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1 Introduction and Description of Activities

A detailed description of the specific activity or class of activities that can be expected to result
in incidental taking of marine mammals.

1.1 Introduction

Naval Base (NAVBASE) Kitsap is a U.S. Navy (Navy) base located on the Kitsap Peninsula in
Washington State. The Mission of NAVBASE Kitsap is to serve as the home base for the Navy’s
fleet throughout Puget Sound and to provide base operating services, including support for both
surface ships and submarines home ported at Bremerton and Bangor.

The proposed project is a pier maintenance project occurring at NAVBASE Kitsap Bremerton.
NAVBASE Kitsap Bremerton is capable of overhauling and repairing all types and sizes of ships
while also serving as the homeport for a nuclear aircraft carrier and other Navy vessels. Other
significant capabilities include alteration, construction, deactivation, and dry-docking of all types
of naval vessels. As part of the Navy’s mission, maintaining facilities and readiness is a priority.

The project will occur in marine waters supporting several marine mammal species. Under the
Marine Mammal Protection Act (MMPA) of 1972, as amended (16 United States Code [U.S.C.]
Section [8] 1371(a)(5)(D)), the Navy is requesting an Incidental Harassment Authorization
(IHA), for pile removal and driving activities that are expected to result in the incidental taking
of marine mammals by Level B harassment only. The 14 specific items required for this
application, as set out by 50 CFR 216.104, Submission of requests, are provided for in chapters
1-14 of this application.

A map of the region of activity is provided in Figure 1-1 and a description of the activities for
which the Navy is requesting incidental take authorization is provided in the following sections.

1.2 Proposed Action

The Navy is proposing to remove 80 deteriorating timber fender piles at Pier 4 and replace them
with 80 new fender piles beginning in December 2015. Fender piles are driven into the sea bed
around the perimeter of the pier to protect against damage from incoming vessels. Existing
deteriorated fender piles are primarily creosote treated timber that will be replaced with 12 to 14
inch hollow steel piles. Table 1-1 provides pile size, material, numbers and installation method
of the piles to be installed or removed at NAVBASE Kitsap Bremerton.

There will be minimal change to the footprint of Pier 4 as replacement fender piles would be
installed in approximately the same location as removed piles. This application is for an IHA
needed to accomplish this work. Work will be completed within 1 year of IHA issuance.

1.3 Construction Methods and Descriptions

This section describes the typical methods of pile removal and installation that will be used to
accomplish the work included as part of this proposed action.
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TABLE 1-1. NUMBER, TYPE AND SIZE PILES AT PIER 4

. . Removal Installation
Pile Type Size No. Removed Method No. Installed Method
Creosote

treated ” Vibratory

timber 14 80 Extraction* 0 N/A

fender

Steel fender | 127-14” 0 N/A 80 Vibratory Driving
Total: 80 80

*As contingency, a direct pull or clamshell may be used to remove broken fender piles that cannot be removed with a vibratory hammer

1.3.1 Pile Removal

Vibratory extraction is a common method for removing all pile types. This starts with
suspending a vibratory driver on a barge-mounted crane adjacent to the pile. The pile is then
loosened from the sediments by activating the driver, a large mechanical device weighing from
5-16 tons, and slowly lifting up on the driver with the aid of a crane. Once the pile is released
from the sediments, the crane raises the driver and pulls the pile from the sediment. The driver is
shut off once the end of the pile reaches the mud line. Still in the clutches of the driver, the pile
is pulled from the water, placed on a barge, and released from the driver. Vibratory extraction is
expected to take approximately 5-30 minutes per pile. Sediments attached to the outside of the
pile are suspended in the water column until they settle back to the seafloor. The amount of time
for these sediments to settle ranges from several seconds to a few hours depending on the
sediment type, currents, and weather conditions.

In some cases, complete removal with a vibratory driver is not possible because the pile may
break apart from the force of the clamp and the vibration. If piles break or are damaged, a direct
pull or clamshell may be used to attempt to entirely remove the broken pile. A direct pull
involves wrapping broken piles with a cable and pulling them directly from the sediment with a
crane. Clamshell removal involves using a set of steel jaws suspended from a crane to grasp pile
stubs that have broken below the water line. If the entire pile cannot be removed, the pile would
be cut at the mud line to prevent disturbing sediments. Direct pull and clamshell removal do not
produce noise that could impact marine mammals.

1.3.2 Pile Installation

Hollow steel replacement piles will be 12 to 14-inches in diameter and will be installed with only
the use of a vibratory driver to the appropriate tip elevation. The pile is essentially vibrated into
the substrate, liquefying the material below it, from the downward force of the vibratory driver.
Once the pile is properly positioned, pile installation can typically take 15-60 minutes depending
on conditions (i.e., bedrock, loose soils, etc.) to reach the required tip elevation.

