from Prince William Sound through the Kenai Fjords, (6) the West Coast transient stock—
occurring from California through southeastern Alaska, (7) the Offshore stock—occurring from California
through Alaska, and (8) the Hawaiian stock. ‘Transient’ whales in Canadian waters are considered part of
the West Coast Transient stock. All other killer whale stocks in the Northern Hemisphere are in Appendix
A, as species evaluated for “Transit Only.”

The Northern right whale dolphin is an oceanic species, inhabiting cool and warm temperate regions of
the North Pacific. They are typically found between 30° N and 50°N, and the CA/OR/WA stock would
therefore overlap with the Pacific Northwest proposed action area and vessel transit. Northern right
whale dolphins are typically found in deeper waters from the continental shelf to oceanic regions. While
their distribution varies based on oceanic conditions and seasons, typically their range stretches from
northern Baja California, Mexico to British Columbia. Northern right whale dolphins move south during
the colder fall and winter months and north during the spring and summer (Barlow 1995; Forney et al.
1995; Green et al. 1992; Green et al. 1993). Northern right whale dolphins from the CA/OR/WA stock
would overlap with the Pacific Northwest proposed action area and vessel transit.

The Pacific white-sided dolphin inhabits cool temperate waters of the North Pacific and some adjacent
seas (Japan, Okhotsk, southern Bering and southern Gulf of California). They are widely distributed in
deep offshore waters, extending onto the continental shelf. Pacific white-sided dolphins also occur in
some nearshore areas in the Pacific Northwest (e.g., Washington). Seasonal inshore/offshore and
north/south movements have been documented (Jefferson et al. 2015). Largely pelagic, this species
ranges from the Gulf of California to the Gulf of Alaska. In Alaska, this species is common both on the
high seas and along the continental margins, and animals are known to enter inshore passes (Carretta et
al. 2017; Ferrero and Walker 1996). For the CA/OR/WA stock, patterns from aerial and shipboard
surveys (Barlow 1995; Forney et al. 1995; Green et al. 1992; Green et al. 1993) suggest seasonal north-
south movements, with animals found primarily off California during the colder water months, and
shifting northward into Oregon and Washington as water temperatures increase in late spring and
summer (Forney 1994; Green et al. 1992). Pacific white-sided dolphins would overlap with the Pacific
Northwest proposed action area and vessel transit would overlap with the Alaska stock, as well.
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Risso’s dolphins are commonly seen on the continental shelf and in slope and offshore waters of
California, Oregon, and Washington (Carretta et al. 2017). Risso’s dolphins appear to strongly favor
waters on the continental shelf and slope, as opposed to deep waters of the oceanic zones, although
they can occur in deeper water at lower densities (Jefferson et al. 2015; Soldevilla et al. 2009). In a
review of the distribution data on Risso’s dolphins, Jefferson et al. (2015) found southeastern Alaska to
be the northernmost extent of their range. However, this review determined that even though suitable
habitat might appear to exist, there is little evidence that Risso’s dolphins normally inhabit the deep
inshore waters of Alaska; thus, the few sightings there are considered extralimital. Although their
distribution is from latitudes 60° N to 60° S, Risso’s dolphins appear to favor mid-latitudes ranging from
latitudes 30° N to 45° S (Carretta et al. 2017; Muto et al. 2017). These latitudes are where the species’
highest densities are consistently found in most ocean basins, including the Pacific Ocean (Jefferson et
al. 2015). Therefore, Risso’s dolphins from the CA/OR/WA stock would overlap with the Pacific
Northwest proposed action area and vessel transit.

The majority of short-beaked common dolphin populations are found off of California, especially during
summer and fall. Short-beaked common dolphins prefer warm tropical to cool temperate waters that
are primarily oceanic and offshore, with depths between 656 and 6,562 ft (200 and 2,000 m) (Bearzi et
al. 2005; Jefferson et al. 2008; Reeves et al. 2002). Depending on oceanographic conditions (e.g.,
warmer water), the likelihood that short-beaked common dolphins would overlap with the Pacific
Northwest proposed action area is extremely low; however, they could be encountered during vessel
transit.

Striped dolphins are widely distributed in the Atlantic, Pacific, Indian Oceans, and adjacent seas. They
prefer primarily warm waters and their range is limited to 50° N and 40° S. The CA/OR/WA stock may
overlap with the Pacific Northwest proposed action area as animals have stranded in Oregon and
Washington, although no sightings have been observed off Washington. Therefore, the likelihood that
striped dolphins would overlap with the Pacific Northwest proposed action area is extremely low, but
they could be encountered during vessel transit.

v. Porpoises

Porpoises that may be within the proposed action areas (Table 3-10) include the Dall’s porpoise
(Phocoenoides dalli) and harbor porpoise (Phocoena phocoena). Dall’s porpoise is found only in the
North Pacific Ocean, Bering Sea, Okhotsk Sea, and Sea of Japan. They inhabit deep waters of the warm
temperate through subarctic zones, between 30 and 62° N. During unusual cold periods, Dall’s porpoise
may range as far as 28° N. They typically occur offshore in oceanic zones, but approach nearshore areas
where the deep water approaches the coast. Therefore, Dall’s porpoise from the CA/OR/WA stock
would be expected to overlap with the Pacific Northwest proposed action area and vessel transit. The
Alaska stock of Dall’s porpoise would also overlap with vessel transit, but would not overlap with the
Arctic proposed action area.

Harbor porpoises are generally found in cool temperate to subarctic waters over the continental shelf,
occurring most frequently in waters less than 328 ft (100 m) deep (Hobbs and Waite 2010). In the
eastern North Pacific Ocean, harbor porpoises range from northern Honshu, Japan to Point Barrow,
along the Alaska coast, and down the West Coast of North America to Point Conception, California
(Gaskin 1984). In Alaskan waters, harbor porpoises inhabit nearshore areas and are common in bays,
estuaries, and tidal channels, and may be found year-round. The Northern Oregon/Washington and
Washington Inland waters stocks may overlap with the Pacific Northwest proposed action area and
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vessel transit. In addition, the Bering Sea stock may also overlap with vessel transit, but harbor
porpoises would not be expected to overlap with the Arctic proposed action area.

3.2.7.5.c Non-ESA listed Pinnipeds and Sea Otters

There are several non-ESA listed pinnipeds whose distribution overlaps with the proposed action areas
(Table 3-10), including the California sea lion, harbor seal, leopard seal, Northern elephant seal,
Northern fur seal, ribbon seal, spotted seal, and Weddell seal; northern and southern sea otters are
distributed in areas of vessel transit. More information on the distribution, seasonality, and stock or DPS
information for these species can be found in Section A.3 in Appendix A.

i. California sea lion

California sea lions (Zalophus californianus) occur in eastern North Pacific from Tres Marias Islands
(Mexico), through the Gulf of Mexico, around the end of Baja California and north to the Gulf of Alaska.
Most rookeries are south of Point Conception, California. Pupping and breeding take place from May
through July on the offshore islands (e.g., Channel Islands). Sea lions are found in waters over the
continental shelf and slope and occupy several landfalls offshore in deep oceanic areas. There is a post-
breeding migration (mainly juveniles and sub/adult males) north from the major rookeries in the
southern portion of its range to winter from Central California to Washington. Smaller numbers migrate
farther to British Columbia and Gulf of Alaska. They frequent bays, harbors, river mouths, and often haul
out on buoys, jetties, boat docks, and other manmade objects. The U.S. stock of California sea lions
would likely overlap with the Pacific Northwest proposed action area and vessel transit.

ii. Harbor seal

Harbor seals (Phoca vitulina) are typically confined to coastal areas of the Northern Hemisphere, from
temperate to Polar Regions. There are currently five subspecies of harbor seal recognized worldwide.
Harbor seals are found in coastal waters of continental shelf and slope, common in bays, rivers,
estuaries, and intertidal areas. They are considered essentially non-migratory, but do make foraging
trips and certain age classes (e.g., juveniles) are known to travel far from their natal breeding areas.
Mating takes place during the February to October breeding season and pupping occurs sometime
between April and July. Breeding/pupping season is clinal and dependent on location (occurs earlier in
southern areas of a given population’s range). The Oregon/Washington stock and Washington Inland
stock would overlap with the Pacific Northwest proposed action area and vessel transit. The Alaska stock
would only overlap vessel transit.

iii. Leopard seal

The leopard seal (Hydrurga leptonyx) is widely distributed in the cold Antarctic and subantarctic waters
of the Southern Hemisphere (50° S to 80° S), from the coast of the continent north through the pack ice,
and most subantarctic islands. Leopard seals haul out on land and ice, but prefer ice floes found
nearshore. Pups are born on ice from early November to late December, but the pupping period may
extend from early October to early January. Leopard seals are expected to overlap with the Antarctic
proposed action area and vessel transit.
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iv. Northern elephant seal

Northern elephant seals (Mirounga angustirostris) are found in eastern and central North Pacific.
Breeding takes place on offshore islands and at mainland localities from central Baja California to
northern California. Northern elephant seals migrate twice a year, returning to breed from December to
March and again to molt for several weeks (at different times depending on sex and age). Post-breeding
and post-molt migrations take most seals north and west to oceanic areas of the North Pacific and Gulf
of Alaska, twice a year. Pupping occurs from late December to March. The California breeding stock
would overlap with the Pacific Northwest proposed action area and vessel transit.

v. Northern fur seal

Northern fur seals (Callorhinus ursinus) are a widely distributed pelagic species in the waters of the
North Pacific Ocean, Bering Sea, Sea of Okhotsk, and Sea of Japan. They range from Northern Baja
California, Mexico north and offshore across the North Pacific to northern Honshu, Japan. Their
southern limit is ~35° N. The majority of Northern fur seal population breeds in Alaska on the Pribilof
Islands, with a substantial number on the Commander Islands; a few still use San Miguel Island,
California; Bogoslof Island, Bering Sea; and Robben Island, Russia. Breeding on the Pribilofs occurs from
mid-June through August (California is usually two weeks earlier than the median date at the Pribilofs).
During the non-breeding season (September through May), northern fur seals likely spend most of their
time at sea, though a few may stay on islands year-round. The Eastern Pacific stock may overlap with the
Pacific Northwest proposed action area and vessel transit.

vi. Ribbon seal

Ribbon seals (Histriophoca fasciata) occur in the Sea of Okhotsk, Sea of Japan, western North Pacific,
and from the Bering Sea north through the Chukchi Sea, east to 160° W. However, they are rarely seen
in the western Beaufort Sea. Ribbon seals inhabit the southern edge of the pack ice from winter to early
summer; most are pelagic in the Bering Sea during the summer. Some may venture south of the
Aleutian Islands in the summer when they are not typically associated with sea ice. They prefer sea ice
from the continental slope seaward out over deeper oceanic areas, especially areas of pack ice coverage
of 60-80 percent, and they do not like highly concentrated pack or areas of sheet ice coverage. Pups are
born on ice floes from early April to early May. The Alaska stock of ribbon seal may overlap with the
Arctic proposed action area, although the likelihood is low based on where icebreaking is expected to
occur, and vessel transit.

vii. Sea otter

Information on non-ESA listed sea otters would be similar to the information found in Section 3.2.7.4.m
on ESA-listed sea otters. The California Southern sea otter would overlap with the Pacific Northwest
proposed action area and vessel transit. The Northern sea otter (Southcentral Alaska, Southeast Alaska,
and Washington stocks) would overlap vessel transit only.

viii. Spotted seal
Spotted seals (Phoca largha) are widespread in the Sea of Okhotsk and the Sea of Japan, and reach

China in the northern Yellow Sea. Spotted seals also inhabit the Bering and Chukchi Seas and range
north into the Arctic Ocean, north to about the end of the continental shelf and west to about 170° E to
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MacKenzie River Delta, Canada. They inhabit southern edges of the pack ice from winter to early
summer and in late summer and fall move to coastal areas including river mouths. Spotted seals breed
exclusively and haul out on sea ice, but do come ashore on beaches, sandbars, mudflats or rocky reefs.
Breeding takes place on pack ice from January to mid-April; pups (peak numbers) are born mid-to late
March. The Alaska stock of spotted seal would overlap with the Arctic proposed action area and vessel
transit.

ix. Steller sea lion

More information on non-ESA listed Steller sea lions, the Eastern DPS, would be similar to the
information found in Section 3.2.7.4.1 on ESA-listed Steller sea lions, the Western DPS. They breed in late
spring and summer and pups are born from May through July. There are no haulouts near the Pacific
Northwest proposed action area, but the Eastern U.S. DPS could overlap with the Pacific Northwest
proposed action area and vessel transit.

x. Walrus

Walruses have a circumpolar distribution in the Arctic Ocean and are associated with pack ice
everywhere they are found, at least during winter. The walrus (Odobenus rosmarus) is not currently
listed as threatened or endangered under the ESA (82 FR 46618; October 5, 2017). The Pacific walrus (O.
r. divergens) within the U.S. EEZ is not designated as depleted under the MMPA (the Alaska stock), but is
classified as strategic because the level of human-caused removal exceeds the potential biological
removal.

Walruses are known to stay fairly close to land for most of their lives and make shallow dives inshore
(depths of roughly 98 ft [80 m]) (Kastelein et al. 2002b) from the continental shelf and slope, so they do
not regularly occur in deep oceanic waters. Walruses haul out on ice floes and sandy beaches or rocky
shores, along remote stretches of mainland coastlines or islands (Jefferson et al. 2008; Kastelein 2009).
Walruses haul out on land largely during years with reduced pack ice. The movements of walruses
generally follow the movements of pack ice. However, some individuals do travel far from pack ice
during summer. Pacific walruses range throughout the continental shelf waters of the Bering and
Chukchi Seas, occasionally moving into the East Siberian Sea and the Beaufort Sea. The shallow,
productive, ice-covered waters of the eastern Chukchi Sea are considered particularly important habitat
for female walrus and their dependent young. A significant proportion of the Pacific walrus population
migrates into the Chukchi Sea region each summer.

Several thousand animals (primarily adult males) aggregate near coastal haulouts in the Gulf of Anadyr
and Kamchatka Peninsula (Russia), Bering Strait region, Bristol Bay, Sea of Okhotsk, and Honshu Island
(Japan). During the late winter breeding season, most walruses are found in two major Bering Sea
concentration areas where open leads, polynyas, or thin ice allows open water access (Fay et al. 1984).
While the specific location of these groupings can vary annually and seasonally depending upon the
extent of the sea ice, one group will generally range from the Gulf of Anadyr into a region southwest of
St. Lawrence Island (northern Bering Sea), and the second group will aggregate in the southeastern
Bering Sea from the south of Nunivak Island to northwestern portions of Bristol Bay. Based on the above
information, walrus would not overlap with the Arctic proposed action area, but would during vessel
transit (Appendix A).
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xi. Weddell seal

Weddell seals (Leptonychotes weddellii) are circumpolar and widespread in the Southern Hemisphere.
They occur on fast ice, right up to the Antarctic continent and also on offshore pack ice north to the
seasonally shifting limits of the Antarctic Convergence. Weddell seals are also present on subantarctic
islands along the Antarctic Peninsula that are seasonally ice free. Pups are born from September through
November, but animals in the lower latitudes pup earlier than animals living at higher latitudes. Weddell
seals would overlap with the Antarctic proposed action area and vessel transit.

3.2.7.6 Marine Mammal Hearing

Marine mammals use sound for communication, feeding, and navigation. Measurements of marine
mammal sound production and hearing capabilities provide some basis for assessment of whether
exposure to a particular sound source may affect a marine mammal behaviorally or physiologically.
Hearing has been directly measured in some odontocete and pinniped species [in air and underwater]
(see reviews in (Erbe et al. 2016; Finneran 2016; Southall et al. 2007)). To better reflect marine mammal
hearing, Southall et al. (2007) recommended that marine mammals be divided into hearing groups and
in 2016, NMFS made modifications as part of their technical guidance (Table 3-11) (NMFS 2016b).

Table 3-11. Marine Mammal Hearing Groups and Associated Generalized Hearing Range

e EE Generalized Hearing
Range

LF cetaceans (baleen whales) 7 Hz to 35 kHz

MF cetaceans (dolphins, toothed whales, beaked whales, bottlenose whales) 150 Hz to 160 kHz

HF cetaceans (true porpoises, Kogia, river dolphins, cephalorhynchid, 275 Hz to 160 kHz

Lagenorhynchus cruciger, L. australis)

PW underwater (true seals) 50 Hz to 86 kHz

OW underwater (sea lions and fur seals, polar bears) 60 Hz to 39 kHz

HF: high-frequency marine mammal hearing group; LF: low-frequency marine mammal hearing group MF: mid-
frequency marine mammal hearing group; OW: otariid and non-phocid marine carnivore hearing group; PW:
phocid marine mammal hearing group

3.2.7.6.a Mysticetes

Direct measurements of mysticete hearing are lacking. Thus, hearing predictions for mysticetes are
based on other methods including: anatomical studies and modeling (Cranford and Krysl 2015; Houser
et al. 2001b; Parks et al. 2007; Tubelli et al. 2012)); vocalizations (see reviews in (Au and Hastings 2008;
Richardson et al. 1995; Wartzok and Ketten 1999)); taxonomy; and behavioral responses to sound
((Dahlheim and Ljungblad 1990); see review in (Reichmuth et al. 2007)). It is generally assumed that
most animals hear well in the frequency ranges similar to those used for their vocalizations (songs or
calls), which are mainly below 1 kHz in baleen whales (Richardson et al. 1995). Although auditory
frequency range and vocalization frequencies do not always perfectly align, caution should be taken
when considering vocalization frequencies along in predicting hearing capabilities of species for which
no data exists, like mysticetes. Estimation of hearing ability based on inner ear morphology was
completed for two baleen whale species: humpback whales (700 Hz to 10 kHz; (Houser et al. 2001a) and
North Atlantic right whales (10 Hz to 22 kHz; (Parks et al. 2007)). Further, preliminary anatomical data
indicate minke whales may be able to hear slightly above 22 kHz (Ketten and Mountain 2009). The
anatomy of the baleen whale inner ear seems to be well adapted for detection of low-frequency sounds
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(Ketten 1992a, 1992b, 1994). Thus, the auditory system of baleen whales is almost certainly more
sensitive to low-frequency sounds than that of the small- or moderate-sized toothed whales. However,
auditory sensitivity in at least some large whale species extends up to higher frequencies than the
maximum frequency of the calls, and relative auditory sensitivity at different low-moderate frequencies
is unknown.

3.2.7.6.b Odontocetes

Odontocetes use high-frequency biosonar signals to sense their environment. They have a broad hearing
range extending to 200 kHz, but the frequency of best hearing range from 150 Hz to 160 kHz (Mooney et
al. 2012; Tougaard et al. 2014). Auditory response curves for odontocetes show maximum auditory
sensitivity near the frequencies where toothed whale signals have peak power (Mooney et al. 2012;
Tougaard et al. 2014) at about 1,000 to 20,000 Hz for social sounds and 10,000 to 100,000 Hz or higher
for echolocation. Like mysticetes, it is assumed that most animals hear well in the frequency ranges
similar to those used for their vocalizations (songs or calls); although auditory frequency range and
vocalization frequencies do not always perfectly align. Odontocetes use underwater communicative
signals that, while not as low in frequency as those of many mysticetes, likely serve similar functions.
These include tonal whistles, clicks, and pulsed calls in some odontocetes. Odontocetes generate short-
duration (500—-200 microseconds), specialized clicks used in biosonar with peak frequencies between 10
and 200 kHz to detect, localize, and characterize underwater objects such as prey (Au 1993; Wartzok
and Ketten 1999). These clicks are often more intense than other communicative signals, with reported
source levels as high as 229 dB re 1 uPa peak-to-peak (Au et al. 1974). The echolocation clicks of high-
frequency cetaceans (e.g., porpoises) are narrower in bandwidth (i.e., the difference between the upper
and lower frequencies in a sound) and higher in frequency than those of mid-frequency cetaceans.

3.2.7.6.c Pinnipeds and Carnivores

Unlike cetaceans who spend their entire lives in the water, pinnipeds and carnivores are adapted to live
part of their lives in water and part on land and therefore would be expected to adapt to hearing in
water and in air. Underwater hearing in otariid seals is adapted to low frequency sound and less
auditory bandwidth than phocid seals. Hearing in otariid seals has been tested in California sea lion
(Kastak and Schusterman 1998) and northern fur seal (Babushina et al. 1991; Moore and Schusterman
1987), whose ranges overlap with the proposed action areas. Kastelein et al. (2005) provided
underwater audiograms of a male and female Steller sea lion, whose range also overlaps with the
proposed action area. The audiogram of the male had a maximum hearing sensitivity at 77 dB at 1 kHz,
with a best hearing range, between 1 and 16 kHz. The female Steller sea lion had a maximum sensitivity
at 73 dB at 25 kHz. Kastelein et al. (2005) concluded that low frequency sounds are audible to Steller sea
lions. Based on these studies, otariid seals would be expected to hear sounds within the ranges of 50 Hz
to 75 kHz in air and 50 Hz to 50 kHz in water.

Phocid species have consistently demonstrated an extended frequency range of hearing compared to
otariids, especially in the higher frequency range (Hemila et al. 2006; Kastelein 2009; Reichmuth et al.
2013). Phocid ears are anatomically distinct from otariid ears in that phocids have larger, more dense
middle ear ossicles, inflated auditory bulla, and larger sections of the inner ear (i.e., tympanic
membrane, oval window, and round window), which make them more adapted for underwater hearing
(Hemila et al. 2006; Kastak and Schusterman 1998; Mulsow et al. 2011; Reichmuth et al. 2013;
Schusterman and Moore 1978; Terhune and Ronald 1975).
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Hearing in odobenids and polar bears are both very similar to that of otariids. The walrus is the only
extant odobenid pinniped and may be found within the Arctic proposed action area. The walrus is
adapted to low-frequency sound with a range of best hearing in water from 1 to 12 kHz and maximum
hearing sensitivity around 12 kHz; its hearing ability falls off sharply at frequencies above 14 kHz
(Kastelein et al. 2002b; Kastelein et al. 1996). The walrus hearing sensitivity is most similar to otariids,
and therefore the walrus is assigned the same functional hearing range as for otariids for this analysis.
Functional hearing limits are conservatively estimated to be 50 Hz—35 kHz in air and 50 Hz—50 kHz in
water (Southall et al. 2007).

Traditional behavioral audiometry is difficult to perform for polar bears. Therefore, obtaining data on
the hearing capabilities of polar bears presents a challenge. There have been a number of recent
measurements of large mammal hearing using auditory evoked potential audiometry (Nachtigall et al.
2005; Supin et al. 2001; Yuen et al. 2005). Using this technique, the in-air range of best sensitivity for
polar bears has been measured from 11.2 — 22.5 kHz by Nachtigall et al. (2007). Southall et al. (2007)
determined that the polar bear has a range of best hearing from 50 Hz—50 kHz in water and 50 Hz—35
kHz in air.

Ghoul and Reichmuth (2014) studied a male sea otter and determined that the aerial audiogram of the
sea otter resembled that of sea lions and showed a reduction in low-frequency sensitivity relative to
terrestrial mustelids. Best sensitivity was 1 dB re 20 pPa at 8 kHz. Under water, hearing sensitivity was
significantly reduced when compared to sea lions and other pinniped species, demonstrating that sea
otter hearing is primarily adapted to receive airborne sounds. Critical ratios were more than 10 dB
higher than those measured for pinnipeds, suggesting that sea otters are less efficient than other marine
carnivores at extracting acoustic signals from background noise, especially at frequencies below 2 kHz.

3.3 SOCIOECONOMIC ENVIRONMENT

The following provides an overview of the predominant socioeconomic environments in the Arctic,
Pacific Northwest, and Antarctic proposed action areas that are likely to be impacted (e.g., beneficial
impact or negative impact, as discussed in Chapter 4) by the Proposed Action. Details on the commercial
and recreational fishing, research, transportation and shipping, tourism, and subsistence hunting and
cultural resources are below.

The Bering, Chukchi, and Beaufort Seas of the Arctic proposed action area cover a wide range of uses,
including oil and gas exploration, fishing, mining, and tourism use. Statewide, based on data from 2013-
2014, the main economic driver is the oil and gas industry while the second is the seafood (fishing and
processing) industry (McDowell Group 2015). Combined, the key private sector industries, along with
military and federal government activities provide an Alaskan economy that includes 465,000 jobs and
$24 billion in annual income. In addition, these businesses and individuals contribute roughly $138.6
million to fund state, local, and federal government (McDowell Group 2015).

As stated in Section 2.1.1, there is no permanent human population on the Antarctic continent, save for
researchers with the USAP. With no permanent population and virtually uninhabitable conditions, the
economic activity on the continent is exceedingly limited. However, there are a few activities that take
place in the region that do add some measure of economic value, as well as to the more than 30 nations
that conduct them. Currently in Antarctica, scientific pursuits, rather than commercial undertakings, are
the primary forms of most human activity. Fishing off the coast and tourism, industries that are both
based abroad, comprise the limited economic activity on Antarctica, while researchers at a few
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scattered facilities make up Antarctica’s small temporary population. The largest economic activity of
value in Antarctica is commercial fishing.

The economic impact of the maritime industry in the Pacific Northwest, specifically Washington State, is
roughly $30 billion (Community Attributes Inc. 2013). This includes maritime logistics and shipping,
fishing and seafood processing, maritime support services, boat and ship building/repair/maintenance,
and passenger water transportation. In 2012, the maritime industry in Washington directly employed
57,700 workers (Community Attributes Inc. 2013).

3.3.1 Commercial Fishing

3.3.1.1 Arctic Proposed Action Area Overview

Statewide, Alaska’s commercial fishing industry constitutes 20 percent of the state’s private sector
economy in terms of income and full-time employment, with their 2014 harvest totaling 5.7 billion
pounds (Ib; 2.6 million metric tons) of seafood, more than all other state harvest volumes combined
(McDowell Group 2015). Alaska’s most robust fisheries include species of salmon, groundfish, and
various shellfish. These fisheries are managed throughout state and federal waters. In general, federal
management includes the EEZ regions of the Gulf of Alaska Management Area, the Bering Sea and
Aleutian Islands Management Area, and the Arctic Management Area, which encompasses the Chukchi
and Beaufort Seas. The Gulf of Alaska Management Area is located entirely outside of the Arctic
proposed action area.

There is no commercial fishing allowed in the Arctic Management Area of the U.S. EEZ, including federal
waters from Kotzebue Sound to the Chukchi Sea and extending into the Beaufort Sea (NPFMC 2009).
The commercial fishing that takes place occurs in coastal waters managed by the state. In the Arctic
Management Area there is subsistence fishing along the coast during summer and winter seasons for
salmon and whitefish, along with additional species (NPFMC 2009). The Arctic Management Area is
located within the Arctic proposed action area.

3.3.1.1.a Salmon

In 2015, the total annual commercial salmon landing was 1,040,771,655 Ib (472,086 metric tons), the
second-highest volume of Alaskan fish harvested that year, which included 604,704,575 Ib of pink
salmon; 289,645,447 lb (131,381 metric tons) of sockeye salmon; as well as chum salmon; coho salmon;
and Chinook salmon (National Marine Fisheries Service 2017a). While salmon is Alaska’s most highly
valued fishery, bringing in a total of $2 billion in annual labor income to the economy in 2013, the
fishery is largely prohibited in the EEZ (McDowell Group 2015). Salmon fishing is limited to coastal and
inland waters where salmon runs occur between June and September. The northernmost commercial
salmon fishery, opened in 1962, is harvested in Kotzebue Sound, with chum salmon being primarily
harvested (Menard et al. 2017). Trawlers are the only boats authorized to harvest salmon in the East
Area (east of Cape Suckling) of the EEZ (NPFMC 2012a). In state waters, gillnetters and purse seiners
make up the bulk of the salmon commercial fishing industry (NPFMC 2012a).

3.3.1.1.b Groundfish

Walleye pollock is the largest single-species fishery found in Alaska by both volume and catch dollar
value. According to NMFS, the 2015 annual commercial pollock catch was 3,262,567,947 |b (1,479,876
metric tons), composing over 50 percent of Alaska’s total catch for that year (National Marine Fisheries
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Service 2017a). After pollock, principal groundfish fisheries include Pacific cod, Pacific ocean perch
(Sebastes alutus), sablefish (Anoplopoma fimbria), Atka mackerel, and various species of rockfish and
flatfish. The initially targeted species was yellowfin sole (Limanda aspera), a flatfish, but after its decline
in abundance in the 1960s, pollock has become the main groundfish fishery. The yellowfin sole fishery is
still present in the eastern Bering Sea (NPFMC 2017).

3.3.1.1.c Shellfish

Alaska is known for its crab, and there are several important crab fisheries in the Alaskan region. In
2015, snow crab was the most commercially successful shellfish fishery, bringing in $133,698,748 in
value for 80,794,108 Ib (36,647 metric tons) in weight (National Marine Fisheries Service 2017a). Tanner
crab (Chionoecetes bairdi) and species of king crab (Paralithodes spp.) are also commercially valuable.
Tanner crab is fished both in the Bering Sea and in waters off the Aleutian Islands in the Gulf of Alaska,
and snow crab is harvested in the Bering Sea (NPFMC 2011). Of the four species of king crab (red, blue,
golden, and scarlet [L. couesi]), red king crab is the most prominent group, with the pot fisheries in
Norton Sound and Bristol Bay increasing in abundance since the 1990s (Alaska Department of Fish and
Game 2017i). The crab fishery seasons include a summer harvest, typically beginning in May, as well as a
winter season that extends from November to May (NPFMC 2011), resulting in a year-round harvest.
Commercial shellfish fisheries also include squid, shrimp, clams, sea cucumbers, octopus, and many
other miscellaneous shellfish (National Marine Fisheries Service 2017a).

3.3.1.2 Antarctic Proposed Action Area Overview

Antarctica has minimal commercial fishing, including only four main fisheries: Antarctic krill, Mackerel
icefish (Champsocephalus gunnari), Antarctic toothfish, and Patagonian toothfish (Dissostichus
eleginoides). Out of the four species, Antarctic toothfish and Patagonian toothfish are the only fish
caught in the Antarctic proposed action area (the Ross Sea, also referenced as statistical Subareas 88.1
and 88.2). These fisheries are exploratory in capacity, which limits fishery expansion. The 2016 annual
catch of toothfish in Subarea 88.1 (the Ross Sea between 170° W and 150° E) was 5,917,207 Ib (2,684
metric tons ), with 5 of those metric tons being Patagonian toothfish (Commission for the Conservation
of Antarctic Marine Living Resources 2016a). In Subarea 88.2 (Ross Sea between 105 ° W and 170° W) of
the same year, the toothfish catch was 1,362,000 Ib (618 metric tons) and consisted entirely of Antarctic
toothfish (Commission for the Conservation of Antarctic Marine Living Resources 2016b).

3.3.1.1 Pacific Northwest Proposed Action Area Overview

In the state of Washington, commercial fisheries generate an average of $1.6 billion annually, after
processing through wholesalers, and support 14,000 jobs (TCW Economics 2008). The commercial
fishing industry is structured around multiple species including groundfish, halibut, albacore, salmon,
and shellfish. In 2015, the statewide landings totaled 153,600,000 Ib (69,672 metric tons) and generated
$300 million in price-per-pound value (TCW Economics 2008). In 2006, groundfish (e.g., whiting, flatfish,
rockfish, lingcod [Ophiodon elongatus], and sablefish) comprised 54 percent of these landings, but
shellfish generated the greatest share of price-per-pound value at 63 percent. Within the groundfish
category, Pacific whiting accounted for more than 85 percent of landings in 2006 (TCW Economics
2008). Ports along Washington’s coast include La Push, Copalis Beach, Grays Harbor, Westport, Willapa
Bay, and llwaco. Commercially, this coastal region was responsible for roughly 90,660 Ib (41 metric tons)
of landings valuing $41,158 in 2006 (TCW Economics 2008). Because the Pacific Northwest proposed
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action area is relatively small, these numbers are substantially higher than those that would be solely
represented in the Pacific Northwest proposed action area.

3.3.2 Recreational Fishing

Below is a description of recreational fishing in the Arctic and Pacific Northwest proposed action areas.
Due to the lack of substantive recreational fishing in Antarctica, that area is not discussed in this
analysis.

3.3.2.1 Arctic Proposed Action Area Overview

Sport anglers commonly fish for Chinook salmon, coho salmon, pink salmon, sockeye salmon, chum
salmon, Arctic grayling (Thymallus arcticus), rainbow trout, lake trout (Salvelinus namaycush), Arctic
char (S. alpinus), Dolly Varden (S. malma), sheefish (Stendous leucichthys), Northern pike (Esox lucius),
and burbot (Lota lota). Occasionally, anglers take least cisco (Coregonus sardinella), humpback whitefish
(C. pidschian), round whitefish (Prosopium cylindraceum), and broad whitefish (C. nasus) (Alaska
Department of Fish and Game 2017a). The North Slope sport fish population is slow growing due to cold
water temperatures. Statewide, the Alaska Sport Fishing Survey reports that from 2006 through 2015, a
total average of 643 Ib (292 kilogram [kg]) of salmon was caught in the Arctic-Yukon-Kuskokwim region
(Alaska Department of Fish and Game 2017a).

