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DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric
Administration

RIN 0648—XA830

Takes of Marine Mammals Incidental to
Specified Activities; Taking Marine
Mammals Incidental to a Wharf
Construction Project

AGENCY: National Marine Fisheries
Service (NMFS), National Oceanic and
Atmospheric Administration (NOAA),
Commerce.

ACTION: Notice; proposed incidental
harassment authorization; request for
comments.

SUMMARY: NMFS has received an
application from the U.S. Navy (Navy)
for an Incidental Harassment
Authorization (IHA) to take marine
mammals, by harassment, incidental to
construction activities as part of a wharf
construction project. Pursuant to the
Marine Mammal Protection Act
(MMPA), NMFS is requesting comments
on its proposal to issue an IHA to the
Navy to take, by Level B Harassment
only, six species of marine mammals
during the specified activity.

DATES: Comments and information must
be received no later than January 20,
2012.

ADDRESSES: Comments on the
application should be addressed to
Michael Payne, Chief, Permits and
Conservation Division, Office of
Protected Resources, National Marine
Fisheries Service, 1315 East-West
Highway, Silver Spring, MD 20910—
3225. The mailbox address for providing
email comments is ITP.Laws@noaa.gov.
NMFS is not responsible for email
comments sent to addresses other than
the one provided here. Comments sent
via email, including all attachments,
must not exceed a 10-megabyte file size.

Instructions: All comments received
are a part of the public record and will
generally be posted to http://
www.nmfs.noaa.gov/pr/permits/
incidental.htm without change. All
Personal Identifying Information (e.g.,
name, address) voluntarily submitted by
the commenter may be publicly
accessible. Do not submit Confidential
Business Information or otherwise
sensitive or protected information.

An electronic copy of the application
containing a list of the references used
in this document may be obtained by
writing to the address specified above,
telephoning the contact listed below
(see FOR FURTHER INFORMATION CONTACT),
or visiting the Internet at: http://
www.nmfs.noaa.gov/pr/permits/

incidental.htm. Documents cited in this
notice may also be viewed, by
appointment, during regular business
hours, at the aforementioned address.
FOR FURTHER INFORMATION CONTACT: Ben
Laws, Office of Protected Resources,
NMFS, (301) 427-8401.
SUPPLEMENTARY INFORMATION:

Background

Sections 101(a)(5)(A) and (D) of the
MMPA (16 U.S.C. 1361 et seq.) direct
the Secretary of Commerce to allow,
upon request, the incidental, but not
intentional, taking of small numbers of
marine mammals by U.S. citizens who
engage in a specified activity (other than
commercial fishing) within a specified
geographical region if certain findings
are made and either regulations are
issued or, if the taking is limited to
harassment, a notice of a proposed
authorization is provided to the public
for review.

Authorization for incidental takings
shall be granted if NMFS finds that the
taking will have a negligible impact on
the species or stock(s), will not have an
unmitigable adverse impact on the
availability of the species or stock(s) for
subsistence uses (where relevant), and if
the permissible methods of taking and
requirements pertaining to the
mitigation, monitoring and reporting of
such takings are set forth. NMFS has
defined “negligible impact” in 50 CFR
216.103 as “* * * an impact resulting
from the specified activity that cannot
be reasonably expected to, and is not
reasonably likely to, adversely affect the
species or stock through effects on
annual rates of recruitment or survival.”

Section 101(a)(5)(D) of the MMPA
established an expedited process by
which citizens of the U.S. can apply for
an authorization to incidentally take
small numbers of marine mammals by
harassment. Section 101(a)(5)(D)
establishes a 45-day time limit for
NMEF'S review of an application
followed by a 30-day public notice and
comment period on any proposed
authorizations for the incidental
harassment of marine mammals. Within
45 days of the close of the comment
period, NMFS must either issue or deny
the authorization. Except with respect to
certain activities not pertinent here, the
MMPA defines “harassment” as:

Any act of pursuit, torment, or annoyance
which (i) has the potential to injure a marine
mammal or marine mammal stock in the wild
[Level A harassment]; or (ii) has the potential
to disturb a marine mammal or marine
mammal stock in the wild by causing
disruption of behavioral patterns, including,
but not limited to, migration, breathing,
nursing, breeding, feeding, or sheltering
[Level B harassment].

Summary of Request

NMEF'S received an application on
May 25, 2011 from the Navy for the
taking of marine mammals incidental to
pile driving and removal in association
with a wharf construction project in the
Hood Canal at Naval Base Kitsap in
Bangor, WA (NBKB). The Navy
submitted a revised version of the
application on August 11, 2011, and,
responsive to discussions with NMFS as
well as new information about species
in the area, submitted a final version
deemed adequate and complete by
NMFS on November 3, 2011. The wharf
construction project is proposed to
occur over multiple years; however, this
THA would cover only the initial year of
the project, from July 16, 2012, through
July 15, 2013. Pile driving and removal
activities would occur only within an
approved in-water work window from
July 16—February 15. Six species of
marine mammals are known from the
waters surrounding NBKB: Steller sea
lions (Eumetopias jubatus), California
sea lions (Zalophus californianus),
harbor seals (Phoca vitulina), killer
whales (Orcinus orca), Dall’s porpoises
(Phocoenoides dalli), and harbor
porpoises (Phocoena phocoena). These
species may occur year-round in the
Hood Canal, with the exception of the
Steller sea lion, which is present only
from fall to late spring (October to mid-
April), and the California sea lion,
which is only present from late summer
to late spring (August to early June).
Additionally, while the Southern
Resident killer whale (listed as
endangered under the Endangered
Species Act [ESA]) is resident to the
inland waters of Washington and British
Columbia, it has not been observed in
the Hood Canal in over 15 years and
was therefore excluded from further
analysis.

NBKB provides berthing and support
services for OHIO Class ballistic missile
submarines (SSBN), also known as
TRIDENT submarines. The Navy
proposes to begin construction of the
Explosive Handling Wharf #2 (EHW-2)
facility at NBKB in order to support
future program requirements for
TRIDENT submarines berthed at NBKB.
The Navy states that construction of
EHW-2 is necessary because the
existing EHW alone will not be able to
support future TRIDENT program
requirements. Under the proposed
action—which includes only the portion
of the project that would be completed
under this proposed 1-year IHA—a
maximum of 195 pile driving days
would occur. All piles would be driven
with a vibratory hammer for their initial
embedment depths, while select piles
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would be impact driven for their final
10-15 ft (3—4.6 m) for proofing, as
necessary. Proofing involves striking a
driven pile with an impact hammer to
verify that it provides the required load-
bearing capacity, as indicated by the
number of hammer blows per foot of
pile advancement. Sound attenuation
measures (i.e., bubble curtain) would be
used during all impact hammer
operations.

For pile driving activities, the Navy
used NMFS-promulgated thresholds for
assessing pile driving and removal
impacts (NMFS, 2005b, 2009), outlined
later in this document. The Navy used
recommended spreading loss formulas
(the practical spreading loss equation
for underwater sounds and the spherical
spreading loss equation for airborne
sounds) and empirically-measured
source levels from other 30-66 in (0.8—
1.7 m) diameter pile driving events to
estimate potential marine mammal
exposures. Predicted exposures are
outlined later in this document. The
calculations predict that no Level A
harassments would occur associated
with pile driving or construction
activities, and that as many as 18,225
Level B harassments may occur during
the wharf construction project from
sound produced by pile driving activity.