1-8
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1.4  Best Management Practices, Mitigation and Minimization Measures

The Proposed Action includes best management practices (BMPs) for construction and other
measures that will be implemented to minimize or avoid potential environmental impacts.
Chapter 11 presents the measures to be implemented to reduce or avoid environmental impacts
from the implementation of the proposed action.

General BMPs are routinely used by the Navy to avoid and minimize potential environmental
impacts. Additional minimization measures have been added to protect ESA-listed species.
These additional measures include limiting in-water work to the designated work window, and
marine mammal monitoring as described in Chapter 11 of this application.

Best management practices, mitigation and minimization measures are included in construction
contract plans and specifications for individual projects and must be agreed upon by the
contractor prior to any construction activities. A signed contract represents a legal agreement
between the contractor and the Navy. Failure to follow the prescribed BMP mitigation and
minimization measures constitutes a contract violation.
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2 Dates, Duration, and Location of Activities

The dates and duration of such activity and the specific geographical region where it will occur.

2.1 Dates

In-water work for Pier 4 will last for approximately four weeks. Timing restrictions (or “fish
windows”) will be followed to avoid conducting activities when endangered fish are most likely
to be present. Timing restrictions are typically imposed by the United States Army Corps of
Engineers, the United States Fish and Wildlife Service (USFWS) and the National Marine
Fisheries Service (NMFS) and with coordination with the Washington Department of Fish and
Wildlife.

The approved Army Corps window for in-water work at NAVBASE Kitsap Bremerton is July 16
to February 15 to avoid the bull trout and salmon migration period in Sinclair Inlet. This was
approved as our in-water work window per informal consultations with USFWS dated March 31,
2015. This application is requested to cover the period from December 1, 2015 to December 1,
2016. However, work will not be split between 2 fish windows, and it has yet to be determined
which window work will occur in.

2.2 Duration

It is estimated that 30 total days of pile driving will be required. See table 2-1 for a breakdown of
vibratory driving days. The total number of days is based on the rate of approximately 8 piles per
day during pile removal and approximately 4 piles per day during installation. This is a
conservative estimate. This will depend on the actual geography of the work, equipment,
equipment failure, and other construction variables. All pile removal and replacement will occur
during daylight hours.

TABLE 2-1. ESTIMATED PILE DRIVING DAYS'

Removal/Installed Pile Driving Days
Vibratory Pile Removal 10

Vibratory Pile Driving 20

Total Days: 30

'Estimated pile driving days are based on a production rate of approximately 8
piles per day during removal and 4 piles per day during installation

2.3 Geographic Region of Activity

NAVBASE Kitsap Bremerton is located on the north side of Sinclair Inlet within the City of
Bremerton in Kitsap County (Figure 2-1). The eastern portion of the base is a fenced, high-
security area known as the Controlled Industrial Area. Puget Sound Naval Shipyard and
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Intermediate Maintenance Facility is the major tenant command of NAVBASE Kitsap
Bremerton.

Sinclair Inlet is part of the estuarine system of interconnected waterways and basins known as
Puget Sound. As defined in this document, Puget Sound includes the marine waters connecting
to the Strait of Juan de Fuca through Admiralty Inlet and Deception Pass (see Figure 1-1 and 2-
1). Puget Sound along with the waters surrounding the San Juan Islands and those in the Strait
of Juan de Fuca comprise the marine inland waters of Washington State.

Sinclair Inlet connects to the main basin of Puget Sound through Port Washington Narrows and
then Agate Pass to the north or Rich Passage to the East. Sinclair Inlet is an estuary of Puget
Sound located 16 miles by ferry from the Seattle waterfront, and extending 3.5 miles
southwesterly from its connection with the Port Washington Narrows, just east of NAVBASE
Kitsap Bremerton. Sinclair Inlet has been significantly modified by development activities. Fill
associated with transportation, commercial, and residential development of the NAVBASE
Kitsap, the City of Bremerton, and the local ports of Bremerton and Port Orchard has resulted in
significant changes to the shoreline. The area surrounding Pier 4 is industrialized, armored and
adjacent to railroads and highways. Sinclair Inlet is also the receiving body for the Westside
Wastewater Treat Plant (WWTP) located just west of NAVBASE Kitsap Bremerton. Sinclair
Inlet is relatively shallow and does not flush fully despite the freshwater stream inputs.
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Figure 2-1. Naval Base Kitsap Bremerton
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3 Marine Mammal Species and Numbers

The species and numbers of marine mammals likely to be found within the activity area.