3.3.2.2 Pacific Northwest Proposed Action Area Overview

The state of Washington’s recreational fish species include Chinook, chum, coho, pink, sockeye, jackchin
and jackcoho salmon; white sturgeon (Acipenser transmontanus); steelhead; and many species of
marine fish and shellfish. In the 2015/2016 fishing season, the state of Washington sold over 1.5 million
recreational licenses totaling over $27 million in sales (Kraig and Scalici 2017). In 2015, the state’s
employment impacts were 6,500 jobs and overall sales impacts were $775 million due to the saltwater
recreational fishing industry. The Pacific Region (California, Oregon and Washington) saw a decrease in
the industry as a whole in 2015. The number of recreational trips decreased 9 percent from 2006 and 10
percent from 2014. 1.2 million anglers fished—a 32 percent decrease from 2006 and a 15 percent
decrease from 2014 (National Marine Fisheries Service 2017b).

3.3.1 Research

Research is conducted in all proposed action areas and plays a significant role in the development and
dissemination of knowledge in these areas. Despite the significant contribution of research in the Arctic
and Pacific Northwest proposed action areas, research in Antarctica is highlighted below because
scientific pursuits, rather than commercial undertakings, are the primary forms of most human activity
in Antarctic proposed action area.

3.3.1.1 Antarctic Proposed Action Area Overview

As of 2012, approximately 30 countries maintained roughly 70 research stations in Antarctica, 40 of
which operate year-round and 30 that are opened only during the austral summer. Staffing these
centers are approximately 4,000 researchers; only 1,000 remain on the continent during the winter
(National Science Foundation (NSF) United States Antarctic Program (USAP) 2017).
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The largest of these stations is McMurdo Station, located on the bare volcanic rock of Hut Point
Peninsula on Ross Island, within the Antarctic proposed action area. The station was established in
December 1955 and is the logistics hub of the USAP, with a harbor, landing strips on sea ice and shelf
ice, and a helicopter pad. McMurdo Station is made up of approximately 85 buildings including repair
facilities, dormitories, administrative buildings, a firehouse, power plant, water distillation plant, wharf,
stores, clubs, warehouses, and a first class lab which are all linked by above-ground water, sewer,
telephone, and power lines. McMurdo Station is the port of entry for most USAP cargo and personnel on
the continent, and serves as a logistics facility for airborne re-supply of inland stations and for field
science projects. It is also the waste management center for much of the USAP (National Science
Foundation (NSF) United States Antarctic Program (USAP) 2017). The average summer population of
McMurdo Station is 1,100 people, while the winter population is 125 people (National Science
Foundation (NSF) United States Antarctic Program (USAP) 2017). The USAP operates two vessels within
the Antarctic: Research Vessel Nathaniel B. Palmer is a research ship with icebreaking capability that
works throughout the southern ocean and Research Vessel Laurence M. Gould is an ice-strengthened
research and resupply ship that works in the Antarctic Peninsula area and with Palmer Station in
Antarctica (National Science Foundation (NSF) United States Antarctic Program (USAP) 2017), both
located outside of the Antarctic proposed action area.

3.3.2 Transportation and Shipping
3.3.2.1 Arctic Proposed Action Area

Marine vessels transiting Arctic waters generally fall into one of five categories: (1) vessels that re-supply
Arctic communities; (2) vessels that transport ore, oil, and gas in bulk; (3) fishing vessels; (4) passenger
or tourism vessels; and (5) icebreakers, government vessels, or research vessels (Arctic Council 2009).
Community resupply and coastal Arctic shipping involve a range of ship types, including tankers, general
cargo and container ships, and in some areas, tug/barge combinations. Community resupply is expected
to expand in the coming years due to both population increases in Arctic communities and increasing
development in the region, stimulating demand (and thus, shipment) for goods and construction
materials. In addition to the oil and gas fields off the coast of Alaska, a number of very large mines in the
Arctic produce commaodities such as nickel, zinc, and other ores. The Red Dog mine is both near to the
coast and one of the world’s largest zinc mines. Red Dog mine is located inland from Kivalina, in the
Northwest Arctic Borough.

Ship activity involving bulk transport of ore, oil, and gas, is likely where the most growth will be
witnessed in the near future (Arctic Council 2009). In Alaska, the area of greatest oil extraction is the
North Slope Borough, while the coastal area of greatest mineral extraction is the Seward Peninsula near
the Port of Nome. Nearly all passenger vessel activity in the Arctic takes place in ice-free waters in the
summer season; the vast majority of it is for marine tourism.

Finally, icebreakers, government, and research vessels represent a relatively small proportion of the
total vessel traffic in the Arctic but are invaluable for surveying, oceanographic research, vessel escort in
ice, salvage, pollution response, and search and rescue. According to the tracking of all vessel traffic in
2004, the greatest amount of vessel traffic occurs in the proposed action area between the Alaskan
Archipelago and the Bering Strait (Arctic Council 2009). Within the proposed action area, the western
Alaskan coast is the area in which fishing vessels also spend the greatest number of days at sea. The
number of vessels travelling north of the Bering Strait along the northern Alaskan coast diminishes
quickly (Arctic Council 2009). As governments look to capitalize on new resources and sea routes in the
melting Arctic Ocean, figures show that the number transits through the Bering Strait totaled 220 in
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2008 and increased to 540 in 2015. Further south, in the Aleutian Islands, Unimak Pass recorded 3,491
transits in 2006, which increased to 4,615 in 2012 (Nuka Research and Planning Group and Pearson
Consulting 2014).

Current Arctic marine shipping is mainly intra-Arctic. Trans-Arctic marine shipping can take place by
means of various routes and combinations of routes. Two of these routes are the Northwest Passage
and the Northern Sea Route. Since 2000, a small number of trans-Arctic voyages have occurred in
summer for science and tourism purposes across the Northwest Passage and the Northern Sea Route
(Molenaar and Corell 2009). All trans-Arctic marine shipping must pass through the Bering Strait, thus
making it a ‘choke point’. The Northwest Passage is the shipping route most commonly used within the
proposed action area. This passage is the name given to the various marine routes between the Atlantic
and Pacific oceans along the northern coast of North America. In the western approaches, ships proceed
through the Bering Sea, Bering Strait, the Chukchi Sea, and the Beaufort Sea before determining which
route to follow through the Canadian Arctic. In general, the operating season is short—from late July to
mid-October, depending on the route and year (Molenaar and Corell 2009). In the Bering Sea, some of
the vessels are involved in shipping along the North Pacific Great Circle Route through the Aleutian
Islands, but most of the ship traffic is bulk cargo ships serving the Red Dog mine, fishing vessels, and
coastal community re-supply vessels (Arctic Council 2009).

3.3.2.2 Antarctic Proposed Action Area Overview

Transportation and shipping in the Antarctic proposed action area is generally limited to annual resupply
missions to McMurdo Station. These have been undertaken by a combination of Coast Guard
icebreakers, ice-strengthened Military Sealift Command vessels, and contracted Swedish and Russian
vessels (Coast Guard News 2017; Mervis 2011; National Academies Press 2007).

3.3.2.3 Pacific Northwest Proposed Action Area Overview

Maritime logistics and shipping makes up roughly 25 percent of the total revenue brought in by
Washington’s maritime industry (Community Attributes Inc. 2013). The Ports of Seattle and Tacoma
form the third-largest gateway to North America, based on number of containers coming through the
two seaports. Combined, a total of 36.1 million short tons (32.7 million metric tons) of cargo moved
through the two ports in 2013. This cargo, as import/export cargo, was valued at $77 billion. Directly
and indirectly, the two ports supported a total of 48,100 jobs in 2013 (Martin Associates 2014.). The
gross business income for the maritime logistics and shipping industry was $3.7 billion (out of $15.2
billion) in 2012 (Community Attributes Inc. 2013). The passenger water transportation subcategory
supported 4,300 jobs in 2012. This same year, the gross business income was $0.5 billion (out of a total
$15.2 billion) (Cohen 2014).

Ocean shipping is a significant component of the regional economy. Washington State handles 7 percent
of the country's exports and 6 percent of its imports. The maritime Port of Seattle was the nation’s 6th-
busiest waterborne freight gateway for foreign trade by value of shipments in 2016 (American
Association of Port Authorities 2016b). More than 2,000 vessels called at the Port of Seattle in 2014 (U.S.
Department of Transportation 2017). Barges made the most calls at the port, accounting for 69 percent,
while 21 percent of the calls were by container ships. Seattle and Tacoma were ranked 28th and 29th,
respectively, among U.S. ports for total cargo imported and exported in 2015 (American Association of
Port Authorities 2015). Taken together, these two ports make up the nation's fifth-largest container load
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center in the United States (American Association of Port Authorities 2016a). In total, Washington has
11 other key ports.

Ocean traffic is the transit of commercial, private, or military vessels at sea, including submarines. The
ocean traffic flow in congested waters, especially near coastlines, is controlled by the use of directional
shipping lanes for large vessels, including cargo, container ships, and tankers. Traffic flow controls are
also implemented to ensure that harbors and ports of entry remain as uncongested as possible. There is
less control on open-ocean traffic involving recreational boating, sport fishing, commercial fishing, and
activity by naval vessels. In most cases, the factors that govern shipping or boating traffic include
adequate depth of water, weather conditions (primarily affecting recreational vessels), availability of
fish and other marine resources, and temperature.

Most vessels entering or leaving the Washington ports travel northwest, southwest, or south and may
cross through the Pacific Northwest proposed action area. Shipping to and from the south typically
follows the coastline of Washington, Oregon, and California. The Olympic Coast National Marine
Sanctuary is located along the northwest coast of Washington and is listed as an Area to be Avoided by
vessels. In general, ships traveling between Washington ports, Hawaii, and the Far East travel via the
most direct, or great circle, route.

3.3.3 Tourism

3.3.3.1 Arctic Proposed Action Area Overview

Statewide, the tourism industry provides 37,800 jobs and $1.3 billion in labor income to the State of
Alaska (McDowell Group 2015); however, there is limited ship-based tourism to Alaska within the
proposed action area. While ferries and cruises visit many of the cities in the southeast, they rarely, if
ever, reach areas of Alaska north of the Aleutians. In 2016, Nome hosted the Crystal Serenity cruise ship
and its 1,700 passengers and crew (City of Nome Alaska 2016). Some smaller cruise ships sail regularly
between Nome, Greenland, Russia, Norway, and other global destinations.

Most travel by tourists or business travelers is done by air. Many of the communities within the
proposed action area are not accessible by roads from other parts of Alaska (NANA Regional Corporation
2016). The basic modes of transportation to and from Kivalina, for example are plane, small boat, and
snow machine.

3.3.3.2 Antarctic Proposed Action Area Overview

Tourism has existed in Antarctica since 1957. Most of this has been small-scale “expedition tourism” and
is currently subject to the provisions of the Antarctic Treaty and Environmental Protocol, but it is self-
regulated by the International Association of Antarctic Tour Operators (IAATO). Not all vessels
associated with Antarctic tourism are members of IAATO, but IAATO members account for about 95
percent of the tourist activity. Travel to Antarctica is largely accomplished by small or medium ships,
with a focus on specific scenic locations with accessible concentrations of iconic wildlife. An estimated
70,000 tourists, most arriving by commercial ship, visit Antarctica each year—a number that has risen
steadily since the beginning of the decade (International Association of Antarctica Tour Operators 2017).
As estimated by IAATO, a total of 36,702 tourists visited the Antarctic Treaty area, as a whole, in the
2014-2015 austral summer, which is slightly lower than the 37,405 visitors in 2013—2014 (International
Association of Antarctica Tour Operators 2017). From 2015-2016, there were 49 tourists that visited
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McMurdo Station (International Association of Antarctica Tour Operators 2017), the only locale within
the Antarctic proposed action area.

3.3.3.3 Pacific Northwest Proposed Action Area Overview

The Olympic Coast National Marine Sanctuary (OCNMS), east of the Pacific Northwest proposed action
area, is a year-round draw for both national and residential visitors in Washington State. In 2014,
approximately $102 million was generated from direct spending alone in the OCNMS (NOAA NMS
2014a). Three million people visit the nearby Olympic National Park each year in order to experience a
wide range of recreational activities and the coast’s natural beauty (National Park Service 2016). In the
OCNMS and along the Outer Coast of Washington, beach-going, hiking, camping, sightseeing and wildlife
watching from the shore are the most common activities pursued, but visitors also take part in surfing,
boating, kayaking, and scuba diving, along with other water-based recreation (NOAA NMS 2014b).
Wildlife watching and sightseeing by boat are common, but due to the occasional harsh conditions along
the outer Olympic Coast, and thus in the OCNMS, such water activities are less common than in more
sheltered areas within the nearby straits and coastal areas (Olympic Coast National Marine Sanctuary
2011).

The cruise ship industry is also rapidly expanding in the Pacific Northwest. Overall, passenger numbers
have been increasing as the industry looks for more ports-of-call for passengers, either for the Alaskan
market or ships visiting Vancouver, British Columbia or Seattle (BST Associates 2006). Ferries also travel
between local cities around the Peninsula, such as the international ferry Motor Vessel Coho that runs
from Port Angeles to Victoria, Canada, but it is rare for a ferry to operate outside of the straits in off the
coast (Black Ball Ferry Line 2017); thus, these ferries all operate outside of the Pacific Northwest
proposed action area. The significance of tourism in the state is substantial, with statewide travel and
tourism generating over $14 billion in direct spending and over 145,000 tourism-related jobs in 2008
(Olympic Coast National Marine Sanctuary 2011).

Recreational boating is part of a larger $4 billion industry that includes 235,000 registered vessels. There
were 67 boatyards in the state of Washington in 2014, a steady decrease from 1997 when there were
130 (Schrappen 2014).

3.3.4 Subsistence Hunting and Cultural Resources

Subsistence hunting and cultural resources in the Arctic and Pacific Northwest proposed action areas are
described below (Table 3-12). Due to the lack of subsistence hunting or native human populations in
Antarctica, the area is omitted from the discussion. Detailed information on marine mammal
subsistence hunting is provided under the species descriptions in the sections above.
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Table 3-12. Subsistence Hunting and Gathering Resources

Resource

Proposed Action Area

Arctic | Pacific Northwest

Marine Mammals

Beluga whale

Bowhead whale

Gray whale

Bearded Seal

Ringed Seal

Spotted Seal

Fur Seal

Walrus

Polar Bears

Sea otter

Terrestrial Mammals

Caribou

Bear

Dall sheep

Fox

Hare

Moose

Muskrat

Wolf

Wolverine

X |X | X [ X [X | X |X|X|X

Birds

Ptarmigans

Waterfowl

X | X<

Eggs

Fish

Arctic cisco

Arctic grayling

Black rockfish

Dolly varden

Groundfish

Halibut

Herring
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Proposed Action Area
Arctic Pacific Northwest
Pacific whiting X
Sablefish X
Saffron cod
Salmon
Sheefish
Whitefish
Marine Invertebrates
Clams X
Shellfish (multiple species)
Urchin
Other Resources
Cranberries
Greens
Berries
Roots

Resource

X [ X | X | X

X | X | X |[X
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3.3.4.1 Arctic Proposed Action Area Overview

Alaskans generally place a high value on being able to hunt, fish, and to live off the land, if desired. The
Alaska Constitution guarantees equal access to fish, wildlife, and waters for all State residents.
Traditionally, Alaska Natives hunted, fished, and lived off the land of necessity. They view subsistence
hunting and gathering as a core value of their traditional cultures. For them, most subsistence activities
are group activities that further core values of community, kinship, cooperation, and reciprocity. In
Alaska, State and Federal definitions of subsistence and who is permitted to participate in the
subsistence harvest differ. The ADFG defines subsistence fishing as “the taking of, fishing for, or
possession of fish, shellfish or other fisheries resources by a resident of the State for subsistence uses
[customary and traditional uses of fish]” (Alaska Department of Fish and Game 2011). Current Federal
regulations define subsistence use as “the customary and traditional use by rural Alaska residents of
wild, renewable resources for direct personal or family consumption as food, shelter, fuel, clothing,
tools of transportation; for making and selling handicraft articles out of inedible byproducts of fish and
wildlife resources taken for personal or family consumption; for barter, or sharing for personal or family
consumption; and for customary trade” (Federal Subsistence Management Program 2017). The State
definition makes subsistence harvesting available to all Alaska residents, while Federal land managers
restrict the harvest to those whose primary residence is rural, and may restrict a particular harvest area
to a specified community or group of communities. The entire State is defined as rural except for
designated non-rural areas (Federal Subsistence Management Program 2017). Priority for subsistence
harvesting in land management is expressed in the Alaska National Interest Lands Conservation Act,
passed by Congress in 1980. Similar State legislation was struck down as violating the State Constitution.
The Alaska National Interest Lands Conservation Act now applies only to Federal lands.

Subsistence resources on Federal lands and waters are managed by the Federal Subsistence Board. For
some resources in certain areas, the Federal Subsistence Board has determined that all rural Alaskans
are qualified subsistence users. For other areas, the Federal Subsistence Board has made more
restrictive “customary and traditional” determinations of eligibility. For example, only the communities
of Copper Landing, Hope, and Ninilchik may harvest salmon with dipnets in the Kenai River drainage.
Customary and traditional use means “a long-established, consistent pattern of use, incorporating
beliefs and customs transmitted from generation to generation. This use plays an important role in the
economy of the community” (Federal Subsistence Management Program 2017).

Some marine resources are subject to Federal regulation. Subsistence hunting of marine mammals is
governed by the MMPA, and is restricted to Alaska Natives who reside on the coast of the North Pacific
Ocean or the Arctic Ocean. Halibut may be harvested by residents of rural communities through the
Federal subsistence halibut program (Alaska Department of Fish and Game 2011).

Native communities along the Bering, Chukchi, and Beaufort Seas subsist largely on fish, land mammals,
and marine mammals. The top species that are fished or hunted as subsistence foods include marine
mammals such as ringed seals, bearded seals, walruses, and bowhead whales; fish such as Dolly Varden,
Arctic char, sheefish, cod, whitefish, salmon, herring, and halibut; and land mammals such as caribou,
moose, and Dall sheep (Wolfe 2004). Species of waterfowl (and their eggs) are also caught for
subsistence. Statewide, fish compose most of the subsistence food (about 53 percent by weight),
followed by land mammals (22 percent), marine mammals (14.2 percent), and birds and eggs (2.9
percent). Wild plants make up 4.2 percent, and shellfish make up 3.2 percent of subsistence food. In
total, subsistence harvest represents 0.9 percent of the fish and game harvested annually in the state of
Alaska (while 98.5 percent is taken as part of commercial fishing) (Fall 2016). In the Arctic region of
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Alaska, the food harvest averages out to roughly 405 |b (184 kg) per person, while in the western region
of Alaska, the harvest is 370 Ib (168 kg) per person. For comparison, the harvest in more urban areas,
like Anchorage, averages out to 15 Ib (6.8 kg) per person (Fall 2016).

Many of these species migrate, so the hunting or fishing season would depend on the species presence
near the Native community. For example, in Kotzebue, typically seasonal hunting and fishing begins in
spring, hunting marine mammals such as bowhead whales, bearded seals, ringed seals, and, rarely,
walruses (Georgette and Loon 1993). Migrating waterfowl and their eggs, as well as sheefish, herring,
whitefish, and Dolly Varden are also caught in the spring. Late spring and early summer are the season
for beluga whales and muskrats (Ondatra zibethicus). The summer subsistence foods include beluga,
bird eggs, greens, berries, salmon, and Dolly Varden. Subsistence hunting in the fall may include caribou
(Rangifer tarandus), moose (Alces alces), bear (Ursus spp.), and Dall sheep (Ovis dalli) (Georgette and
Loon 1993). As Dall sheep live in the mountains, hunters must travel to participate in these hunts. Also
in the fall, waterfowl are hunted, whitefish are caught, and roots and cranberries are gathered. Late fall,
and the arrival of sea ice, brings bearded, ringed, and spotted seals to Kotzebue, along with saffron cod.
Finally, in the winter, many terrestrial mammals are caught and trapped, including caribou, moose, hare
(Lepus spp.), wolf (Canis lupus), wolverine (Gulo gulo), and fox. Ptarmigans (Lagopus spp.), ringed seals,
and sheefish are also taken, if available (Georgette and Loon 1993). Therefore, near Kotzebue, a
seasonally varied list of marine mammals and fish are caught year-round, while terrestrial animals are
typically hunted in the fall and winter.

In Barrow/Utgiagvik, use of the offshore environment occurs year-round, but primarily during the open
lead and open water season, which is April through October (Stephen R. Braund Associates 2012). The
community begins the spring season, typically in April, by hunting bowhead whales (and seals as
available) in open leads along the Chukchi Sea. The summer and fall months are spent by hunting marine
mammals (bearded and ringed seals, and walruses) in the open ocean, concluding with the fall bowhead
whale hunt in October. During the late fall and winter months, residents target ringed seals on the ice as
well as polar bears closer to shore. Barrow/Utgiagvik offshore use areas extend nearly 90 miles offshore
to the north and up to approximately 60 miles offshore from the Chukchi and Beaufort Sea coasts. The
majority of reported use areas do not extend beyond 60 miles from shore, however (Stephen R. Braund
Associates 2012).

During the summer and fall months, Native residents set nets for various species of fish at coastal
locations and harvest clams. Anglers operate gillnets or seines in the main rivers and to a lesser extent in
coastal marine waters to harvest salmon. Beach seines are used to catch schooling or spawning salmon
and other species of fish. The major portion of fish taken during summer months is air dried or smoked
for later consumption by residents or occasionally their dogs. Subsistence salmon fishing in the
Kotzebue Sound District continues to be important, but fish abundance and fishing activities vary from
community to community (Alaska Department of Fish and Game 2017b). Along the Noatak and Kobuk
rivers where chum salmon runs are strong, household subsistence activities in middle and late summer
revolve around catching, drying, and storing salmon. In southern Kotzebue Sound, fewer salmon are
taken for subsistence because of low availability. Some fishermen base their fishing effort out of their
village, whereas others move seasonally to fish camps where they stay for several days to several weeks.
The predominant species in the district is chum salmon, although small numbers of other salmon species
are present. Many subsistence fishers operate gillnets in the rivers and coastal marine waters of the
Arctic Area to harvest marine and freshwater finfish. Small numbers of chum, pink, and Chinook salmon
have been reported by subsistence fishers along the coast (Alaska Department of Fish and Game 2017c).
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Arctic cisco (Coregonus autumnalis) and broad whitefish are most commonly used for subsistence
purposes along with Dolly Varden and Arctic grayling.

3.3.4.2 Pacific Northwest Proposed Action Area Overview

Four federally-recognized Washington Tribes (i.e., Hoh Indian Tribe, Makah Indian Tribe of the Makah
Indian Reservation, Quileute Indian Tribe of the Quileute Indian Reservation, and Quinault Indian
Nation) are currently or historically associated with the Pacific Northwest proposed action area. These
Tribes in Washington have off-reservation Treaty usual and accustomed fishing grounds.

The Hoh Indian Tribe is a band of the Quileute Indian Tribe, although it is recognized as a separate Tribal
entity. The Hoh Indians fish in offshore areas from the coastline to beyond 12 nm between the Quilayute
River and the Quinault River (Freedman et al. 2004). The Makah Indian Tribe of the Makah Indian
Reservation on the northwestern tip of the Olympic Peninsula was established by the Treaty of Neah
Bay in 1855 (Tiller 2015a). The Makah Indian Tribe, of Nooktan origin, practiced a subsistence lifestyle
centered on fishing for sea otters, whale, seal, and smaller species such as shellfish, and on trading these
products with other Tribes (Tiller 2015a). In 1998, approximately 70 percent of the Tribal population was
engaged in employment in fishing for salmon, groundfish, and sea urchins. Usual and accustomed fishing
grounds for the Makah include offshore areas from the coastline to beyond 12 nm north of Norwegian
Memorial (Freedman et al. 2004). The Quileute Indian Tribe members are related to the Hoh Tribe. They
historically practiced a hunting, fishing, and gathering subsistence lifestyle, dominated by the use of seal
and whale oil, which also was used as a valuable trading commaodity (Tiller 2015b). Many present-day
Quileute derive their livelihood from the tourism, small commercial development, logging, and fishing
industries. Usual and accustomed fishing grounds for the Quileute include offshore areas from the
coastline to beyond 12 nm between Sand Point and the Queets River (Freedman et al. 2004) extended
to 40 nm (United States v. State of Washington 2015). The Quinault Indian Nation originally practiced a
subsistence lifestyle centered on fishing, hunting, and gathering. The Quinault economy is based on
gaming, tourism, media and communications, small commercial development, logging, and fishing
industries. Usual and accustomed fishing grounds include offshore areas from the coastline to beyond
12 nm between Destruction Island and Point Chehalis (Freedman et al. 2004). In 2015, the U.S. District
Court for the Western District of Washington in Seattle, Washington determined that the western
boundary of the Quinault Indian Nation's usual and accustomed in the Pacific Ocean is 30 nm from shore
(United States v. State of Washington 2015).

Some species that move through the Pacific Northwest proposed action area are culturally significant to
the tribes of coastal Washington. Procurement of traditional resources, such as marine invertebrates
and fish, is regulated by geographical area (e.g., usual and accustomed fishing grounds), fishing
methods, season, and species limits per day or per size. Tribal fisheries are place-oriented, limited to the
adjudicated usual and accustomed fishing grounds. This results in immobile fisheries that cannot move
to a new location if the resources or habitats are depleted. The Pacific Northwest proposed action area
is completely outside of all Tribal usual and accustomed fishing areas, as they are located further
inshore.

In the offshore areas along the coast, all four Tribes conducting commercial fishing utilize trolling gear.
Since 1983, Tribal regulations allow fishing for all salmon species with the exception of coho in May and
June and fishing for all salmon species for portions of the summer, depending on stock abundance of
each species. The duration of the summer fishing for all species of salmon has varied from 12 to 92 days
with most years running between 20 and 42 days.
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In 1994, the U.S. government formally granted the Hoh Indian Tribe, Makah Indian Tribe, Quileute
Indian Tribe, and the Quinault Indian Nation, treaty rights to fish for groundfish, and concluded that, in
general terms, the quantification of those rights is 50 percent of the harvestable surplus of groundfish
available in the Tribes’ usual and accustomed fishing grounds (described at 60 CFR 660.324). These
Tribes have formal allocations for sablefish, black rockfish, and Pacific whiting and participate in
ceremonial and subsistence and commercial fisheries off the Washington State coast. All Tribes
participating in groundfish fisheries use longline vessels in their fleet, but only the Makah Indian Tribe
has trawlers. Groundfish fishing occurs primarily with hook and line and pots (U.S. Department of the
Navy 2006). Only the Makah Indian Tribe has fished on the Tribal Pacific whiting allocation, which takes
place from May through September (U.S. Department of the Navy 2006).

The Hoh Indian Tribe, Makah Indian Tribe, Quileute Indian Tribe, and the Quinault Indian Nation possess
and exercise treaty fishing rights to Pacific halibut. Specific halibut allocations began in 1986 with the
Tribes in 1989 harvesting their full allocation in the offshore areas. In 1993, judicial confirmation of
treaty halibut rights occurred and treaty entitlement was established at 50 percent of the harvestable
supply of halibut in the Tribes’ combined usual and accustomed fishing grounds, listed above. Tribal
allocations are divided into a commercial component and a year-round ceremonial and subsistence
component (U.S. Department of the Navy 2006). Tribal ceremonial and subsistence is year-round, while
commercial Tribal fisheries occur in very narrow time windows, of two days or less, beginning in the first
part of March. There are three successive seasons set by agreement. Active fishing on a commercial
basis continues into May. Dates are sometimes changed at the last minute because of weather, per
conferencing and agreement.
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CHAPTER 4 ENVIRONMENTAL CONSEQUENCES

This chapter discusses potential environmental consequences of the Proposed Action (the Preferred
Alternative, Alternative 1) to the physical, biological, and socioeconomic environments described in
Chapter 3 including direct, indirect, short-term, and long-term impacts on relevant environmental
resources. Components of the Proposed Action that may potentially impact or harm the environment
include: acoustic stressors such as underwater acoustic transmissions, and vessel, icebreaking,
helicopter, and gunnery noise; and physical stressors such as vessel and aircraft movements, in-water
devices, icebreaking, and military expended materials (MEM). Socioeconomic benefits of the Proposed
Action are discussed in Section 4.3. An analysis of the potential environmental consequences under
Alternatives 2 and 3 are also presented.

The potential impact or harm of the Proposed Action on each resource and critical habitat is analyzed by
stressor. This section evaluates the likelihood that a resource would be exposed to, or encounter a
stressor and identifies the impact or harm associated with that exposure or encounter. Activities that
are part of the Proposed Action and their associated stressors can be found in Table 4-1. The likelihood
of an exposure or encounter is based on the stressor, location, and timing relative to the spatial and
temporal distribution each biological resource or critical habitat. Under the No Action Alternative, the
Coast Guard would fulfill its missions in the Arctic and Antarctic using existing assets, which are reaching
the end of their service lives; therefore, baseline conditions of the existing environment would remain
unchanged and would not significantly impact or result in significant harm to the physical, biological, or
socioeconomic environments. The Coast Guard anticipates that there may be supplemental
environmental assessments prepared in support of individual proposed actions as new information is
provided and would be tiered to this PEIS. In addition, impact or harm from vessel homeporting,
maintenance, and decommissioning would be analyzed in a supplemental document once more
information about these plans becomes known.

As part of the Coast Guard’s mission in the Arctic and Pacific Northwest proposed action areas, outreach
with community leaders and governments, including coordination of training events, would be
conducted to avoid interfering with subsistence harvests. The Coast Guard will address issues and
concerns about the Proposed Action with Tribal and community leaders. Planning may entail regular
communication with Tribal and community leaders that occurs throughout PIB training and operations.
Through this regular communication, subsistence hunting for ESA-listed species, such as bowhead
whales, bearded seals, gray whales, Steller sea lions, and ringed seals, would not be impacted by the
Proposed Action and will not be discussed further in the document.
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Table 4-1. Activity Names, Proposed Action Areas, Frequency, and Associated Stressors
Activity! Proposed Action Frequency per Hours per Acoustic Stressors Physical Stressors
y Area(s) year activity
Arcti 5 Up to 16
Icebreaking Full Power? re |c- p=o
Antarctic 4 Upto 16
i i V | noise, icebreaki . .
Icebreaking Half Arctic 5 Up to 16 esselnoise, lcebreaking Vessel movement, icebreaking
Power? noise
Icebreaking Quarter Arctic 11 Upto 16
Power? Antarctic 22 Upto 16
Maneuverability —
Propulsion Testing (Sea Pacific Northwest 1 Up to 23
Trials) Underwater acoustic

- - . Vessel movement
Maneuverability — transmissions, vessel noise
Propulsion Testing Pacific Northwest 1 Up to 23
(Post Delivery Trials)

Mane.u.verablll.ty —lIce Arctic 1time every 10 Up to 6°
Condition testing years o .

— Vessel noise, icebreaking . .
Maneuverability —(In 1 time everv 10 noise Vessel movement, icebreaking
Ice) Bollard Condition Arctic ¥ 2

. years

Testing

Antarctic 2 4-16
Vessel Escort Arctic 1 24 Vessel noise, icebreaking . .

- - . Vessel movement, icebreaking
Antarctic/Arctic 1 48 noise
Vessel Tow Antarctic 1 1-48
Vessel Operations: Arctic 5 Up to 12
P Transf -
assenger Transter Antarctic 4 Upto12 Vessel noise Vessel movement
Vessel Operations: Law . .
Enforcement Arctic (Bering Sea) 20 Upto 12
Search and Rescue Arctic 1 4-12 Undervtlat'er acoustic . Vessel movement, aircraft
Trainin transmissions, vessel noise, movement
& Antarctic 1 4-12 aircraft noise
AUV Deployments Arctic 2 times per Upto 24 Vessel noise Ves§el movement, in-water
patrol devices
T o

Diver Training Pacific Northwest © maintain 2 NA NA

proficiency: 1
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Activity! Proposed Action Frequency per Hours per Acoustic Stressors Physical Stressors
y Area(s) year activity
time/month
Antarctic (warm season)
Inice: 2 times
/deep freeze
Arctic For science: 2
times/patrol
. Arctic 1time every 5 .
Fueling Underway - y 3 Vessel noise Vessel movement
Antarctic years
Pacific Northwest Vessel movement, in-water
Gunnery Training (Open Ocean or Navy 2 1 Vessel noise, gunnery noise devices, military expended
Range) materials
Marine Environmental Pacific Northwest . Vessel movement, in-water
L - 2 3-5 Vessel noise .
Response Training Arctic devices
Flight operation
. . . duration: 4 .
Aircraft Operations: Arctic 2 . . . Vessel movement, aircraft
. e . hours. Vessel noise, helicopter noise
Landing Qualifications e movement
Qualification
Antarctic 2 evolution: 1 day
Aircraft Operations: Ice Arctic 2 2 . . .
. 4 : Aircraft noise Aircraft movement
Reconnaissance Antarctic 2 2
Aircraft Operations: Arctic 2 16 .
. . . . . Vessel movement, aircraft
Vertical Replenishment . Vessel noise, aircraft noise
. 4 Antarctic 1 16 movement
and Mission Support
Aircraft Operations: Arctic 4 2-4 .
. . . . Vessel movement, aircraft
Community Outreach, . Vessel noise, aircraft noise
Antarctic 4 2-4 movement

1patrols would encompass all activities listed in table.