Description of the Specified Activity

NBKB is located on the Hood Canal
approximately twenty miles (32 km)
west of Seattle, Washington (see Figures
2—1 through 2—4 in the Navy’s
application). NBKB provides berthing
and support services for OHIO Class
ballistic missile submarines (SSBN),
also known as TRIDENT submarines.
The Navy proposes to begin
construction of the EHW-2 facility at
NBKB in order to support future
program requirements for TRIDENT
submarines berthed at NBKB. The Navy
states that construction of EHW-2 is
necessary because the existing EHW
alone will not be able to support future
TRIDENT program requirements. The
proposed actions with the potential to
cause harassment of marine mammals
within the waterways adjacent to NBKB,
under the MMPA, are vibratory and
impact pile driving operations, as well
as vibratory removal of falsework piles,
associated with the wharf construction
project. The proposed activities that
would be authorized by this IHA would
occur between July 16, 2012, and July
15, 2013. All in-water construction
activities within the Hood Canal are
only permitted during July 16—February
15 in order to protect spawning fish
populations.

As part of the Navy’s sea-based
strategic deterrence mission, the Navy

Strategic Systems Programs directs
research, development, manufacturing,
testing, evaluation, and operational
support for the TRIDENT Fleet Ballistic
Missile program. Development of
necessary facilities for handling of
explosive materials is part of these
duties. The EHW-2 would consist of
two components: (1) The wharf proper
(or Operations Area), including the
warping wharf; and (2) two access
trestles. Please see Figures 1-1 and 1—
2 of the Navy’s application for
conceptual and schematic
representations of the proposed EHW-2.
The Operations Area would include a
support building and wharf cover. A
warping wharf is a long, narrow wharf
extension used to position submarines
prior to moving into the Operations
Area. The access trestles would allow
vehicles to travel between the
Operations Area and the shore.

The wharf proper would lie
approximately 600 ft (183 m) offshore at
water depths of 60—100 ft (18—30 m),
and would consist of the main wharf, a
warping wharf, and lightning protection
towers, all pile-supported. It would
include a slip (docking area) for
submarines, surrounded on three sides
by operational wharf area. The main
wharf would include an operations
support building providing office and
storage space and mechanical/electrical
system component housing. Additional
facility support at the wharf would
include heavy duty cranes suspended
from the cover, power utility booms, six
large lightning protection towers, and
camels (operational platforms that float
next to a moored vessel).

The access trestles would connect the
wharf to the shore. There would be an
entrance trestle and an exit trestle; these
would be combined over shallow water
to reduce overwater area. The trestles
would be pile-supported on 24-in (0.6-
m) steel pipe piles driven approximately
30 ft (9 m) into the seafloor. Spacing
between bents (rows of piles) would be
25 ft (8 m). Concrete pile caps would be
cast in place and would support pre-cast
concrete deck sections.

For the entire project, a total of up to
1,250 permanent piles ranging in size
between 24—48 in (0.6—1.2 m) in
diameter would be driven in-water to
construct the wharf, with up to three
vibratory rigs and one impact driving rig
operating simultaneously. Construction
would also involve temporary
installation of up to 150 falsework piles
used as an aid to guide permanent piles
to their proper locations. Falsework
piles, which would be removed upon
installation of the permanent piles,
would likely be steel pipe piles and
would be driven and removed using a

vibratory driver. It has not been
determined exactly what parts or how
much of the project would be
constructed during the first year;
however, a maximum of 195 days of pile
driving would occur. The analysis
contained herein is based upon the
maximum of 195 pile driving days,
rather than any specific number of piles
driven, and assumes that (1) all marine
mammals available to be incidentally
taken within the relevant area would be;
and (2) individual marine mammals
may only be incidentally taken once in
a 24-h period—for purposes of
authorizing specified numbers of take—
regardless of actual number of
exposures in that period. Table 1
summarizes the number and nature of
piles required for the entire project,
rather than what subset of piles may be
expected to be driven during the first
year of construction proposed for this
THA.

Feature Quantity
Total number of permanent Up to 1,250.
in-water piles.
Size and number of main 24-in: 140.
wharf piles. 36-in (0.9-m):
157.
48-in: 263.
Size and number of warping | 24-in: 80.
wharf piles. 36-in: 190.
Size and number of lightning | 24-in: 40.
tower piles. 36-in: 90.
Size and number of trestle 24-in: 57.
piles. 36-in: 2383.
Falsework piles .......cc.cccocuene Up to 150, 18-
to 24-in.
Maximum pile driving dura- 195 days
tion. (under 1-
year IHA).

Pile installation would utilize
vibratory pile drivers to the greatest
extent possible, and the Navy
anticipates that most piles would be
able to be vibratory driven to within
several feet of the required depth. Pile
drivability is, to a large degree, a
function of soil conditions and the type
of pile hammer. The soil conditions
encountered during geotechnical
explorations at NBKB indicate existing
conditions generally consist of fill or
sediment of very dense glacially
overridden soils. Recent experience at
two other construction locations along
the NBKB waterfront indicates that most
piles should be able to be driven with
a vibratory hammer to proper
embedment depth. However, difficulties
during pile driving may be encountered
as a result of obstructions that may exist
throughout the project area. Such
obstructions may consist of rocks or
boulders within the glacially overridden
soils. If difficult driving conditions
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occur, increased usage of an impact
hammer would occur.

Unless difficult driving conditions are
encountered, an impact hammer will
only be used to proof the load-bearing
capacity of approximately every fourth
or fifth pile. The industry standard is to
proof every pile with an impact
hammer; however, in an effort to reduce
blow counts from the impact hammer,
the engineer of record has agreed to only
proof every fourth or fifth pile. A
maximum of 200 strikes would be
required to proof each pile. Pile
production rates are dependent upon
required embedment depths, the
potential for encountering difficult
driving conditions, and the ability to
drive multiple piles without a need to
relocate the driving rig. Under best-case
scenarios (i.e., shallow piles, driving in
optimal conditions, using multiple
driving rigs), it may be possible to
install enough pilings with the vibratory
hammer that proofing may be required
for up to five piles in a day. Under this
likely scenario, with a single impact
hammer used to proof up to five piles
per day at 200 strikes per pile, it is
estimated that up to a maximum of
1,000 strikes from an impact hammer
would be required per day.

If difficult subsurface driving
conditions (i.e., cobble/boulder zones)
are encountered that cause refusal with
the vibratory equipment, it may be
necessary to use an impact hammer to
drive some piles for the remaining
portion of their required depth. The
worst-case scenario is that a pile would
be driven for its entire length using an
impact hammer. Given the uncertainty
regarding the types and quantities of
boulders or cobbles that may be
encountered, and the depth at which
they may be encountered, the number of
strikes necessary to drive a pile its
entire length could be approximately
1,000 to 2,000 strikes per pile. The Navy
estimates that a possible worst-case
daily scenario would require driving
three piles full length (at a worst-case of
2,000 strikes per pile) after the piles
have become hung on large boulders
early in the installation process, with
proofing of an additional two piles (at
200 strikes each) that were able to be
installed primarily via vibratory means.
This worst-case scenario would
therefore result in a maximum of 6,400
strikes per day. All piles driven or
struck with an impact hammer would be
surrounded by a bubble curtain or other
sound attenuation device over the full
water column to minimize in-water
sound. Up to three vibratory rigs and
one impact rig would be used at a time.
Pile production rate (number of piles
driven per day) is affected by many

factors: size, type (vertical vs. angled),
and location of piles; weather; number
of driver rigs operating; equipment
reliability; geotechnical (subsurface)
conditions; and work stoppages for
security or environmental reasons (such
as presence of marine mammals).