3.1 Species

Historically, six marine mammal species have been documented in the waters near NAVBASE
Kitsap, Bremerton. Five of the species have a reasonable potential to occur in the project
vicinity: these are the harbor seal (Phoca vitulina), the California sea lion (Zalophus
californianus), the Steller sea lion (Eumetopias jubatus), the transient killer whale (Orcinus
orca), and the gray whale (Eschrichtius robustus). The sixth species, the Southern Resident
stock of killer whales, is unlikely to be present.

Harbor seals are common year-round in the waters of Sinclair Inlet and haulout on log
breakwaters at various marinas in Port Orchard (across from NAVBASE Kitsap Bremerton).
California sea lions haulout seasonally on the port security barrier (floating fence) at NAVBASE
Kitsap Bremerton. Steller sea lions had never been documented at NAVBASE Kitsap Bremerton
until November 2012, when a solitary animal was observed hauled out on the port security
barrier during a vessel survey (personal communication Lance, 2012). In November 2012, near
Manchester (located further east in Rich Passage which connects to Sinclair Inlet) there was a
sighting of Steller and California sea lions hauled out on a large temporary floating dock (U.S.
Navy 2012).

Two types of killer whales, the West Coast transient stock and the Southern Resident stock have
historically occurred in the vicinity of Sinclair Inlet, but the Southern Resident presence is
extremely rare. The last confirmed sighting was in 1997 in Dyes Inlet (Dyes Inlet connects to
Sinclair Inlet northeast of NAVBASE Kitsap Bremerton). There was a more recent confirmed
Southern Resident occurrence (8 years ago) along the Washington State Ferries route within
Rich Passage between Bremerton and Seattle in December of 2007, but these were not reported
to have headed west into Sinclair or Dyes Inlet (Orca Network, 2014). Therefore, due to their
rare occurrence in this part of Puget Sound, the Southern Resident killer whale were not carried
forward in the analysis and only the transient killer whale is included in the analysis. There are
confirmed sightings of gray whales in Sinclair Inlet, although their occurrence is infrequent.

Table 3-1 lists the marine mammal species most likely to occur in the vicinity of the project,
their status, and a qualitative likelihood of encountering one of these species in the project
vicinity. Section 4 contains detailed information on the species status and management and
distribution.

Seven other marine mammal species are rare to extralimital in Sinclair Inlet and the surrounding
waters and are unlikely to be exposed to the project activities due to their lack of historic
presence. These include: the humpback whale (Megaptera novaeangliae), the minke whale
(Balaenoptera acutorostrata), Pacific white-sided dolphins (Lagenorhynchus obliquidens), the
harbor porpoise (Phocoena phocoena), the Dall’s porpoise (Phocoenoides dalli), and northern
elephant seals (Mirounga angustirostris). A review of the sighting reports since 2005 available
on Orca Network (Orca Network, 2014) and discussion with the local Navy biologist (Beckley,
2013) indicates that there have been no documented sightings of these species in the waters near
NAVBASE Kitsap Bremerton or within Sinclair Inlet in recent history. Humpback whales,
minke whales and harbor porpoises have been sighted in central and south Puget Sound but have
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not been documented transiting west through Rich Passage into Sinclair Inlet (Orca Network,
2014). In addition, a small number of Risso’s dolphins (Grampus griseus) have been
documented in Puget Sound in the last few years, but none were near Sinclair Inlet. This species
is a coastal species and considered extralimital to Puget Sound. Therefore, exposure of these
species is considered unlikely and take is not requested for these species.

3.2  Numbers
3.2.1 Harbor Seal

Aerial surveys of harbor seals in Washington inland waters were conducted during the pupping
season in 1999. At this point, the mean count of harbor seals occurring in Washington’s inland
waters was 9,550 (CV=0.14) animals. Using a correction factor to account for animals in the
water, 14,612 (CV=0.15) harbor seals were estimated in the Washington Inland Waters stock
(Carretta et al. 2012). Unfortunately, because the most recent abundance estimate is greater than
8 years old, this data is considered out of date; however, this is the best estimate of abundance
currently available.

3.2.2 California Sea Lion

The current population estimate for the U.S. stock of California sea lions is 296,750 (Carretta et
al. 2012). To get this estimate, pups were counted during the breeding season, and the number of
births is estimated from the pup count. The size of the population is then estimated from the
number of births and the proportion of pups in the population (Carretta et al. 2012).
Approximately 3,000 to 5,000 animals are estimated to move into Washington and British
Columbia waters typically starting in September and departing in May for breeding rookeries in
California and Mexico (Jeffries et al. 2000). Peak counts of more than 1,000 animals have been
made in Puget Sound (Jeffries et al. 2000).

3.2.3 Steller Sea Lion

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 2008b). This stock has been increasing
approximately 3 percent per year over the entire range since the late 1970s (NMFS 2012a). The
most recent population estimate for the Eastern stock ranges from 58,334 to 72,223 (Allen and
Angliss 2012).