2|cebreaking is dependent on ice cover. Days provided in this table are based on averages from past years. Actual icebreaking days may vary from estimates above.
3Maneuverability testing would be 2—6 hours (depending on activity) and may occur on two consecutive days.
“Helicopters would likely be the aircraft supporting these activities
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4.1 ACOUSTIC STRESSORS

The acoustic stressors from the Proposed Action include underwater acoustic transmissions, vessel
noise, icebreaking noise, aircraft noise, and gunnery noise. In general, the Coast Guard would use a
medium or heavy PIB that would operate navigational technologies, including radar and sonar while
underway. Acoustic sources associated with the Proposed Action are provided in Table 4-2.

Table 4-2. Sound Source Characteristics of Acoustic Stressors Associated with the Proposed

Action
Source level . .
Source type Frequency range [kHz] (dBre 1 uPa @ 1 m) Associated Action
Small vessel 1-7 175 small k?oat training,
routine patrols
All sea operations and
Large vessel 0.02-0.30 190 L
training
Icebreaking 0.01-0.1 205 Icebreaking activities
Single-beam echosounder 3.5-1,000 205b f‘rl:ri?\ Oprzzzt:::; :::
(Fishfinder, Depth Sounder) (24-200)? &
development
Helicopter 20 Hz -5 kHz in air: 136 dB re 20 pyPa Air supbort
UAV 60 — 150 Hz in air: 80 dB re 20 pPa PP
Gunner (\:\?i?flang (feraokn;rg.ris(;gos— in air: 139-154 dB re Gunnery Trainin
¥ P s 20 pPa at 50 ft (15 m) ¥ g

2Typical frequency range for most devices that are commercially available
b Maximum source level is 227 decibels root mean square @ 1 meter, but the maximum source level is not expected during
operations

“based on Luz (1983) and Ylikoski (1995)

Sound generated by aircraft is analyzed for both in-air and in-water effects. Airborne and underwater
sound levels are normally expressed in dB. The decibel value is given with reference to (“re”) the value
and unit of the reference pressure. The standard reference pressures are 1 pPa for water and 20 pPa for
air. It is important to note that because of the difference in reference units between air and water, the
same absolute pressure would result in different decibel values for each medium. Because animals are
not equally sensitive to sounds across their hearing range, weighting functions are used to emphasize
ranges of best hearing and de-emphasize ranges of less or no sensitivity. In air, sound levels are
frequently “A-weighted” and seen in units of dBA, to account for sensitivity of the human ear to barely
audible sounds. Many in-air sound measurements are A-weighted because the sound levels are most
frequently used to determine the potential noise effect to humans.

4.1.1 Potential Acoustic Impacts

In assessing the potential impacts or harm to species from the Proposed Action from acoustic sources, a
variety of factors must be considered, including source characteristics, animal presence, animal hearing
range, duration of exposure, and impact thresholds for those species that may be present. Potential
acoustic impacts could include PTS, TTS, or a behavioral response.
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4.1.1.1 Hearing Threshold

The most severe effect of exposure to high intensity sound is hearing loss. The distinction between PTS
and TTS is based on whether there is complete recovery of a threshold shift following a sound exposure.
If the threshold shift eventually returns to zero (the threshold returns to the pre-exposure value), the
threshold shift is considered a TTS. The recovery to pre-exposure threshold from studies of marine
mammals is usually minutes to hours, for the small amounts of TTS induced (Finneran et al. 2005;
Nachtigall et al. 2004). The recovery time is related to the exposure duration, sound exposure level, and
the magnitude of the threshold shift, with larger threshold shifts and longer exposure durations
requiring longer recovery times (Finneran et al. 2005; Mooney et al. 2009). If the threshold shift does
not return to zero but leaves some finite amount of threshold shift, then that remaining threshold shift
is a PTS.

4.1.1.2 Behavioral Responses

The response of an animal to an anthropogenic sound would depend on the frequency, duration,
temporal pattern, and amplitude of the sound as well as the animal’s prior experience with the sound
and the context in which the sound is encountered (i.e., what the animal is doing at the time of the
exposure). Other variables such as the animal’s gender, age, the activity it is engaged in during a sound
exposure, the distance from the sound source, and whether it is perceived as approaching or moving
away can also affect the way an animal responds to a sound (Wartzok et al. 2003). For marine mammals,
a review of responses to anthropogenic sound was first conducted by Richardson et al. (1995). More
recent reviews (Nowacek et al. 2007; Southall et al. 2007) address studies conducted since 1995 and
focus on observations where the received sound level of the exposed marine mammal(s) was known or
could be estimated.

Southall et al. (2007) synthesized data from many past behavioral studies and observations to determine
the likelihood of behavioral reactions at specific sound levels. While in general the louder the sound
source the more intense the behavioral response, it was clear that the proximity of a sound source and
the animal’s experience, motivation, and conditioning were also critical factors influencing the response
(Southall et al. 2007). After examining all of the available data, the authors felt that the derivation of
thresholds for behavioral response based solely on exposure level was not supported because context of
the animal at the time of sound exposure was an important factor in estimating response.

The zone of masking is the area in which noise may interfere with the detection of other sounds,
including communication calls, prey sounds, and other environmental sounds. The potential effect from
auditory masking (a sound that interferes with the audibility of another sound) is missing biologically
relevant sounds (vocalizations or sounds of prey or predators) that marine organisms may rely on, as
well as eliciting behavioral reactions such as an alert, avoidance, or other behavioral reaction (NRC 2005;
Williams et al. 2015).

4.1.2 Underwater Acoustic Transmissions

The source for any active acoustic transmission discussed in this section is the single beam echosounder.
This analysis only evaluated impact or harm from the main lobe since that would represent the highest
energy output. The discussion below will focus only on those species’ whose hearing range overlaps with
the frequency range of this source, since the other characteristics suggest that this sound source would
be considered de minimis (see Section 2.1.5). The Coast Guard analyzed the data and conducted an
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analysis of the species distribution and likely responses to the acoustic stressors based on available
scientific literature.

Under the Proposed Action, the frequency of the acoustic transmissions would be above the hearing
capabilities of invertebrates, some fish, birds, and sea turtles, so impacts of acoustic transmissions for
these species is not considered further in this PEIS. In general, other marine species that may overlap
with the Proposed Action are not expected to exhibit any response to navigational technologies.
However, in the unlikely event that a marine species is exposed, due to the characteristics of the
navigational technologies (e.g., narrow, downward-directed beam focused directly beneath the
icebreaker), any response is expected to be temporary and short-term. The frequency of acoustic
transmissions could overlap with the hearing ranges of other fish, EFH, and marine mammals. A
gualitative discussion is provided below, but no additional quantitative modeling was conducted for
marine species that might encounter the single beam echosounder, as no “take” as defined under the
ESA or MMPA (applicable only to marine mammals, see Section 4.1.2.3), is anticipated. Acoustic
transmissions associated with the Proposed Action would not alter the physical or biological features
essential to the conservation of any ESA-listed species; therefore, acoustic transmissions associated with
the Proposed Action are not expected to result in the destruction or adverse modification of federally-
designated critical habitat.

4.1.2.1 Fish

As discussed in Section 3.2.3.5, most fish species can hear sounds between 50 and 1,000 Hz. Fish
without hearing specialization (generalists) are not expected to detect signals emitted by the single
beam echosounder associated with the Proposed Action, as the operating frequency range of this
devices is about 3.5-1,000 kHz, which is well outside the hearing range of these fish. The ESA-listed fish
species expected to come in contact with underwater acoustic transmissions are generally regarded as
hearing non-specialists (Hastings and Popper 2005). As stated previously, however, fish species that are
hearing specialists, which include Clupeiformes and Gadiiformes fish like cod and shad, are able to
detect sounds from 0.2 to 180 kHz (Mann and Popper 1997; Popper 2014) while herring are able to
detect sounds from 100—5,000 Hz (Mann et al. 2005). In most cases, however, the highest sensitivity of
these fish is still at lower frequencies. Potential impact or harm to hearing specialist fish that may detect
the signals from underwater acoustic transmissions includes TTS, behavioral reactions, and auditory
masking. The echosounder is outside of the hearing range for herring and all other fish.

The TTS effect has been demonstrated in several fish species, but mainly in response to low frequency
sources, where investigators used exposure to either long-term increased background levels (Smith et
al. 2004) or short-term, intense sounds (Popper et al. 2005). Coast Guard vessels using acoustic sources
would be continually moving throughout the proposed action area in order to fulfill mission
responsibilities. As a result, a long-term increase in background noise levels is not expected as a result of
the Proposed Action. As vessels pass over fish and emit echosounder signals, this may be considered a
short-term sound, but is much less intense than a high-energy source like an air-gun (McCauley et al.
2003) that may result in TTS/PTS. Therefore, no PTS or TTS is expected in fish as a result of the Proposed
Action.

Effects of the single beam echosounder on the behavior of fish are also considered. Specifically, sound
exposure that would alter fish behavior in a manner that would affect critical behaviors or result in
impacts to the population (e.g., locating food or a potential mate). Behavioral responses to loud noises
could include a startle response, such as a fish swimming away from the source, a fish “freezing” and
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staying in place, or scattering (Popper 2015). Studies documenting behavioral responses of fish to
vessels show that Barents Sea capelin (Mallotus villosus) may exhibit avoidance responses to engine
noise, sonar, depth finders, and fish finders (Jorgensen et al. 2004). Avoidance reactions are quite
variable depending on the type of fish, its life history stage, behavior, time of day, and the sound
propagation characteristics of the water (Schwartz 1985). If an individual fish with enhanced hearing
capabilities (limited to Clupeids), comes in contact with high frequency acoustic transmissions and is
able to perceive the transmissions, it would be expected to exhibit short-term behavioral reactions,
when initially exposed to acoustic emissions. The Proposed Action may result in behavioral reactions by
pelagic Clupeids in close proximity to the acoustic signals, with fish exhibiting a startle response and/or
vacating the area of increased noise. Due to the low intensity of the sound, fish would likely return to
the area and assume normal behavior soon after exposure. This response would not significantly alter
breeding or foraging patterns and therefore would have no population level effects.

Auditory masking refers to the presence of a noise that interferes with a fish’s ability to hear biologically
relevant sounds. Fish use sounds to detect both predators and prey, and for schooling, mating, and
navigating (Popper 2003). Masking of sounds associated with these behaviors could impact or harm fish
by reducing their ability to perform these biological functions. Any noise (i.e., unwanted or irrelevant
sound, often of an anthropogenic nature) detectable by a fish can prevent the fish from hearing
biologically important sounds including those produced by prey or predators (Popper 2003). Masking
can impede the flight response of fish from predators or may not allow fish to detect potential prey in
the area. The frequency of the sound is an important consideration for fish because many marine fish
are limited to detection of the particle motion component of low frequency sounds at relatively high
sound intensities (Amoser and Ladich 2005). Medium frequency sound, such as that of the echosounder,
has a limited potential for propagation, owing to greater attenuation. Therefore, detection of the signal
is only expected locally or regionally (within “a few 10s of kilometers” from the receiver), as the sound
source is expected to attenuate to ambient levels within at most, 19-25 mi (30—40 km) from the source
(Hildebrand 2009). Thus, only fish located within 19-25 mi (30—40 km) of the sound source have the
potential to experience an increase in ambient noise levels from the mid-frequency acoustic
transmissions. For a slow-moving vessel and a stationary fish, this equates to a few hours of increased
ambient noise as the vessel moves through the area. Additionally, most biological sounds within the
ocean environment are in the low frequency band of noise. Thus, masking of biological sounds by the
echosounder is not expected as a result of the Proposed Action.

Acoustic transmissions associated with the Proposed Action would not result in significant impacts or
result in significant harm to fish. Pursuant to the ESA, there would be no effect to ESA-listed bocaccio,
Chinook salmon, chum salmon, coho salmon, Pacific eulachon, sockeye salmon, steelhead trout, or
yelloweye rockfish, as the effects of acoustic noise are generally thought to be outside of the hearing
ranges of these species, and therefore the impact would be discountable or insignificant.

4.1.2.2 Essential Fish Habitat

Acoustic transmissions could impact or harm water column EFH due to the increase in ambient sound
level during the transmissions. However, this potential reduction in the quality of the acoustic habitat
would be localized to the area of the Proposed Action, due to the attenuation of mid-frequency sonar
noise, and temporary in duration, due to the movement of the vessels throughout the proposed action
areas. The quality of the water column environment as EFH would be restored to normal levels
immediately following the departure of vessels. Secondary effects to federally managed fish species
(e.g., Arctic cod, coho salmon) are considered in Section 4.1.2.1 above.
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Since the water column would not be altered in any measurable or lasting manner from the acoustic
transmission associated with the Proposed Action, impacts to EFH would be local and temporary.
Therefore, the Proposed Action would not result in adverse effects to EFH under the Magnuson-Stevens
Act. Acoustic transmissions associated with the Proposed Action would not result in significant impacts
or result in significant harm to EFH.

4.1.2.3 Marine Mammals

In assessing the potential impact or harm to marine mammal species from the Proposed Action, a
variety of factors must be considered, including source characteristics, animal presence and hearing
range, duration of exposure, and thresholds for impact or harm to species that may be present. The
potential impact or harm from acoustic transmissions to marine mammals could include PTS, TTS, or a
behavioral response. The Coast Guard analyzed the data and conducted an analysis of the species
distribution and likely responses to the acoustic transmissions based on available scientific literature.

In 2016, NMFS published technical guidance, updated in 2018, that identifies the received levels, or
acoustic thresholds, at which individual marine mammals are predicted to experience changes in their
hearing sensitivity (either temporary or permanent) for acute, incidental exposure to underwater
anthropogenic sound sources (Table 4-3). The guidance included a protocol for estimating PTS onset
acoustic thresholds for impulsive (e.g., airguns, impact pile drivers) and non-impulsive (e.g., tactical
sonar, vibratory pile drivers) sound sources for the following marine mammal hearing groups: low- (LF),
mid- (MF), and high- (HF) frequency cetaceans, and otariid and non-phocid marine carnivores (OW) and
phocid (PW) pinnipeds. NMFS’ acoustic guidelines only address effects of noise on marine mammal
hearing and do not provide guidance on behavioral disturbance. Thus, the guidance does not represent
the entirety of the comprehensive analysis included here, but serves as a tool to help evaluate the effect
during the Proposed Action on marine mammals and to make findings required by the National Oceanic
and Atmospheric Administration’s various statutes, such as the MMPA. Table 4-3 provides the resultant
TTS onset auditory acoustic thresholds for non-impulsive sounds® from NMFS’ technical guidance
(National Marine Fisheries Service 2016c, 2018). Impulsive sources are not listed since no impulsive
sources would be produced by any of the underwater acoustic transmissions. In addition, Table 4-3
provides PTS onset auditory thresholds derived from TTS for non-impulsive sounds, utilizing NMFS’
technical guidance (National Marine Fisheries Service 2016c, 2018).

10 Definition of Non-impulsive: produce sounds that can be broadband, narrowband or tonal, brief or prolonged, continuous or intermittent)
and typically do not have a high peak sound pressure with rapid rise/decay time that impulsive sounds do (American National Standards
Institute (ANSI) 2001; National Institute for Occupational Safety and Health (NIOSH) 1998).
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Table 4-3. Onset of PTS and TTS Thresholds for Marine Mammals for Underwater Non-
Impulsive Sounds

Physiological Criteria (24 hours)
Group Species : Onset. S
Weighted Onset TTS! (received
level)
LF Cetaceans All mysticetes 179 dB SELeym? 199 dB SEL
ME Cetaceans Most delphinids, beaked whales, medium 178 dB SELyn 198 dB SEL
and large toothed whales
Porpoises, River dolphins, Cephalorynchus
HF Cetaceans spp., some Lagenorhynchus species Kogia 153 dB SELcym 173 dB SEL
spp.
Harbor, Bearded, Hooded, Common,
PW Spotted, Ringed, Baikal, Caspian, Harp,
181 dB SEL 201 dB SEL
(in water) Ribbon, Gray, Monk, Elephant, Ross, 81 dB SELaum 01dBS
Crabeater, Leopard, and Weddell seals
' ow Guad.alup(-e fur se.al, Northern fur.seal, 199 dB SELyy 219 dB SEL
(in water) California sea lion, Steller sea lion

SEL: Sound Exposure Level

1 Determined from minimum value of exposure function and the weighting function at its peak

2The SEL.m metric accounts for the accumulated exposure (i.e., SEL.um cumulative exposure over the duration
of the activity within a 24-hour period)
Reference: NMFS Technical Guidance for Assessing the Effects of Anthropogenic Sound on Marine Mammal
Hearing (National Marine Fisheries Service 2016c)

The source level associated with the echosounder (205 dB) is a maximum level that was taken directly
next to the source. The Coast Guard would not operate the echosounder at the maximum level. In
addition, the received sound levels are expected to be much lower and not expected to cause any injury
to mysticetes (LF cetaceans), odontocetes (MF and HF cetaceans), pinnipeds (PW in-water), or otariids
and polar bears (OW in water) that may be within the proposed action areas because any received levels
would be below onset of TTS and PTS for each hearing group given the diminished level of sound
(outside the cone of noise directly below the vessel) and the transient nature of the noise as the vessels
and marine mammals move. Non-auditory physiological effects or injuries that can theoretically occur in
marine mammals exposed to strong underwater noise are stress, neurological effects, bubble formation,
resonance effects and other types of organ or tissue damage. These effects would be considered
injurious, but the source levels (Table 4-2) associated with the Proposed Action would not be expected
to cause any non-auditory physiological effects or injuries to mysticetes, odontocetes, pinnipeds, or
carnivores that may be within the proposed action areas. In addition, SOPs and BMPs, which are
detailed in Chapter 6, the Coast Guard would minimize the impact or harm of the Proposed Action by
monitoring the presence of marine mammals and maintaining or increasing distance between a PIB and
a marine mammal. SOPs and BMPs initiate adaptive mitigation responses to marine mammals including
reducing vessel speed, posting additional dedicated lookouts to assist in monitoring location of the
marine mammals, avoiding sudden changes in speed and direction, avoiding crossing the path of a
marine mammal, and avoiding approach of marine mammals head-on or directly from behind.

The echosounder’s system operates in a wide range of frequencies (between 50 and 200 kHz). Although
there is a lack of audiometry data, based on anatomical studies and analysis of sounds that they
produce, most baleen whales hear best at low frequencies, from 7 Hz to 35 kHz (National Marine
Fisheries Service 2016c; Southall et al. 2007). Watkins (1986) stated that humpback whales often react
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to frequencies from 15 Hz to 28 kHz, but did not react to frequencies above 36 kHz. Fin and right whales
also often react to frequencies from 15 Hz to 28 kHz, but did not react frequencies above 36 kHz
(Watkins 1986). Therefore, mysticetes are unlikely to detect or react to any frequency used by
echosounders. Similarly, sea lions and fur seals hear best between 60 Hz to 39 kHz (Kastak and
Schusterman 1998; Moore and Schusterman 1987; Schusterman et al. 1972; Southall 2005), and are
unlikely to detect any frequency used by Coast Guard echosounder.

Most phocids can hear frequencies between 50 Hz and 86 kHz (National Marine Fisheries Service 2016c;
Southall et al. 2007) but can detect sounds up to 140 kHz although sensitivity is low (Cunningham and
Reichmuth 2016). Thus, it is possible that a phocid could detect or react to an echosounder if it was
swimming within or near the vertical beam, but only if it was operating at a frequency within their
hearing range. The overlap between the echosounder’s frequency and the phocid best hearing range is
limited to 50 and 86 kHz, which would be at the echosounder’s lower operational frequencies. Although
phocids can hear frequencies between 50 Hz and 86 kHz, sensitivity to noise decreases at the low and
high ends of this range (Perrin and Wursig 2009). Sills et al. (2015) determined that hearing abilities for
ringed seals are actually better than what Terhune and Ronald (1975) previously reported (from 2-50
kHz) with best sensitivity at 49 dB re 1 uPa (12.8 kHz in water) and critical ratio measurements ranging
from 14 dB at 0.1 kHz to 31 dB at 25.6 kHz. Since the lowest operational frequency for the echosounder
only overlaps with the high end of the phocid’s best hearing range, the sensitivity to the echosounder is
expected to be poor because of the ear’s decreased sensitivity to extreme low and high frequency noise.
Data suggest that exposures of pinnipeds to sources between 90 and 140 dB re 1 uPa @ 1 m do not elicit
strong behavioral responses (Southall et al. 2007). In contrast, data on grey (Halichoerus grypus) and
harbor seals indicate avoidance response at received levels of 135-144 dBre 1 pPa @ 1 m (Go6tz and
Janik 2010). Wartzok et al. (1992a; 1992b) investigated the under-ice movements and sensory cues
associated with under-ice navigation of ringed seals by attaching acoustic transmitters (60-69 kHz at
159dBre 1l pPa @ 1 m).

Although the frequencies used in the Wartzok et al. (1992a; 1992b) studies were at the upper limit of
ringed seal hearing, the ringed seals exhibited normal behavior (e.g., finding breathing holes). Because it
is unknown at what exact decibel level a phocid, such as the bearded or ringed seals may elicit a
response, it is expected that bearded or ringed seals may elicit similar behavioral responses as the other
phocid seals described above if exposed to source levels higher than 140 dB re 1 uPa @ 1 m. Pinnipeds
are expected to exhibit no more than short-term and inconsequential responses to the echosounder
given the device’s characteristics (e.g., narrow downward-directed beam), which is focused directly
beneath the vessel. However, any response to the echosounder, although unlikely, is expected to be
short-term, any disturbance is expected to be temporary, and any individual that did respond is
expected to return to its normal behavior.

The maximum potential effect is expected for odontocetes, since their frequencies of best hearing range
from 150 Hz to 160 kHz, which could overlap with low- and medium-frequency echosounder signals
(Table 4-2). Beluga whales have been found to have quite sensitive hearing, from 32—-80 kHz with
thresholds below 60 dB re 1 puPa and from 11.2-90 kHz with thresholds below 70 dB re 1 uPa (Mooney
et al. 2008). Harbor porpoise have a range of best hearing from 16—-140 kHz, with reduced sensitivity
around 64 kHz and maximum sensitivity from 100-140 kHz (Kastelein et al. 2002a). The sperm whale is
the only ESA-listed odontocete that may be present in open ocean areas of the proposed action area.
However, the northern most boundary of the sperm whale’s range is near the Pribilof Islands, which are
at the southernmost extent of the Arctic proposed action area; therefore, the likelihood that ESA-listed
sperm whales would be observed within the Arctic proposed action area is low.



O©oo~~No ol WN -

18
19
20
21
22
23
24
25
26
27

28
29
30
31
32
33
34
35
36
37
38

39
40
41
42

43
44

Polar Icebreaker Draft Programmatic EIS USCG
August 2018 Page 4-11

Sperm whales could overlap with the Pacific Northwest action area. There is some evidence of
disruptions of sperm whale clicking and behavior from exposure to pingers in Watkins and Schevill
(1975), the Heard Island Feasibility Test (Bowles et al. 1994), and the Acoustic Thermometry of Ocean
Climate at Pioneer Seamount off Half Moon Bay, California (Costa et al. 1998). Sperm whales have been
observed to frequently stop echolocating in the presence of underwater pulses made by echosounders
(emitting about 1 pulse per second at 6-13 kHz); however, sperm whales did not show a prolonged
reaction to continuous pulsing from echosounders (Watkins and Schevill 1975). Goold (1999) reported
that six sperm whales were driven through a narrow channel using ship noise, echosounder, and
fishfinder emissions from a flotilla of 10 vessels. Although echosounders are expected to be operational
the entire time any vessel is underway, Coast Guard assets would have trained lookouts monitoring for
marine mammals and would follow SOPs and BMPs (see Chapter 6) to minimize the impact or harm of
the Proposed Action to marine mammals. Specifically, Coast Guard vessels would not create a flotilla,
like the one described in Goold (1999) and would not drive animals into a narrow channel. However, in
the unlikely event that a sperm whale is within the proposed action area and within a range to detect
the echosounder, sperm whales are expected to exhibit no more than short-term and inconsequential
responses to the echosounder given the device’s characteristics (e.g., narrow, downward-directed
beam), which is focused directly beneath the vessel.

Similarly, Southern Resident killer whales are also odontocetes and their hearing range may also overlap
with the echosounder signals. However, there is an extremely low likelihood that Southern resident
killer whales would overlap with the Pacific Northwest proposed action area because it is farther
offshore than their known range. Based on their hearing range, it is possible that the noise from the
echosounder may be detected by Southern Resident killer whales, if they are within the vicinity of the
transiting vessel. However, in the unlikely event that a Southern Resident killer whale is within the
transiting route and within a range to detect the echosounder, Southern Resident killer whales are
expected to exhibit no more than short-term and inconsequential responses to the echosounder given
the device’s characteristics (e.g., narrow, downward-directed beam), which is focused directly beneath
the vessel.

As stated in the Coast Guard SOPs and BMPs in Chapter 6, vessel crew would be trained in marine
mammal identification and these trained observers would alert the Commanding Officer of the presence
of marine mammals to initiate the appropriate adaptive mitigation responses such as: reducing vessel
speed, posting additional dedicated lookouts to assist in monitoring marine mammal locations, avoiding
sudden changes in speed and direction, attempting to parallel the course and speed of the moving
animal so as to avoid crossing its path, and avoiding approaching marine mammals head-on or directly
from behind. Coast Guard vessels would support the recovery of protected living marine resources
through internal compliance with laws designed to preserve marine protected species, including
planning passage around marine sanctuaries, such as federally-designated critical habitat. These actions
would minimize the impact or harm of acoustic transmissions from vessels to marine mammals and
federally-designated critical habitat.

As described above, the acoustic transmissions associated with the Proposed Action may result in minor
to moderate avoidance responses of odontocetes, over short and intermittent periods of time. The
Proposed Action is not expected to cause significant disruptions such as mass haul outs, or
abandonment of breeding, that would result in significantly altered or abandoned behavior patterns.

The effects of acoustic transmission noise are generally thought to be outside of the hearing ranges of
the ESA-listed blue whale, bowhead whale, fin whale, gray whale, humpback whale, North Pacific right
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whale, sei whale and Steller sea lion; therefore, pursuant to the ESA, acoustic transmissions associated
with the Proposed Action would have no effect on those species. Southern Resident killer whales may
be able to detect the echosounder, although it is extremely unlikely that the vessel would overlap with
Southern Resident killer whales. Therefore, in accordance with the ESA, the acoustic transmissions in the
Proposed Action may affect, but are not likely to adversely affect ESA-listed marine mammals, including
the Southern Resident killer whale, sperm whale, bearded seal, and ringed seal. Underwater acoustic
transmissions would not alter any resources essential to the conservation of ESA-listed marine
mammals. The Proposed Action is not expected to result in the destruction or adverse modification of
federally-designated critical habitat of the North Pacific Right whale, Steller sea lion, Southern Resident
killer whale, or the proposed critical habitat of the ringed seal. Acoustic transmissions from the
Proposed Action are not likely to significantly impact or result in significant harm to marine mammals.

4.1.2.4 Impacts from Underwater Acoustic Transmissions Under Alternatives 2 and 3
Alternative 2: Leasing

Echosounders are used for navigational purposes, thus, it is assumed that any navigational equipment
used on a leased vessel would be similar to what is in current use and the potential impact would be
similar to what was analyzed under Alternative 1. Therefore, the potential impacts associated with
underwater acoustic transmissions under Alternative 2 are the same as under Alternative 1. Therefore,
acoustic transmissions from Alternative 2 are not likely to significantly impact or result in significant
harm to fish, EFH, and marine mammals.

Alternative 3: No Action

Under the No Action Alternative, the Coast Guard would fulfill its missions in the Arctic and Antarctic
using existing polar icebreaker assets, which are reaching the end of their service lives. The current polar
icebreaker fleet uses echosounders for navigation while underway. Therefore, as long as the current
polar icebreaker fleet is operational, baseline conditions of the existing environment would remain
unchanged and would not significantly impact or result in significant harm to fish, EFH, and marine
mammals. Once the current fleet of icebreakers are decommissioned and no longer in operation, the
Coast Guard would no longer have polar icebreakers in their fleet and therefore, operations and training
from a polar icebreaker would no longer occur.

4.1.3 Vessel Noise

Marine species within the proposed action areas may be exposed to vessel noise associated with Coast
Guard assets during the Proposed Action. It is difficult to differentiate between behavioral responses to
vessel sound and visual cues associated with the presence of a vessel (Hazel et al. 2007); thus, it is
assumed both could play a role in prompting reactions from animals. The potential impact or harm from
vessel noise is from masking of other biologically relevant sounds as well as behavioral reactions, such as
an alerting or avoidance response. The noise made by Coast Guard vessels while icebreaking is discussed
separately in Section 4.1.3.

Underwater sound from vessels is generally at relatively low frequencies, usually between 5 and 500 Hz
(Hildebrand 2009; NRC 2003; Urick 1983; Wenz 1962). However, high levels of vessel traffic are known
to elevate background levels of noise in the marine environment (Andrew et al. 2011; Chapman and
Price 2011; Frisk 2012; Miksis-Olds et al. 2013; Redfern et al. 2017; Southall 2005). Anthropogenic
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sources of sound in the proposed action areas include smaller vessels such as skiffs, larger vessels for
pulling barges to deliver supplies to communities or industry work sites, icebreakers, and vessels for
tourism and scientific research which all produce varying noise levels and frequency ranges. Commercial
ships radiate noise underwater with peak spectral power at 20-200 Hz (Ross 1976). The dominant noise
source is usually propeller cavitation which has peak power near 50—-150 Hz (at blade rates and their
harmonics), but also radiates broadband power at higher frequencies, at least up to 100,000 Hz
(Arveson and Vendittis 2000; Gray and Greeley 1980; Ross 1976). While propeller singing is caused by
blades resonating at vortex shedding frequencies and emits strong tones between 100 and 1,000 Hz,
propulsion noise is caused by shafts, gears, engines, and other machinery and has peak power below
50 Hz (Richardson et al. 1995). Overall, larger vessels generate more noise at low frequencies (<1,000
Hz) because of their relatively high power, deep draft, and slower-turning (<250 rotations per minute)
engines and propellers (Richardson et al. 1995).

Low frequency ship noise sources include propeller noise (cavitation, cavitation modulation at blade
passage frequency and harmonics, unsteady propeller blade passage forces), propulsion machinery such
as diesel engines, gears, and major auxiliaries such as diesel generators (Ross 1976). Globally,
commercial shipping is not uniformly distributed (NRC 2003). Other vessels may be found widely
distributed outside of ports and shipping lanes. These include military vessels participating in training
exercises, fishing vessels, and recreational vessels. The vessels participating in the Proposed Action may
be in the proposed action areas at any given time for any given amount of time and would overlap
spatially and temporally with the other vessels described above.

Vessel operations could create a zone of masking in the water for marine species. The potential impact
or harm from vessel noise from auditory masking is missing biologically relevant sounds that marine
organisms may rely on, as well as eliciting behavioral reactions such as an alert, avoidance, or other
behavioral reaction (NRC 2003, 2005; Williams et al. 2015). The impact or harm of masking can vary
depending on the ambient noise level within the environment, the received level, frequency of the
vessel noise, and the received level and frequency of the sound of biological interest (Clark et al. 2009;
Foote et al. 2004; Parks et al. 2011; Southall et al. 2000). In the open ocean, ambient noise levels are
between about 60 and 80 dB re 1 pPa, especially at lower frequencies (below 100 Hz) (NRC 2003). When
the noise level is above the sound of interest, and in a similar frequency band, auditory masking could
occur (Clark et al. 2009). Any sound that is above ambient noise levels and within an animal’s hearing
range needs to be considered in the analysis; however, the degree of masking increases with the
increasing noise levels. A noise that is just detectable over ambient levels is unlikely to actually cause
any substantial masking above that which is already caused by ambient noise levels (NRC 2003, 2005).

Vessel presence, particularly for activities such as shipping, is diffuse and spread throughout the world’s
oceans (Hildebrand 2009). Vessel noise associated with the Proposed Action would not contribute
meaningfully to these ambient sound levels areas of higher vessel traffic, including in the Pacific
Northwest proposed action area or transit areas. In the more remote regions of the Arctic, such as in the
Arctic proposed action area, the additional vessel noise would still be minimal compared to the noise of
the ambient environment. As observed by Ozanich et al. (2017), the median noise levels in the Eastern
Arctic near the North Pole varied according to the dominant sources, including noise generated from ice,
bowhead whale calls as far north as 86°24’ N, seismic surveys farther southward, and earthquakes in the
Arctic Basin. Dziak et al. (2015) recorded tens of “icequakes” per day in Antarctica with underwater
sound levels ranging between 190-247 dBgrws re 1uPa @ 1 m. Veirs et al. (2016) measured ship noise in
Puget Sound, Washington, and determined that median received spectrum levels of noise from 2,809
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isolated transits are elevated relative to median background levels not only at low frequencies (20-30 dB
re 1 mPa?/Hz from 100 to 1,000 Hz), but also at high frequencies (5-13 dB from 10 to 96 kHz).