Pile driving would typically take
place 6 days per week. The allowable
season for in-water work, including pile
driving, at NBKB is July 16 through
February 15, which was established by
the Washington Department of Fish and
Wildlife in coordination with NMFS
and the U.S. Fish and Wildlife Service
(USFWS) to protect juvenile salmon.
Impact pile driving during the first half
of the in-water work window (July 16 to
September 15) would only occur
between 2 hours after sunrise and 2
hours before sunset to protect breeding
marbled murrelets (an ESA-listed bird
under the jurisdiction of USFWS).
Between September 16 and February 15,
construction activities occurring in the
water would occur during daylight
hours (sunrise to sunset). Other
construction (not in-water) may occur
between 7 a.m. and 10 p.m., year-round.

The number of construction barges
(derrick and material) on site at any one
time would vary between two and eight
depending on the type of construction
taking place. The maximum number of
eight barges would likely be present at
the beginning of construction, with
multiple rigs and their support barges
required to complete the work at various
areas of the wharf. As pile installation
progresses, the area will become
congested, limiting the space available
to support the pile driving rigs and
barges. Also, as sections of the wharf are
completed the need for some of the rigs/
barges will be reduced. As a result,
fewer barges would likely be necessary
as the project progresses. Tug boats
would tow barges to and from the
construction site and position the barges
for construction activity. Tug boats
would leave the site once these tasks
were completed and so would not be on
site for extended periods; there would
be no more than two tug boats on site
at any one time. Up to six smaller skiff-
type boats would be on site performing
various functions in support of
construction and monitoring
requirements.

Operation of the EHW-2 would not
result in an increase in boat traffic along
the NBKB waterfront. Rather, a portion
of the ongoing operations and boat
traffic at the existing EHW and other
facilities within the Waterfront
Restricted Area (e.g., Delta Pier and
Marginal Wharf) would be diverted to
the EHW-2. The EHW-2 may be used as
a backup explosives handling facility for

TRIDENT submarines currently
homeported at NBKB when there are no
TRIDENT operations at the existing
EHW. The EHW-2 may also provide
temporary berthing when no ordnance
handling operations are occurring at
either wharf. No increase in boat traffic
would be required to achieve planned
operations. The increase in future
operations at the waterfront would only
require that boats remain at an EHW
longer when in port for maintenance
and upgrades. The overall level of traffic
and activity along the NBKB waterfront
would not increase as a result of
operating the EHW-2. Operation of the
EHW-2 may require approximately
twenty additional military and civilian
personnel. The EHW-2 would be staffed
24 hours per day, 7 days per week.
Maintenance of the EHW-2 would
include routine inspections, repair, and
replacement of facility components as
required. It would not be necessary to
replace piles during the design life of
the EHW-2. Fouling organisms would
not be removed from piles.

Description of Sound Sources

Sound travels in waves, the basic
components of which are frequency,
wavelength, velocity, and amplitude.
Frequency is the number of pressure
waves that pass by a reference point per
unit of time and is measured in Hz or
cycles per second. Wavelength is the
distance between two peaks of a sound
wave; lower frequency sounds have
longer wavelengths than higher
frequency sounds and attenuate more
rapidly in shallower water. Amplitude
is the height of the sound pressure wave
or the ‘loudness’ of a sound and is
typically measured using the decibel
(dB) scale. A dB is the ratio between a
measured pressure (with sound) and a
reference pressure (sound at a constant
pressure, established by scientific
standards). It is a logarithmic unit that
accounts for large variations in
amplitude; therefore, relatively small
changes in dB ratings correspond to
large changes in sound pressure. When
referring to SPLs (SPLs; the sound force
per unit area), sound is referenced in the
context of underwater sound pressure to
1 microPascal (uPa). One pascal is the
pressure resulting from a force of one
newton exerted over an area of one
square meter. The source level
represents the sound level at a distance
of 1 m from the source (referenced to
1 uPa). The received level is the sound
level at the listener’s position.

Root mean square (rms) is the
quadratic mean sound pressure over the
duration of an impulse. Rms is
calculated by squaring all of the sound
amplitudes, averaging the squares, and
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then taking the square root of the
average (Urick, 1975). Rms accounts for
both positive and negative values;
squaring the pressures makes all values
positive so that they may be accounted
for in the summation of pressure levels
(Hastings and Popper, 2005). This
measurement is often used in the
context of discussing behavioral effects,
in part because behavioral effects,
which often result from auditory cues,
may be better expressed through
averaged units than by peak pressures.

When underwater objects vibrate or
activity occurs, sound-pressure waves
are created. These waves alternately
compress and decompress the water as
the sound wave travels. Underwater
sound waves radiate in all directions
away from the source (similar to ripples
on the surface of a pond), except in
cases where the source is directional.
The compressions and decompressions
associated with sound waves are
detected as changes in pressure by
aquatic life and man-made sound
receptors such as hydrophones.
Underwater sound levels (‘ambient
sound’) are comprised of multiple
sources, including physical (e.g., waves,

earthquakes, ice, atmospheric sound),
biological (e.g., sounds produced by
marine mammals, fish, and
invertebrates), and anthropogenic sound
(e.g., vessels, dredging, aircraft,
construction). Even in the absence of
anthropogenic sound, the sea is
typically a loud environment. A number
of sources of sound are likely to occur
within Hood Canal, including the
following (Richardson et al., 1995):

e Wind and waves: The complex
interactions between wind and water
surface, including processes such as
breaking waves and wave-induced
bubble oscillations and cavitation, are a
main source of naturally occurring
ambient noise for frequencies between
200 Hz and 50 kHz (Mitson, 1995). In
general, ambient noise levels tend to
increase with increasing wind speed
and wave height. Surf noise becomes
important near shore, with
measurements collected at a distance of
8.5 km (5.3 mi) from shore showing an
increase of 10 dB in the 100 to 700 Hz
band during heavy surf conditions.

e Precipitation noise: Noise from rain
and hail impacting the water surface can
become an important component of total
noise at frequencies above 500 Hz, and

possibly down to 100 Hz during quiet
times.

e Biological noise: Marine mammals
can contribute significantly to ambient
noise levels, as can some fish and
shrimp. The frequency band for
biological contributions is from
approximately 12 Hz to over 100 kHz.

e Anthropogenic noise: Sources of
ambient noise related to human activity
include transportation (surface vessels
and aircraft), dredging and construction,
oil and gas drilling and production,
seismic surveys, sonar, explosions, and
ocean acoustic studies (Richardson et
al., 1995). Shipping noise typically
dominates the total ambient noise for
frequencies between 20 and 300 Hz. In
general, the frequencies of
anthropogenic sounds are below 1 kHz
and, if higher frequency sound levels
are created, they will attenuate
(decrease) rapidly (Richardson et al.,
1995). Known sound levels and
frequency ranges associated with
anthropogenic sources similar to those
that would be used for this project are
summarized in Table 2. Details of each
of the sources are described in the
following text.

TABLE 2—REPRESENTATIVE SOUND LEVELS OF ANTHROPOGENIC SOURCES

Frequency
Sound source range (Hz) Underwater sound level (dB re 1 pPa) Reference

Small VeSSels .....cccccuveeeeiieeciieecieeeee, 250-1,000 | 151 dBrmsat 1 m (3.3 ft) .ooceeeiriiieen. Richardson et al., 1995.
Tug docking gravel barge ...........cccceeeueenee 200-1,000 | 149 dB rms at 100 m (328 ft) Blackwell and Greene, 2002.
Vibratory driving of 72-in (1.8 m) steel 10-1,500 | 180 dB rms at 10 m (33 ft) ..cccccvvrcrieinens lllingworth and Rodkin, 2007.

pipe pile.
Impact driving of 36-in steel pipe pile ....... 10-1,500 | 195 dB rms at 10 m ....cccoceeviviiiiiiieiies WSDOT, 2007.
Impact driving of 66-in cast-in-steel-shell 10-1,500 | 195 dB rmsat 10 m ...ccoocveviveeeeeieeeee, Reviewed in Hastings and Popper, 2005.

pile.