3.2.4 Killer Whale [Transient]

A minimum abundance estimate for the West Coast Transient stock is 243 animals based on
photographic data (DFO 2009, as cited in Allen and Angliss, 2012). This estimate is considered
conservative and does not include whales from southeastern Alaska and California that are
provisionally classified as part of the stock (Allen and Angliss, 2012). Allen and Angliss provide
a minimum population estimate for the stock of 354 individuals including animals in Canadian
waters. They note this number is conservative and there are no overall estimates of population
size.
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3.2.5 Gray Whale

A recent abundance estimates for the Eastern North Pacific gray whale stock is approximately

19,000 (Laake et al. 2009). For stock assessment purposes, NMFS currently uses an abundance
of 19,126 animals (CV=0.071 (Allen and Angliss 2012)). The eastern population is increasing,
despite an unusually large number of gray whales that stranded along the coast from Mexico to
Alaska in 1999 and 2000 (Allen and Angliss 2012).
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TABLE 3-1. MARINE MAMMAL SPECIES POTENTIALLY PRESENT IN PROJECT

AREA
SHEEL(E) Frequency of
Species Abundance ESA Status | MMPA Status quency @
. 1 Occurrence
Estimate
Harbor Seal :
WA Inland Waters Stock 14,612 - Non-depleted Likely
California Sea Lion Segsonal_
296,750 - Non-depleted (unlikely in
U.S. Stock
July)
Steller Sea Lion Sgasonal;
Eastern U.S. Stock/DPS 58,334-72,223 - Non-depleted | (unlikely June-
e September)
Killer Whale
West Coast Transient 354 - Non-depleted Infrequent
Stock
Gray Whale
Eastern North Pacific 19,126 - - Infrequent
Stock

'NMFS marine mammal stock assessment reports at: http://www.nmfs.noaa.gov/pr/sars/species.htm

2 Extralimital -There may be a small number of sighting or stranding records, but the area is outside the species range of normal

occurrence.

Rare -Few confirmed sightings, or the distribution of the species is near enough to the area that the species could occur there.
Infrequent — Confirmed, but irregular sightings.
Likely -Confirmed and regular sightings of the species in the area year-round.
Seasonal - Confirmed and regular sightings of the species in the area on a seasonal basis.
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4  Affected Species Status and Distribution

A description of the status, distribution, and seasonal distribution (when applicable) of the
affected species or stocks of marine mammals likely to be affected by such activities.

Marine mammal species managed by NMFS that potentially occur in the Puget Sound belong to
three taxonomic groups: mysticetes (baleen whales), odontocetes (toothed whales, porpoises and
dolphins), and pinnipeds (seals and sea lions). (Mysticetes and odontocetes are known
collectively as cetaceans.) In the study area, one of these species (the Steller sea lion) was
federally listed under the ESA, before being delisted in December 2013. Informal consultation
with NMFS under the ESA was completed on April, 2015. Harbor seals and California sea lions
are the most common in the study area. This section includes information on each species’ stock
status management, abundance, and distribution (including seasonal information if available).
Some of these sections contain direct excerpts from the most current stock assessment reports
developed by NMFS.

4.1 Harbor Seal

4.1.1 Status and Management

Harbor seals are not listed as depleted under the MMPA and they are not listed under the ESA.
For management purposes, differences in mean pupping dates, movement patterns, pollutant
loads, and fishery interactions have led to the recognition of three separate harbor seal stocks
along the west coast of the continental United States:

1. Inland Waters of Washington State—including Hood Canal, Puget Sound, and the Strait
of Juan de Fuca out to Cape Flattery

2. Outer Coast of Oregon and Washington
3. California (Carretta et al. 2012).

Harbor seals occurring in the Study Area belong to the Washington Inland stock. Based on
radiotelemetry results, interchange between inland and coastal stock is unlikely (Jeffries et al.
2003).

4.1.2 Distribution

Harbor seals are rarely found more than 12 miles (20 km) from shore and frequently occupy
bays, estuaries, and inlets (Baird 2001). Individual harbor seals have been observed several miles
upstream in coastal rivers (Baird 2001). An ideal harbor seal habitat includes haulout sites,
shelter during the breeding periods, and sufficient food (Bjarge 2002). Haulouts can include
intertidal and subtidal rock outcrops, sandbars, sandy beaches, peat banks in salt marshes, and
manmade structures such as log booms, docks, and recreational floats (Jeffries et al. 2000).
Harbor seals are not thought to make extensive pelagic migrations; however long distance
movement of tagged animals in Alaska (108 miles [174 km]), along the U.S. west coast (up to
342 miles [550 km]), and in Washington inland waters (greater than 137 miles [220 km]) have
been recorded (Peterson et al. 2012). Harbor seals display strong fidelity to haulout sites.