Vessel noise associated with the Proposed Action would not result in significant impacts or result in
harm to invertebrates, seabirds, fish, sea turtles, and marine mammals. Vessel noise associated with the
Proposed Action would not alter the physical or biological features essential to the conservation of any
ESA-listed species; therefore, vessel noise associated with the Proposed Action is not expected to result
in the destruction or adverse modification of federally-designated critical habitat. Pursuant to the ESA,
vessel noise associated with the Proposed Action may affect, but is not likely to adversely affect ESA-
listed fish: bocaccio, Chinook salmon, chum salmon, coho salmon, Pacific eulachon, sockeye salmon,
steelhead trout, or yelloweye rockfish; ESA-listed birds: the marbled murrelet, short-tailed albatross,
Steller’s eider, and spectacled eider; ESA-listed sea turtles: leatherback turtles; ESA-listed marine
mammals: bearded seal, blue whale, bowhead whale, fin whale, gray whale, humpback whale, North
Pacific right whale, polar bear, ringed seal, sei whale, Southern Resident killer whale, sperm whale, and
Steller sea lion. The potential effects of vessel noise are discussed in detail below.

4.1.3.1 Invertebrates

As discussed in Section 3.2.2.4, hearing capabilities of invertebrates are not widely studied, although
they are not expected to hear sources above 3 kHz (Lovell et al. 2005; Popper 2008). Impacts to
invertebrates from vessel noise are not well understood, but it is likely that many species would be able
to perceive the low frequency sources generated from the vessels (Table 4-2) used during the Proposed
Action, which could result in masking acoustic communication in invertebrates such as crustaceans
(Staaterman et al. 2011). Masking of important acoustic cues used by invertebrates during larval
orientation and settlement may lead to localized reductions in recruitment success (Simpson et al.
2011). Recent research suggests that some invertebrates may experience sub-lethal physiological
impacts from prolonged exposure to high amplitude, low frequency sound (Celi et al. 2014; Wale et al.
2013). However, much of the Proposed Action would occur over deeper water, which would limit the
exposure of benthic invertebrates, and since vessels are generally transiting through and are not
expected to produce high amplitude low frequency sound, prolonged exposure to the type of high
amplitudes used in the above referenced studies is unlikely.

Vessel presence, particularly for during shipping operations, is diffuse and spread throughout the
world’s oceans, and raises the ambient levels of sound (Hildebrand 2009). It is expected that vessel
noise associated with the Proposed Action would be similar to vessel noise from other ships in the area,
would contribute to ambient sound levels in the proposed action areas, but would not be expected to
alter current levels of ambient sound. Vessel noise associated with the Proposed Action would be short-
term and temporary as the vessel moves through an area; this short-term noise may affect invertebrates
within the proposed action areas via masking. Vessel noise is not expected to result in more than a
temporary behavioral reaction of marine invertebrates near the vessel noise. It is expected that
invertebrates would return to their normal behavior shortly after exposure. Vessel noise, if perceived by
an invertebrate, would likely result in temporary behavioral reactions, but would not result in any
population level impact or harm.

Vessel noise associated with the Proposed Action would not result in significant impacts or result in
significant harm to invertebrates. There are no ESA-listed invertebrates within the proposed action
areas.
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4.1.3.2 Fish

Vessel noise has the potential to expose fish to both sound and disturbance from particle motion, which
could result in short-term behavioral or physiological responses (e.g., avoidance, stress, increased
respiration rate). Vessel noise from the Proposed Action is not expected to impact or harm fish, as
available evidence does not suggest that ship noise can injure or kill a fish (Popper 2014). Misund (1997)
found that fish ahead of a ship showed avoidance reactions at ranges of 161 to 489 ft (49 to 149 m).
When the vessel passed over them, some species of fish exhibited sudden escape responses that
included lateral avoidance or downward compression of the school; though it is unclear if this avoidance
behavior was due to the physical presence of the vessel, particle motion, or actual detection of the
sound. Avoidance behavior of vessels, vertically or horizontally in the water column, has been reported
for cod and herring, and was attributed to vessel noise (Handegard et al. 2003; Vabg et al. 2002). Vessel
activity can also alter schooling behavior and swimming speed of fish (UNEP 2012).

It is anticipated that temporary behavioral reactions (e.g., temporary cessation of feeding or avoidance
response) would not impact the individual fitness of a fish, as individuals are expected to resume
feeding upon cessation of the sound exposure and unconsumed prey would still be available in the
environment. Furthermore, while vessel sounds may influence the behavior of some fish species (e.g.,
startle response, masking), other fish species can be equally unresponsive (Becker et al. 2013).

Vessel presence, particularly for during shipping operations, is diffuse and spread throughout the
world’s oceans, and raises the ambient levels of sound (Hildebrand 2009). It is expected that vessel
noise associated with the Proposed Action would be similar to vessel noise from other ships in the area,
would contribute to ambient sound levels in the proposed action areas, but would not be expected to
alter current levels of ambient sound. Vessel noise associated with the Proposed Action may affect
individual fish within the proposed action areas; however, responses to vessel noise would be short-
term and insignificant behavioral reactions, and thus, would not be expected to have any population
level impacts.

Vessel noise associated with the Proposed Action would not result in significant impacts or result in
significant harm to fish. Pursuant to the ESA, vessel noise associated with the Proposed Action may
affect, but is not likely to adversely affect ESA-listed bocaccio, Chinook salmon, chum salmon, coho
salmon, Pacific eulachon, sockeye salmon, steelhead trout, or yelloweye rockfish. The Proposed Action
would not result in the destruction or adverse modification of federally-designated critical habitat for
ESA-listed fish as it is located outside of the proposed action areas.

4.1.3.3 Seabirds and Shorebirds

Diving and non-diving birds could be exposed to in-air noise generated by the vessels. Seabird presence
would vary depending on vessel location. Most information on in-air vessel noise focuses on noise
produced by moored ships as they load and unload (Badino et al. 2012; Borelli et al. 2015) or the effects
of noise on the ship’s crew and passengers while underway (United States Coast Guard 1982). Ambient,
environmental noise from the vessels while underway would consist of localized engine sounds, grinding
and humming noises from the operation of winches and other machinery, and use of the ship’s horn. As
noted in Section 3.2.5.7, underwater hearing in diving birds is poorly studied, but they have been
reported to hear best in air between 1 and 3 kHz (Crowell et al. 2015), and the only study of hearing in a
penguin indicated best sensitivity between 0.6 and 4 kHz in air (Wever et al. 1969). Vessel noise is
typically characterized as low frequency, or less than 1 kHz, which is below the range of best hearing in
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air for seabirds. Effects on seabirds would be limited to short-term startle responses and temporary
displacement from the location in which vessels are operating.

While Godin (2006) states that the air-water interface is nearly transparent when it comes to the
transmission of low-frequency sound, this low frequency sound is not within the range of best hearing
for birds underwater, based on the general data that exists for seabird hearing underwater. The extent
of these noises, and the transmission of these noises across the air-water interface, would vary with
wind speed, temperature stratification, and nearby terrain, if any. Seabirds spend a limited amount of
time underwater when compared to other marine species, and due to a lack of research in this area, it is
unknown whether hearing plays a significant role in their life history. Woehler (2004) noted that the
ability of penguins to vocalize underwater is indeterminate, perhaps providing more insight on the lack
of a role that hearing might play in their life history. Due to variable species communication styles,
behaviors, and hearing capabilities, researchers are unable to estimate the potential masking effects
from vessel noise (Dooling and Popper 2007). Vessel noise is primarily low frequency (less than 1 kHz),
and the range of best underwater hearing in seabirds is from 1-4 kHz, thus effects to seabirds from
vessel noise would be expected to be minor. In the unlikely event that a seabird overlaps with the
proposed activities, exposure to underwater vessel noise is expected to be temporary since seabirds
spend a limited amount of time underwater and the transitory nature of a PIB’s movement. While vessel
noise could possibly elicit short-term behavioral responses, it is not likely to disrupt major patterns such
as migrating, breeding, feeding, or sheltering. Vessel noise may also cause startle responses and a
temporary displacement of seabirds from an area. However, any behavioral response to vessel noise is
expected to be temporary and seabirds are expected to return to the area once the source of disruption,
has moved away from the area.

Vessel presence, particularly for during shipping operations, is diffuse and spread throughout the
world’s oceans, and raises the ambient levels of sound (Hildebrand 2009). It is expected that vessel
noise associated with the Proposed Action would be similar to vessel noise from other ships in the area,
would contribute to ambient sound levels in the proposed action areas, but would not be expected to
alter current levels of ambient sound. Vessel noise associated with the Proposed Action may affect
individual seabirds within the proposed action areas; however, responses to vessel noise would be
short-term and insignificant behavioral reactions, and thus, would not be expected to have any
population level impacts.

Vessel noise associated with the Proposed Action would not alter the physical or biological features
essential to the conservation of ESA-listed seabird species. Any increase in ambient noise as a result of a
PIB would be temporary and localized to the position of the vessel as it moves throughout the proposed
action areas. Seabirds are either not likely to respond to vessel noise or are not likely to respond in ways
that would significantly disrupt normal behavior patterns which include, but are not limited to:
migration, breeding, feeding, or sheltering. Coast Guard would follow SOPs and BMPs (see Chapter 6)
and would maintain properly trained lookouts and would not purposefully approach large flocks of
seabirds. Because vessel noise is low frequency and located at the edge of the hearing range of most
seabirds, the effects of vessel noise are expected to be limited to behavioral effects and temporary and
seabirds are expected to return to normal behavior within minutes of a disruption.

Vessel noise associated with the Proposed Action would not result in significant impacts to birds or
result in significant harm to birds. Pursuant to the ESA, vessel noise associated with the Proposed Action
may affect, but is not likely to adversely affect the ESA-listed marbled murrelet, short-tailed albatross,
Steller’s eider, and spectacled eider, nor would it result in the destruction or adverse modification of
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federally-designated critical habitat of the spectacled or Steller’s eider. There would be no effect to
federally-designated marbled murrelet critical habitat as it is located outside of the Pacific Northwest
proposed action area. Pursuant to the MBTA, vessel noise associated with the Proposed Action would
not result in a significant adverse effect on migratory bird populations.

4.1.3.4 Sea Turtles

As noted in Section 3.2.6.4, little is known about how sea turtles use sound in their environment. They
may use sound for navigation, locating prey, avoiding predators, and general environmental awareness.
However, sea turtles do not appear to use sound for communication. When presented with acoustic
stimuli at 430 Hz and 1.5 dB re 1 uPa, sea turtles placed in 50-gallon (0.19 m3) tanks responded with
abrupt body movements, such as blinking, head retraction, and flipper movement, all of which were
interpreted as startle responses (Lenhardt et al. 1996). More severe responses, such as changes in
swimming patterns and orientation, were observed when sea turtles that were in a confined canal (984
ft [300 m] long, 148 ft [45 m] wide, and up to 33 ft [10 m] deep), suspended at 6-ft (2 m) depth,
positioned 108 ft (33 m) inward from one side of the tank, and exposed to high-pressure air gun pulses
(120 dB re 1 mbar @ 1 m) with frequencies ranging from 25 to 750 Hz (O'Hara and Wilcox 1990). Thus,
vessel noise in the open ocean may cause a startle response in sea turtles. However, any response is
expected to be short term and temporary. Overlap between the Arctic proposed action area and the
range of the leatherback sea turtle is minimal (e.g., only as far north as the Aleutian Island chain). Vessel
traffic often concentrates offshore in the Pacific Northwest proposed action area, thus vessel noise from
the Proposed Action would not be expected to alter current levels of ambient noise. Masking impacts
would be similar to what is currently present in the Pacific Northwest proposed action area because the
proposed action activities are not expected to change the current ambient noise levels. Therefore,
vessel noise from a PIB would not be expected to impact a sea turtle’s ability to perceive other
biologically relevant sounds. Sea turtles do not inhabit the Antarctic proposed action area.

Vessel noise associated with the Proposed Action would not result in significant impacts to sea turtles or
result in significant harm to sea turtles. Pursuant to the ESA, vessel noise associated with the Proposed
Action may affect, but is not likely to adversely affect ESA-listed leatherback turtles. The Proposed
Action would not cause direct or indirect alteration that appreciably diminishes the value of critical
habitat for the conservation of the leatherback sea turtle because the proposed action area is outside of
designated leatherback sea turtle critical habitat. Therefore, the Proposed Action would not result in the
destruction or adverse modification of federally-designated critical habitat for the leatherback sea
turtle.

4.1.3.5 Marine Mammals

Since many marine mammals rely on sound to find prey, moderate social interactions, and facilitate
mating (Tyack 2008), noise from anthropogenic sound sources like ships can interfere with these
functions, but only if the noise spectrum overlaps with the hearing sensitivity of the marine mammal
(Clark et al. 2009; Hatch et al. 2012; Southall et al. 2007). It is difficult to differentiate between
behavioral responses to just a vessel sound or just the visual cues associated with the presence of a
vessel; thus, it is assumed that both play a role in prompting reactions from animals (Richardson et al.
1995).

As mentioned previously, hearing sensitivity isn't yet characterized in mysticetes, but based on their
signals they are likely most sensitive at frequencies 10-10,000 Hz and therefore constitute a low-
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frequency functional hearing group (Southall et al. 2007). They typically emit signals with fundamental
frequencies well below 1,000 Hz (Au et al. 2006; Cerchio et al. 2001; Munger et al. 2008) although non-
song humpback signals have peak power near 800 and 1,700 Hz (Stimpert 2010) and humpback song
harmonics extend up to 24,000 Hz (Au et al. 2006). While most mysticetes hear best at low frequencies,
blue whales have been observed reacting to mid-frequency sound in the range of 3.5-3.6 kHz
(Goldbogen et al. 2013). However, the responses varied across individuals and the responses themselves
were strongly affected by the whale's behavioral state at the time of exposure, with surface feeding
animals typically showing no change in behavior. By contrast, responses from deep feeding and non-
feeding whales ranged from termination of deep foraging dives to prolonged mid-water dives. The
potential impacts of ship noise can be assessed more confidently in odontocetes because they
constitute mid-frequency or high-frequency functional hearing groups (Southall et al. 2007) in which
auditory response curves have been obtained for many species. These curves show maximum auditory
sensitivity near the frequencies where toothed whale signals have peak power (Mooney et al. 2012;
Tougaard et al. 2014)—at about 1-20 kHz for social sounds and 10—100 kHz or higher for echolocation.

Marine mammals have been recorded in several instances altering and modifying their vocalizations to
compensate for the masking noise from vessels, or other similar sounds (Holt et al. 2011; Parks et al.
2011). Vocal changes in response to anthropogenic noise can occur across the repertoire of sound
production modes used by marine mammals, such as whistling, echolocation click production, calling,
and singing. Changes to vocal behavior and call structure may result from a need to compensate for an
increase in background noise. In cetaceans, vocalization changes have been reported from exposure to
anthropogenic sources such as sonar, vessel noise, and seismic surveying. Behavioral responses to boat
(as opposed to ship) noise have been documented in toothed whales. Bottlenose dolphins whistle (at 4—
20 kHz) less when exposed to boat noise at 500—12,000 Hz (Buckstaff 2004) and Indo-Pacific bottlenose
dolphins lower their 5-10 kHz whistle frequencies when noise is increased by boats in a band from 5,000
to 18,000 Hz (Morisaka et al. 2005). For every 1 dB increase in broadband underwater noise (1,000—
40,000 Hz) associated with nearby boats, Southern Resident Killer whales compensated by increasing
the amplitude of their most common call by 1 dB (Holt et al. 2008).

Vessel noise also has the potential to disturb marine mammals and elicit an alert, avoidance, or other
behavioral reaction (Huntington et al. 2015; Pirotta et al. 2015; Williams et al. 2014). Most studies have
reported that marine mammals react to vessel sounds and traffic with short-term interruption of
feeding, resting, or social interactions (Huntington et al. 2015; Magalhdes et al. 2002; Merchant et al.
2014, Pirotta et al. 2015; Richardson et al. 1995; Williams et al. 2014). In cases where vessels actively
approached marine mammals (e.g., whale watching), scientists have documented that animals exhibit
altered behavior such as increased swimming speed, erratic movement, and active avoidance behavior
(Acevedo 1991; Baker and MacGibbon 1991; Bursk 1983; Constantine et al. 2003; New et al. 2015;
Parsons 2012; Pirotta et al. 2015; Trites and Bain 2000; Williams et al. 2002), reduced blow interval
(Richter et al. 2003), disruption of normal social behaviors (Lusseau 2003; Lusseau 2006; Pirotta et al.
2015), and the shift of behavioral activities which may increase energetic costs (Constantine et al. 2003;
Constantine et al. 2004). These reactions could be caused by vessel noise or the presence of the vessel
itself. Some species respond negatively by retreating or responding to the vessel antagonistically, while
other animals seem to ignore vessel noises altogether (Watkins 1986). Marine mammals are frequently
exposed to vessels due to research, ecotourism, commercial and private vessel traffic, and government
activities. Veirs et al. (2016) measured ship noise in Puget Sound, Washington, and determined that
median received spectrum levels of noise from 2,809 isolated transits are elevated relative to median
background levels not only at low frequencies (20-30 dB re 1 mPa%/Hz from 100 to 1,000 Hz), but also at
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high frequencies (5-13 dB from 10,000 to 96,000 Hz). Based on these results, noise received from ships
at ranges less than 1.86 mi (3 km) could extend to frequencies used by odontocetes.

Studies showed that bowhead whales avoided encroaching vessels by as much as 2.5 mi (4 km), but
returned to the displaced area within a day (Koski and Johnson 1987; Richardson et al. 1985). If vessels
were not moving towards bowhead whales, bowhead whales did not demonstrate avoidance behaviors
such as those described previously. Bowhead whales located more than 1,640 ft (500 m) behind the
moving vessel did not demonstrate avoidance behavior and actually approached vessels to within 328 to
1,640 ft (100 to 500 m) (Wartzok et al. 1989). Therefore, it would appear that directionality and vessel
speed could influence behavioral reactions of bowhead whales.

Other baleen whales, like the humpback whale, has exhibited varied responses to vessels, ranging from
approaching to avoiding (Au and Green 2000; Baker and Herman 1989; Bauer and Herman 1986;
Stamation et al. 2009). Vertical avoidance was observed within 1 mi (2 km), while horizontal avoidance
occurred from 1-2 mi (2-4 km) away (Baker and Herman 1989; Baker et al. 1983). Humpback whales are
less likely to react if actively engaged in feeding (Krieger and Wing 1984, 1986), although Blair et al.
(2016) reported that humpback whales significantly changed foraging behavior in response to high levels
of ship noise in the North Atlantic. Although vessels could cause some short-term changes in behavior,
any disturbance is expected to be temporary and any exposed baleen whale is expected to return to its
normal behavior after the vessel moves through the area.

Sperm whales have also exhibited varied responses to outboard vessels up to 1 mi (2 km) away
(Cawthorn 1992). However, many individual sperm whales remained in areas with regular boat presence
(Gordon et al. 1992). Smaller odontocetes, including some dolphins and porpoises and other smaller
toothed whales (and occasionally sea lions and fur seals), interact with vessels by bow riding when a
vessel is moving. Bow-riding is when the animals position themselves in such a manner as to be lifted up
and pushed forward by the circulating water generated to form a bow pressure wave of an advancing
vessel (Hertel 1969; Lang 1966).

Based on these studies, whales and dolphins are not expected to be disturbed by vessels that maintain a
reasonable distance from them, though this varies with vessel size, geographic location, frequency of
exposure, and tolerance levels of individuals. In addition, the Coast Guard would follow SOPs and BMPs
described in Chapter 6 to minimize impact or harm to marine mammals.

Pinnipeds could react to vessels when hauled out, and thus reacting to both the in-air sound of a vessel
as well as to the visual cue from the vessel itself. In 1997, Henry and Hammill (2001) conducted a study
to measure the impact or harm of small boats (i.e., kayaks, canoes, motorboats and sailboats) on harbor
seal haul out behavior in Metis Bay, Quebec, Canada and noted that the most frequent disturbances
were caused by lower speed, lingering kayaks, and canoes as opposed to motorboats conducting high
speed passes. The study concluded that boat traffic at current levels had only a temporary effect on the
haul out behavior of harbor seals in the Metis Bay area because once the animals were disturbed, there
did not appear to be any significant lasting effect on the recovery of numbers to their pre-disturbance
levels.

Pinnipeds may also react to vessels while they are in the water, from hearing just the in-water vessel
noise or hearing the in-water vessel noise and the sight of the vessel approaching (only likely if the
pinniped's head is above water). Richardson et al. (1995) stated that for in-water vessel reactions only,
pinnipeds are much less likely to react to vessels if they are in water and not hauled out. While in water,
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pinnipeds show a high tolerance to vessels, though it is not known if these incidents cause them stress,
despite their tolerance (Richardson et al. 1995). Johnson and Acevedo-Gutierrez (2007) evaluated the
efficacy of buffer zones for watercraft around harbor seal haulout sites on Yellow Island, Washington.
The authors estimated the minimum distance between the vessels and the haulout sites, categorized
the vessel types, and evaluated seal responses to the disturbances. During the course of the seven-
weekend study, the authors recorded 14 human-related disturbances, which were associated with
stopped powerboats and kayaks. During these events, hauled out seals became noticeably active and
moved into the water. The flushing occurred when stopped kayaks and powerboats were at distances as
far as 453 and 1,217 ft (138 and 371 m), respectively. The authors note that the seals were unaffected
by passing powerboats, even those approaching as close as 128 ft (39 m), possibly indicating that the
animals had become tolerant of the brief presence of the vessels and ignored them. The authors
reported that on average, the seals quickly recovered from the disturbances and returned to the haulout
site in less than or equal to 60 minutes. The study concluded that the return of seal numbers to pre-
disturbance levels and the relatively regular seasonal cycle in abundance throughout the study area,
counter the idea that disturbances from powerboats may result in site abandonment (Johnson and
Acevedo-Gutiérrez 2007). Frequent and close disturbances may cause abandonment of a haulout site
(Allen et al. 1984), but are not likely to occur from infrequent exposure to boats passing by the haulout.
In general, from the available information, pinnipeds exposed to intense (approximately 110 to 120 dB
re 20 uPa @ 1 m) non-pulsed sounds often leave haulout areas and seek refuge temporarily (minutes to
a few hours) in the water (Southall et al. 2007).

In recorded observations, polar bears do not appear to be significantly affected by vessel noise and/or
presence. Some polar bears have been observed walking, running, and swimming away from
approaching vessels, but these reactions were brief and localized. Other polar bears have been observed
approaching vessels or having no reaction to vessels (Richardson et al. 1995).

The received levels (see Appendix B) from sources and associated source levels (Table 4-2) from vessel
noise from the Proposed Action are expected to be below the onset of TTS and PTS (Table 4-3) for all
marine mammal groups, including mysticetes, odontocetes, pinnipeds, or polar bears, that may be
within the proposed action areas. Underwater vessel noise from a PIB or associated support vessels
could overlap with the same low-frequency sounds that many whales use for communication for feeding
and mating, and therefore, could cause masking. Auditory response curves for odontocetes show
maximum auditory sensitivity near where toothed whale signals have peak power (Mooney et al. 2012;
Tougaard et al. 2014) at about 1,000-2,000 Hz for social sounds and 10,000—100,000 Hz or higher for
echolocation. NMFS (2016c) considers sperm whales to be MF cetaceans with a generalized hearing
range from 150 Hz to 160 kHz, and pinnipeds as PW with a generalized hearing range from 50 Hz to 86
kHz or OW with a generalized hearing range from 60 Hz to 39 kHz.

Commercial ships radiate noise underwater with peak spectral power at 20-200 Hz (Ross 1976). The
dominant noise source is usually propeller cavitation which has peak power near 50-150 Hz (at blade
rates and their harmonics), but also radiates broadband power at higher frequencies, at least up to
100,000 Hz (Arveson and Vendittis 2000; Gray and Greeley 1980; Ross 1976). While propeller singing is
caused by blades resonating at vortex shedding frequencies and emits strong tones between 100 and
1,000 Hz, propulsion noise is caused by shafts, gears, engines, and other machinery and has peak power
below 50 Hz (Richardson et al. 1995). Overall, larger vessels generate more noise at low frequencies
(<1,000 Hz) because of their relatively high power, deep draft, and slower-turning (<250 rotations per
minute) engines and propellers (Richardson et al. 1995).
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Odontocetes and pinnipeds are not expected to be impacted or harmed, by the low-frequency noise
produced by ships because the noise produced is outside of the typical hearing range for odontocetes
and pinnipeds. However, Veirs et al. (2016) noted that median received spectrum levels of noise from
2,809 isolated transits were elevated relative to median background levels including high frequencies
(5—-13 dB from 10,000 to 96,000 Hz). Thus, noise received from ships at ranges less than 3 km extends to
frequencies used by odontocetes (e.g., killer whales). As these ships enter shallow waters and traverse
the estuarine habitat typically occupied by major ports, the noise they radiate may impact coastal
marine life. It is expected, that the PIBs would avoid areas where odontocetes, specifically Southern
Resident killer whales, are expected.

It is expected that vessels associated with the Proposed Action, similar to other ships transiting through
the proposed action areas, would not be expected to alter current levels of ambient noise. Any increase
in ambient noise as a result of a PIB would be temporary and localized to the position of the vessel as it
moves throughout the proposed action areas. Masking impacts would be similar to what is currently
present in the proposed action areas, because the proposed action activities are not expected to change
the current ambient noise levels. Coast Guard would follow SOPs and BMPS (see Chapter 6) and vessels
would not purposefully approach marine mammals. The noise generated by these vessels are not
expected to elicit significant behavioral responses to exposed individuals. Such reactions would not be
expected to significantly disrupt behavioral patterns such as migration, breathing, nursing, breeding,
feeding and sheltering to a point where the behavior pattern is abandoned or significantly altered or
result in reasonably foreseeable takes of marine mammals.

Vessel noise associated with the Proposed Action would not result in significant impacts to marine
mammals or result in significant harm to marine mammals. Pursuant to the ESA, vessel noise associated
with the Proposed Action may affect, but is not likely to adversely affect ESA-listed blue whale, bowhead
whale, fin whale, gray whale, humpback whale, North Pacific right whale, polar bear, sei whale,
Southern Resident killer whale, sperm whale, bearded seal, ringed seal, and Steller sea lion. Although
vessel noise would have a greater potential impact underwater, than above water, it would not have
significant effects on those critical habitat characteristics, such as sea ice, essential to ESA-listed polar
bears and ringed seals. Vessel noise would be temporary and transient and associated with vessel
movement, and therefore, should a PIB need to transit critical habitat areas, vessel noise would not be
expected to impact the aquatic critical habitat designated for the North Pacific right whale, Southern
Resident killer whale, or Steller sea lion for a prolonged period (less than a few hours). The resources
essential to the conservation of ESA-listed marine mammals would not be significantly impacted by
vessel noise. Vessel noise would not result in the destruction or adverse modification of federally-
designated critical habitat. Vessel noise would not result in the destruction or adverse modification of
federally-designated critical habitat because critical habitat would be avoided for the North Pacific right
whale, Southern Resident killer whale, Steller sea lion, polar bear, or the proposed critical habitat of the
ringed seal.

4.1.3.6 Impacts from Vessel Noise Under the Alternatives 2 and 3
Alternative 2: Leasing

It is assumed that vessel noise from a leased vessel would be similar to what is in current use and the
potential impact would be similar to what was analyzed under Alternative 1. Therefore, the potential
impacts associated with vessel noise under Alternative 2 are the same as under Alternative 1. Therefore,
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vessel noise from Alternative 2 is not likely to significantly impact or result in significant harm to
invertebrates, fish, birds, sea turtles, and marine mammals.

Alternative 3: No Action

Under the No Action Alternative, the Coast Guard would fulfill its missions in the Arctic and Antarctic
using existing polar icebreaker assets, which are reaching the end of their service lives. The current polar
icebreaker fleet would continue current operations. Therefore, as long as the current polar icebreaker
fleet is operational, baseline conditions of the existing environment would remain unchanged and would
not significantly impact or result in significant harm to invertebrates, fish, birds, sea turtles, and marine
mammals. Once the current fleet of icebreakers are decommissioned and no longer in operation, the
Coast Guard would no longer have polar icebreakers in their fleet and therefore, operations and training
from a polar icebreaker would no longer occur.

4.1.4 Icebreaking Noise

Marine species within the Arctic and Antarctic proposed action areas may be exposed to icebreaking
noise associated with the Coast Guard’s icebreaker’s activities. Icebreaking noise is generally described
as a low frequency, 10 to 100 Hz (Roth et al. 2013), non-impulsive sound (Appendix A). Icebreaking
noise, as modeled for the marine mammals (Appendix A), is a combination of the sounds made by the
vessel's engine and propeller while icebreaking and the sound(s) created by the breaking of ice. A more
detailed description of the modeling of icebreaking noise can be found in Appendix A and in Roth et al.
(2013). Icebreaking could occur in the Arctic and Antarctic proposed action areas at various times
(seasons), when ice thickness is expected to be at or near its lowest levels, which would minimize the
timeframe (duration) in which icebreaking would occur. Ice, however thin, doesn’t fracture by itself, but
wind, pressure systems, and ocean gyres transport ice and often cause fractures to form. Therefore,
cracks are a regular feature of ice. Ambient sound levels (of natural ice sounds) can vary greatly from
season to season in a particular location due to environmental conditions (such as sea ice, temperature,
wind, and snow) and the presence of marine life and other anthropogenic sound. Burgess and Greene Jr.
(1999) found that ambient sound levels in the Beaufort Sea in the month of September ranged from 63
to 133 dB re 1 pPa. Any increase in ambient noise from icebreaking would be temporary and localized to
where the icebreaker is positioned and as it moves through the icebreaking area.

During icebreaking operations, vessel speed would range from 3 to 6 knots. In heavier pack ice or thick
landfast ice, an icebreaker would operate at a maximum speed of 3 knots, but engine power levels
would be higher, which would be expected to increase the sound produced by the icebreaker
(Slabbekoorn et al. 2010). In loose pack ice, the speed and noise of an icebreaker would be similar to the
speed and noise produced when the vessel is transiting in the open ocean (at roughly 12 knots).
Icebreaking associated with the Proposed Action would be short-term and transitory as the vessel
moves through an area. The type of ice in the Arctic and Antarctic proposed action areas would
influence the type of organisms present and their reaction to icebreaking.

Icebreaking noise associated with the Proposed Action would not result in significant impacts or result in
harm to invertebrates, seabirds, fish, and marine mammals. There would be no impact or harm to sea
turtles from icebreaking noise as their range does not overlap with the Arctic or Antarctic proposed
action areas where icebreaking would take place. Icebreaking noise associated with the Proposed Action
would not alter the physical or biological features essential to the conservation of any ESA-listed species;
therefore, vessel noise associated with the Proposed Action is not expected to result in the destruction
or adverse modification of federally-designated critical habitat. There would be no impact or harm to
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EFH from icebreaking noise. Pursuant to the ESA, icebreaking noise associated with the Proposed Action
may affect, but is not likely to adversely affect the ESA-listed blue whale, bowhead whale, humpback
whale, polar bear, sei whale, bearded seal, and ringed seal. The potential effects of icebreaking noise are
discussed in detail below.

4.1.4.1 Invertebrates

Icebreaking noise is generally described as a low frequency, 10 to 100 Hz (Roth et al. 2013), non-
impulsive sound (Appendix A). Similarly, vessel noise is also characterized as low frequency. As such, a
species response to icebreaking noise would be expected to be similar to their response to vessel noise.
Invertebrates, such as many of the crustaceans and some of the cephalopods would be expected to hear
in the icebreaking frequency range, and, if close enough to the source, might exhibit avoidance behavior
or other short term temporary responses (such as feeding cessation, increased stress, or other minor
physiological impacts) (Edmonds et al. 2016; Roberts and Breithaupt 2016). Masking is also possible, but
less likely due to the impulsive nature of the source. Since exposure would be expected to be short
term, of low intensity, and infrequent, recovery would be expected and no long-term changes in
behavior or distribution, or population level effects would be anticipated.

Icebreaking noise associated with the Proposed Action would not result in significant impacts to
invertebrates or result in significant harm to invertebrates. There are no ESA-listed invertebrates within
the proposed action areas.

4.1.4.2 Fish

Icebreaking noise is generally described as a low frequency, 10 to 100 Hz (Roth et al. 2013), non-
impulsive sound (Appendix A). Similarly, vessel noise is also characterized as low frequency. As such, a
species response to icebreaking noise would be expected to be similar to their response to vessel noise.
Low frequency sounds can be heard and also felt by many fish species. If a fish is close enough to the
source, individuals might exhibit avoidance behavior or other short term temporary responses (such as
feeding cessation, increased stress, or other minor physiological impacts) (Slabbekoorn et al. 2010).
Masking is also possible, but any impacts from masking would be temporary. Since exposure would be
expected to be short term and temporary, rapid recovery would be expected, and no long-term changes
in behavior or distribution, or population level effects would be anticipated.

Icebreaking noise associated with the Proposed Action would not result in significant impacts to fish or
result in significant harm to fish. Pursuant to the ESA, there would be no effect to ESA-listed bocaccio,
Chinook salmon, chum salmon, coho salmon, Pacific eulachon, sockeye salmon, steelhead trout, or
yelloweye rockfish from icebreaking associated with the Proposed Action, as these species do not
overlap with areas where icebreaking would be expected (e.g., where temporary or permanent sea ice).
There would be no effect to critical habitat for ESA-listed fish species because the proposed action areas
are outside of designated critical habitat.

4.1.4.3 Seabirds and Shorebirds

Icebreaking noise is generally described as a low frequency, 10 to 100 Hz (Roth et al. 2013), non-
impulsive sound (Appendix A). While Godin (2006) states that the air-water interface is nearly
transparent when it comes to the transmission of low-frequency sound, this is not within the range of
best hearing for birds in air. In addition, any noise associated with icebreaking by a PIB, both in-air and
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underwater, would likely fall within the spectrum of natural ice-related sounds expected in the polar
environment. Thus, icebreaking noise is unlikely to be detected by seabirds, either in air or if the sound
transmission carries underwater.