In-water construction activities
associated with the project would
include impact pile driving and
vibratory pile driving and removal. The
sounds produced by these activities fall
into one of two sound types: pulsed and
non-pulsed (defined in next paragraph).
The distinction between these two
general sound types is important
because they have differing potential to
cause physical effects, particularly with
regard to hearing (e.g., Ward, 1997 in
Southall et al., 2007). Please see
Southall et al., (2007) for an in-depth
discussion of these concepts.

Pulsed sounds (e.g., explosions,
gunshots, sonic booms, and impact pile
driving) are brief, broadband, atonal
transients (ANSI, 1986; Harris, 1998)
and occur either as isolated events or
repeated in some succession. Pulsed
sounds are all characterized by a
relatively rapid rise from ambient
pressure to a maximal pressure value

followed by a decay period that may
include a period of diminishing,
oscillating maximal and minimal
pressures. Pulsed sounds generally have
an increased capacity to induce physical
injury as compared with sounds that
lack these features.

Non-pulse (intermittent or continuous
sounds) can be tonal, broadband, or
both. Some of these non-pulse sounds
can be transient signals of short
duration but without the essential
properties of pulses (e.g., rapid rise
time). Examples of non-pulse sounds
include those produced by vessels,
aircraft, machinery operations such as
drilling or dredging, vibratory pile
driving, and active sonar systems. The
duration of such sounds, as received at
a distance, can be greatly extended in a
highly reverberant environment.

Impact hammers operate by
repeatedly dropping a heavy piston onto
a pile to drive the pile into the substrate.

Sound generated by impact hammers is
characterized by rapid rise times and
high peak levels, a potentially injurious
combination (Hastings and Popper,
2005). Vibratory hammers install piles
by vibrating them and allowing the
weight of the hammer to push them into
the sediment. Vibratory hammers
produce significantly less sound than
impact hammers. Peak SPLs may be
180 dB or greater, but are generally 10
to 20 dB lower than SPLs generated
during impact pile driving of the same-
sized pile (Caltrans, 2009). Rise time is
slower, reducing the probability and
severity of injury (USFWS, 2009), and
sound energy is distributed over a
greater amount of time (Nedwell and
Edwards, 2002; Carlson et al., 2001).

Ambient Sound

The underwater acoustic environment
consists of ambient sound, defined as
environmental background sound levels
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lacking a single source or point
(Richardson et al., 1995). The ambient
underwater sound level of a region is
defined by the total acoustical energy
being generated by known and
unknown sources, including sounds
from both natural and anthropogenic
sources. The sum of the various natural
and anthropogenic sound sources at any
given location and time depends not
only on the source levels (as determined
by current weather conditions and
levels of biological and shipping
activity) but also on the ability of sound
to propagate through the environment.
In turn, sound propagation is dependent
on the spatially and temporally varying
properties of the water column and sea
floor, and is frequency-dependent. As a
result of the dependence on a large
number of varying factors, the ambient
sound levels at a given frequency and
location can vary by 10-20 dB from day
to day (Richardson et al., 1995).

In the vicinity of the project area, the
average broadband ambient underwater
sound levels were measured at 114 dB
re 1uPa between 100 Hz and 20 kHz
(Slater, 2009). Peak spectral sound from
industrial activity was noted below the
300 Hz frequency, with maximum levels
of 110 dB re 1uPa noted in the 125 Hz
band. In the 300 Hz to 5 kHz range,
average levels ranged between 83—99 dB
re 1uPa. Wind-driven wave sound
dominated the background sound
environment at approximately 5 kHz
and above, and ambient sound levels
flattened above 10 kHz.

Airborne sound levels at NBKB vary
based on location but are estimated to
average around 65 dBA (A-weighted
decibels) in the residential and office
park areas, with traffic sound ranging
from 60-80 dBA during daytime hours
(Cavanaugh and Tocci, 1998). The
highest levels of airborne sound are
produced along the waterfront and at
the ordnance handling areas, where
estimated sound levels range from 70—
90 dBA and may peak at 99 dBA for
short durations. These higher sound
levels are produced by a combination of
sound sources including heavy trucks,
forklifts, cranes, marine vessels,
mechanized tools and equipment, and
other sound-generating industrial or
military activities.

Sound Attenuation Devices

Sound levels can be greatly reduced
during impact pile driving using sound
attenuation devices. There are several
types of sound attenuation devices
including bubble curtains, cofferdams,
and isolation casings (also called
temporary noise attenuation piles
[TNAP]), and cushion blocks. Bubble
curtains create a column of air bubbles

rising around a pile from the substrate
to the water surface. The air bubbles
absorb and scatter sound waves
emanating from the pile, thereby
reducing the sound energy. Bubble
curtains may be confined or unconfined.
An unconfined bubble curtain may
consist of a ring seated on the substrate
and emitting air bubbles from the
bottom. An unconfined bubble curtain
may also consist of a stacked system,
that is, a series of multiple rings placed
at the bottom and at various elevations
around the pile. Stacked systems may be
more effective than non-stacked systems
in areas with high current and deep
water (Caltrans, 2009).

A confined bubble curtain contains
the air bubbles within a flexible or rigid
sleeve made from plastic, cloth, or pipe.
Confined bubble curtains generally offer
higher attenuation levels than
unconfined curtains because they may
physically block sound waves and they
prevent air bubbles from migrating away
from the pile. For this reason, the
confined bubble curtain is commonly
used in areas with high current velocity
(Caltrans, 2009).

An isolation casing is a hollow pipe
that surrounds the pile, isolating it from
the in-water work area. The casing is
dewatered before pile driving. This
device provides levels of sound
attenuation similar to that of bubble
curtains (Caltrans, 2009). Sound levels
can be reduced by 8 to 14 dB. Cushion
blocks consist of materials (e.g., wood,
nylon) placed atop piles during impact
pile driving activities to reduce source
levels. Typically sound reduction can
range from 4 to a maximum of 26 dB.

Cofferdams are often used during
construction for isolating the in-water
work area, but may also be used as a
sound attenuation device. Dewatered
cofferdams may provide the highest
levels of sound reduction of any
attenuation device; however, they do
not eliminate underwater sound because
sound can be transmitted through the
substrate (Caltrans, 2009). Cofferdams
that are not dewatered provide very
limited reduction in sound levels.

Both environmental conditions and
the characteristics of the sound
attenuation device may influence the
effectiveness of the device. According to
Caltrans (2009):

¢ In general, confined bubble curtains
attain better sound attenuation levels in
areas of high current than unconfined
bubble curtains. If an unconfined device
is used, high current velocity may
sweep bubbles away from the pile,
resulting in reduced levels of sound
attenuation.

e Softer substrates may allow for a
better seal for the device, preventing

leakage of air bubbles and escape of
sound waves. This increases the
effectiveness of the device. Softer
substrates also provide additional
attenuation of sound traveling through
the substrate.

e Flat bottom topography provides a
better seal, enhancing effectiveness of
the sound attenuation device, whereas
sloped or undulating terrain reduces or
eliminates its effectiveness.

¢ Air bubbles must be close to the
pile; otherwise, sound may propagate
into the water, reducing the
effectiveness of the device.

e Harder substrates may transmit
ground-borne sound and propagate it
into the water column.

The literature presents a wide array of
observed attenuation results for bubble
curtains (e.g., WSF, 2009; WSDOT,
2008; USFWS, 2009; Caltrans, 2009).
The variability in attenuation levels is
due to variation in design, as well as
differences in site conditions and
difficulty in properly installing and
operating in-water attenuation devices.
As a general rule, reductions of greater
than 10 dB cannot be reliably predicted
(Caltrans, 2009).