Harbor seals are the most common, widely distributed marine mammal found in Washington
marine waters and are frequently observed in the nearshore marine environment. They occur
year-round and breed in Washington. Numerous harbor seal haulouts occur in Washington inland

5-17




Request for an Incidental Harassment Authorization for Pier 4 Fender Pile Repair, Naval Base Kitsap Bremerton

waters (Figure 4-2). Haulouts include intertidal and subtidal rock outcrops, beaches, reefs,
sandbars, log booms, and floats. The number of hauled out harbor seals range from a few to
between 100 - 500 individuals (Jeffries et al. 2000).

Pupping seasons vary by geographic region, with pups born in the Strait of Juan de Fuca, San
Juan Islands, Admiralty Inlet, and the eastern bays of Puget Sound from June through August;
Puget Sound south of Admiralty Inlet from late June through September; and Hood Canal from
August through October (NOAA and WDFW 2009).

Harbor seals are expected to occur in Sinclair Inlet and NAVBASE Kitsap Bremerton at all times
of the year. No permanent haulout has been identified at NAVBASE Kitsap Bremerton. The
nearest known haulouts are along the south side of Sinclair inlet on log breakwaters at several
marinas in Port Orchard approximately 1 mile from Pier 4.

4.2 California Sea Lion

4.2.1 Status and Management

California sea lions are not listed as depleted under the MMPA and they are not listed under the
ESA. Individuals that may occur in the study area belong to the U.S. stock, the geographic
boundary of which begins at the U.S./Mexico border and extends northward into Canada.

4.2.2 Distribution

During the summer, California sea lions breed on islands from the Gulf of California to the
Channel Islands and seldom travel more than about 31 miles (50 km) from the islands. The
primary rookeries are located on the California Channel Islands of San Miguel, San Nicolas,
Santa Barbara, and San Clemente. Their distribution shifts to the northwest in fall and to the
southeast during winter and spring—probably in response to changes in prey availability. In the
nonbreeding season, adult and sub adult males migrate northward along the coast to central and
northern California, Oregon, Washington, and VVancouver Island. They are occasionally sighted
hundreds of miles offshore. Generally, only male California sea lions migrate into northwest
waters with females remaining in waters near their breeding rookeries off the coasts of California
and Mexico. Females and juveniles tend to stay closer to the rookeries. In Washington, haulout
sites are located on man-made structures such as docks, jetties, navigation buoys, and offshore
rocks and islands (Jeffries et al. 2000).

Regular haulout sites used by adult and sub adult California sea lions have been identified in
Washington inland waters (Jeffries et al. 2000; Jeffries, 2012) (Figure 4-2). The Navy conducts
surveys of sea lions at its installations within Puget Sound. At NAVBASE Kitsap Bremerton,
Navy personnel perform marine mammal counts along the floating fence, or Port Security
Barrier, that surrounds a majority of the base (Figure 4-1). Between February, 2010 and
December, 2014 the maximum number of California sea lions along and hauled out on the Port
Security Barrier was 219 individuals counted on October 30, 2013. Zero sea lions were counted
on June 22, 2011, July 23, 2013, and July 16, 2014 (U.S. Navy 2014b). In addition, 50 to 70
California sea lions were observed on floats near Manchester Fuel Depot (approximately 6.5
miles from NAVBASE Kitsap Bremerton) in November 2012 by Navy biologists. Three smaller
haulouts are identified in the main basin of Puget Sound (north of Seattle, Seattle, and Tacoma)
and California sea lions are found on navigational buoys from south Puget Sound north into
Admiralty Inlet (Jeffries et al. 2000; Jeffries, 2012) (Figure 4-2).
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Occurrence in Puget Sound is typically between September and June with peak abundance
between September and May. During summer months (June, July, and August) and associated
breeding periods, the inland waters would not be considered a high-use area by California sea
lions, as they would be returning to rookeries in California waters.

California sea lions on the Port Security Barrier are expected to be exposed to noise from project
activities at NAVBASE Kitsap Bremerton. Exposure would occur primarily from September
through the end of the in-water work window in mid-February.

= T H. i g
- - 5 | - - AT

Port Security Barrier

Figure 4-1. Port Security Barrier location in Relation to Pier 4
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4.3  Steller Sea Lion

4.3.1 Status and Management

Steller sea lions are protected under the MMPA, and the eastern U.S. stock had been listed as
threatened under the ESA before being delisted on December 4, 2013. Individuals that may occur
in the study area are of the Eastern Distinct Populations Segment (DPS) (Allen and Angliss
2012). The Eastern stock is stable or increasing throughout the northern portion of its range
(Southeast Alaska and British Columbia) in the central portion of its range (Oregon through
northern California) (NMFS 2012a). Critical habitat has been designated for the Steller sea lion
(58 FR 45269); however, there is no designated critical habitat for the species in Washington
State.