Icebreaking noise associated with the Proposed Action would not alter the physical or biological features
essential to the conservation of ESA-listed spectacled eider and Steller’s eider. Physical or biological
features associated with Emperor and Adélie penguin habitat would not be permanently altered by the
Proposed Action, as icebreaking would be infrequent (one patrol per year and icebreaking would only
occur, as necessary) in the Antarctic proposed action area and once the icebreaker has ceased
icebreaking, ice would be expected to reform. Any increase in ambient noise as a result of the
icebreaking would be temporary and localized to the position of the vessel as it moves throughout the
proposed action area. As icebreaking noise is outside of the range of hearing of seabirds, it is not
expected that icebreaking noise would be detected by seabirds.

Icebreaking noise associated with the Proposed Action would not result in significant impacts to birds or
result in significant harm to birds. As icebreaking noise is outside of the range of hearing of seabirds, it is
not expected that icebreaking noise would be detected by seabirds. Therefore, pursuant to the ESA,
there would be no effect to the ESA-listed short-tailed albatross, spectacled eider, or Steller’s eider from
icebreaking noise. Icebreaking noise would have no effect on the ESA-listed marbled murrelet as their
range does not overlap with areas where icebreaking would be expected (e.g., where temporary or
permanent sea ice). Icebreaking noise would not result in the destruction or adverse modification of
federally-designated critical habitat of the spectacled or Steller’s eider. Pursuant to the MBTA,
icebreaking noise associated with the Proposed Action would not result in a significant adverse effect on
migratory bird populations. Icebreaking noise would also have no effect on penguins in the proposed
action area because it is outside of hearing range.

4.1.4.4 Marine Mammals

Icebreaking noise is generally described as a low frequency, 10 to 100 Hz (Roth et al. 2013), non-
impulsive sound (Appendix A). A quantitative analysis of the potential effects to marine mammals from
icebreaking noise, including the ESA-listed polar bear, was conducted using a method that calculates the
total sound exposure level and maximum SPL that a marine mammal may receive from icebreaking. The
Coast Guard used the Navy Acoustic Effects Model (NAEMO) to model icebreaking (see Appendix B for
more detail).

Acoustic characteristics for icebreaking were derived from the 2013 study of CGC HEALY conducted in
the central Arctic Ocean (Roth et al. 2013). This study provided sound signatures of the icebreaker in
8/10 ice coverage and 3/10 ice coverage, which were used to correspond to full power and quarter
power ice breaking, respectively. Roth et al. (2013) analyzed the CGC HEALY as it traveled from the open
ocean through ice to an open polynya. The 8/10s ice cover (and above) represented the noise made by
backing and ramming of CGC HEALY in heavy ice cover; therefore, this noise was used to model
icebreaking in heavy ice cover. The 3/10s ice cover in the Roth et al. (2013) represented lighter ice
coverage, for which there was a different acoustic signature. The synopsis of hours spent icebreaking at
each power was provided from Coast Guard cruise reports (U.S. Coast Guard) and corresponds to the
varying amounts of ice cover encountered over the duration of one patrol period in each Polar Region.
Therefore, icebreaking was modeled using the 8/10s signature for all full power and half power
icebreaking, while the 3/10s signature was used for the hours spent icebreaking at a quarter power.
Appendix B provides further detail on the acoustic modeling for icebreaking noise.
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4.1.4.4.a0 Quantitative Analysis

Environmental characteristics (e.g., bathymetry, wind speed, and sound speed profiles) and source
characteristics (i.e., source level, source frequency, interval, and source depth) were used to determine
the propagation loss of the acoustic energy, which was calculated using the Comprehensive Acoustic
System Simulation/Gaussian Ray Bundle (CASS/GRAB) propagation model (see Appendix B). Additionally,
an under-ice model (Oceanographic and Atmospheric Master Library [OAML] ICE) for surface interaction
was implemented in NAEMO (Appendix B). The propagation loss then was used in NAEMO to create
acoustic footprints. The NAEMO model then simulated source movement through a “representative
modeling box” in each region (Arctic and Antarctic) where icebreaking would most likely occur to allow
the model to run simulations in a specific area and calculated sound energy levels around the source.
The representative model included the open water, the ice edge, and ice-covered areas. A PIB may or
may not remain in the area that is represented by this “representative modeling box,” but for the
purposes of modeling, this “representative modeling box” did provide a geographic area and ice
conditions that would be similar to the icebreaking conditions that a PIB would be expected to operate
in. Animats, or representative animals, were distributed based on density data obtained from the Navy
Marine Species Density Database (U.S. Navy 2014a). Because occurrence information for marine
mammal species is unknown, a uniform year-round distribution was applied. The majority of the Arctic
species used a Seasonal Relative Environmental Suitability (RES) model (Kaschner et al. 2006), based on
seasonal habitat preferences and requirements of known occurrences, such as temperature,
bathymetry, and distance to land data and literature review, but where possible, recent scientific
literature that included distance sampling or mark recapture was used to validate the density values
estimated using the RES model (Appendix B). In the Antarctic, data was even less reliable, but RES
density estimates were incorporated, and when possible, recent scientific literature including distance
sampling and aerial/ship transect survey data were used to validate the density values estimated using
the RES model (Appendix B). Empirical data was coupled with RES modeling data to generate predictions
of density data for locations where no survey data exist. The energy received by each animat distributed
within the model was summed into a total sound exposure level. Additionally, the maximum SPL
received by each animat was also recorded. NAEMO also incorporated the number of days and hours of
icebreaking during the Antarctic and Arctic missions (Table 4-4).

Table 4-4. Total Number of Days and Hours Each Day that a PIB Would Be Expected to Ice
Break or Tow a Vessel in Ice in the Arctic and Antarctic Proposed Action Areas

Icebreaking Antarctic Mission Arctic Mission
G Number of Hours N D Number of Hours
each day each day
8/10s ice cover 4 16 10 16
3/10s ice cover 22 16 11 16
Vessel Tow in Ice
1 4 X X

NAEMO provides two outputs. The first is the number of animats recorded with received levels within 1
dB bins at and greater than 120 dB re 1 pPa and the total sound exposure level (in dB re 1 uPa%s) for
each animat, prior to effect thresholds being applied (referred to as unprocessed animat exposures).
These results are used to determine if a marine mammal may be exposed to the acoustic energy
resulting from the Proposed Action, but they do not infer that any such exposure results in an effect to
the animal from the action. The second output, referred to as calculated exposures, is the predicted
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number of exposures that could result in effects as determined by the application of acoustic threshold
criteria. Criteria and thresholds for measuring these effects induced from underwater acoustic energy
have been established for cetaceans and pinnipeds. The thresholds established for physiological effects
(sound exposure levels for PTS and TTS) and behavioral effects are provided in Table 4-3 and are
described in detail in National Marine Fisheries Service (National Marine Fisheries Service 2016c, 2018).

Behavioral response criteria are used to estimate the number of exposures that may resultin a
behavioral response. The Navy has defined a mathematical function used to predict potential behavioral
effects (see Appendix B). This analysis assumes that the probability of eliciting a behavioral response
from individual animals to active transmissions would be a function of the received SPL (dB re 1 pPa).
This analysis also assumes that sound poses a negligible risk to marine mammals if they are exposed to
SPLs below a certain basement value (120 dB re 1 pPa). Details regarding the behavioral risk function are
provided in U.S. Navy (2017b). The output from the acoustic model is the calculated number of marine
mammals exposed at or above acoustic effects thresholds listed in Table 4-5 and Table 4-6.



Polar Icebreaker Draft Programmatic EIS USCG
August 2018 Page 4-27

Table 4-5. Marine Mammal Acoustic Exposure from Icebreaking Noise in the Arctic and
Antarctic Proposed Action Areas

Behavioral TTS PTS

Common Name 8/10s ice 3/10s ice 8/10s ice 3/10s ice 8/10s ice 3/10s ice

cover cover cover cover cover cover
Mysticetes
Arctic
Bowhead whale | 1 1 | 0 0 | 0 0
Antarctic
Antarctic minke 49 224 0 0 0 0
whale
Blue whale 3 12 0 0 0 0
Humpback 13 59 0 0 0 0
whale
Minke whale 50 237 0 0 0 0
Odontocetes
Antarctic
Arnoux’s 50 275 0 0 0 0
beaked whale
Gray'’s beaked 5 29 0 0 0 0
whale
Killer whale 45 169 0 0 0 0
Southern 44 243 0 0 0 0
bottlenose
whale
Pinnipeds and Carnivores
Arctic
Bearded seal 42 41 0 0 0 0
Polar bear 13 14 0 0 0 0
Ringed seal 764 810 0 0 0 0
Antarctic
Crabeater seal 404 1962
Leopard seal 23 117 0 0 0 0
Ross seal 15 75 0 0 0 0
Weddell seal 18 90 0 0 0 0
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Table 4-6. Marine Mammal Acoustic Exposure from Icebreaking Noise during Vessel Escort
and Towing in the Antarctic Proposed Action Area

Behavioral TTS PTS

Common Name | 8/10s ice cover 3/10s ice 8/10s ice 3/10s ice 8/10s ice 3/10s ice
cover cover cover cover cover

Mysticetes
Antarctic minke 65 4 0 0 0 0
whale
Blue whale 4 1 0 0 0 0
Humpback 17 1 0 0 0 0
whale
Minke whale 67 4 0 0 0 0
Odontocetes
Arnoux’s 70 10 0 0 0 0
beaked whale
Gray'’s beaked 7 1 0 0 0 0
whale
Killer whale 55 4 0 0 0 0
Southern 61 9 0 0 0 0
bottlenose
whale
Strap-toothed 24 3 0 0 0 0
whale
Pinnipeds
Leopard seal 28 2 0 0 0 0
Ross seal 17 2 0 0 0 0

These quantitative calculations were then analyzed qualitatively, taking into account the best available
data on the species itself, and how the species has been observed to respond to similar types of
influences.

4.1.4.4.b Qualitative Analysis

No research has been conducted on the potential behavioral responses of marine mammals to
icebreaking noise, though some observations, primarily of pinnipeds out of water, have been recorded
and are discussed in Richardson et al. (1995). When compared to ships in open water (versus an
icebreaker in ice), Richardson et al. (1995) observed that pinnipeds out of water may be able to detect
the vessels in ice from a greater distance.

Some data are available on the effects of non-impulsive sources (icebreaking is considered a non-
impulsive source) on some marine mammals in water, and the reactions of specific marine mammals
(e.g., ringed seals while in subnivean lairs). All of this available information was assessed and
incorporated into the findings of this analysis. Section 4.1.2.3 provides general information on non-
impulsive sources that would also be applicable here, as icebreaking and vessel towing were modeled as
a non-impulsive source. The assumption with vessel towing was that icebreaking would occur during the
tow, but the discussion below on icebreaking would also apply, although to a lesser extent, during a
vessel tow.
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The behavioral response function is limited in that it only differentiates behavioral responses based on
one variable, the received level of sound. However, many other variables such as the marine mammal’s
gender, age, the activity it is engaged in during a sound exposure, its distance from a sound source, the
number of sound sources, and whether the sound sources are approaching or moving away from the
animal can be critically important in determining whether and how a marine mammal would respond to
a sound source (Southall et al. 2007). Furthermore, the behavioral response function does not
differentiate between different types of behavioral reactions (e.g., area avoidance, diving avoidance, or
alteration of natural behavior) or provide information regarding the predicted consequences to the
animal of the reaction. At present, available data do not allow for incorporation of these other variables
in the current behavioral response function; they must be assessed qualitatively.

Effects of Non-Impulsive Sources (icebreaking and vessel tow)

Modeling results indicate that icebreaking and vessel tow noise would result in behavioral exposures to
bowhead whales, minke whales, blue whales, and humpback whales; the Arnoux’s beaked whale, killer
whale, and Southern bottlenose whale; and, the bearded seal, polar bear, ringed seal, leopard seal, and
Ross seal. Modeling results also indicate that vessel tow (only in the Antarctic) would result in behavioral
exposures to minke whales, blue whales, humpback whales; the Arnoux’s beaked whale, killer whale,
and Southern bottlenose whale; and, the leopard seal and Ross seal. In Antarctica, minke and killer
whales are expected to be present at higher concentrations along the ice edge (SCAR 2002). In general,
most species except for the killer whale migrate north in the middle of the austral winter and return to
Antarctica in the early austral summer. Due to the area where icebreaking would take place (initiating at
the ice edge and then breaking into the thicker ice areas), transmission loss, and proximity to the ice
edge, it is expected that most exposures to cetaceans would be minimal, particular over the short
duration that icebreaking is expected to occur. In addition, it is unlikely that an individual animal would
remain near the icebreaker for the entire time it is icebreaking. As part of the Coast Guard’s SOPs and
BMPs (see Chapter 6), a trained lookout would observe for marine mammals (both ESA-listed; and those
protected under the MMPA, Antarctic Treaty, and CITES) and communicate any sightings with the
Commanding Officer to minimize any potential impacts associated with the Proposed Action.

Given the many uncertainties in predicting the quantity and types of impacts sound may have on marine
mammals, and the lack of abundance estimates and population trend data for marine mammals in the
Southern Hemisphere and for several species in the Arctic Region, the conservative approach was used
to estimate how many marine mammals would be encountered during the icebreaking period and/or
exposed to icebreaking noise. This approach likely overestimates the numbers of marine mammals that
would be affected in a biologically important manner (results in Table 4-5 and Table 4-6). The sound
criteria used to estimate how many marine mammals might be disturbed to some biologically important
degree by underwater noise, are based primarily on behavioral observations of a few species, but for
most marine mammal species there are no data on responses to icebreaking or vessel tow noise.
Therefore, the assessment relies on what is known about a marine mammal’s response to other non-
impulsive sound sources.

As mentioned previously, hearing sensitivity isn't yet characterized in mysticetes, but based on their
vocalizations they are likely most sensitive at frequencies 10-10,000 Hz and therefore, constitute a low-
frequency functional hearing group (Southall et al. 2007). The potential impacts of icebreaking noise can
be assessed more confidently in odontocetes because they constitute mid-frequency or high-frequency
functional hearing groups (Southall et al. 2007) in which auditory response curves have been obtained
for many species. These curves show maximum auditory sensitivity near the frequencies where toothed
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whale signals have peak power (Mooney et al. 2012; Tougaard et al. 2014)—at about 1,000-20,000 Hz
for social sounds and 10,000-100,000 Hz or higher for echolocation.

Based on the studies discussed in Section 4.1.4.4, exposure to icebreaking and vessel tow noise would
not result in PTS and TTS in cetaceans. Although cetaceans’ exposure to icebreaking and vessel towing
may cause a behavioral response, the Coast Guard would follow SOPs and BMPs described in Chapter 6
to minimize impact or harm to marine mammals. A cetacean’s behavioral response would vary by
individual, but the most severe response would result in avoidance of the icebreaking or vessel tow
area, but this avoidance would be expected to be temporary. The acoustic modeling does not account
for seals within subnivean lairs or those that are hauled out, and all animals are assumed to be in the
water and susceptible to hearing acoustic transmissions 100 percent of the time. Therefore, the acoustic
modeling output likely represents an overestimate given the percentage of time that pinnipeds are
expected to be hauled out or, in the case of ringed seals in the Arctic, in subnivean lairs rather than in
the water. Although the exact amount of transmission loss of sound traveling through ice and snow is
unknown, it is clear that some sound attenuation would occur due to the environment itself. In air (i.e.,
in the subnivean lair or at a haulout site), the best hearing sensitivity for a ringed seal, for example, has
been documented between 3 and 5 kHz; at higher frequencies, the hearing threshold rapidly increases
(Sills et al. 2015). This same general decrease due to sound attenuation would also be expected for any
other pinnipeds in the proposed action areas, as well.

Data suggest that exposures of pinnipeds to non-impulsive sources between 90 and 140 dB re 1 pPa do
not elicit strong behavioral responses (Southall et al. 2007). Additional data on hooded seals indicate
avoidance responses to signals above 160-170 dB re 1 puPa (Kvadsheim et al. 2010), and data on grey
and harbor seals indicate avoidance response at received levels of 135-144 dB re 1 pyPa (Go6tz and Janik
2010). In each instance where food was available, which provided the seals motivation to remain near
the source, habituation to the signals occurred rapidly.

Seals exposed to non-impulsive sources with a received SPL within the range of calculated exposures,
(142-193 dB re 1 uPa), have been shown to change their behavior by modifying diving activity and
avoidance of the sound source (Gotz and Janik 2010; Kvadsheim et al. 2010). Although behavioral
responses may occur as a result of exposure to icebreaking noise in the Proposed Action, these changes
would be within the normal range of behaviors for the animal (e.g., the use of a breathing hole further
from the source, rather than one closer to the source, would be within the normal range of behavior)
(Kelly et al. 1988). However, based on the modeling results, the Coast Guard would apply for
authorization to take marine mammals by harassment under the MMPA.

Ringed seal pups spend about 50 percent of their time in a subnivean lair during the nursing period
(Lydersen and Hammill 1993). Ringed seal lairs are typically used by individual seals (haul-out lairs) or by
a mother with a pup (birthing lairs); large lairs used by many seals for hauling out are rare (Chapskii
1940; MclLaren 1958; Smith and Stirling 1975). If the icebreaking noise is heard and perceived as a
threat, ringed seals within subnivean lairs could react to the sound in a similar fashion to their reaction
to other threats, such as polar bears and Arctic foxes (Vulpes lagopus) (their primary predators),
although the type of sound would be novel to them. However, in all instances in which observed seals
departed lairs in response to noise disturbance, they subsequently reoccupied the lair (Kelly et al. 1988).
The icebreaking noise is unlike the low frequency sounds and vibrations felt from approaching
predators. Additionally, the icebreaking noise is not likely to impede a ringed seal from finding a
breathing hole or lair, as captive seals have been found to primarily use vision to locate breathing holes
and no effect to ringed seal vision would occur from the noise (Elsner et al. 1989; Wartzok et al. 1992a).
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It is anticipated that a ringed seal or any other pinniped in the proposed action areas would be able to
relocate to a different breathing hole relatively easily without impacting their normal behavior patterns.
Similarly, polar bears would be expected to exhibit a behavioral response, such as avoidance. Like a
subnivean lair, a polar bear inhabiting a den may perceive the icebreaking noise, but any behavioral
reaction is expected to be temporary and they would subsequently reoccupy the den.

4.1.4.4.c Summary of Icebreaking Impacts or Harm to Marine Mammals

The behavioral responses of cetaceans and pinnipeds to underwater sound vary. Non-impulsive sources
have been shown to elicit minor or moderate avoidance responses. For example, an individual marine
mammal’s potential behavioral response from icebreaking noise could be an alert or temporary
avoidance of the icebreaking area (e.g., a ringed seal could use a breathing hole/lair further from the
icebreaker or a whale could change its swimming route). Data show that likely reactions would be within
the normal repertoire of the animal’s typical movements. Icebreaking noise would not result in the
abandonment of a haulout site. These and similar reactions would not disrupt the animal’s overall
behavioral pattern (e.g., feeding or nursing), and would therefore not affect the animal’s ability to
survive, grow, or reproduce.

As described above, the sound sources in the Proposed Action are expected to result in, at most, minor
to moderate behavioral avoidance responses, over short and intermittent periods of time. The Proposed
Action is not expected to cause significant disruptions such as flushing from haulouts, or abandonment
of breeding, that would result in significantly altered or abandoned behavior patterns. Since the
icebreaking noise from the Proposed Action may cause behavioral responses (e.g., a marine mammal
temporarily avoiding an area) the Coast Guard would request authorization under the MMPA from
NMFS and the USFWS for Level B take of marine mammals in accordance with MMPA.

Icebreaking noise associated with the Proposed Action would not result in significant impacts or result in
significant harm to marine mammals. Pursuant to the ESA, icebreaking noise associated with the
Proposed Action would have no effect on ESA-listed fin whale, gray whale, North Pacific right whale,
Southern Resident killer whale, bearded seal, ringed seal, and Steller sea lion as their range does not
overlap with areas where icebreaking would be expected (e.g., where temporary or permanent sea ice).
The Proposed Action may affect, but is not likely to adversely affect ESA-listed blue whale, bowhead
whale, humpback whale, polar bear, sei whale, bearded seal, and ringed seal. Although icebreaking
noise would have a greater potential impact underwater, than above water, it would not have
significant effects on those critical habitat characteristics, such as sea ice, essential to ESA-listed polar
bears and ringed seals. Icebreaking noise would be temporary and transient and associated with vessel
movement and would occur in areas outside of designated critical habitat for the North Pacific right
whale, Southern Resident killer whale, and Steller sea lion. The resources essential to the conservation
of ESA-listed marine mammals would not be significantly impacted by icebreaking noise. Icebreaking
noise would not result in the destruction or adverse modification of federally-designated critical habitat
for the North Pacific right whale, Steller sea lion, Southern Resident killer whale, or the proposed critical
habitat of the ringed seal.

4.1.4.5 Impacts from Icebreaking Noise Under the Alternatives 2 and 3

Alternative 2: Leasing
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It is assumed that icebreaking noise from a leased vessel would be similar to what is in current use and
the potential impact would be similar to what was analyzed under Alternative 1. Therefore, the
potential impacts associated with icebreaking noise under Alternative 2 are the same as under
Alternative 1. Therefore, icebreaking noise from Alternative 2 is not likely to significantly impact or
result in significant harm to invertebrates, fish, birds, and marine mammals.

Alternative 3: No Action

Under the No Action Alternative, the Coast Guard would fulfill its missions in the Arctic and Antarctic
using existing polar icebreaker assets, which are reaching the end of their service lives. The current polar
icebreaker fleet would continue current operations. Therefore, as long as the current polar icebreaker
fleet is operational, baseline conditions of the existing environment would remain unchanged and would
not significantly impact or result in significant harm to invertebrates, fish, seabirds, and marine
mammals. Once the current fleet of icebreakers are decommissioned and no longer in operation, the
Coast Guard would no longer have polar icebreakers in their fleet and therefore, operations and training
from a polar icebreaker would no longer occur.

4.1.5 Aircraft Noise

The primary aircraft expected to be used during the Proposed Action is the MH-60 Jayhawk helicopter;
however, the Coast Guard may also use UAVs for ice reconnaissance. The MH-60 Jayhawk is an all-
weather, medium-range helicopter (specialized for search and rescue). Helicopter flights associated with
the Proposed Action would occur in both the Arctic and Antarctic proposed action areas and would be
used for transport of personnel and equipment and for conducting training (e.g., qualifications). In
general, flights can occur at 400-1,500 ft (122-457 m) in altitude, but typically, aircraft stay at or above
1,000 ft (305 m), when possible. Aircraft would not operate at an altitude lower than 1,500 ft (457 m)
within 0.5 mi (805 m) of marine mammals observed on ice or land. Helicopters would also not hover or
circle above such areas. Per the Coast Guard Air Operations Manual (COMDTINST M3710.1G), aircraft
would avoid any identified environmentally sensitive areas, to include, but not be limited to, critical
habitat designated under the ESA, migratory bird sanctuaries, and marine mammal haulouts and
rookeries, but if deemed necessary (e.g., personnel safety) to pass over such areas, aircraft would stay
above 3,000 ft (914 m).

Aircraft conducting search and rescue searches for persons in the water or a vessel in distress, may
require that the helicopter fly at an altitude below 500 ft (152 m). Emergency recovery of persons in the
water and transfer of rescue equipment would also require that the helicopter hover below 500 ft (152
m). Any Coast Guard response during a search and rescue mission is considered an emergency and is not
a part of the Proposed Action (see Section 2.1.4). However, normal operations and training for a SAR is
part of the Proposed Action. As stated previously, environmentally sensitive areas would be avoided and
flights would be expected to stay above 1,500 ft (457 m). Any SAR training that may require helicopters
to fly below 1,500 ft (457 m), would avoid environmentally sensitive areas, critical habitat, migratory
bird sanctuaries, marine mammal haulouts and rookeries, and areas where ESA-listed species are known
to occur, and would follow the Coast Guard’s SOPs and BMPs (see Chapter 6).

Helicopters produce low-frequency sound and vibration (Pepper et al. 2003; Richardson et al. 1995).
Noise generated from helicopters is transient in nature and variable in intensity. Helicopter sounds
contain dominant tones from the rotors that are generally below 500 Hz. MH-60 noise levels at the
helicopter average approximately 136 dB re 20 pPa in air with frequencies between 20 Hz and 5 kHz.
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More low frequency components (<1 kHz) are contained in this broad band signal primarily from rotor
noise (i.e., helicopter blade rotation). Helicopters often radiate more sound forward than aft.

Sound levels generated by UAVs have not been well-documented. However, two multi-rotor UAVs were
measured to produce broad-band in-air source levels of 80 dB re 20 uPa with frequencies centered at 60
to 150 Hz. When flying at altitudes of 16 to 33 ft (5 to 10 m) above the water's surface, the received
levels of these UAVs were considered to be close to ambient noise levels in many shallow water habitats
and below the hearing thresholds of most marine species (Christiansen et al. 2016). A fixed-wing UAV is
expected to be quieter than quad-copters and would operate at a minimum altitude of 3,000 ft (914 m)
above the water's surface. Similar to the helicopters, UAVs would avoid any identified environmentally
sensitive areas, to include, but not limited to, critical habitat designated under the ESA, migratory bird
sanctuaries, and marine mammal haulouts and rookeries.

Potential impact or harm to species from aircraft could involve acoustic and non-acoustic effects (see
Section 4.2.2 for a discussion on aircraft and in-air device movement) and it is unclear if reactions are
due to sound or the physical presence of the aircraft flying overhead. The noise associated with aircraft
needs to be considered in multiple ways: in-air, on the sea surface, under ice (if applicable), and
underwater. Aircraft generate noise in flight, which propagates through the air, which may be detected
by species above water. This sound can also interact with the ice surface and potentially propagate
through ice into the water. Underwater helicopter noise may be detected by species that dive or forage
below the water’s surface. However, for some species the amount of time spent underwater may be
extremely limited, decreasing the potential for impact or harm. No impact or harm to invertebrates, fish,
EFH, or sea turtles is expected from aircraft noise, as there is a lack of sufficient sound transmission
across the air/water interface to a depth where invertebrates, fish, EFH, sea turtles are expected and
there is no overlap between aircraft activities and sea turtles. The potential impact or harm of aircraft
noise to seabirds, and marine mammals is provided in detail below.

4.1.5.1.0 In Air

Most of the acoustic energy transmitted into the water from an aircraft arrives through a relatively
narrow cone extending vertically downward from the aircraft (Figure 4-1) (Eller and Cavanagh 2000;
Richardson et al. 1995). The intersection of this cone with the surface traces a “footprint” directly
beneath the flight path, with the width of the footprint being a function of aircraft altitude.
Furthermore, in air noise decreases with distance, with a decrease in sound level from any single noise
source following the “inverse-square law.” In other words, the SPL changes in inverse proportion to the
square of the distance from the sound source. Therefore, aircraft sound levels actually at the air-water
interface (i.e., sea surface) is a function of how high above the surface the aircraft is flying or hovering.
Thus, the higher the aircraft, the less sound reaches the sea surface (Eller and Cavanagh 2000;
Richardson et al. 1995). Any sound produced by the UAV is expected to be less than that produced by
the helicopter.
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Figure 4-1. Characteristics of Sound Transmission through the Air-Water Interface (Richardson
et al. 1995)

4.1.5.1.b Sea Surface (Air-Water Interface)

As stated above, aircraft sound levels present at the air-water interface (i.e., sea surface) is a function of
how high above the surface the aircraft is flying or hovering. Thus, the higher the aircraft, the less sound
reaches the sea surface.

Given in air transmission loss with distance via the previous discussion of the inverse-square law, it
would be estimated that a 136 dB re 20 pPa helicopter source level at 100 ft (30.5 m) would measure an
SPL of approximately 106 dB re 20 pPa at the air-water interface (i.e., sea surface), while the same
source level at 10 ft (3 m) would measure an SPL of approximately 126 dB re 20 pPa at the air-water
interface. Aircraft associated with the Proposed Action would not operate at altitudes under 1,500 ft
(457 m). Therefore, the received level estimated above would be significantly less than 106 dB re 20 pPa
when measured at the surface if the helicopter were at an altitude of 1,500 ft (457 m). Any sound
produced by the UAV is expected to be less than that produced by the helicopter.

For the reasons described (see footnote?), the sound values in air and in water are not directly
comparable due to the reference units used, and must be converted!?. The result is that sound waves
with the same intensities in water and air have relative intensities that differ by 26 dB. This amount

1 Sound in water and sound in air are both waves that move similarly and can be characterized the same way. However, even though sound
waves in water and sound waves in air are basically similar, the way that sound levels in water and sound levels in air are reported is very
different, and comparing sound levels in water and air must be done carefully. Confusion arises because sound levels given in dB in water are
not the same as sound levels given in dB in air. There are two reasons for this:

1) Reference intensities. The reference intensities used to compute sound levels in dB are different in water and air. Scientists have arbitrarily
agreed to use as the reference intensity for underwater sound the intensity of a sound wave with a pressure of 1 microPascal (uPa). Scientists
have agreed to use as the reference intensity for sound in air the intensity of a sound wave with a pressure of 20 uPa. This value in air is
because it is consistent with the minimum threshold of young human adults in their range of best hearing (1000 -3000 Hz). 2) Densities and
sound speeds. Intensity of a sound wave depends not only on the pressure of the wave, but also on the density and sound speed of the medium
through which the sound is traveling. Sounds in water and sounds in air that have the same pressures have very different intensities because
the density of water is much greater than the density of air and because the speed of sound in water is much greater than the speed of sound
in air. For the same pressure, higher density and higher sound speed both give a lower intensity.
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(26 dB) must be added to sound levels in air referenced to 20 uPa to obtain the sound level in water
referenced to 1 pPa. In consideration of the air-water interface, another 6 dB would have to be added
(doubling of pressure across interface), such that 26 dB + 6dB or 32 dB would have to be added to any in
air value to estimate its corresponding in water transition value (ex. 100 dB re 20 pPa in air + 26 dB +6
dB= 132 dB re 1 uPa in water). Therefore, for a helicopter at 100 ft (30.5 m), the in water sound just
beneath the surface would be approximately 138 dB re 1 uPa. For a helicopter at 10 ft (3 m), the in
water sound just beneath the surface would be approximately 168 dB re 1 uPa.

4.1.5.1.c In Water

Helicopter overflights produce airborne noise and some of this energy is transmitted into the water.
Transmission of sound from a moving airborne source to a receptor underwater is influenced by
numerous factors and has been addressed by Urick (1983), Young (1973), Richardson et al. (1995), and
Eller and Cavanagh (2000). Sound is transmitted from an airborne source to a receptor underwater by
four principal means: (1) a direct path, refracted upon passing through the air-water interface; (2)
direct-refracted paths reflected from the bottom in shallow water; (3) evanescent transmission in which
sound travels laterally close to the water surface; and (4) scattering from interface roughness due to
wave motion.

Aircraft sound is refracted upon transmission into water because sound waves move faster through
water than through air (a ratio of about 0.23:1). Based on this difference, the direct sound path is
reflected if the sound reaches the surface at an angle more than 13° from vertical. As a result, most of
the acoustic energy transmitted into the water from an aircraft arrives through a relatively narrow cone
extending vertically downward from the aircraft.

Traveling beyond the sea surface, the sound values in air and in water are not directly comparable due
to the reference units used, and must be converted. The result is that sound waves with the same
intensities in water and air have relative intensities that differ by 26 dB. This amount (26 dB) must be
added to sound levels in air referenced to 20 pPa to obtain the sound level in water referenced to 1 pPa.
In consideration of the air-water interface, another 6 dB would have to be added (doubling of pressure
across interface), such that 26 dB + 6dB or 32 dB would have to be added to any in air value to estimate
its corresponding in water transition value (ex., 100 dB re 20 puPa in air + 26 dB +6 dB= 132 dBre 1 pPain
water).

Any sound that does enter the water from a passing aircraft or hovering helicopter is refracted due to
the difference in sound velocity between air and water as mentioned previously. Sound is transmitted
from an airborne source to a receptor underwater, such as a marine mammal by: (1) direct path,
refracted upon passing through the air-water interface; and, (2) direct-refracted paths reflected from
the bottom in shallow water.

Therefore, for a helicopter at an altitude of 100 feet, the in water sound just beneath the surface would
be approximately 138 dB re 1 pPa. For a helicopter at 10 ft (30.5 m), the in water sound just beneath the
sea surface would be approximately 168 dB re 1 pPa. Helicopter sounds that do enter the water would
be subject to further transmission loss with distance. The underwater noise produced is generally brief
when compared with the duration of audibility in the air. Due to the relatively small area over which
aircraft noise would radiate outward, the noise in water would be transient. Any sound produced by the
UAV is expected to be less than that produced by the helicopter and, similar to helicopters, would also
be transient.
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4.1.5.1.d Under Ice

The inhomogeneous nature of sea ice does not necessarily allow for attenuation of noise from the air
through an ice layer and into the water. When aircraft noise passes from air to water, there is a limiting
ray of 13°, where the noise will be reflected off the surface of the water instead of passing through
(Richardson et al. 1995). At frequencies less than 500 Hz, the ice layer is acoustically thin and causes
little attenuation of sound (Richardson et al. 1991). This implies that noise travelling through sea ice
would only be slightly lower than that same noise travelling directly from the air to the water. It is
expected that transmission of low-frequency sound through ice would be only slightly lower than that of
low-transmission sound travelling directly from the air into the water (Richardson et al. 1995). Use of
the air-water transmission model would provide slight overestimates of underwater sound levels from
aircraft overflights, but this is the best model currently available to analyze airborne sound transmission
through ice (Richardson et al. 1995).