Sound Thresholds

Since 1997, NMFS has used generic
sound exposure thresholds to determine
when an activity in the ocean that
produces sound might result in impacts
to a marine mammal such that a take by
harassment might occur (NMFS, 2005b).
To date, no studies have been
conducted that examine impacts to
marine mammals from pile driving
sounds from which empirical sound
thresholds have been established.
Current NMFS practice regarding
exposure of marine mammals to sound
is that cetaceans and pinnipeds exposed
to impulsive sounds of 180 and 190 dB
rms or above, respectively, are
considered to have been taken by Level
A (i.e., injurious) harassment.
Behavioral harassment (Level B) is
considered to have occurred when
marine mammals are exposed to sounds
at or above 160 dB rms for impulse
sounds (e.g., impact pile driving) and
120 dB rms for continuous sound (e.g.,
vibratory pile driving), but below
injurious thresholds. For airborne
sound, pinniped disturbance from haul-
outs has been documented at 100 dB
(unweighted) for pinnipeds in general,
and at 90 dB (unweighted) for harbor
seals. NMFS uses these levels as
guidelines to estimate when harassment
may occur.

Distance to Sound Thresholds

Underwater Sound Propagation
Formula—Pile driving would generate
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underwater noise that potentially could
result in disturbance to marine
mammals in the project area.
Transmission loss (TL) is the decrease
in acoustic intensity as an acoustic
pressure wave propagates out from a
source. TL parameters vary with
frequency, temperature, sea conditions,
current, source and receiver depth,
water depth, water chemistry, and
bottom composition and topography. A
practical sound propagation modeling
technique was used by the Navy to
estimate the range from the pile driving
activity to various SPL thresholds in
water. This model follows a geometric
propagation loss based on the distance
from the driven pile, resulting in a 4.5
dB reduction in level for each doubling
of distance from the source. In this
model, the SPL at some distance away
from the source (e.g., driven pile) is
governed by a measured source level,
minus the transmission loss of the
energy as it dissipates with distance.
The formula for underwater TL is:
TL = 15 * logio(Ri/Rz), where
R, = the distance of the modeled SPL from
the driven pile, and
R, = the distance from the driven pile of the
initial measurement.

The degree to which underwater
sound propagates away from a sound
source is dependent on a variety of

factors, most notably by the water
bathymetry and presence or absence of
reflective or absorptive conditions
including in-water structures and
sediments. Spherical spreading occurs
in a perfectly unobstructed (free-field)
environment not limited by depth or
water surface, resulting in a 6 dB
reduction in sound level for each
doubling of distance from the source
(20*log[range]). Cylindrical spreading
occurs in an environment in which
sound propagation is bounded by the
water surface and sea bottom, resulting
in a reduction of 3 dB in sound level for
each doubling of distance from the
source (10*log[range]). The propagation
environment along the NBKB waterfront
conforms to neither spherical nor
cylindrical spreading; as the receiver
moves away from the shoreline, the
water increases in depth, resulting in an
expected propagation environment that
would lie between spherical and
cylindrical spreading loss conditions.
Since there is no available data
regarding propagation loss along the
NBKB waterfront, a practical spreading
loss model was adopted as the most
likely approximation of the sound
propagation environment.
Hydroacoustic monitoring results from
the Navy’s Test Pile Project (see 76 FR
38361; July 30, 2011) will be used, when

available, to confirm the validity of the
practical spreading model for estimating
acoustic propagation in the project area.
That project concluded on October 31,
2011.

Underwater Sound From Pile
Driving—The intensity of pile driving
sounds is greatly influenced by factors
such as the type of piles, hammers, and
the physical environment in which the
activity takes place. A large quantity of
literature regarding SPLs recorded from
pile driving projects is available for
consideration. In order to determine
reasonable SPLs and their associated
affects on marine mammals that are
likely to result from pile driving at
NBKB, studies with similar properties to
the proposed action were evaluated.
Sound levels associated with vibratory
pile removal are assumed to be the same
as those during vibratory installation
(Caltrans, 2007)—which is likely a
conservative assumption—and have
been taken into consideration in the
modeling analysis. Overall, studies
which met the following parameters
were considered: (1) Pile size and
materials: Steel pipe piles (30-72 in
diameter); (2) Hammer machinery:
Vibratory and impact hammer; and (3)
Physical environment: shallow depth
(less than 100 ft [30 m]).

TABLE 3—UNDERWATER SPLS FROM MONITORED CONSTRUCTION ACTIVITIES USING IMPACT HAMMERS

Project and location

Pile size and type

Water depth

Eagle Harbor Maintenance Facility, WA
Friday Harbor Ferry Terminal, WA ........
Unknown, CA
Mukilteo Test Piles, WA ...
Anacortes Ferry, WA ...,
Carderock Pier, NBKB, WA
Russian River, CA ..................
Unknown, CA
Richmond-San Rafael Bridge, CA

36-in steel pipe pile
42-in steel pipe pile
48-in steel pipe pile
60-in cast-in-steel-shell ....
66-in steel pipe pile

30-in (0.8 m) steel pipe pile ........ccc....... 10 m (33 ft) ..
30-in steel pipe pile .....cccoceeviiiiiniieene 10m ...
36-in steel pipe pile ..o 10m ............
36-in steel pipe pile .....cccocceeiiiiiiiiieens 7.3 m (24 ft) ...

.............................. 12.8 m (42 ft)

10m
4 m (13 ft)

14-22 m (48-70 ft)
2m (6.6 f) ...

Measured SPLs
weeureeee | 192 dB re 1 pPa (rms) at 10 m (33 ft).
196 dB re 1 puPa (rms) at 10 m.
193 dB re 1 uPa (rms) at 10 m
195 dB re 1 uPa (rms) at 10 m
........ 199 dB re 1 puPa (rms) at 10 m.
195 dB re 1 uPa (rms) at 10 m
......... 195 dB re 1 uPa (rms) at 10 m
195 dB re 1 uPa (rms) at 10 m
195 dB re 1 uPa (rms) at 10 m

Sources: WSDOT, 2005, 2008; Caltrans, 2007; Reyff, 2005; JASCO, 2005; Laughlin, 2005; Navy, 2009.

The tables presented here detail
representative pile driving SPLs that
have been recorded from similar
construction activities in recent years.
Due to the similarity of these actions

and the Navy’s proposed action, these
values represent reasonable SPLs which
could be anticipated, and which were
used in the acoustic modeling and
analysis. Table 3 represents SPLs that

may be expected during pile installation
using an impact hammer. Table 4
represents SPLs that may be expected
during pile installation using a vibratory
hammer.

TABLE 4—UNDERWATER SPLS FROM MONITORED CONSTRUCTION ACTIVITIES USING VIBRATORY HAMMERS

Project and location

Pile size and type

Water depth

Measured SPLs

Keystone Ferry Terminal, WA
Keystone Ferry Terminal, WA ..
Vashon Ferry Terminal, WA?2
Unknown, CA
Unknown, CA
Unknown, CA
Unknown, CA

36-in steel pipe pile
36-in steel pipe pile
72-in steel pipe pile
72-in steel pipe pile

30-in (0.8 m) steel pipe pile ........ccc....... 5m (15 ft)
30-in steel pipe pile 8 m (28 ft) ...
30-in steel pipe pile 6 m (20 ft) ....

164 dB re 1 uPa (rms) at 10 m (33 ft).
165 dB re 1 puPa (rms) at 10 m.
165 dB re 1 puPa (rms) at 10 m.
170 dB re 1 uPa (rms) at 10 m.
175 dB re 1 pPa (rms) at 10 m.
170 dB re 1 pPa (rms) at 10 m.
180 dB re 1 uPa (rms) at 10 m.