4.3.2 Distribution

Steller sea lions are found along the coasts of Washington, Oregon, and northern California
where they occur at rookeries and numerous haulout locations along the coastline (Jeffries et al.
2000; Scordino 2006; NMFS 2012b). Breeding rookeries are located along the Oregon and
British Columbia coasts, no breeding rookeries are found in Washington (Jeffries et al. 2000).
Male Steller sea lions often disperse widely outside of the breeding season from breeding
rookeries in northern California (St. George Reef) and southern Oregon (Rogue Reef),

(Scordino, 2006; Wright et al. 2010). Based on mark recapture sighting studies, males migrate
back into these Oregon and California locations from winter feeding areas in Washington, British
Columbia, and Alaska (Scordino, 2006).

In Washington, Steller sea lions use haulout sites primarily along the outer coast from the
Columbia River to Cape Flattery, as well as along the Vancouver Island side of the Strait of Juan
de Fuca (Jeffries et al. 2000). Numbers vary seasonally in Washington with peak numbers
present during the fall and winter months and a decline in the summer months that corresponds
to the breeding season at the Oregon and British Columbia rookeries (approximately late May to
early June) (Jeffries et al. 2000). In the Puget Sound, Jeffries (personal communication, August
2012) identified five winter haulout sites used by adult and sub adult Steller sea lions (see Figure
4-2). Numbers of animals observed at all of these sites combined were less than 200 individuals.

By June, most Steller sea lions have left inland waters and returned to their rookeries to mate;
however, occasionally sub-adult (immature or pre-breeding animals) or nonbreeding adults
remain in Puget Sound over the summer (Gearin, 2008). A haulout with approximately 30 to 50
individuals (Jeffries, 2012) occurs approximately 6.5 miles from the project site near the
Manchester Fuel Depot’s finger pier. The haulout near Manchester is physically separated by
various land masses and waterways from NAVBASE Kitsap Bremerton (Figure 4-2) and
therefore is not within a direct line of site of the pile driving activities and construction sounds
do not reach these animals. Steller sea lions opportunistically haulout on various navigational
buoys from south Puget Sound north into Admiralty Inlet (Jeffries, 2012). Usually one or two
animals can be found on any given buoy. The nearest navigational buoy used by Steller sea lions
is approximately 8 miles from the project site. Three other haulouts occur in Puget Sound,;
NAVBASE Kitsap, Bangor in Hood Canal, Marrowstone Island in Admiralty Inlet, and in the
southern portion of Puget Sound. These last three haulouts are all located more than 30 miles
from the project site. However, one Steller sea lion was observed hauled out on the floating
security barrier at NAVBASE Kitsap Bremerton in November 2012 (Lance, 2012). No

5-21



Request for an Incidental Harassment Authorization for Pier 4 Fender Pile Repair, Naval Base Kitsap Bremerton

permanent haulout has been identified at NAVBASE Kitsap Bremerton and Steller sea lion
presence at NAVBASE Kitsap Bremerton is considered to be rare and seasonal.

4.4  Killer Whale [Transient]

4.4.1 Status and Management

Among the genetically distinct assemblages of killer whales in the northeastern Pacific, the West
Coast Transient stock occurs from California to southeastern Alaska. Killer whales belonging to
the West Coast Transient stock are protected under the MMPA, but not listed under the ESA.

4.4.2 Distribution

The geographical range of the West Coast Transient stock of killer whales includes waters from
California through southeastern Alaska with a preference for coastal waters of southern Alaska
and British Columbia (Krahn et al. 2002). Transient killer whales in the Pacific Northwest spend
most of their time along the outer coast of British Columbia and Washington, but visit inland
waters in search of harbor seals, sea lions, and other prey. Transients may occur in inland waters
in any month, but several studies have shown peaks in occurrences—Morton (1990) found
bimodal peaks in spring (March) and fall (September to November) for transients on the
northeastern coast of British Columbia, and Baird and Dill (1995) found some transient groups
frequenting the vicinity of harbor seal haul-outs around southern VVancouver Island during
August and September, which is the peak period for pupping through post-weaning of harbor
seal pups. However, not all transient groups were seasonal in these studies and their movements
appear to be unpredictable.