If ice is present beneath aircraft operations, noise levels would be lowered by the time helicopter noise
reached the surface of the ice from an overhead flight. Any sound produced by the UAV is expected to
be less than that produced by the helicopter. The thickness of the ice would also influence the extent of
transmission as helicopter sound would have to attenuate through the ice. Therefore, based on the
above information, it is expected that if any resulting underwater noise did penetrate through the ice, it
would be brief.

4.1.5.2 Seabirds and Shorebirds

The potential impact or harm to seabirds from aircraft noise is from auditory fatigue, TTS, PTS, or
behavioral response. In air, birds hear best in air between 1 and 3 kHz (Crowell et al. 2015). The
dominant tones in noise spectra from helicopters and fixed wing aircraft are typically below 500 Hz
(Richardson et al. 1995). A bird may experience PTS if exposed to a continuous SPL over 110 dBA re

20 pPain air (Dooling and Therrien 2012), but this is not expected, so PTS would not occur as a result of
aircraft noise associated with the Proposed Action.

In air, seabirds would have to be flying within the cone of noise beneath a helicopter to detect any
noise. Average seabird flight altitudes range from 33-130 ft (10—-40 m), depending on the species, with
most species flying at the lower end of this range (Cook et al. 2012; Day et al. 2005; Krijgsveld et al.
2005). In their study of flight speeds across all major seabird taxa (98 species total), Spear and Ainley
(Spear and Ainley 1997) recorded average ground speeds of between 10.7 and 43.3 knots. The typical
flight speeds of ESA-listed species range from 22 knots, the average speed of albatross species (Alerstam
et al. 1993), to the much faster eiders, flying at speeds of roughly 42 knots (Day et al. 2005), and the
marbled murrelet, flying at speeds of more than 55 knots (Harper et al. 2004). In air, despite these flight
speeds, and regardless of aircraft speeds, noise exposure is possible, though limited because seabirds
would have to be within the downward-directed cone of helicopter noise in order to detect it.

Helicopters would not hover for prolonged periods over one area. If helicopters needed to fly over birds,
they would do so at an altitude of 1,000 ft (305 m) or more, so any disruption of normal behavior would
be brief. Seabirds generally remain well below the typical helicopter flight altitudes associated with the
Proposed Action. Higher-altitude migrations by waterfowl and shorebirds occur over parts of the Arctic
and Pacific Northwest proposed action areas, but these altitudes are on the order of 0.62 mi (1 km)
(Alerstam et al. 2007; Alerstam and Gudmundsson 1999a; Alerstam and Gudmundsson 1999b;
Gudmundsson et al. 2002), which is well below the typical helicopter flight altitudes associated with the
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Proposed Action. Takeoffs and landings, which pass through lower altitudes, would be infrequent
relative to other aerial operations associated with the Proposed Action, and would occur at FOLs or on
the icebreaker.

Continuous noise exposure at levels above 90— 95dB(A) re 20 uPa can cause TTS (Dooling and Therrien
2012). However, the use of a helicopter in the Proposed Action would only be expected to temporarily
increase overall noise, as any increase would only be for short periods and geographically limited to the
helicopter as it travels along its route. The likelihood that a seabird would travel along the same route as
the helicopter for a long enough period to receive continuous exposure to helicopter noise is extremely
low. In addition, it is extremely unlikely that a seabird would remain in the narrow cone of noise
beneath the helicopter. Thus, no TTS to seabirds is expected as part of the Proposed Action.

As noted above, aircraft sound is refracted upon transmission into water and, based on this difference,
the direct sound path is reflected if the sound reaches the surface at an angle more than 13° from
vertical. As a result, most of the acoustic energy transmitted into the water from an aircraft arrives
through a relatively narrow cone extending vertically downward from the aircraft. As only a narrow cone
of noise beneath a helicopter would lead to helicopter sound entering the water, sound levels within
that cone would be at relatively low levels at the air-sea interface, and would quickly attenuate with
distance underwater or away from the cone. Beyond the narrow cone, sound would be expected to
either be absorbed by the surface it comes in contact with or refracted off the surface and dissipate.
Underwater, an MH-60 helicopter flying at 50 ft (15 m) produces an in-water maximum received level of
125 dB re 1 pPa at a depth of 3.3 ft (1 m) (Richardson et al. 1995). However, diving birds do not spend
prolonged periods of time underwater (Hawkins et al. 2000; Heath et al. 2007) and helicopters
associated with the Proposed Action would be above this altitude. Thus, it is unlikely birds would suffer
auditory fatigue, TTS, or PTS due to prolonged proximity to helicopter noise.

Noise from helicopters may elicit short-term behavioral or physiological responses in exposed birds,
such as an alert or startle response, or temporary increases in heart rate. A behavioral response may
include the disruption of feeding of birds at or near the water’s surface, or a behavioral disturbance of
birds in flight, on land, or on ice. However, in a Swiss study of the reactions of water birds to overflights,
birds returned to normal behavior within five minutes of each flight passing overhead (Komenda-
Zehnder et al. 2003). Therefore, overflights of aircraft are not expected to cause more than short-term
behavioral responses in ESA-listed seabirds.

Coast Guard would avoid large gatherings of seabirds, both for the safety of personnel and flight
operations and for the protection of these animals and would follow the SOPs and BMPs (see Chapter
6). Therefore, any behavioral reactions by birds, should there be any, would be limited to a small
number of individuals. Repeated exposure of individual seabirds or groups of seabirds is also unlikely,
based on the above avoidance measures and dispersed and irregular nature of the overflights. Thus, the
general health of individual seabirds would not be compromised, and disruptions to major behavior
patterns (such as migration) would not be expected.

Flight paths in the Arctic and Antarctic proposed action areas are planned to avoid critical habitat areas
and areas where there are known gatherings of seabirds. While flights would concentrate departures
from established FOLs in the Arctic proposed action area, flight paths would be dispersed widely
throughout the area in order to land on the transient PIB wherever it is located. Flights in the Antarctic
would not be as dispersed as those in the Arctic proposed action area, but flights would avoid any
known aggregations of seabirds, such as penguin colonies. The long-term effect of Proposed Action’s
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activities on ESA-listed seabirds is expected to be negligible because any response is expected to be
temporary and any seabird that did exhibit a behavioral response would be expected to return to its
normal behavior once the stimulus is gone. Aircraft noise associated with the Proposed Action would
not alter the physical or biological features essential to the conservation of ESA-listed seabird species.
Seabirds are either not likely to respond to aircraft noise or are not likely to respond in ways that would
significantly disrupt normal behavior patterns which include, but are not limited to: migration, breeding,
feeding, or sheltering.

Aircraft noise associated with the Proposed Action would not result in significant impacts to birds or
result in significant harm to birds. Pursuant to the ESA, aircraft noise associated with the Proposed
Action may affect, but is not likely to adversely affect the ESA-listed marbled murrelet, short-tailed
albatross, Steller’s eider, and spectacled eider. The Proposed Action would not result in the destruction
or adverse modification of federally-designated critical habitat of the spectacled or Steller’s eider. There
would be no effect to federally-designated marbled murrelet critical habitat as it is located outside of
the Pacific Northwest proposed action area. Pursuant to the MBTA, aircraft noise associated with the
Proposed Action would not result in a significant adverse effect on migratory bird populations.

4.1.5.3 Marine Mammals

Potential impact or harm to marine mammals from aircraft could involve both acoustic and non-acoustic
effects and it is uncertain if reactions are due to the sound or physical presence of the aircraft flying
overhead. Aircraft noise would include noise generated by the MH-60 Jayhawk helicopter during flights
associated with the Proposed Action and from the UAVs used for ice reconnaissance. Behavioral
responses by marine mammals could include quick dives or turns, change in course, or flushing and
stampeding from a haulout site. There are few well-documented studies of the impact or harm of
aircraft overflight over pinniped haulout sites or rookeries, and many of those that exist are specific to
military activities (Efroymson et al. 2001). There are even fewer documented studies of the impact or
harm of aircraft overflights to marine mammals at the water’s surface. Potential impact or harm to
marine mammals from aircraft noise may occur due to auditory fatigue, TTS, PTS, or behavioral
reactions.

4.1.5.3.a Cetaceans

The reactions of cetaceans to aircraft noise are varied and often dependent on what the animal is doing
at the time (e.g., migrating, feeding, mating, etc.). In general, a behavioral response by cetaceans could
include a decrease in swim speed, change in direction of travel, or a cessation of feeding or mating in
response to broadcast sounds. Cetaceans may exhibit various behavioral reactions to aircraft overflights
such as diving underwater, slapping the water’s surface with their flukes or flippers, or swimming away
from the aircraft track (Richardson et al. 1995).

The reactions of mysticetes to aircraft noise are varied and often dependent on what the animal is doing
at the time (e.g., migrating, feeding, mating, etc.). In general, a behavioral response by mysticetes could
include a decrease in swim speed, change in direction of travel, or a cessation of feeding or mating in
response to broadcast sounds. Mysticetes may exhibit various behavioral reactions to aircraft overflights
such as diving underwater, slapping the water’s surface with their flukes or flippers, or swimming away
from the aircraft track (Richardson et al. 1995). For example, bowhead whales react to overflight
aircrafts in various ways as well such as diving underwater, turning away from the aircraft, and
dispersing away from the area exposed to the aircraft. Bowhead whales frequently reacted to a circling
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piston-engine aircraft at less than 1,000 ft (305 m) in altitude. Infrequent reactions occurred at 1,499 ft
(457 m) of altitude and rare reactions occurred at greater than 2,001 ft (610 m) (Richardson et al. 1995).
Reactions seem more pronounced when bowhead whales are in shallow water. Repeated overflights did
not seem to displace many (if any) bowheads from feeding areas. (Watkins and Moore 1983) found that,
when below 492 ft (150 m) in altitude, some disturbance to right whales may occur. Payne et al. (1983)
saw rare reactions to a circling aircraft between 16 and 492 ft (5 and 150 m) in altitude. Bowhead
whales appear to be more susceptible to aircraft overflights while resting and less so when actively
feeding, mating, or socializing. Patenaude et al. (2002) observed 63 bowhead whale groups and 40
groups of beluga whales. Fourteen percent of bowhead whales and 38 percent of beluga whales
responded to the sound of a Bell 212 helicopter passing overhead repeatedly at an altitude of 492 ft
(150 m) and a distance of 820 ft (250 m). Responses included short surfacings, immediate dives or turns,
vigorous swimming, and breaching. Meanwhile, gray whale reactions to aircraft are variable and
mothers with calves seem to be particularly sensitive (Clarke et al. 1989; Ljungblad and Moore 1983).
Malme et al. (1983; 1984) observed the behavioral reactions of gray whales from underwater playbacks
of a Bell 212 helicopter and noted that there were changes to their swim speed and direction of travel.

Belugas may swim away, dive abruptly, look upwards, or turn sharply away from low-altitude overflights
(Richardson et al. 1995). They have also been recorded to have no visual behavioral reaction to aircraft
flights within 100 to 200 m (Richardson et al. 1995). Clarke (1956) observed that some sperm whales
showed no reaction to a helicopter at a low altitude unless they were in its downwash. At an altitude of
492-755 ft (150-230 m), some sperm whales remained at the surface while others dove immediately
(Mullin et al. 1991). Any noise generated by the UAV is expected to be minimal and below the hearing
threshold of marine mammals, both in-air and under-water (where noise would attenuate even further).
Therefore, as described above, behavioral reactions of cetaceans to aircraft noise associated with the
Proposed Action are expected to be, at most, minor to moderate avoidance responses of a few
individuals, over short and intermittent periods.

4.1.5.3.b Pinnipeds and Polar Bears

Pinnipeds, otariids, and polar bears, more so than cetaceans, have the potential to be disturbed by
airborne and underwater noise generated by the engine of the aircraft (Born et al. 1999; Richardson et
al. 1995) because they spend part of their life on land and not exclusively in the water. In 2004,
researchers measured auditory fatigue to airborne sound in harbor seals, California sea lions, and
northern elephant seals after exposure to non-pulse noise for 25 minutes (Holt et al. 2004; Kastak et al.
2004; Kastak et al. 2005). In the study, the harbor seal experienced approximately 6 dB of TTS at 99 dB
re 20 puPa. The authors identified onset of TTS in the California sea lion at 122 dB re 20 pPa. The
northern elephant seal experienced TTS-onset at 121 dB re 20 pPa (Kastak et al. 2004). There is a dearth
of information on acoustic effects of helicopter overflights on pinniped hearing and communication
(Richardson et al. 1995) and to the Coast Guard’s knowledge, there has been no specific documentation
of TTS or PTS in free-ranging pinnipeds exposed to helicopter operations during realistic field conditions.
Therefore, as described above, physical effects to pinnipeds from aircraft noise associated with the
Proposed Action are not expected. While noise from aircraft would not be expected to cause direct
physical effects, aircraft noise has the potential to affect behavior.

Behavioral reactions of hauled out pinnipeds to aircraft flying overhead have been noted, such as
looking up at the aircraft, moving on the ice or land, entering a breathing hole or crack in the ice, or
entering the water (Blackwell et al. 2004; Born et al. 1999). Reactions depend on several factors
including the animal’s behavioral state, activity, group size, habitat, age or experience, and the flight
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pattern of the aircraft (Richardson et al. 1995). Walruses, for example, have very varied reactions to
aircraft overflights from looking upward to diving underwater (Richardson et al. 1995). Spotted seals
haul out on sea ice react at considerable distances to aircraft by moving swiftly across ice floes and
diving off into the water (Richardson et al. 1995). Spotted seals on beaches move into the water when a
survey aircraft flies over at altitudes up to 1,000 to 2,493 ft (305 to 760 m) or more and at lateral
distances up to 0.6 mi (1 km). This fleeing behavior persists despite frequent exposure to aircraft
overflights, but the seals return to their haulout sites shortly after exposure (Richardson et al. 1995).

Reactions to helicopter disturbance are difficult to predict, though helicopters have been recorded to
elicit a stronger behavioral response (e.g., diving, increase in surfacing) by bearded and ringed seals
(Born et al. 1999). Observations of ringed seals within the water column showed some ringed seals
surfaced 66—98 ft (20—30 m) from the edge of an ice pan only a few minutes after a helicopter had
landed and shut down near the ice edge (Richardson et al. 1995). Additionally, a study conducted by
Born et al. (1999) found that wind chill was also a factor in level of response of ringed seals hauled out
on ice (higher wind chill increases probability of leaving the ice), as well as time of day and relative wind
direction. Overall, there has been no indication that single or occasional aircraft flying above pinnipeds
in water cause long term displacement of these animals (Richardson et al. 1995). The Lowest Observed
Adverse Effects Levels are rather variable for pinnipeds on land, ranging from just over 492 ft (150 m) to
about 6,563 ft (2,000 m) (Efroymson et al. 2001). A conservative (90th percentile) distance effects level
is 3,773 ft (1,150 m). Most thresholds represent movement away from the overflight. (Bowles and
Stewart 1980) estimated a Lowest Observed Adverse Effects Level of 1,000 ft (305 m) for helicopters
(low and landing) in California sea lions and harbor seals observed on San Miguel Island, California;
animals responded to some degree by moving within the haulout and entering into the water,
stampeding into the water, or clearing the haulout completely. Both species always responded with the
raising of their heads. California sea lions appeared to react more to the visual cue of the helicopter than
the noise. Coast Guard aircraft would maintain an altitude of 1,500 ft (457 m) (see Chapter 6). Aircraft
would also stay at or above 3,000 ft (914 m) within a biologically sensitive area in order to avoid
disturbance.

As a case for reference, in 2008, NMFS issued an Authorization to the USFWS for the take of small
numbers of Steller sea lions and Pacific harbor seals, incidental to rodent eradication activities on an
islet offshore of Rat Island, Alaska (USFWS 2009b). This rodent eradication would be conducted by
helicopter; the 15-minute aerial treatment consisted of the helicopter slowly approaching the islet at an
elevation of over 1,000 ft (304.8 m), gradually decreasing altitude in slow circles, and applying the
rodenticide in a single pass then returning to Rat Island. The gradual and deliberate approach to the islet
resulted in the sea lions present, initially becoming aware of the helicopter and then calmly moving into
the water. Further, the USFWS reported that all responses fell well within the range of Level B
harassment, as defined under the MMPA, (i.e., limited, short-term displacement resulting from aircraft
noise due to helicopter overflights) (USFWS 2009b).

As a general statement from the available information, pinnipeds exposed to intense (approximately
110 to 120 dB re 20 pPa) non-pulse sounds often leave haulout areas and seek refuge temporarily
(minutes to a few hours) in the water (Southall et al. 2007). Per Richardson et al. (1995), approaching
aircraft generally flush animals into the water and noise from a helicopter is typically directed down in a
““cone” underneath the aircraft. In these cases, the helicopter was deliberately approaching areas where
pinnipeds were expected. The Coast Guard would not deliberately approach known areas where
pinnipeds are expected; therefore, any impact or harm to pinnipeds as a result of proposed action
activities is expected to be considerably less than the above mentioned case studies.
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Behavioral reactions of ringed seals to aircraft have been recorded. Ringed seal pups are born in lairs
from mid-March through April, and mothers nurse their pups in the lairs for five to eight weeks (Hammill
et al. 1991; Lydersen and Hammill 1993; Smith et al. 1973). Sea ice habitat that is suitable for the
formation and maintenance of subnivean birth lairs (used for sheltering pups during whelping and
nursing), is typically seasonal landfast (shorefast) ice, except for any bottom-fast ice extending seaward
from the coast line in waters less than 6.6 ft (2 m) deep, or dense, stable pack ice that has undergone
deformation and contains snowdrifts at least 21 in (54 cm) deep. From mid-May through early June,
ringed seals also frequently haul out on the exposed ice surface. Ringed seals were shown to leave their
subnivean lairs and enter the water when a helicopter was at an altitude of less than 1,000 ft (305 m)
and within 1.2 mi (2 km) lateral distance (Richardson et al. 1995). Ringed seal vocalizations in water
were similar between areas subject to low-flying aircraft and areas that were less disturbed (Calvert and
Stirling 1985). These data suggest that although a ringed seal may leave a subnivean lair (Burns et al.
1982), aircraft disturbance was temporary and did not cause the animals to leave the general area.
Williams et al. (2006) investigated whether ringed seals use of breathing holes and lairs during winter
and spring was affected by the construction and drilling on Northstar Island, built in the nearshore
Alaskan Beaufort Sea, and determined that activities did not negatively affect the seals’ use of their lairs.
Williams et al. (2006) further determined that given the turnover and creation of new structures (lairs)
during the ice-covered season, it was unlikely that the loss of a breathing hole or resting structure over
the course of the winter, from natural or anthropogenic causes, would significantly impact an individual
seal. Structures used by ringed seals are not distributed randomly and are usually concentrated along
pressure ridges, cracks, leads, or other surface deformations (Furgal et al. 1996; Hammill and Smith
1989; Lydersen and Smith 1989; Nichols 1999; Smith and Stirling 1975). It is expected that should the
Coast Guard land on the ice with a helicopter during personnel transport, these landings would be
considered rare and would not occur in the same location (e.g., consecutive repetitive landings in the
same spot on the ice). Thus, impacts from landing a helicopter on the ice would be short-term. Although
lairs are often cryptic and likely difficult to identify from air, they are rarely occupied for long periods
and as mentioned previously, ringed seals tend to use structures for shorter periods in areas of higher
ice deformation. In all likelihood, most of the personnel transport to any ice location would occur
outside of the pupping season, so impacts to ringed seals associated with lairs would be extremely low.
In addition, the Coast Guard would follow SOPs and BMPs (see Chapter 6) to avoid impacts to hauled
out pinnipeds. Therefore, the Coast Guard does not anticipate any effect from aircraft activities to
ringed seals in subnivean lairs during the Proposed Action.

While much is still unknown about polar bear social structure, most encounters with polar bears would
be with individual males, juveniles alone or in pairs, or females alone or with one to two cubs.
Behavioral reactions of a species or individuals depends on several factors including, but not limited to:
the animal’s current behavioral state at the time of exposure, activity, group size, habitat, age or
experience, and the flight pattern of the aircraft (Richardson et al. 1995). Behavioral responses by polar
bears could include quick movements, a change in course or speed, or running or swimming away,
depending on whether the bear is on land or ice or in water.

Polar bears have been seen moving away from helicopters at an altitude of less than 656 ft (200 m) or at
a distance of less than 1312 ft (400 m) (Richardson et al. 1995). An aircraft approaching close to a polar
bear den does not usually cause the polar bear to abandon the den since snow greatly attenuates
aircraft noise (Amstrup 1993). It is unlikely that an individual would be exposed repeatedly for long
periods due to the short duration of the aircraft flights during the Proposed Action, considering the vast
size of the polar bear home range. The likelihood that a polar bear would travel along the same route as
the helicopter for a long enough period to receive continuous exposure to helicopter noise is extremely
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low. The likelihood of a polar bear being under the flight path for multiple flights or for a long duration
of one flight would be low. Thus, noise from aircraft would not be expected to cause direct physical
effects, but aircraft noise does have the potential to temporarily affect behavior.

In 2010, the USFWS has released “polar bear interaction” guidelines (75 FR 61631; October 6, 2010) to
ensure that activities are conducted in a manner that avoids conflicts between humans and polar bears.
This guidance suggests keeping overflights to an altitude of at least 2,000 ft (610 m) vertically and 0.5 mi
(0.8 km) horizontally in order to avoid disturbing bears with aircraft. The flights for the MH-60 Jayhawk
helicopter and UAVs in the Proposed Action maintain overflights above 1,000 ft (305 m). Aircraft would
also stay at or above 3,000 ft (914 m) within an environmentally sensitive area in order to avoid
disturbances. At these altitudes, no behavioral response from polar bears is expected.

Coast Guard aircraft would support the recovery of protected living marine resources through internal
compliance with laws designed to preserve marine protected species, including planning passage around
marine sanctuaries, such as federally-designated critical habitat. These actions would minimize the
impact or harm of aircraft noise to marine mammals and federally designated critical habitat. The Coast
Guard would post lookouts and train crew members so that when a marine mammal is sighted, the
bridge or pilot would be alerted, so avoidance measures can be taken. Coast Guard would avoid any
close approaches by aircraft of marine mammals in the water or any known haulout areas that may be
within the proposed action areas and would follow SOPs and BMPs in Chapter 6.

Weather conditions are often a factor in the proposed action areas and therefore, an unexpected
situation could occur where a helicopter needs to divert from its planned route or the helicopter needs
to fly lower than originally anticipated. The Coast Guard would continue to post lookouts to sight marine
mammals, although sighting conditions may be compromised due to the weather conditions and could
alter a lookouts’ ability to detect marine mammals. As long as navigational safety is not compromised,
Coast Guard would follow SOPs and BMPs to avoid marine mammals. If an unexpected situation with
regard to flight patterns and weather occurs, and in the unlikely event that pinnipeds are hauled out in
area that is not a known haulout site or rookery that is actively being avoided, it is possible that a low-
flying helicopter could cause some disturbance to an unknown number of pinnipeds. While the number
of pinnipeds would be unknown, it is assumed that the total number would be considerably less than
what would be expected at a known rookery or haulout site. The initial helicopter approach to these
hauled out animals could cause a subset, or all of the marine mammals hauled out, to depart and move
into the water. Thus, some animals may be temporarily displaced from the haulout and either raft in the
water, relocate to other haulouts, or immediately return to the haulout where they were just displaced.
The likelihood of the temporary presence of Coast Guard assets in one area due to unplanned events
caused by weather is extremely rare. Therefore, the long-term effect of Proposed Action’s activities on
hauled out animals is expected to be negligible because any response is expected to be temporary and
any animal that did exhibit a behavioral response would be expected to return to its normal behavior
once the stimulus is gone. There would be no impact or harm to breeding, feeding, migrating, or
sheltering and thus, to the health and fitness of that individual(s).

Since aircraft noise, specifically the noise generated by the helicopter operations, may cause behavioral
responses (e.g., a marine mammal temporarily avoiding an area) the Coast Guard would request
authorization under the MMPA from NMFS and the USFWS for Level B take of marine mammals in
accordance with MMPA. Aircraft noise from the Proposed Action is not likely to significantly impact
marine mammals or result in significant harm to marine mammals. Any noise generated by the UAV is
expected to be minimal and below the hearing threshold of marine mammals, both in-air and under-
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water (where noise would attenuate even further). Pursuant to the ESA, aircraft noise would have no
effect on leatherback sea turtles and Southern Resident killer whales as aircraft operations would not
occur in the Pacific Northwest proposed action area. Pursuant to the ESA, aircraft noise may affect, but
is not likely to adversely affect the ESA-listed blue whale, bowhead whale, fin whale, gray whale,
humpback whale, North Pacific right whale, polar bear, sei whale, sperm whale, bearded seal, ringed
seal, and the Steller sea lion.

Although, aircraft noise would have a greater potential to impact airspace, and areas over land or ice,
MH-60 Jayhawk helicopters and UAVs would maintain overflights above 1,000 ft (305 m). The Coast
Guard would avoid any designated critical habitat areas, but should aircraft require overflights over
critical habitat, aircraft would stay at or above 3,000 ft (914 m) over any environmentally sensitive area
in order to avoid potential disturbance. In addition, at these altitudes, aircraft noise would attenuate in
critical habitat features that include sea ice dens and lairs, and the water column. The attenuation would
also decrease potential marine mammal detection of aircraft noise, thereby minimizing any marine
mammal behavioral response. Aircraft noise would not alter any resources essential to the conservation
of ESA-listed marine mammals. The Proposed Action would not result in the destruction or adverse
modification of federally-designed critical habitat for the North Pacific right whale, polar bear, Southern
Resident killer whale, Steller sea lion, or the proposed ringed seal critical habitat.

4.1.5.4 Impacts from Aircraft Noise Under the Alternatives 2 and 3
Alternative 2: Leasing

It is assumed that aircraft would be used in support of a leased vessel, thus, aircraft noise from a leased
vessel would be similar to what is in current use and the potential impact would be similar to what was
analyzed under Alternative 1. Therefore, the potential impacts associated with aircraft noise under
Alternative 2 are the same as under Alternative 1. Therefore, aircraft noise from Alternative 2 is not
likely to significantly impact or result in significant harm to birds, and marine mammals.

Alternative 3: No Action

Under the No Action Alternative, the Coast Guard would fulfill its missions in the Arctic and Antarctic
using existing polar icebreaker assets, which are reaching the end of their service lives. The current polar
icebreaker fleet would continue current operations. Therefore, as long as the current polar icebreaker
fleet is operational and includes air support, baseline conditions of the existing environment would
remain unchanged and would not significantly impact or result in significant harm to birds and marine
mammals. Once the current fleet of icebreakers are decommissioned and no longer in operation, the
Coast Guard would no longer have polar icebreakers in their fleet and therefore, operations and training
from a polar icebreaker would no longer occur.

4.1.6 Gunnery Noise

Defensive and offensive gunnery training aboard the PIB would fire inert (i.e., non-explosive) small
caliber (0.50 caliber or MK-38 standard [25 mm)]) gun rounds. Noise associated with weapons firing and
the impact of non-explosive practice munitions would occur either within the Pacific Northwest
proposed action area at locations greater than 12 nm from shore, or within an existing Navy firing range.
The firing of a weapon may have several components of associated noise. Firing of guns could include
sound generated by firing the gun (muzzle blast), vibration from the blast propagating through a ship’s
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hull, and sonic booms generated by the projectile flying through the air. In addition, the impact of non-
explosive practice munitions at the water surface can introduce sound into the water.

The approximate peak amplitude produced by firing a 50 caliber round is 151 dB re 20 uPa at a distance
of 10 ft (3 m) (Luz 1983). This amplitude dissipates to 139 dB at 50 ft (15 m) and to 127 dB at 150 ft (45
m) (Luz 1983). A MK-38 round (25 mm) would be anticipated to be roughly 18 dB louder at the same
distances (Luz 1983; Ylikoski et al. 1995). Ylikoski et al. (1995) characterized the sound profile from a
small caliber (7.62 mm NATO) weapon firing as ranging from 150-2,500 Hz (with a peak from 900-1,500
Hz). The rounds fired as part of the Proposed Action are slightly larger than this, but similar frequency
ranges could be expected.

Sound level intensity decreases with increased distance from the firing location and increased angle
from the line of fire (Pater and Shea 1981). Multiple, rapid gun firings would occur from a single firing
point toward a target area. Vessels participating in gunfire activities would maintain enough forward
motion to maintain steerage, normally at speeds of a few knots. Acoustic impacts from weapons firing
would often be concentrated in space and duration.

Firing a ship deck gun produces a muzzle blast in air that propagates away from the muzzle in all
directions, including toward the water surface. Most sound enters the water in a narrow cone beneath
the sound source (within 13° of vertical). The energy transmitted through the ship to the water for a
typical round was about 6 percent of that from the air blast impinging on the water. Therefore, sound
transmitted from the gun through the hull into the water is a minimal component of overall weapons
firing noise.

No impact or harm to invertebrates, fish, EFH, sea turtles, and marine mammals, is expected from
gunnery noise as gunnery noise attenuates substantially underwater; therefore, gunnery noise is not
expected to impact or harm species while underwater, as the in-air noise would not propagate through
the air-water interface. Additionally, gunnery noise is outside the range of best hearing for fish and sea
turtles. Gunnery training would not occur in a location where pinnipeds are hauled out. No impact or
harm to Arctic or Antarctic species is expected from gunnery noise as these activities will take place only
in the Pacific Northwest proposed action area. The potential impact or harm of gunnery noise to
seabirds (from the in-air transmission of gunnery noise) found in the Pacific Northwest proposed action
area is provided in detail below.

4.1.6.1 Seabirds and Shorebirds

Seabird hearing ranges from 1-3 kHz, so the noise from gunnery training may be detected by seabirds.
In addition to noise from weapons firing and launching, seabirds could be briefly disturbed by the impact
of non-explosive practice munitions at the water’s surface. Sounds produced by weapons firing (muzzle
blast), launch boosters, and projectile travel are potential stressors to birds. Sound generated by a
muzzle blast is intense, but very brief.

Because most weapons firing activities occur far from shore, seabirds that forage or migrate greater
than 3 nm offshore are most likely to hear and respond to weapons firing noise. Seabirds that are
attracted to ships are more likely to be exposed to weapons firing noise. The species of seabirds that
commonly follow vessels include certain species of gulls, storm petrels, and albatross (Hamilton 1958;
Hyrenbach 2001; Hyrenbach et al. 2006). However, other activities in the general area that precede
weapons firing activities, such as vessel movement or target setting, would potentially disperse seabirds
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away from the area in which weapons firing noise would be detected. Once surface weapons firing
activities begin, seabirds would likely disperse away from the area around the vessel and the path of
projectiles. The ESA-listed marbled murrelet does not follow vessels and it is rarely found more than
1.2 mi (2 km) off shore in the waters of the Pacific Northwest proposed action area. Because marbled
murrelets are rarely located beyond 1.2 mi (2 km) from shore, they are not expected in areas in which
gunnery training would occur.

Seabird responses to weapons firing and projectile travel noise may include short-term behavioral or
physiological responses such as alert responses, startle responses, or temporary increases in heart rate.
Exposure of seabirds to weapons firing and impact noise would be very brief and temporary. While an
individual seabird may be exposed to multiple noises during a weapons firing activity, repeated
exposures to individual seabirds over many days is extremely unlikely. Both seabirds and vessels would
be expected to change location frequently, and weapons firing and launch activities would occur over
short periods of time. The total time for weapons firing during gunner training is approximately 30
minutes during each training. Startle or alert reactions to muzzle blasts are not likely to disrupt major
behavior patterns, such as migrating, breeding, feeding, and sheltering, or to result in serious injury to
any seabirds. Activities with multiple weapons blasts may cause seabirds to disperse from the area for
the duration of the firing activity. Because weapons firing activities would not occur close to shore
where seabird colonies are located, large impacts on breeding seabird populations would not result
from weapons firing noise. For these reasons, the impact on seabirds from noise produced by weapons
firing would be minor and temporary and would not have any population level impacts. Because
weapon firing occurs at varying locations over a short time period and seabird presence changes
seasonally and on a short-term basis, individual seabirds would not be expected to be repeatedly
exposed to weapons firing or projectile noise. Although unlikely, any impacts to migratory or breeding
seabirds related to startle reactions, displacement from a preferred area, or reduced foraging success in
offshore waters would likely be short-term and infrequent and would not impact seabird or migratory
bird populations.

Gunnery noise associated with the Proposed Action would not alter the physical or biological features
essential to the conservation of ESA-listed spectacled and Steller’s eiders or their critical habitats, as
they would be avoided as potential locations to conduct gunnery training. The range of the ESA-listed
short-tailed albatross, spectacled eider, and Steller’s eider do not overlap with the area in which
gunnery training would occur. The ESA-listed marbled murrelet is unlikely to overlap with locations used
for gunnery training as these would be more than 12 nm from shore.