Sources: Laughlin, 2010a; Laughlin, 2010b; Caltrans, 2007.
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As described previously in this
document, sound attenuation measures,
including bubble curtains, can be
employed during impact pile driving to
reduce the high source pressures. For
the wharf construction project, the Navy
intends to employ sound reduction
techniques during impact pile driving,
including the use of sound attenuation
systems (e.g., bubble curtain). See
“Proposed Mitigation”, later in this
document, for more details on the
impact reduction and mitigation
measures proposed. The calculations of
the distances to the marine mammal
sound thresholds were calculated for
impact installation with the assumption
of a 10 dB reduction in source levels
from the use of sound attenuation
devices, and the Navy used the
mitigated distances for impact pile
driving for all analysis in their
application. The Navy will analyze data
from the Test Pile Program to confirm
the level of achieved sound attenuation
from use of a bubble curtain or similar
device using site-specific conditions.

All calculated distances to and the
total area encompassed by the marine
mammal sound thresholds are provided

in Table 5. The Navy used source values
of 185 dB for impact driving (the mean
SPL of the values presented in Table 3,
less 10 dB of sound attenuation from
use of a bubble curtain or similar
device) and 180 dB for vibratory driving
(the worst-case value from Table 4). The
195 dB mean SPL of values presented in
Table 3 was considered appropriate
because it matched values from projects
where larger-size pile was used and, in
addition, matched the value obtained
from the Carderock project, which was
located at the NBKB waterfront and
involved similar pile materials, water
depth, and bottom type. The maximum
value from Table 4 of 180 dB was
deemed appropriate for vibratory
driving because no data were available
for 48-in and 60-in piles. As a result, the
most conservative value was selected.
Under likely construction scenarios, up
to three vibratory drivers would operate
simultaneously with one impact driver.
Although radial distance and area
associated with the zone ensonified to
160 dB (the behavioral harassment
threshold for pulsed sounds, such as
those produced by impact driving) are

presented in Table 5, this zone would be
subsumed by the 120 dB zone produced
by vibratory driving. Thus, behavioral
harassment of marine mammals
associated with impact driving is not
considered further here. Since the 160
dB threshold and the 120 dB threshold
both indicate behavioral harassment,
pile driving effects in the two zones are
equivalent. Although such a day is not
planned, if only the impact driver was
operated on a given day, incidental take
on that day would likely be lower
because the area ensonified to levels
producing Level B harassment would be
smaller (although actual take would be
determined by the numbers of marine
mammals in the area on that day). The
use of multiple vibratory rigs at the
same time would result in a small
additive effect with regard to produced
SPLs; however, because the sound field
produced by vibratory driving would be
truncated by land in the Hood Canal, no
increase in actual sound field produced
would occur. There would be no
overlap in the 190/180-dB sound fields
produced by rigs operating
simultaneously.

TABLE 5—CALCULATED DISTANCE(S) TO AND AREA ENCOMPASSED BY UNDERWATER MARINE MAMMAL SOUND

THRESHOLDS DURING PILE INSTALLATION

Threshold Distance Area, km2 (mi2)
Impact driving, pinniped injury (190 dB) ........ccoiiiiiiiiie e 49m(16.1ft) oo 0.0001
Impact driving, cetacean injury (180 dB) .... 22 m (72.2 ft) ...... 0.002 (0.0008)
Impact driving, disturbance (160 dB)? ........ 724 m (2,375 ft) .. 1.65 (0.64)
Vibratory driving, pinniped injury (190 dB) ..... 2.1 m (6.9 ft) ....... < 0.0001
Vibratory driving, cetacean injury (180 dB) .... 10 m (32.8 ft) ............ 0.0003 (0.0001)
Vibratory driving, disturbance (120 dB) ........ccoieiriiiiieiiieieeee e 13,800 m (45,276 ft)3 ......... 41.4 (15.98)

1SPLs used for calculations were: 185 dB for impact and 180 dB for vibratory driving.

2 Area of 160-dB zone presented for reference. Estimated incidental take calculated on basis of larger 120-dB zone.

3Hood Canal average width at site is 2.4 km (1.5 mi), and is fetch limited from N to S at 20.3 km (12.6 mi). Calculated range (over 222 km) is
greater than actual sound propagation through Hood Canal due to intervening land masses. 13.8 km (8.6 mi) is the greatest line-of-sight distance
from pile driving locations unimpeded by land masses, which would block further propagation of sound.

Hood Canal does not represent open
water, or free field, conditions.
Therefore, sounds would attenuate as
they encounter land masses or bends in
the canal. As a result, the calculated
distance and areas of impact for the 120
dB threshold cannot actually be attained
at the project area. See Figure 6—1 of the
Navy’s application for a depiction of the
size of areas in which each underwater
sound threshold is predicted to occur at
the project area due to pile driving.

Airborne Sound Propagation
Formula—Pile driving can generate
airborne sound that could potentially
result in disturbance to marine
mammals (specifically, pinnipeds)
which are hauled out or at the water’s
surface. As a result, the Navy analyzed
the potential for pinnipeds hauled out
or swimming at the surface near NBKB

to be exposed to airborne SPLs that
could result in Level B behavioral
harassment. The appropriate airborne
sound threshold for behavioral
disturbance for all pinnipeds, except
harbor seals, is 100 dB re 20 pPa rms
(unweighted). For harbor seals, the
threshold is 90 dB re 20 pPa rms
(unweighted). A spherical spreading
loss model, assuming average
atmospheric conditions, was used to
estimate the distance to the 100 dB and
90 dB re 20 pPa rms (unweighted)
airborne thresholds. The formula for
calculating spherical spreading loss is:
TL = 20log(Ri/Rz)
TL = Transmission loss
R, = the distance of the modeled SPL from
the driven pile, and
R, = the distance from the driven pile of the
initial measurement.

Airborne Sound From Pile
Installation—As was discussed for
underwater sound from pile driving, the
intensity of pile driving sounds is
greatly influenced by factors such as the
type of piles, hammers, and the physical
environment in which the activity takes
place. In order to determine reasonable
airborne SPLs and their associated
effects on marine mammals that are
likely to result from pile driving at
NBKB, studies with similar properties to
the proposed action, as described
previously, were evaluated. Table 6
details representative pile driving
activities that have occurred in recent
years. Due to the similarity of these
actions and the Navy’s proposed action,
they represent reasonable SPLs which
could be anticipated.
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TABLE 6—AIRBORNE SPLS FROM SIMILAR CONSTRUCTION ACTIVITIES

Project & location Pile size &type Method Water depth Measured SPLs
Northstar Island, AK1 ............. 42-in (1.1 m) steel pipe pile ... | Impact .......... Approximately 12 m (40 ft) ..... 97 dB re 20 pPa (rms) at 160
m (525 ft).
Keystone Ferry Terminal, 30-in (0.8 m) steel pipe pile ... | Vibratory ....... Approximately 9 m (30 ft) ....... 97 dB re 20 pPa (rms) at 13
WA3, m (40 ft).

Sources: Blackwell et al., 2004; Laughlin, 2010b.

Based on in-situ recordings from
similar construction activities, the
maximum airborne sound levels that
would result from impact and vibratory
pile driving are estimated to be 97 dB
rms re 20 pPa at 160 m and 97 dB rms
re 20 pPa at 13 m, respectively
(Blackwell et al., 2004; Laughlin,
2010b). The distances to the airborne
thresholds were calculated with the
airborne transmission loss formula
presented previously. The Navy has
analyzed the combined sound field
produced under the multi-rig scenario
and calculated the radial distances to
the 90 and 100 dB airborne thresholds
as 361 m (1,184 ft) and 114 m (374 ft),
respectively, equating to areas of 0.41
km?2 (0.16 mi2) and 0.04 km?2 (0.02 mi2),
respectively. These distances would be
significantly less for the vibratory driver
alone, approximately 28 m (92 ft) and
9 m (30 ft), respectively.