The number of West Coast Transient killer whales in Washington inland waters at any one time
was considered to likely be fewer than 20 individuals (Wiles 2004). Recent research suggests
that the transient Killer whales use of inland waters from 2004 through 2010 has increased and
the trend is likely due to increasing prey abundance (Houghton et al., in review). Many of the
West Coast Transients in Washington inland waters have been catalogued by photo
identification. However, unlike the Southern Resident stock, re-sighting uniquely identified
individuals is less frequent. Sinclair Inlet, where NAVBASE Kitsap Bremerton is located, is a
shallow bay located approximately 8 miles from the main open waters of the Puget Sound where
killer whales most often travel.

West Coast Transient killer whales most often travel in small pods of up to four individuals
(Baird and Dill, 1996). Houghton (2012) reported that the group size most often observed in the
Salish Sea was four whales for 2004-2010, is larger than the size most often observed from
1987-1993, and that group size appeared to be increasing from 2004-2010. According to
Houghton, the most commonly observed group size in Puget Sound (defined as from Admiralty
Inlet through South Puget Sound and up to Skagit Bay) in this time period is 6 whales (mode=6,
mean=6.88) (Houghton 2012). Occasionally larger groups may occur. Houghton et al. (in
review) note that a group of up to 27 animals was observed in Puget Sound in 2010.

Transient killer whales occasionally occur throughout the study area and ZOI. From December
2002 to December 2014, there were two reports of transient killer whales moving through the
area around NAVBASE Kitsap Bremerton. Both of these reports occurred in May (2004 &
2012), which is outside of the proposed work window for this project (Orca Network, 2014). The
group size in these two sightings ranged from 5 to 12 (Orca Network, 2014).
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4.5 Gray Whale

4.5.1 Status and Management

Gray whales are protected under the MMPA. The Eastern North Pacific stock occurs in the
waters of the west coast of the United States. This stock was delisted from the ESA in 1994 and
in 1999 a status review recommended the continuation of this stock’s classification as non-
threatened. Additionally, some individuals of the Western North Pacific stock have been
identified in waters several hundred miles from the project area in the Pacific Ocean, off
Vancouver Island, Washington, and off Oregon since 2004 (MMI 2011, Weller et al. 2011, as
cited in WDFW 2012).

4.5.2 Distribution

This species makes the longest annual migration of any mammal—between 9,321 and 12,427
miles (15,000 to 20,000 km) roundtrip (Jefferson et al. 2008; Jones and Swartz 2009). The
migration connects summer arctic feeding grounds with winter mating and calving regions in
temperate and subtropical coastal waters. Winter grounds extend from central California south
along Baja California, the Gulf of California, and the mainland coast of Mexico. In the fall,
whales start the southward migration from November to late December and mainly follow the
coast to Mexico. The trip averages 2 months. The northward migration to the feeding grounds
occurs in two phases. The first phase, in late January through March, consists of newly-pregnant
females, who go first to maximize feeding time, followed by adult females and males, then
juveniles. The second phase, in April through May, consists primarily of mothers and calves that
have remained in the breeding area longer allowing calves to strengthen and rapidly increase in
size before the northward migration (Jones and Swartz 2009).

Most of the Eastern North Pacific stock summers in the shallow waters of the northern Bering
Sea, Chukchi Sea, and western Beaufort Sea (Rice and Wolman 1971), but, according to
Calambokidis et al. (2002), a group of a few hundred gray whales known as the Pacific Coast
Feeding Group feeds along the Pacific coast between southeastern Alaska and southern
California throughout the summer and fall. They typically arrive and depart from these feeding
grounds concurrently with the migration to and from the wintering grounds (Calambokidis et al.
2002).

Gray whales have been observed in some, but not all Washington Inland waters in all months of
the year (Calambokidis et al. 2010; Orca Network 2013) with most individuals occurring from
March through June (Calambokidis et al. -2010). Most whales sighted are part of a small
regularly occurring group of 6 to 10 gray whales that use mudflats in the Whidbey Island and the
Camano Island area as a springtime feeding area from late March through May (Calambokidis et
al. 2009; WDFW 2012). Regular feeding areas are located in Port Susan north of Everett and
along northwestern and eastern Whidbey Island, including Crescent Harbor where NAS
Whidbey Island Seaplane Base is located (Orca Network 2014). Gray whales feed on benthic
invertebrates, including dense aggregations of ghost shrimp and tubeworms (Weitkamp et al.
1992, Richardson 1997). These locations are far outside the ZOI for this project and would not
be affected by construction noise.