Gunnery noise associated with the Proposed Action would not result in significant impacts to seabirds or
result in significant harm to seabirds. Pursuant to the ESA, gunnery noise associated with the Proposed
Action would have no effect on the ESA-listed marbled murrelet, short-tailed albatross, Steller’s eider,
and spectacled eider. The Proposed Action would it result in the destruction or adverse modification of
federally-designated critical habitat of the spectacled or Steller’s eider as it would not occur in the Arctic
proposed action area. Pursuant to the MBTA, gunnery noise associated with the Proposed Action would
not result in a significant adverse effect on migratory bird populations.
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4.1.6.2 Impacts from Gunnery Noise Under the Alternatives 2 and 3
Alternative 2: Leasing

It is assumed that gunnery training would be conducted on a leased vessel, thus, gunnery noise from a
leased vessel would be similar to what is in current use and the potential impact would be similar to
what was analyzed under Alternative 1. Therefore, the potential impacts associated with gunnery noise
under Alternative 2 are the same as under Alternative 1. Therefore, gunnery noise from Alternative 2 is
not likely to significantly impact or result in significant harm to birds.

Alternative 3: No Action

Under the No Action Alternative, the Coast Guard would fulfill its missions in the Arctic and Antarctic
using existing polar icebreaker assets, which are reaching the end of their service lives. The current polar
icebreaker fleet would continue current operations. Therefore, as long as the current polar icebreaker
fleet is operational and includes gunnery training, baseline conditions of the existing environment would
remain unchanged and would not significantly impact or result in significant harm to birds. Once the
current fleet of icebreakers are decommissioned and no longer in operation, the Coast Guard would no
longer have polar icebreakers in their fleet and therefore, operations and training from a polar
icebreaker would no longer occur.

4.1.7 Summary of Impacts from Acoustic Stressors

The acoustic stressors from the Proposed Action include underwater acoustic transmissions (e.g.,
navigational technologies), vessel noise, icebreaking noise, aircraft noise, and gunnery noise. Potential
acoustic impacts may include auditory masking (a sound interferes with the audibility of another sound
that marine organisms may rely on), PTS, TTS, or a behavioral response. In general, the Coast Guard
would use a medium or heavy PIB that would operate navigational technologies, including radar and
sonar while underway. Marine species within the Arctic and Antarctic proposed action areas may also be
exposed to icebreaking noise associated with a PIB’s activities. In assessing the potential impact or harm
to species from acoustic sources, a variety of factors were considered, including source characteristics,
animal presence, animal hearing range, duration of exposure, and impact thresholds for those species
that may be present. The Coast Guard evaluated the data and conducted an analysis of the species
distribution and likely responses to the acoustic stressors based on available scientific literature. The
Coast Guard also used specific methods, described in this PEIS, to quantify potential effects to marine
mammals from icebreaking. Sea turtles were not assessed for exposure to icebreaking noise as their
geographic range does not overlap with any area where icebreaking is likely to occur. Icebreaking noise
is generally described as a low frequency non-impulsive sound. Similarly, vessel noise is also
characterized as low frequency. As such, a species response to icebreaking noise would be expected to
be similar to their response to vessel noise. Therefore, non-marine mammal biological resources, such
as seabirds, fish, and invertebrates that may potentially overlap with the proposed icebreaking area
were not analyzed using the NAEMO model because the model was developed only for marine
mammals, so these resources were analyzed using qualitative methods. Sea turtles were not assessed
for icebreaking sound exposure as their geographic ranges do not overlap any a proposed icebreaking
areas.

4.1.7.1 Summary of Impacts to Species from Acoustic Stressors

Based on the analysis, impacts from acoustic sources associated with the Proposed Action are expected
to result in, at most, minor to moderate behavioral responses over short and intermittent periods. Table
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4-7 summarizes the potential acoustic impacts from acoustic stressors to fish, EFH, invertebrates,
marine mammals, birds, and sea turtles. Underwater acoustic transmissions, vessel noise, icebreaking
noise, aircraft noise, and gunnery noise would not result in significant impact or result in significant
harm to invertebrates, fish, essential fish habitat, birds, sea turtles, and marine mammals. Those species
listed as endangered or threatened under section 7 of the ESA, would not be expected to respond in
ways that would significantly disrupt normal behavior patterns which include, but are not limited to:
migration, breathing, nursing, breeding, feeding, or sheltering. Acoustic stressors from the Proposed
Action would not cause population level effects to any ESA-listed species in the proposed action areas.
Additionally, the Coast Guard would avoid all known critical habitat areas. For those species where
authorizations or permits may be required, the Coast Guard would consult with the appropriate
regulatory agency to ensure environmental compliance. The timing of this permit request would
coincide more closely with the time the first PIB is operational, due to expected updates to information
and potential changes to a species listing status.

4.1.7.2 Summary of Impacts to Critical Habitat from Acoustic Stressors

As described above, the Coast Guard will avoid all known critical habitat areas (see Chapter 6). Pursuant
to the ESA, acoustic transmissions, vessel noise, aircraft noise, icebreaking noise, and gunnery noise
associated with the Proposed Action would not result in the destruction or adverse modification of
federally-designated critical habitat of the Steller’s eider, spectacled eider, North Pacific right whale,
polar bear, Southern Resident killer whale, Steller sea lion, or proposed ring seal critical habitat. No
other critical habitat overlaps the proposed action areas; therefore, there will be no effect to critical
habitat outside of the Arctic and Pacific Northwest proposed action areas.

4.1.7.3 Summary of Impacts from Acoustic Stressors Under the Alternatives 2 and 3
Alternative 2: Leasing

It is assumed that underwater acoustic transmissions, vessel noise, icebreaking noise, aircraft noise, and
gunnery noise associated with Alternative 2 would be similar to what is in current use and the potential
impact would be similar to what was analyzed under Alternative 1. Therefore, the potential impacts
associated with these stressors under Alternative 2 are the same as under Alternative 1. Therefore,
underwater acoustic transmissions, vessel noise, icebreaking noise, aircraft noise, and gunnery noise
associated with Alternative 2 are not likely to significantly impact or result in significant harm to
invertebrates, fish, EFH, birds, sea turtles, or marine mammals.

Alternative 3: No Action

Under the No Action Alternative, the Coast Guard would fulfill its missions in the Arctic and Antarctic
using existing polar icebreaker assets, which are reaching the end of their service lives. The current polar
icebreaker fleet would continue current operations. Therefore, as long as the current polar icebreaker
fleet is operational and includes air support and gunnery training, baseline conditions of the existing
environment would remain unchanged and would not significantly impact or result in significant harm to
invertebrates, fish, EFH, seabirds, sea turtles, and marine mammals. Once the current fleet of
icebreakers are decommissioned and no longer in operation, the Coast Guard would no longer have
polar icebreakers in their fleet and therefore, operations and training from a polar icebreaker would no
longer occur.
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4.2 PHYSICAL STRESSORS

4.2.1 Vessel Movement

The Proposed Action includes a medium or heavy icebreaker as the primary vessel with additional small
boats to support icebreaker operations. The operational speeds of these vessels would dependent on
the task and the type of task. Vessels would not be operating at their maximum speeds unless involved
in an emergency situation. While Coast Guard trains and prepares to respond to emergency situations,
the emergency response itself is not part of the Proposed Action; therefore, maximum speeds are not
expected as part of the Proposed Action.

The PIB would tow or escort any vessels in need, especially vessels that are stuck in the ice in the Arctic
or Antarctic proposed action areas. The PIB crew would need to conduct annual vessel tow training to
carry out Coast Guard missions. Based on historical operations, towing vessels occurred in the Antarctic
proposed action area and included: tows to open water occurring once per year, and tows off a pier
occurring twice per year. Towing lines would be used to tow the vessel and speeds of 4-5 knots are
typical for a vessel tow.

Marine species within the proposed action areas may be exposed to vessel movement associated with
Coast Guard assets during the Proposed Action. It is difficult to differentiate between behavioral
responses to vessel sound and visual cues associated with the presence of a vessel (Hazel et al. 2007);
thus, it is assumed that both play a role in prompting reactions from animals. Vessels have the potential
to impact or harm resources by altering their behavior patterns or causing mortality or serious injury
from vessel collisions. Reactions to vessels often include changes in general activity (e.g., from resting or
feeding to active avoidance), changes in surface respiration or dive cycles (marine mammals), and
changes in speed and direction of movement. The severity and type of response exhibited by an
individual may also include previous encounters with vessels. Some species have been noted to tolerate
slow-moving vessels within several hundred meters, especially when the vessel is not directed toward
the animal and when there are no sudden changes in direction or engine speed (Richardson et al. 1995).

No impact or harm to invertebrates, fish, seabirds, sea turtles, and marine mammals is expected from
vessel movement or vessel tow training. Under the Proposed Action vessel movement would not alter
the physical or biological features essential to the conservation of ESA-listed species. Therefore, vessel
movement would not result in the destruction or adverse modification of federally-designated critical
habitat. The potential impact or harm of vessel movement on invertebrates, seabirds, fish, Essential Fish
Habitat, sea turtles, and marine mammals is provided in more detail below.

4.2.1.1 Invertebrates

Vessels have the potential to impact or harm marine invertebrates either by disturbing the water
column (Bishop 2008) or directly striking the organism. Vessel movement may result in short-term and
localized disturbances to invertebrates, such as zooplankton and cephalopods in the upper water
column. Propeller wash (water displaced by propellers used for propulsion) from vessel movement can
potentially disturb marine invertebrates in the water column and are a likely cause of zooplankton
mortality (Bickel et al. 2011). Since most of the macro invertebrates within the proposed action areas
are benthic and the Proposed Action takes place in the upper water column, potential for vessel strike of
macro invertebrates is extremely low. Although the tow cable and towed vessel may impact or harm
invertebrates encountered along a tow route, the chance that such an encounter would result in serious
injury is extremely remote because of the low probability that an individual of a species would overlap
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with the infrequent tow training events. No measurable effects to invertebrate populations in the water
column would be expected because the number of organisms potentially exposed to vessel movement
or vessel tow training would be low when compared to the total invertebrate biomass in the proposed
action areas. Although some invertebrates could be disturbed or killed by a vessel collision or tow cable
strike, population level impacts are not anticipated.

Devices that pose an entanglement risk are those with lines or tethers; devices associated with the
Proposed Action with a potential for entanglement include the lines used in the towing of vessels. For an
organism to become entangled in a line or material, the materials must have certain properties, such as
the ability to form loops and a high breaking strength. Towing lines would not be expected to have any
loops or slack. Entanglement in tow lines is unlikely and would not impact or harm invertebrates as they
cannot become entangled in lines from in-water devices.

Vessel movement and vessel tow training associated with the Proposed Action would not result in
significant impacts to invertebrates or result in significant harm to invertebrates. There are no ESA-listed
invertebrates within the proposed action areas.

4.2.1.2 Fish

Fish within the proposed action areas may be exposed to vessel movement associated with Coast Guard
vessels during the Proposed Action. Fish species within the proposed action areas are distributed
throughout the entire water column. In most of the proposed action areas, the majority of the biomass
is benthic, and therefore not at risk of a vessel collision. The potential for a pelagic fish to be struck by a
vessel associated with the Proposed Action would be extremely low, because most fish can detect and
avoid vessel movements. As a vessel approaches a fish, they could have a detectable behavioral or
physiological response (e.g., swimming away and increased heart rate) as the passing vessel displaces
them. Regardless of vessel speeds, vessel collisions with fish are possible. Although the tow cable and
towed vessel may impact or harm fish encountered along a tow route, the chance that such an
encounter would result in serious injury is extremely remote because of the low probability that an
individual of a species would overlap with the infrequent tow training events. Any isolated cases of
vessels striking an individual fish could injure or kill an individual fish, but would not be expected to have
population level impacts. Potential impact or harm from exposure to vessels would only very rarely
result in substantial changes to behavior, and these changes would likely be minor and temporary.
Vessel movement may cause short-term and local displacement of fish in the water column. Therefore,
population level impacts or impacts to fitness and recruitment would not be expected to occur.

Devices that pose an entanglement risk are those with lines or tethers; devices associated with the
Proposed Action with a potential for entanglement include the lines used in the towing of vessels. For an
organism to become entangled in a line or material, the materials must have certain properties, such as
the ability to form loops and a high breaking strength. Towing lines would not be expected to have any
loops or slack. In theory, there exists a remote possibility that a fish could become entangled in a line
during deployment or retrieval. If entangled in such a way, the individual fish could be stressed, injured,
or killed. However, it is likely that the noise produced by the vessel would cause most fish to flee the
immediate area surrounding the vessel, and would therefore not be likely to be in a position to become
entangled. The possibility of injury or mortality to an individual fish is remote, but present. However,
there would be no population level impacts on any fish species as a result of entanglement, because the
number of individuals impacted would be few, if any. It is not anticipated that vessel tow training would
impact EFH as it cannot become entangled in the tow lines.
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Vessel movement and vessel tow training associated with the Proposed Action would not result in
significant impacts to fish or result in significant harm to fish. Pursuant to the ESA, entanglement
associated with the Proposed Action would have no effect on ESA-listed fish because ESA-listed fish
would not be present in the vessel tow training area. Pursuant to the ESA, vessel movement associated
with the Proposed Action may affect, but is not likely to adversely affect ESA-listed bocaccio, Chinook
salmon, chum salmon, coho salmon, Pacific eulachon, sockeye salmon, steelhead trout, and yelloweye
rockfish. Vessel movement through the species’ range would be discountable or insignificant. The
Proposed Action would not result in the destruction or adverse modification of federally-designated
critical habitat for ESA-listed fish as it is located outside of the proposed action areas.

4.2.1.3 Seabirds and Shorebirds

Seabirds in the proposed action areas may be exposed to vessel movement associated with Coast Guard
vessels during the Proposed Action. It is difficult to differentiate between behavioral responses to vessel
sound and visual cues associated with the presence of a vessel (Hazel et al. 2007); thus, it is assumed
that both play a role in prompting reactions from animals. Seabirds are a visually oriented species and as
a result, the majority of bird-vessel collisions have occurred at night when birds become disoriented in
the presence of artificial lights from vessels (Glass and Ryan 2013; Huntington et al. 2015; Merkel 2010;
Ryan 1991). Attraction to light can result in seabirds circling the light source for a period of time before
getting their bearings. Birds have also been observed landing on vessels that generate the light source
and remaining until the lights are turned off, and birds have been observed flying headlong into the
vessel’s superstructure and dying upon impact (Ryan 1991). Thus, the probability of a seabird colliding
with a vessel increases at night and in situations of poor visibility such as snow, rain, or fog (Glass and
Ryan 2013; Huntington et al. 2015; Merkel 2010; Ryan 1991). In a study offshore Greenland, Merkel
(2010) found that 93 percent of bird-vessel strikes occurred less than 2 nm from shore, all bird strikes
occurred between 4:00 pm and 5:00 am, and significantly more birds were killed when visibility was
poor rather than when it was moderate or good. Also, species that fly just over the water’s surface at
high speeds, such as eiders, petrels, and shearwaters, appear to be more susceptible to vessel strike
than slower, higher flying species (Glass and Ryan 2013; Merkel 2010; Ryan 1991).

The Proposed Action would typically involve vessels operating at distances greater than 2 nm offshore,
where vessels would be less likely to encounter seabirds. During daylight and due to their excellent
eyesight (Birkhead 2013) and maneuverability (Warrick et al. 2002) seabirds could avoid oncoming
vessels; therefore, the likelihood that a seabird would collide with a vessel is low. For example, in their
study of flight speeds across all major seabird taxa (98 species total), Spear and Ainley (1997) recorded
average ground speeds of between 10.7 and 43.3 knots, whereas typical transit speeds associated with
the Proposed Action are between 10-12 knots.

Despite these flight speeds, and regardless of vessel speeds, vessel collisions with birds are possible,
particularly during periods of reduced visibility. The likelihood that a bird species flying at higher
altitudes would be lower than species that fly closer to the water’s surface. Although the tow cable and
towed vessel may impact or harm seabirds encountered along a tow route, the chance that such an
encounter would result in serious injury is extremely remote because of the low probability that an
individual of a species would overlap with the infrequent tow training events. In the unlikely event of a
collision with a bird occurs, this would not result in population level impacts. Behavioral reactions to
vessel movement or vessel tow training may include avoidance or following the vessels. As a variety of
vessel traffic currently uses both the Pacific Northwest and Arctic proposed action areas, seabirds may
be habituated to vessel movement in these areas.
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The vast majority of penguin species in the Ross Sea are Adélie and emperor penguins. Adélie penguins
breed on land, and emperor penguins breed on sea ice in the austral autumn. Thus, neither species
would be exposed to vessel movement during icebreaking operations (which occur during the austral
summer) while breeding. Penguins who may forage during this time, would be relatively mobile in the
water and likely able to avoid the icebreaker by swimming out of its path. However, in January and
February, both species of penguin molt in the eastern Ross Sea, which includes the Antarctic proposed
action area. Penguins cannot swim during their molt period, since their new feathers are not
waterproof. Although infrequent, there may be some instances when molting penguins, who are unable
to enter the water, would not be able to exit the path of the icebreaker. However, it is unlikely that a
molting penguin would be found in the area where the icebreaker would be icebreaking or crews would
be vessel tow training. Should the vessel collide with a penguin, it would be extremely rare, but it would
not translate to population level impacts.

Vessel movement associated with the Proposed Action would not alter the physical or biological
features essential to the conservation of ESA-listed seabird species. Vessel presence would be diffuse
and spread throughout the proposed action areas. As a result, any response caused by the Proposed
action would be limited to a behavioral disturbance, which would be temporary and localized to the
position of the vessel. Seabirds would likely not respond to vessel movement or vessel tow training or if
they did respond, the response would not significantly disrupt normal behavior patterns which include,
but are not limited to: migration, breeding, feeding, or sheltering. Coast Guard vessels would maintain
properly trained lookouts and would not intentionally approach large flocks of seabirds, would follow
the Coast Guard’s SOPs and BMPs (see Chapter 6). and therefore, the effect to seabirds from vessel
movement or vessel tow training is expected to be temporary. Vessels would avoid designated critical
habitats.

Vessel movement and vessel tow training associated with the Proposed Action would not result in
significant impacts to sea birds or result in significant harm to seabirds. Pursuant to the ESA, vessel
movement associated with the Proposed Action may affect, but is not likely to adversely affect the ESA-
listed marbled murrelet, short-tailed albatross, Steller’s eider, and spectacled eider. Vessels would avoid
nearshore shallow critical habitat designated for the ESA-listed Steller’s eider. Critical habitat for the
ESA-listed spectacled eider includes a wintering area (that changes annually) in the opening of the ice in
the Bering Sea. Vessels would avoid visible large gatherings of animals, including large groupings of
spectacled eiders. As a result, vessel movement would not alter any resources essential to the
conservation of ESA-listed seabirds. The Proposed Action would not result in the destruction or adverse
modification of federally-designated critical habitat for the spectacled or Steller’s eider. In accordance
with the MBTA, vessel movement associated with the Proposed Action would not result in a significant
adverse effect on migratory bird populations.

4.2.1.4 Sea Turtles

Sea turtles within the proposed action areas may be exposed to vessel movement during the Proposed
Action. Sea turtles would not overlap with vessel tow training events. Sea turtles could detect
approaching vessels, likely by sight rather than by sound (Bartol and Ketten 2006; Hazel et al. 2007). Sea
turtles have been observed to exhibit short-term responses in their reaction to vessels, with a reaction
time dependent on the speed of the vessel (Hazel et al. 2007). Sea turtles have been documented to flee
frequently when encountering a slow-moving (e.g., 2 knots) vessel, but infrequently when encountering
a moderate-moving (e.g., 6 knots) vessel, and only rarely when encountering a faster-moving (e.g., 10
knots) vessel. During the Proposed Action, vessels would typically transit ice-free waters at 10-12 knots.
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Although sea turtles would likely hear and see approaching vessels, a risk of a vessel collision with a sea
turtle exists due to the co-occurrence of vessels and sea turtles. High-speed collisions with large objects
can be fatal to sea turtles.

However, sea turtles spend most of their time submerged (Renaud and Carpenter 1994; Sasso and
Epperly 2006), which would reduce their risk of a vessel collision with those vessels participating in the
proposed action activities. Sea turtles are also widely distributed across the world’s oceans and
icebreakers would be operating in widespread areas across open ocean. Further, Coast Guard activities
would avoid areas where sea turtles are expected and along with the SOPs and BMPs in Chapter 6, the
likelihood of a collision with a sea turtle would be low.

Vessel movement associated with the Proposed Action would not result in significant impacts to turtles
or result in significant harm to turtles. Pursuant to the ESA, vessel movement associated with the
Proposed Action may affect, but is not likely to adversely affect the ESA-listed leatherback turtle.
Pursuant to the ESA, vessel movement would have no effect on leatherback sea turtle critical habitat as
vessel operations would avoid designated critical habitat for the leatherback sea turtle.

4.2.1.5 Marine Mammals

Marine mammals within the proposed action areas may be exposed to vessel movement and vessel tow
training during the Proposed Action. Interactions between surface vessels and marine mammals have
demonstrated that surface vessels represent a source of acute and chronic disturbance for marine
mammals (Au and Green 2000; Bejder et al. 2006; Hewitt 1985; Jefferson et al. 2009; Kraus et al. 1986;
Magalhdes et al. 2002; Nowacek et al. 2004; Richter et al. 2008; Richter et al. 2003; Williams et al. 2009).
In some circumstances, marine mammals respond to vessels with the same behavioral repertoire and
tactics they employ when they encounter predators. It is not clear what environmental cues marine
mammals might respond to—the sound of water being displaced by the ships, the sound of the ships’
engines, or a combination of environmental cues surface vessels produce while they transit.

Vessel collisions are a well-known source of mortality in marine mammals, and can be a significant
factor affecting some large whale populations (Berman-Kowalewski et al. 2010; Jensen and Silber 2003;
Knowlton and Kraus 2001; Laist et al. 2001; Neilson et al. 2012; Redfern et al. 2013; Van Waerebeek et
al. 2007; Vanderlaan et al. 2009; Vanderlaan et al. 2008). During a review of data on the subject, Laist et
al. (2001) compiled historical records of ship strikes, which contained 58 anecdotal accounts. It was
noted that in the majority of cases, the whale was either not observed or seen too late to maneuver in
an attempt to avoid collision. The most vulnerable marine mammals to collision are thought to be those
that spend extended periods at the surface or species whose unresponsiveness to vessel sound makes
them more susceptible to vessel collisions (Gerstein 2002; Laist and Shaw 2006; Nowacek et al. 2004).
Another important variable is ship speed, as lethal vessel collisions are more likely at higher vessel
speeds (Gende et al. 2011; Vanderlaan and Taggart 2007; Wiley et al. 2011). Laist et al. (2001) noted
that most severe and fatal injuries to marine mammals occurred when the vessel was traveling in excess
of 14 knots; meanwhile, Vanderlaan and Taggart (2007) found that the greatest risk of a lethal strike was
when the vessel reached speeds of 8.6 to 15 knots. Although the maximum speed of the icebreaker
during vessel propulsion testing is 12—17 knots, a PIB is expected to operate at slower speeds during
most of the Proposed Action activities. Small support boats (up to two transferring passengers)
deployed off a PIB could travel at a maximum speed of 15 knots. However, while slow speed does
decrease the chance of a fatal collision, it will not eliminate the risk of a collision or that if a collision
occurs that it would result in serious injury or mortality. Vanderlaan and Taggart (2007) concluded that
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at speeds below 8 knots, there was still a 20 percent risk of death from blunt trauma. Small support
boats would be expected to travel at or below their maximum speed of 15 knots.

Marine mammals such as dolphins, porpoises, and pinnipeds do not appear to be as susceptible to
vessel collisions, though the risk of a collision still exists for these species. Since 1998, the Coast Guard
has reported 12 collisions with whales in the waters of the U.S. EEZ. In the past 10 years (2006—2016 and
into 2017), Coast Guard vessels have reported eight collisions with whales in the waters of the U.S. EEZ.
Specifically, off the U.S. West Coast (California to Alaska), collisions with seven whales were reported
during that same time period. However, none of these collisions were caused by a Coast Guard
icebreaker or similar class vessels, even though several Coast Guard icebreakers have been operating in
the proposed action areas for roughly half a century. The Coast Guard has also improved watchstander
training (e.g., lookout training), placing an emphasis on marine protected species awareness. The
improved training would likely decrease the risk of a marine-mammal-vessel collision below historic
data. Included in this estimate was a collision with a sperm whale in 2017 near Samalga Pass, Alaska
(NMFS Marine Mammal Health and Stranding Database??). As a federal agency and co-investigator with
NMFS, Coast Guard is required to report all whale strikes to NMFS.

Few authors have specifically described the responses of pinnipeds to vessels, and most of the available
information on reactions to boats concerns pinnipeds hauled out on land or ice. Brueggeman et al.
(1992) stated ringed seals hauled out on the ice showed short-term escape reactions when they were
within 820 to 1640 ft (0.25 to 0.5 km) of a vessel. From the limited data available, it appears that
pinnipeds are not as susceptible to vessel collisions as other marine mammal species. This may be due,
at least in part, to the large amount of time they spend on land or ice (especially when resting and
breeding) and their high maneuverability in the water. However, pinniped carcasses do not typically
wash up in an area where they can be reported to the local stranding network, or a necropsy is unable
to be performed to determine cause of death, so incidents of reporting a vessel collision as cause of
death are low.

Polar bears do not appear to be significantly affected by vessel moment. Some polar bears have been
observed walking, running, or swimming away from approaching vessels, but these reactions were brief
and localized. Other polar bears have been observed approaching vessels or having no reaction to
vessels (Richardson et al. 1995). Because polar bears spend much of their time out of water, some
proportion of the time that a vessel may near a polar bear it may be on ice where there is a decreased
risk for strike.

As mentioned above, large whales appear to be more susceptible to vessel collisions, more than any
other marine mammal species. Bowhead whales often begin avoiding vessels from more than 2.2 nm
away (Richardson et al. 1995). Avoidance by this species usually entails altered headings, faster
swimming speeds, and shorter amounts of time spent surfacing. Bowhead whales are more tolerant of
vessels moving slowly or moving in directions other than towards them. In most studies, observers
noted bowhead whales exhibiting avoidance within 1,640 ft (500 m) of vessels, though avoidance at
further distances was not able to be judged by observers on vessels (Richardson et al. 1995). Large
delphinids have reactions to vessels ranging from avoidance to bow riding. Sperm whales react to most
vessels by changing course and diving to more shallow depths (Gaskin 1964; Reeves et al. 2002).

12 Information received on August 15, 2017 from NMFS Marine Mammal Health and Stranding Program.
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Devices that pose an entanglement risk are those with lines or tethers; devices associated with the
Proposed Action with a potential for entanglement include the lines used in the towing of vessels. For an
organism to become entangled in a line or material, the materials must have certain properties, such as
the ability to form loops and a high breaking strength. Towing lines would not be expected to have any
loops or slack. Because the winch wire and lines for towing activities discussed in the Proposed Action
would be under tension if in the water column, it would be expected that wire or lines would remain
predominantly taut during the majority of operations. The amount of time that the line is in the same
vicinity as a marine mammal can increase the likelihood of it posing an entanglement risk. The length of
the line would vary and greater lengths may increase the likelihood that a marine mammal could
become entangled. The behavior and feeding strategy of a species can influence whether they may
incidentally encounter lines in the water column (e.g., a lunge-feeding baleen whale). However,
proposed activities would avoid any marine mammal feeding or breeding areas, therefore eliminating
the possibility of entanglement during feeding or breeding.

Although the tow cable and towed vessel may impact or harm marine mammals encountered along a
tow route, the chance that such an encounter would result in serious injury is extremely remote
because of the low probability that an individual of a species would overlap with the infrequent tow
training events. Vessel crews would be trained in marine mammal identification and would alert the
Commanding Officer of the presence of marine mammals and initiate adaptive mitigation responses and
would follow SOPs and BMPs (see Chapter 6), which could include delaying the vessel tow training until
marine mammals are no longer present or moving the training to a location where few marine mammals
are present.

Based on these studies, if a mammal were to encounter a vessel, any behavioral avoidance displayed is
expected to be short-term and inconsequential. Vessel movement would not be expected to
significantly disrupt behavioral patterns such as migration, breathing, nursing, breeding, feeding and
sheltering to a point where the behavior pattern is abandoned or significantly altered or result in
reasonably foreseeable takes of marine mammals. In order to comply with laws protecting ESA-listed
species (and would also benefit non ESA-listed species), Coast Guard would plan passage around marine
sanctuaries, such as federally-designated critical habitat. These actions would minimize the effect of
vessel movement to polar bears and their federally-designated critical habitat.

The probability of a vessel encountering a marine mammal is expected to be low, which decreases the
likelihood of vessels striking marine mammals. Vessel crews would be trained in marine mammal
identification and would alert the Commanding Officer of the presence of marine mammals and initiate
adaptive mitigation responses and would follow SOPs and BMPs (see Chapter 6). Mitigation measures
include reducing vessel speed, posting additional dedicated lookouts to assist in monitoring marine
mammal locations, avoiding sudden changes in speed and direction, or, if a swimming marine mammal
is spotted, attempting to parallel the course and speed of the moving animal so as to avoid crossing its
path, and avoiding approaching sighted marine mammals head-on or directly from behind. Coast Guard
would support the recovery of protected living marine resources through internal compliance with laws
designed to preserve marine protected species, including planning passage around marine sanctuaries,
such as federally-designated critical habitat. These actions would minimize the impact or harm of vessel
movement to marine mammals and federally-designated critical habitat. In addition, in the extremely
unlikely event of a vessel collision with a marine mammal, the Coast Guard would immediately contact
the NMFS Regional stranding coordinator and the appropriate Regional Office.
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Vessel movement and vessel tow training associated with the Proposed Action would not alter the
physical or biological features essential to the conservation of ESA-listed marine mammals. If a mammal
were to encounter a vessel, any behavioral avoidance response would be expected to be temporary and
the animal would be expected to return to their pre-disturbance behavior. Vessel movement would not
be expected to significantly disrupt behavioral patterns such as migration, breathing, nursing, breeding,
feeding and sheltering to a point where the normal behavior pattern is abandoned or significantly
altered. Vessel collisions could result in injury or mortality of marine mammals; however, vessel
collisions are unlikely given the Coast Guard’s mitigation measures and SOPs and BMPs (see Chapter 6).

Vessel movement and vessel tow training from the Proposed Action is not likely to significantly impact
marine mammals or result in significant harm marine mammals. Pursuant to the ESA, vessel movement
may affect, but is not likely to adversely affect the ESA-listed blue whale, bowhead whale, fin whale,
gray whale, humpback whale, North Pacific right whale, polar bear, sei whale, Southern Resident killer
whale, sperm whale, bearded seal, ringed seal, or Steller sea lion. Pursuant to the ESA, deployment of
lines or tethers associated with the Proposed Action would have no effect on Southern Resident killer
whales as vessel tow training would not overlap with this species. Pursuant to the ESA, vessel tow
training may affect, but is not likely to adversely affect ESA-listed blue whale, bowhead whale, fin whale,
gray whale, humpback whale, North Pacific right whale, sei whale, sperm whale, bearded seal, ringed
seal, or Steller sea lion. Coast Guard proposed action activities would avoid critical habitat for the
Southern Resident killer whale, as it is located outside of the proposed action areas. Coast Guard may
need to transit designated critical habitat for the Southern Resident killer whale, post dry dock, if the
homeport is Seattle, Washington, en route to the Pacific Northwest proposed action area. Coast Guard
would follow SOPs and BMPs to reduce the risk of any impacts to Southern Resident killer whale critical
habitat. Coast Guard would also follow SOPs and BMPs and avoid designated critical habitat for the
Steller sea lion, as it is located close to islands and rookeries, which would also pose a navigational
hazard for a PIB. Vessel movement associated with the Proposed Action would not alter primary
copepod prey species essential to the conservation of ESA-listed North Pacific right whales. Vessel
movement and tow training would occur in open waters and not within or near terrestrial or sea ice
denning sites for polar bears or sea ice lairs for ringed seal. Therefore, vessel movement and tow
training associated with the Proposed Action would not alter primary features essential to the
conservation of ESA-listed marine mammals. The Proposed Action would not result in the destruction or
adverse modification of federally-designated critical habitat for the North Pacific right whale, polar bear,
Southern Resident killer whale, Steller sea lion, or the proposed ringed seal critical habitat.

4.2.1.6 Impacts from Vessel Movement Under the Alternatives 2 and 3
Alternative 2: Leasing

It is assumed that vessel movement and vessel tow training from a leased vessel would be similar to
what is in current use and the potential impact would be similar to what was analyzed under

Alternative 1. Therefore, the potential impacts associated with vessel movement and vessel tow training
under Alternative 2 are the same as under Alternative 1. Therefore, vessel movement and vessel tow
training from Alternative 2 is not likely to significantly impact or result in significant harm to
invertebrates, fish, birds, sea turtles, and marine mammals.
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Alternative 3: No Action

Under the No Action Alternative, the Coast Guard would fulfill its missions in the Arctic and Antarctic
using existing polar icebreaker assets, which are reaching the end of their service lives. The current polar
icebreaker fleet would continue current operations. Therefore, as long as the current polar icebreaker
fleet is operational, baseline conditions of the existing environment would remain unchanged and would
not significantly impact or result in significant harm to invertebrates, fish, birds, sea turtles, and marine
mammals. Once the current fleet of icebreakers are decommissioned and no longer in operation, the
Coast Guard would no longer have polar icebreakers in their fleet and therefore, operations and training
from a polar icebreaker would no longer occur.