All airborne distances are less than
those calculated for underwater sound
thresholds. Protective measures would

be in place out to the distances
calculated for the underwater
thresholds, and the distances for the
airborne thresholds would be covered
fully by mitigation and monitoring
measures in place for underwater sound
thresholds. Construction sound
associated with the project would not
extend beyond the buffer zone for
underwater sound that would be
established to protect pinnipeds. No
haul-outs or rookeries are located within
the airborne harassment radii. See
Figure 6—2 of the Navy’s application for
a depiction of the size of areas in which
each airborne sound threshold is
predicted to occur at the project area
due to pile driving.

Description of Marine Mammals in the
Area of the Specified Activity

There are six marine mammal species,
three cetaceans and three pinnipeds,
which may inhabit or transit through
the waters nearby NBKB in the Hood
Canal. These include the transient killer

whale, harbor porpoise, Dall’s porpoise,
Steller sea lion, California sea lion, and
the harbor seal. While the Southern
Resident killer whale is resident to the
inland waters of Washington and British
Columbia, it has not been observed in
the Hood Canal in over 15 years, and
therefore was excluded from further
analysis. The Steller sea lion is the only
marine mammal that occurs within the
Hood Canal which is listed under the
ESA; the Eastern DPS is listed as
threatened. All marine mammal species
are protected under the MMPA. This
section summarizes the population
status and abundance of these species,
followed by detailed life history
information. Table 7 lists the marine
mammal species that occur in the
vicinity of NBKB and their estimated
densities within the project area during
the proposed timeframe. Daily
maximum abundance data only is
presented for sea lions because sightings
data have no defined survey area.

TABLE 7—MARINE MAMMALS PRESENT IN THE HOOD CANAL IN THE VICINITY OF NBKB

) ] Density during
Species Stcéglﬁ]ggyn- Relative oc%u;rrglwce in Hood Season of occurrence |n-§/ea;2cr>r\:vsork
(individuals/km 2)
Steller sea lion
Eastern U.S.DPS ................. 58,334-72,2232 | Occasional presence ................... Fall to late spring (Oct to mid- 31.2
April).
California sea lion
U.S. Stock ....ocvvveeiiiiice 238,000 ............. CommON ..o Fall to late spring (Aug to early 326.2
June).
Harbor seal
WA inland waters stock ........ 14,612 (CV = COMMON ..o Year-round; resident species in 41.31
0.15). Hood Canal.
Killer whale
West Coast transient stock ... | 354 ................... Rare to occasional presence ...... Year-round .........ccccoeveieeeiiiiennines 50.038
Dall's porpoise
CA/OR/WA stocK ....ccccvvveenes 42,000 (CV = Rare to occasional presence ...... Year-round ......cccoceeeeciieeniiieeeniens 60.014
0.33).
Harbor porpoise
WA inland waters stock ........ 10,682 (CV = Possible regular to occasional | Year-round ..........ccccoeviiineennn. 70.250
0.38). presence.

1NMFS marine mammal stock assessment reports at: http://www.nmfs.noaa.gov/pr/sars/species.htm.
2Range calculated on basis of total pup counts 2006—-2009 and extrapolation factors derived from vital rate parameters estimated for an in-

creasing population.

3 Density for sea lions is not calculated due to the lack of a defined survey area for sightings data. Abundance calculated as the average of the
maximum number of individuals present during shore-based surveys at NBKB waterfront during the in-water construction season.

4 Jeffries et al., 2003; Huber et al., 2001.

5 Density calculated as the maximum number of individuals present at a given time during occurrences of killer whales at Hood Canal in 2003
and 2005 (London 2006) divided by the area of Hood Canal.
6 Density calculated from number of individuals observed in 18 vessel-based surveys of NBKB waterfront area (Tannenbaum et al., 2009,

2011).
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7 Density calculated from number of individuals observed during vessel-based surveys conducted during Test Pile Program and corrected for

detectability (Navy, in prep.).

Steller Sea Lion

Species Description—Steller sea lions
are the largest members of the Otariid
(eared seal) family. Steller sea lions
show marked sexual dimorphism, in
which adult males are noticeably larger
and have distinct coloration patterns
from females. Males average
approximately 1,500 lb (680 kg) and 10
ft (3 m) in length; females average about
700 1b (318 kg) and 8 ft (2.4 m) in length.
Adult females have a tawny to silver-
colored pelt. Males are characterized by
dark, dense fur around their necks,
giving a mane-like appearance, and light
tawny coloring over the rest of their
body (NMFS, 2008a). Steller sea lions
are distributed mainly around the coasts
to the outer continental shelf along the
North Pacific Ocean rim from northern
Hokkaido, Japan through the Kuril
Islands and Okhotsk Sea, Aleutian
Islands and central Bering Sea, southern
coast of Alaska and south to California.
The population is divided into the
Western and the Eastern Distinct
Population Segments (DPSs) at 144°W
(Cape Suckling, Alaska). The Western
DPS includes Steller sea lions that
reside in the central and western Gulf of
Alaska, Aleutian Islands, as well as
those that inhabit coastal waters and
breed in Asia (e.g., Japan and Russia).
The Eastern DPS extends from
California to Alaska, including the Gulf
of Alaska.

Status—Steller sea lions were listed
as threatened range-wide under the ESA
in 1990. After division into two stocks,
the western stock was listed as
endangered under the ESA in 1997 and
the eastern stock remained classified as
threatened. Animals found in the
project area are from the eastern stock
(NMFS, 1997a; Loughlin, 2002; Angliss
and Outlaw, 2005). The eastern stock
breeds in rookeries located in southeast
Alaska, British Columbia, Oregon, and
California; there are no rookeries located
in Washington. A final revised species
recovery plan addresses both stocks
(NMFS, 2008a).

Critical habitat was designated for
Steller sea lions in 1993. Critical habitat
is associated with breeding and haul-out
sites in Alaska, California, and Oregon,
and includes so-called ‘aquatic zones’
that extend 3,000 ft (0.9 km) seaward in
state and federally managed waters from
the baseline or basepoint of each major
rookery in Oregon and California
(NMFS, 2008a). Three major rookery
sites in Oregon (Rogue Reef, Pyramid
Rock, and Long Brown Rock and Seal
Rock on Orford Reef at Cape Blanco)

and three rookery sites in California
(Ano Nuevo I, Southeast Farallon I, and
Sugarloaf Island and Cape Mendocino)
are designated critical habitat (NMFS,
1993). There is no designated critical
habitat within the project area.

Limiting factors for recovery of Steller
sea lions include reduced food
availability, possibly resulting from
competition with commercial fisheries;
incidental take and intentional kills
during commercial fish harvests;
subsistence take; entanglement in
marine debris; disease; pollution; and
harassment. The change in food
availability, associated with lowered
nutritional status of females and
consequent reduced juvenile
recruitment, may be the primary cause
of the decline (60 FR 51968). Declines
of this species in the early 1980s were
associated with exceedingly low
juvenile survivorship, whereas declines
in the 1990s were associated with
disproportionately low fecundity
(Holmes and York, 2003). Steller sea
lions are also sensitive to disturbance at
rookeries (during pupping and breeding)
and haul-out sites.

The abundance of the Eastern DPS of
Steller sea lions is increasing
throughout the northern portion of its
range (Southeast Alaska and British
Columbia), and stable or increasing
slowly in the central portion (Oregon
through central California). In the
southern end of its range (Channel
Islands in southern California), it has
declined significantly since the late
1930s, and several rookeries and haul-
outs have been abandoned. Changes in
ocean conditions (e.g., warmer
temperatures) may be contributing to
habitat changes that favor California sea
lions over Steller sea lions in the
southern portion of the Steller’s range
(NMFS, 2007).

The eastern stock was estimated by
NMFS in the Recovery Plan for the
Steller Sea Lion to number between
45,000 to 51,000 animals (NMFS,
2008a). This stock has been increasing
approximately three percent per year
over the entire range since the late
1970s (NMFS, 2008a; Pitcher et al.,
2007). The most recent population
estimate for the eastern stock is a
minimum of 52,847 individuals; this
estimate is not corrected for animals at
sea. Actual population is estimated to be
within the range 58,334 to 72,223 (Allen
and Angliss, 2010). The most recent
minimum count for Steller sea lions in
Oregon and Washington was 5,813 in

2002 (Pitcher et al., 2007; Allen and
Angliss, 2010).

The eastern U.S. stock of Steller sea
lion is currently listed as threatened
under the ESA, and is therefore
designated as depleted and classified as
a strategic stock under the MMPA.
However, the eastern stock of Steller sea
lions has been considered a potential
candidate for removal from listing under
the ESA by the Steller sea lion recovery
team and NMFS (NMFS, 2008), based
on its annual rate of increase of
approximately three percent since the
mid-1970s. Although the stock size has
increased, the status of this stock
relative to its Optimum Sustainable
Population (OSP) size is unknown. The
overall annual rate of increase of 3.1
percent throughout most of the range
(Oregon to southeastern Alaska) of the
eastern stock has been consistent and
long-term, and may indicate that this
stock is reaching OSP size (Pitcher et al.,
2007).

Behavior and Ecology—Steller sea
lions forage near shore and in pelagic
waters. They are capable of traveling
long distances in a season and can dive
to approximately 1,300 ft (400 m) in
depth. They also use terrestrial habitat
as haul-out sites for periods of rest,
molting, and as rookeries for mating and
pupping during the breeding season. At
sea, they are often seen alone or in small
groups, but may gather in large rafts at
the surface near rookeries and haul-outs.
Steller sea lions prefer the colder
temperate to sub-arctic waters of the
North Pacific Ocean. Haul-outs and
rookeries usually consist of beaches
(gravel, rocky or sand), ledges, and
rocky reefs. In the Bering and Okhotsk
Seas, sea lions may also haul-out on sea
ice, but this is considered atypical
behavior (NOAA, 2010a).

Steller sea lions are gregarious
animals that often travel or haul out in
large groups of up to 45 individuals
(Keple, 2002). At sea, groups usually
consist of female and subadult males;
adult males are usually solitary while at
sea (Loughlin, 2002). In the Pacific
Northwest, breeding rookeries are
located in British Columbia, Oregon,
and northern California. Steller sea lions
form large rookeries during late spring
when adult males arrive and establish
territories (Pitcher and Calkins, 1981).
Large males aggressively defend
territories while non-breeding males
remain at peripheral sites or haul-outs.
Females arrive soon after and give birth.
Most births occur from mid-May
through mid-July, and breeding takes
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place shortly thereafter. Most pups are
weaned within a year. Non-breeding
individuals may not return to rookeries
during the breeding season but remain
at other coastal haul-outs (Scordino,
2006).

Steller sea lions are opportunistic
predators, feeding primarily on fish and
cephalopods, and their diet varies
geographically and seasonally (Bigg,
1985; Merrick et al., 1997; Bredesen et
al., 2006; Guenette et al., 2006).
Foraging habitat is primarily shallow,
nearshore and continental shelf waters;
freshwater rivers; and also deep waters
(Reeves et al., 2008; Scordino, 2010).
Steller sea lions occupy major winter
haul-out sites on the coast of Vancouver
Island in the Strait of Juan de Fuca and
the Georgia Basin (Bigg, 1985; Olesiuk,
2008); the closest breeding rookery to
the project area is at Carmanah Point
near the western entrance to the Strait
of Juan de Fuca. There are no known
breeding rookeries in Washington
(NMFS, 1992; Angliss and Outlaw,
2005) but Eastern stock Steller sea lions
are present year-round along the outer
coast of Washington at four major haul-
out sites (NMFS, 2008a). Both sexes are
present in Washington waters; these
animals are likely immature or non-
breeding adults from rookeries in other
areas (NMFS, 2008a). In Washington,
Steller sea lions primarily occur at haul-
out sites along the outer coast from the
Columbia River to Cape Flattery. In
inland waters, Steller sea lions use haul-
out sites along the Vancouver Island
coastline of the Strait of Juan de Fuca
(Jeffries et al., 2000; COSEWIC, 2003;
Olesiuk, 2008). Numbers vary
seasonally in Washington waters with
peak numbers present during the fall
and winter months (Jeffries et al., 2000).
The highest breeding season Steller sea
lion count at Washington haul-out sites
was 847 individuals during the period
from 1978 to 2001 (Pitcher et al., 2007).
Non-breeding season surveys of
Washington haul-out sites reported as
many as 1,458 individuals between
1980 and 2001 (NMFS, 2008a).

Steller sea lions are occasionally
present at the Toliva Shoals haul-out
site in south Puget Sound (Jeffries et al.,
2000) and a rock three miles south of
Marrowstone Island (NMFS, 2010).
Fifteen Steller sea lions have been
observed using this haul-out site. At
NBKB, Steller sea lions have been
observed hauled out on submarines at
Delta Pier on several occasions from
2008 through 2011 during fall through
spring months (October to April) (Navy
2010). Other potential haul-out sites
may include isolated islands, rocky
shorelines, jetties, buoys, rafts, and
floats (Jeffries et al., 2000). Steller sea

lions likely utilize foraging habitats in
Hood Canal similar to those of the
California sea lion and harbor seal,
which include marine nearshore and
deeper water habitats.

Acoustics—Like all pinnipeds, the
Steller sea lion is amphibious; while all
foraging activity takes place in the
water, breeding behavior is carried out
on land in coastal rookeries (Mulsow
and Reichmuth 2008). On land,
territorial male Steller sea lions
regularly use loud, relatively low-
frequency calls/roars to establish
breeding territories (Schusterman et al.,
1970; Loughlin et al., 1987). The calls of
females range from 0.03 to 3 kHz, with
peak frequencies from 0.15 to 1 kHz;
typical duration is 1.0 to 1.5 sec
(Campbell et al., 2002). Pups also
produce bleating sounds. Individually
distinct vocalizations exchanged
between mothers and pups are thought
to be the main modality by which
reunion occurs when mothers return to
crowded rookeries following foraging at
sea (Mulsow and Reichmuth, 2008).

Mulsow and Reichmuth (2008)
measured the unmasked airborne
hearing sensitivity of one male Steller
sea lion. The range of best hearing
sensitivity was between 5 and 14 kHz.
Maximum sensitivity was found at 10
kHz, where the subject had a mean
threshold of 7 dB. The underwater
hearing threshold of a male Steller sea
lion was significantly different from that
of a female. The peak sensitivity range
for the male was from 1 to 16 kHz, with
maximum sensitivity (77 dB re: 1uPa-m)
at 1 kHz. The range of best hearing for
the female was from 16 to above 25 kHz,
with maximum sensitivity (73 dB re:
1uPa-m) at 25 kHz. However, because of
the small number of animals tested, the
findings could not be attributed to either
individual differences in sensitivity or
sexual dimorphism (Kastelein et al.,
2005).

California Sea Lion

Species Description—California sea
lions are members of the Otariid family
(eared seals). The species, Zalophus
californianus, includes three
sub