4.2.2 Aircraft Movement

The aircraft utilized during the Proposed Action would be the MH-60 Jayhawk helicopter. Normal
cruising speed of the MH-60 Jayhawk is 135 to 140 knots and the aircraft is capable of reaching 180
knots for short durations. The Coast Guard may also use UAVs for ice reconnaissance and in order to
collect data for imaging purposes, it is expected that flight speeds would be much slower (i.e., <50 mi/hr
[80 km/hr]) than expected helicopter flight speeds. Therefore, potential impacts from UAV use would be
less than those from helicopter flights. Helicopter flights associated with the Proposed Action would be
used for transport of personnel and equipment and for conducting training (e.g., qualifications). In
general, flights for routine patrols could occur at 400-1,500 ft (122-457 m) in altitude, but typically,
aircraft stay at or above 1,000 ft (305 m), when possible.

Aircraft would not operate at an altitude lower than 1,500 ft (457 m) within 0.5 mi (805 m) of marine
mammals observed on ice or land. Helicopters would also not hover or circle above such areas. Per the
Coast Guard Air Operations Manual (COMDTINST M3710.1G) aircraft would avoid any identified
environmentally sensitive areas, to include, but not be limited to, critical habitat designated under the
ESA, migratory bird sanctuaries, and marine mammal haulouts and rookeries. However, if aircraft need
(e.g., personnel safety) to pass over such areas (e.g., personnel safety), aircraft would stay above
3,000 ft (914 m).

Search and Rescue air searches for persons in the water or a vessel in distress, may require that the
helicopter fly at an altitude below 500 ft (152 m). Emergency recovery of persons in the water and
transfer of rescue equipment would also require that the helicopter hover below 500 ft (152 m). Any
Coast Guard response during a search and rescue mission is considered an emergency and is not a part
of the Proposed Action. However, normal operations and training for a SAR is part of the Proposed
Action. As stated previously, environmentally sensitive areas would be avoided and flights would be
expected to stay above 1,500 ft (457 m). Any SAR training that may require helicopters to fly below
1,500 ft (457 m), would avoid environmentally sensitive areas and areas where ESA-listed species are
known to occur. As the Coast Guard does not expect to land on the ice with a helicopter, only ESA-listed
seabirds could potentially be exposed, and therefore struck by, a helicopter.

Since aircraft associated with the Proposed Action would avoid ESA-listed species that are visibly hauled
out or travelling on land (e.g., polar bears), there will be no effect to ESA-listed marine mammals from
aircraft or UAV movement. There would be no effect to ESA-listed marbled murrelet from UAV
movement as no UAVs are deployed within the Pacific Northwest proposed action area.

There would be no impact or harm to invertebrates, fish, EFH, sea turtles, or marine mammals from
aircraft or in-air device movement associated with the Proposed Action. Seabirds are the only resource
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that may be impacted or harmed by aircraft movement. The potential impact or harm to seabirds is
described in detail below.

4.2.2.1 Seabirds and Shorebirds

As noted in Section 4.1.5.2, seabirds generally remain well below the typical helicopter flight altitudes
(i.e., 1,000 ft [305 m]) associated with the Proposed Action. Average seabird flight altitudes typically
range between 33 — 130 ft. (10 — 40 m), depending on the species, with most species flying at the lower
end of this range (Cook et al. 2012; Day et al. 2005; Krijgsveld et al. 2005). Thus, it is unlikely that a large
number of birds would be struck by normal helicopter operations. Bird and aircraft encounters are also
more likely to occur during aircraft takeoffs and landings than when the aircraft is engaged in level flight.
In a study of reported bird strikes to civil aircraft from 1990 to 2005, 60 percent of strikes occurred
below 100 ft (30.5 m) and 74 percent of strikes occurred below 500 ft (150 m) (Cleary et al. 2006).
However, the helicopter would spend more time in transit than it would to take off and land. Birds
would be most at risk of a strike during takeoff and landing because the helicopter is passing through
the lower altitudes where these birds may be found. Bird strikes are a serious concern for helicopter
crews not only because of the risk to the birds, but also because they can harm aircrews and equipment.
For this reason, Coast Guard would avoid large flocks of birds to increase personnel safety and
minimized any risk associated with a bird-aircraft strike and would follow SOPs and BMPs (see Chapter
6).

Thus, while there is some risk of an aircraft -seabird strike associated with the Proposed Action, due to
the Coast Guard mitigation measures; limited duration of aerial operations (especially in the typical
altitude ranges of seabirds and migratory shorebirds); and, avoidance by seabirds, the risk of a strike is
low. Should a collision occur, bird mortality or injuries due to the strike caused by helicopter or UAV
movement may result, but population level impacts to seabirds are not expected. Aircraft and UAVs
associated with the Proposed Action would not alter the physical or biological features essential to the
conservation of ESA-listed seabird species. Flight paths in the Arctic and Antarctic proposed action areas
are planned to avoid critical habitat areas and areas where there are known gatherings of seabirds, such
as the Bering Sea wintering area. While flights would concentrate departures from established FOLs in
the Arctic proposed action area, flight paths would be dispersed widely throughout the area in order to
land on the transient PIB wherever it is located. Flights in the Antarctic would not be as dispersed as
those in the Arctic proposed action area, but flights would avoid any known aggregations of seabirds,
such as penguin colonies. Seabirds are either not likely to respond to aircraft and UAV or are not likely to
respond in ways that would significantly disrupt normal behavior patterns which include, but are not
limited to: migration, breeding, feeding, or sheltering. Coast Guard would maintain properly trained
lookouts and would not purposefully approach large flocks of seabirds and follow SOPs and BMPs (see
Chapter 6). Thus, the effect to seabirds from aircraft movement is expected to be temporary.

Aircraft and in-air device movement associated with the Proposed Action would not result in significant
impacts to seabirds or result in significant harm to birds. Pursuant to the ESA, aircraft movement
associated with the Proposed Action may affect, but is not likely to adversely affect the ESA-listed
marbled murrelet, short-tailed albatross, Steller’s eider, and spectacled eider. UAV movement
associated with the Proposed Action may affect, but is not likely to adversely affect the ESA-listed short-
tailed albatross, Steller’s eider, and spectacled eider. There would be no effect to ESA-listed marbled
murrelet from UAV movement as no UAVs are deployed within the Pacific Northwest proposed action
area. Aircraft and UAV movement would not result in the destruction or adverse modification of
federally-designated critical habitat for the spectacled or Steller’s eider. Pursuant to the MBTA, aircraft
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and in-air device movement associated with the Proposed Action would not result in a significant
adverse effect on migratory bird populations.

4.2.2.2 Impacts from Aircraft Movement Under the Alternatives 2 and 3
Alternative 2: Leasing

It is assumed that aircraft would be used in support of a leased vessel, thus, aircraft movement from a
leased vessel would be similar to what is in current use and the potential impact would be similar to
what was analyzed under Alternative 1. Therefore, the potential impacts associated with aircraft
movement under Alternative 2 are the same as under Alternative 1. Therefore, aircraft movement from
Alternative 2 is not likely to significantly impact or result in significant harm to birds.

Alternative 3: No Action

Under the No Action Alternative, the Coast Guard would fulfill its missions in the Arctic and Antarctic
using existing polar icebreaker assets, which are reaching the end of their service lives. The current polar
icebreaker fleet would continue current operations. Therefore, as long as the current polar icebreaker
fleet is operational and includes air support, baseline conditions of the existing environment would
remain unchanged and would not significantly impact or result in significant harm to seabirds. Once the
current fleet of icebreakers are decommissioned and no longer in operation, the Coast Guard would no
longer have polar icebreakers in their fleet and therefore, operations and training from a polar
icebreaker would no longer occur.

4.2.3 AUV Movement

An AUV is an in-water device that is associated with the Proposed Action that may be deployed to
observe the ice conditions in the Arctic proposed action area. The AUV would be deployed from a PIB,
which would be stationary or travelling up to three knots during deployment. The AUV itself can travel
at speeds of up to 10 knots and may be deployed for a maximum of 24 hours and then retrieved. It is
not anticipated that the movement of AUVs would impact or harm EFH. A summary of the impact or
harm to invertebrates, fish, seabirds, and marine mammals is provided in detail below.

4.2.3.1.a Invertebrates

The potential for an invertebrate strike by the AUV is similar to that identified for vessels. Invertebrates
using the upper water column may encounter short-term and localized disturbances, including limited
mortality. However, no long-term or population level effects are expected as the amount of biomass
that would potentially be impacted or harmed is insignificant relative to the overall biomass of the
system.

In-water device movement associated with the Proposed Action would not result in significant impacts
to invertebrates or result in significant harm to invertebrates. There are no ESA-listed invertebrates
within the proposed action areas.

4.2.3.1.b Fish

AUVs would be deployed off the side of the vessel at the surface and then would travel through the
water column. There is a remote potential for strike with fish in the path of the device. Before a
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potential strike, some fish would sense a pressure wave through the water and respond by remaining in
place, moving away from the object, or moving toward it (Hawkins and Johnstone 1978). Any fish
displaced a small distance away by movements from an object nearby, such as an AUV, would likely
resume normal activities after a brief disturbance. However, others could be disturbed and may exhibit
a generalized stress response. If the AUV actually hit the fish, direct injury or mortality in addition to
stress may result. The function of the stress response in vertebrates is to rapidly raise the blood sugar
level to prepare the organism for the fight or flight response (Helfman 2009).

The potential for a fish to be struck by an AUV is similar to that identified for vessels. The likelihood of
collision is low given the high mobility of most fish and their ability to detect and avoid approaching
objects (National Oceanic and Atmospheric Administration 2011). The ability of a fish to return to what
it was doing following a physical strike (or near miss resulting in a stress response) is a function of
fitness, genetic, and environmental factors. Some organisms are more tolerant of environmental or
human-caused stressors than others are and become acclimated more easily. An individual’s response
would also be expected to vary. However, the potential for fish to be close to an AUV during
deployment is very low. A possibility exists that a small number of fish at or near the surface may be
directly impacted if they are in the area of deployment. However, the likelihood of this is similarly small,
and if impacted, the portion of the population impacted would be extremely small. Therefore, no long-
term or population level effects on any fish species from an AUV would be expected. AUVs may result in
short-term and local displacement of fish in the water column. However, these behavioral reactions are
not expected to result in significant changes to an individual’s fitness, or species recruitment, and are
not expected to result in population level impacts. Ichthyoplankton (fish eggs and larvae) exposed to
AUVs would be extremely low relative to total ichthyoplankton biomass; therefore, measurable changes
to fish recruitment would not occur.

AUV movement associated with the Proposed Action would not result in significant impacts to fish or
result in significant harm to fish. Pursuant to the ESA, AUV movement associated with the Proposed
Action would have no effect on ESA-listed fish species because are no ESA-listed fish where AUVs would
be deployed. The Proposed Action would not result in the destruction or adverse modification of
federally-designated critical habitat for ESA-listed fish as it is located outside of the proposed action
areas.

4.2.3.1.c Seabirds and Shorebirds

The potential for a bird strike by either the AUV is low, given the limited amount of time seabirds spend
in the water relative to the air. In the unlikely event that a seabird encounters the AUV, the risk of a
strike is extremely low. In the extremely rare instance that an AUV and seabird collision occurs, no long-
term or population level effects are expected.

AUV movement associated with the Proposed Action would not result in significant impacts to birds or
result in significant harm to birds. Pursuant to the ESA, AUV movement associated with the Proposed
Action may affect, but is not likely to adversely affect the ESA-listed short-tailed albatross, Steller’s
eider, and spectacled eider. AUV movement would not alter any resources essential to the conservation
of ESA-listed seabirds, such as physical features of the marine waters or prey items. The Proposed Action
would not result in the destruction or adverse modification of federally-designated critical habitat of the
spectacled or Steller’s eider. There would be no effect to ESA-listed marbled murrelets from AUVs as
they are located outside of the area where ice reconnaissance would occur. Pursuant to the MBTA, in-



N -

w

PO Ooo~NO O~

NRRRRERRRRRE B
COWO~NOUTAWN

NN DN
wWN -

24
25

26
27
28
29
30

31

32
33
34
35
36
37

Polar Icebreaker Draft Programmatic EIS USCG
August 2018 Page 4-60

water device movement associated with the Proposed Action would not result in a significant adverse
effect on migratory bird populations.

4.2.3.1.d Marine Mammals

The potential for a marine mammal to be struck by an AUV is similar to that identified for vessels.
Physical disturbance from the use of AUVs is not expected to result in more than a momentary
behavioral response. The risk of a collision between an AUVs moving through the water and a marine
mammal is low. However, the implementation of the Coast Guard’s SOPs BMPs (see Chapter 6) would
reduce the likelihood of collision. While several species of marine mammals could be encountered in the
proposed action areas where AUVs would be deployed, missions in which AUVs are deployed would not
take place close to barrier islands or terrestrial denning habitat for polar bears. Any change to an
individual’s behavior from AUV is not expected to result in long-term or population level effects.

AUV movement from the Proposed Action is not likely to significantly impact marine mammals or result
in significant harm marine mammals. AUV use by the Coast Guard would only be for ice reconnaissance.
Pursuant to the ESA, AUV movement would have no effect on the blue whale, fin whale, gray whale,
humpback whale, North Pacific right whale, sei whale, Southern Resident killer whale, sperm whale, and
Steller sea lion. Pursuant to the ESA, AUV movement may affect, but is not likely to adversely affect
bowhead whales, polar bears, bearded seals, and ringed seals. AUV movement would not overlap critical
habitat for the Southern Resident killer whale or Steller sea lion. AUV movement associated with the
Proposed Action would not alter primary copepod prey species essential to the conservation of ESA-
listed North Pacific right whales or the sea ice habitat and primary prey species essential to the
conservation of ESA-listed ringed seals.The Proposed Action would not result in the destruction or
adverse modification of federally-designated critical habitat for the North Pacific right whale, Southern
Resident killer whale, Steller sea lion, or the proposed ringed seal critical habitat.

4.2.3.1.e Impacts from Collision from AUV Movement Under the Alternatives 2 and 3
Alternative 2: Leasing

It is assumed that AUV movement from a leased vessel would be similar to what is in current use and
the potential impact would be similar to what was analyzed under Alternative 1. Therefore, the
potential impacts associated with AUV movement under Alternative 2 are the same as under Alternative
1. Therefore, AUV movement from Alternative 2 is not likely to significantly impact or result in
significant harm to invertebrates, fish, birds, and marine mammals.

Alternative 3: No Action

Under the No Action Alternative, the Coast Guard would fulfill its missions in the Arctic and Antarctic
using existing polar icebreaker assets, which are reaching the end of their service lives. The current polar
icebreaker fleet would continue current operations. Therefore, as long as the current polar icebreaker
fleet is operational, baseline conditions of the existing environment would remain unchanged and would
not significantly impact or result in significant harm to invertebrates, fish, birds, and marine mammals.
Once the current fleet of icebreakers are decommissioned and no longer in operation, the Coast Guard
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would no longer have polar icebreakers in their fleet and therefore, operations and training from a polar
icebreaker would no longer occur.

4.2.4 Icebreaking

Icebreaking would occur in the Arctic and Antarctic proposed action areas at speeds of 3 to 6 knots.
Icebreaking has the potential to impact or harm marine species by altering habitats, causing behavior
reactions, or leading to strike of an animal. The general movement of the icebreaker vessel is analyzed
previously as part of vessel movement in Section 4.2.1 and icebreaking noise in Section 4.1.4.

In late June, the total sea ice extent is around 3.9 million mi? (10 million km?) in the Arctic. An icebreaker
cruising through the ice for 620 mi (1,000 km) would open an area of water 3.9 mi? (10 km?) over the
entire cruise (Meier 2012). In contrast, the Arctic sea ice cover decreases by an average of over 3.5
million mi? (9 million km?) each year during the melt season (Meier 2012). Based on the above
estimation, the actual contribution of icebreaking to sea ice reduction is only one part in a million of the
total ice cover. Therefore, this will not be discussed further in this section.

It is not anticipated that icebreaking would impact or harm marine vegetation (see Section 3.2.1).
Marine vegetation living under ice may encounter short-term and localized disturbances from
icebreaking, including limited mortality. However, no long-term or population level effects are expected
as the amount of biomass that would potentially be impacted or harmed is insignificant relative to the
overall biomass of the system. There would be no impacts to sea turtles as they are not found in the
icebreaking areas. Therefore, they will not be further discussed. A summary of the impact or harm to
fish, EFH, seabirds, and marine mammals is provided in detail below.

4.2.4.1 Invertebrates

The population of invertebrates with the most potential for impact or harm from icebreaking associated
with the Proposed Action are the sympagic invertebrates that live on or in the ice in both the Arctic and
Antarctic proposed action areas (Guglielmo et al. 2000; Kohlbach et al. 2016; Kramer et al. 2011).
Individuals of these species could be killed or displaced by the impact of icebreaking. Because the impact
would be localized to the immediate path of the vessel, icebreaking disturbance would not be expected
to have an impact on the vast majority of the biomass of sympagic invertebrates and therefore, no
population level impacts would be expected. Though many other communities are also dependent on
sympagic production (Kohlbach et al. 2016), the impact on those food web dynamics would be similarly
small, since the ratio of affected area to unaffected area is extremely small.

Icebreaking disturbance associated with the Proposed Action would not result in significant impacts to
invertebrates or result in significant harm to invertebrates. There are no ESA-listed invertebrates within
the proposed action areas.

4.2.4.2 Fish

Many fish species associate with ice, such as arctic and polar cod to live or feed immediately under, or in
cracks and fissures in the ice cover. Fish provide an important food source for many predators (e.g.,
penguins and seals) (Leénne and Gabrielsen 1992; Mecklenburg et al. 2013). The potential exists for these
individuals to be injured, or displaced by icebreaking activities. A PIB would travel at 3 to 6 knots while
icebreaking and may be even slower when breaking heavy ice; therefore, fish would be expected to
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exhibit a behavioral response such as avoidance, escape or startle. Furthermore, since the impact would
be limited only to the area directly in the path of the icebreaking vessel, the portion of the overall
population that would be impacted would be extremely small, and no population level effects would be
anticipated.

Icebreaking disturbance associated with the Proposed Action would not result in significant impacts to
fish or result in significant harm to fish. There are no ESA-listed fish species in proposed action areas
where icebreaking would occur. Therefore, there would be no effect to ESA-listed bocaccio, Chinook
salmon, chum salmon, coho salmon, Pacific eulachon, sockeye salmon, steelhead trout, and yelloweye
rockfish anticipated from icebreaking activities as part of the Proposed Action. The Proposed Action
would not result in the destruction or adverse modification of federally-designated critical habitat for
ESA-listed fish as it is located outside of the proposed action areas.

4.2.4.3 Essential Fish Habitat

EFH has been established for late juvenile and adult Arctic cod as distribution areas for this life stage
located in pelagic and epipelagic waters from the nearshore to offshore areas along the entire shelf (0 to
656 ft [0 to 200 m]) and upper slope (656 ft to 1,640 ft [200 to 500 m]) throughout Arctic waters and
often associated with ice floes, which may occur in deeper waters. Icebreaking may result in localized
changes to Arctic cod’s EFH Essential Fish Habitat as larger sheets of floating ice are broken down into
smaller sizes. However, icebreaking is not expected to significantly alter Arctic cod ice floe habitat.
Pursuant to the Magnuson-Stevens Act, an action may adversely affect EFH when it may reduce the
guantity or quality of EFH, because it could be meaningfully measured or observed individually or
cumulatively (regardless of duration or scale), or is likely to occur. Icebreaking associated with the
Proposed Action may affect the quality or quantity of Arctic cod EFH. However, the effects of
icebreaking on Arctic cod EFH would be minimal, due to the small area of icebreaking as compared to
the overall quantity of ice floe habitat. Therefore, icebreaking associated with the Proposed Action
would not result in significant impact or result in significant harm to EFH.

4.2.4.4 Seabirds and Shorebirds

Certain birds are known to associate with ice in the proposed action area, including emperor penguins,
Adélie penguins, ivory gulls, thick-billed murres, king eider, spectacled eider, and other species of gulls,
terns, and auks. These birds use the ice as a platform for resting and in some cases feeding. ESA-listed
spectacled eiders use the ice as a platform for resting and feed along the ice edge. Emperor penguins
also use sea ice for breeding. The icebreaker would be expected to travel at 3 to 6 knots while breaking
ice, and therefore, it is expected that seabirds would detect the icebreaker and avoid the icebreaker’s
path before it overlaps with their resting or feeding areas. Thus, only temporary behavioral responses
are expected. In the extremely rare event that an individual is killed or injured by icebreaking; it would
not be expected to have any population level impact.

Penguins are more susceptible to icebreaking than other bird species in the proposed action areas due
to their close association with sea ice and reduced mobility while out of the water. The penguin species
observed in the Ross Sea are Adélie and emperor penguins. Adélie penguins breed on land, and emperor
penguins breed on sea ice in the austral autumn. Neither species would be exposed to icebreaking
operations which occur during the austral summer.
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The long-term effect of icebreaking activities on seabirds is expected to be negligible because any
response is expected to be temporary and any seabird that did exhibit a behavioral response would be
expected to return to its normal behavior once icebreaking has ceased or the icebreaker has left the
area. Icebreaking associated with the Proposed Action would not alter the physical or biological features
essential to the conservation of ESA-listed spectacled or Steller’s eiders. Seabirds are either not likely to
respond to icebreaking or are not likely to respond in ways that would significantly disrupt normal
behavior patterns which include, but are not limited to: migration, breeding, feeding, or sheltering. Ice
habitats are not designated as essential elements of critical habitat for Steller’s or spectacled eider.

Icebreaking associated with the Proposed Action would not result in significant impacts to birds or result
in significant harm to birds. Pursuant to the ESA, icebreaking associated with the Proposed Action may
affect, but is not likely to adversely affect the ESA-listed spectacled eider nor would it result in the
destruction or adverse modification of federally-designated critical habitat of the spectacled eider or
Steller’s eider. Icebreaking would have no effect on the ESA-listed marbled murrelet, short-tailed
albatross, or Steller’s eider as they do not associate with sea ice. Pursuant to the MBTA, icebreaking
associated with the Proposed Action would not result in a significant adverse effect on migratory bird
populations.

4.2.4.5 Marine Mammals

As discussed in Section 4.1.4.4, the noise associated with icebreaking activities is most likely to result in
marine mammals swimming away from the icebreaking vessel or avoiding the area for a short period.
Therefore, it is highly unlikely that icebreaking would strike a marine mammal or cause any physical
harm. Pinnipeds and polar bears that haul out on the ice may be more susceptible to impacts caused by
icebreaking.

The proposed critical habitat for ringed seals includes the following essential features:

e Seaice habitat suitable for the formation and maintenance of subnivean birth lairs used for
sheltering pups during whelping and nursing.

e Seaice habitat suitable as a platform for basking and molting, which is defined as sea ice of 15
percent or more concentration, except for bottom-fast ice extending seaward from the coastline
in waters less than 6.6 ft (2 m) deep.

e Primary prey resources to support Arctic ringed seals, which are defined to be arctic cod, saffron
cod, shrimp, and amphipods.

Critical habitat for polar bears includes the following essential features, relative to sea ice:

e Seaice habitat located over the continental shelf at depths of 984 ft (300 m) or less. In spring
and summer, this habitat follows the northward progression of the ice edge as it retreats
northward. In fall, this sea ice habitat follows the southward progression of the ice edge as it
advances southward.

e Seaice within 1 mi (1.6 km) of the mean high tide line of barrier island habitat. Barrier islands
are used as migration corridors. Polar bears can move freely between barrier islands by
swimming or walking on ice or sand bars, thereby avoiding human disturbance.
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Though no critical habitat is designated for bearded seals, they are also strongly associated with sea ice
habitat in the Arctic. In winter, individuals generally move south as the pack ice advances into the Bering
Sea. In late spring and summer, bearded seals move north as the ice edge recedes into the Chukchi and
Beaufort seas. However, some bearded seals stay near the edge of shorefast ice all winter and do not
migrate south. Leads, polynyas, and other openings in the sea ice are important features of bearded seal
habitat. Juvenile bearded seals tend to associate with sea ice less than adults and are often found in ice
free areas such as bays and estuaries. The distribution of bearded seals appears to be strongly
associated with shallow water and high biomass of the benthic prey they feed on. They are limited to
feeding depths of less than 492-656 ft (150-200 m).

Icebreaking activities would be limited to areas of thick, wide concentrations of sea ice. Although
icebreaking may result in the temporary displacement of primary prey resources of ringed seals, these
species are expected to return to their normal behaviors shortly after the initial disturbance. In the
spring through the fall, these areas are expected to be at a minimum, which would reduce the impact to
the ringed seals’ proposed critical habitat. The ringed seal subnivean lairs are excavated in drifts over
breathing holes in the ice, in which they rest, give birth, and nurse their pups for five to nine weeks
during late winter and spring (Smith and Stirling 1975). Most ringed seals are born in early April and
about a month after parturition, mating begins in late April and early May. Ringed seals are expected in
the Arctic proposed action area year-round, but during the Arctic summer months, from May to
September, pupping will not occur and subnivean lairs will not be occupied. Since icebreaking may occur
year-round, especially with the reduction in ice extent and accessibility needs of users in the Arctic
Region, icebreaking areas could overlap with subnivean lairs. However, Williams et al. (2006)
determined that ringed seals abandoned subnivean lairs in areas where there was high ice deformation.
In addition, ringed seals appeared to abandon and construct structures in the Beaufort Sea throughout
the winter and spring at rates higher than previously documented; in particular, more structures are
created as the season progressed (Williams et al. 2006). This supports the concept that ringed seals have
a non-exclusive reliance on early winter structures.

Ringed seals typically construct their lairs in landfast ice (ice securely attached to land) that typically
extends 25 to 40 km offshore (Kovacs and Mellor 1974; Stringer 1974; Wadhams 2000). Williams et al.
(2006) indicated that given the turnover and creation of new structures during the ice-covered season, it
is unlikely that the loss of a breathing hole or resting structure over the course of the winter, from
natural or anthropogenic causes, would significantly impact an individual seal. Although icebreaking
could overlap with ringed seal structures, it is likely that the noise of the icebreaking would alert any
seal well before the icebreaker reaches the subnivean lair, and similar to a predator flight response, the
seal would abandon the lair. Therefore, it is unlikely that icebreaking would cause injury or mortality to a
ringed seal or their pup from the physical presence of the icebreaking.

Icebreaking may result in localized changes to the polar bear and proposed ringed seal critical habitat as
larger sheets of floating ice are broken down into smaller sizes. However, icebreakers do not diminish or
destroy ice habitat because the amount of ice that is broken up relative to the overall total amount of
ice is small.

Icebreaking from the Proposed Action is not likely to significantly impact marine mammals or result in
significant harm to marine mammals. Pursuant to the ESA, icebreaking would have no effect on the blue
whale, fin whale, gray whale, humpback whale, North Pacific right whale, sei whale, Southern Resident
killer whale, sperm whale, and Steller sea lion. In accordance with the ESA, icebreaking may affect, but is
not likely to adversely affect bowhead whales, polar bears, bearded seals, and ringed seals. The
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Proposed Action would not result in the destruction or adverse modification of federally-designated
critical habitat for the North Pacific right whale, Southern Resident killer whale, Steller sea lion, polar
bear, and the proposed ringed seal critical habitat because critical habitat would be avoided.

4.2.4.6 Impacts from Icebreaking Under the Alternatives 2 and 3
Alternative 2: Leasing

It is assumed that icebreaking from a leased vessel would be similar to what is in current use and the
potential impact would be similar to what was analyzed under Alternative 1. Therefore, the potential
impacts associated with icebreaking under Alternative 2 are the same as under Alternative 1. Therefore,
icebreaking from Alternative 2 is not likely to significantly impact or result in significant harm to
invertebrates, fish, EFH, birds, and marine mammals.

Alternative 3: No Action

Under the No Action Alternative, the Coast Guard would fulfill its missions in the Arctic and Antarctic
using existing polar icebreaker assets, which are reaching the end of their service lives. The current polar
icebreaker fleet would continue current operations. Therefore, as long as the current polar icebreaker
fleet is operational, baseline conditions of the existing environment would remain unchanged and would
not significantly impact or result in significant harm to invertebrates, fish, EFH, birds, and marine
mammals. Once the current fleet of icebreakers are decommissioned and no longer in operation, the
Coast Guard would no longer have polar icebreakers in their fleet and therefore, operations and training
from a polar icebreaker would no longer occur.

4.2.5 Military Expended Materials

As part of the Proposed Action, defensive and offensive gunnery training activities would occur in open
ocean locations in the Pacific Northwest proposed action area and on rare occasions in the Arctic
proposed action area (see Section 2.1.1). MEM associated with these activities would include targets,
target fragments, and inert small caliber projectiles'® that would not be recovered. Targets used as part
of the Proposed Action are surface “killer tomato” units, which are designed for reuse, however retrieval
would not be expected during Proposed Action. Additionally, high-explosives would not be used for
training purposes and gunnery training would not likely produce target fragments. Most likely, these
targets would drift with currents until popping, then sink through the water column and end up on the
seafloor. Targets placed on ice (in the Arctic proposed action area) would sink once the ice melts. As
target sink to the seafloor, they would be degraded over time. Marine microbes and fungi, such as
polyhydroxyalkanoates, a bacterial carbon and energy source, are known to degrade biologically
produced polyesters (Doi et al. 1992). Marine microbes also degrade other synthetic polymers, although
at slower rates (Shah et al. 2008).

13 5pecifically, military munitions as they relate to solid waste and their intended use, are not discarded, not solid wastes under RCRA’s Subtitle
C regulations, and consequently not regulated as hazardous waste. The EPA seeks to avoid interference with DoD's national security mission
regarding training and readiness. Therefore, EPA's practice is to exercise its enforcement discretion to except from RCRA regulation MEC used
for its intended purpose and remaining on operational ranges. However, EPA has used the Agency's remedial cleanup enforcement authorities’
environment at operational ranges when necessary to ensure protection of public health and the environment.
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Inert small caliber (0.50 caliber or MK-38 standard [25 mm]) gun rounds used in gunnery training may
also enter the water as MEM during the Proposed Action and would not be recovered. These small
caliber projectiles may be ingested by species on the seafloor, which is analyzed below.

MEM have the potential to impact or harm the marine environment by altering or disturbing the
seafloor. Target, target fragments, and small caliber gun rounds may impact or harm individual animals,
but the number of individuals that could be impacted or harmed would be few, such that it would not
result in significant population level effects. It is not anticipated that MEM would impact or harm marine
vegetation (see Section 3.2.1), because the likelihood that MEM would overlap with marine vegetation
in the proposed action areas is extremely rare. Due to their size, such MEM would not be expected to
impact or harm invertebrates. No effect to leatherback sea turtles is anticipated as MEM would not
overlap with the leatherback sea turtle’s range. The potential impact or harm from MEM to bottom
habitats and sediments and EFH, as well as potential impact or harm from ingestion of MEM by fish,
birds and marine mammals is discussed in detail below.

4.2.5.1 Bottom Habitat and Sediments

Small caliber projectiles are metal and would move quickly through the water column before settling on
the bottom habitat and sediments in the proposed actions areas (see Section 3.1.1). Settling (MEM) on
the seafloor could impact marine habitats by creating localized disturbance of the seafloor, craters of
soft bottom sediments, or structural damage to hard bottom habitats. Impacts on soft bottom habitats
would be short term, as these are constantly moving and shifting. Impacts on hard bottom would be
long term. It is anticipated that, over time, projectiles could become colonized by invertebrates, thus,
becoming part of the bottom habitat. MEM that settles in the shallower, more dynamic environments of
the continental shelf would likely be covered over by sediments due to currents and other coastal
processes. After many years the materials that make up MEM would break down into smaller pieces and
become part of the sediment. MEM associated with the Proposed Action would not result in significant
impacts or harm to the bottom habitat and sediments in the proposed action areas.

4.2.5.2 Essential Fish Habitat

In both the Pacific Northwest and Arctic proposed action areas (Bering Sea), many species of fish have
bottom habitat designated as EFH. These are discussed in Section 3.2.4.2 and Section 3.2.4.1,
respectively. Gunnery training would take place either in the Pacific Northwest proposed action area or
on an existing Navy range. MEM from gunnery training consists of 500 small caliber rounds per year.
MEM impacts on soft bottom habitats, which comprise most of this area, would be short term, as
sediments are constantly moving and shifting. Pursuant to the EFH requirements of the Magnuson-
Stevens Act and implementing regulations, the use of MEM during gunnery training would not have an
adverse effect on EFH because the quality and quantity of non-living substrate that constitutes EFH
would not be reduced due to the small amount of expended materials.

4.2.5.3 Fish

Gunnery training for which killer tomato targets are used would primarily take place in the Pacific
Northwest proposed action area, and on rare occasions in the Arctic (Bering Sea). Fish species for these
areas are explained in greater detail in Sections 3.2.3.3and 3.2.3.1, respectively. MEM from targets
would not present a significant threat to fish populations because of the small numbers of these targets
used and the large distance which expended material would be dispersed across the proposed action
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areas. Small pieces may be ingested by an individual, however targets and targe