Gray whales that are not identified with the regularly occurring group in the Whidbey Island and
Camano Island area are occasionally sighted in Puget Sound. These whales are not associated
with feeding areas and are often emaciated (WDFW 2012) and susceptible to stranding. Sinclair
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Inlet, where NAVBASE Kitsap Bremerton is located, is approximately 8 miles west of the main
open waters of Puget Sound where gray whales occur with more frequency. From December
2002 to December 2014, there were four reports of gray whales in the area around NAVBASE
Kitsap Bremerton that occurred during the in-water work window months (Orca Network, 2014).
Three sightings occurred during the winter of 2008 and 2009 (January, 2008; November, 2008;
December 2009) and one stranding occurred in January 2013. The necropsy of the juvenile, male
gray whale indicated that it was in poor nutritional health among other issues (Cascadia Research
2013).
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5  Take Authorization Requested

The type of incidental taking authorization that is being requested (i.e., takes by harassment
only, takes by harassment, injury, and/or death), and the method of incidental taking.

The Navy is requesting an IHA for the incidental taking (by behavioral disruption) of marine
mammals, incidental to the proposed pile removal and replacement activities at Pier 4 for the
work period starting in December 2015. This taking would occur as a result of noise generated
during in-water pile driving activities. The term “take,” as defined in Section 3 (16 U.S.C. 8§
1362 (13)) of the Marine Mammal Protection Act (MMPA), means “to harass, hunt, capture, or
kill, or attempt to harass, hunt, capture, or kill any marine mammal.” *“Harassment” was further
defined in the 1994 amendments to the MMPA, which provided two levels of harassment: Level
A—potential injury and Level B—potential behavioral disruption.

This authorization request considers pile removal and replacement activities outlined in Chapter
1 that are expected to occur in Sinclair Inlet and have the potential to result in the MMPA
defined take of marine mammals. This analysis attempts to quantify the number of marine
mammals that will be exposed to levels of sound that may result in a take. This is accomplished
by mathematically estimating the number of marine mammals that may be exposed to levels of
sound that will result in take as defined by behavioral or injury criteria from the pile extraction
and driving. Based on this approach, behavioral disruption (Level B harassment) may result from
both underwater and airborne sounds produced during pile removal and installation.

The Navy does not anticipate Level A harassment. The reasons for this are two-fold. First,
vibratory pile driving used for pile extraction and installation has a relatively low source level
(less than190 dB). Second, pile driving will be either delayed or halted if a marine mammal
approaches a predetermined area around Pier 4, the shutdown zone. In addition, the results from
the Navy’s modeling approach likely overestimate Level B exposures because most of the
assumptions made throughout the species quantification and sound attenuation modeling process
give deference to the species. Some examples include: the highest density within the in-water
work window for each marine mammal species, or local sighting information is applied over the
entire project timeframe regardless of seasonal distribution of species; the maximum number of
pile driving days is assumed, and source levels, in most cases, are assumed to be greater than
actual source levels. In addition, as detailed in Chapter 11, the Navy makes concerted efforts to
reduce its impact as well as take minimization measures.

The take estimates for all marine mammal species combined are as follows: no Level A
exposures and 1,800 Level B exposures from underwater sounds (1,440 California sea lions, 30
Steller sea lions and 330 harbor seals). No additional exposures are anticipated from airborne
sounds. Chapter 6 contains detailed results of modeled potential exposures to impulsive and non-
impulsive sources from pile repair and replacement activities within the project study area.
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6  Numbers and Species Taken

By age, sex, and reproductive condition (if possible), the number of marine mammals (by
species) that may be taken by each type of taking, and the number of times such takings by each
type of taking are likely to occur.

6.1 Introduction

The methods for estimating the number and types of exposure are described in the sections
below. This begins with a presentation of the threshold criteria. Then the method for
quantifying exposures of marine mammals to sources of energy exceeding those threshold values
is discussed. Exposure of each species was determined by:

e The potential of each species to be impacted by the acoustic sources as determined by the
hearing sensitivity and acoustic criterion for each species.

e The potential presence of each species and their density at each project area.

e The area of impact as estimated by taking into account the source levels, propagation
loss, and thresholds at which each acoustic criterion are met.

e Potential exposures were calculated by multiplying the density of each marine mammal
species potentially present by the total area potentially impacted each day by the
estimated number of days of pile driving.

Assessing whether a sound may disturb or injure a marine mammal involves understanding the
characteristics of the acoustic source and the potential effects that sound may have on the
physiology and behavior of that marine mammal. Although it is known that sound is important
for marine mammal communication, navigation, and foraging (National Research Council 2003,
2005), there are many unknowns in assessing impacts such as the potential interaction of
different effects and the significance of responses by marine mammals to sound exposures
(Nowacek et al. 2007; Southall et al. 2007). Furthermore, many other factors besides just the
received level of sound may affect an animal's reaction, such as the animal's physical condition,
prior experience with the sound, and proximity to the source of the sound.

The following sections provide information on the fundamentals of underwater noise and noise
sources as they relate to the proposed action.

6.2 Fundamentals of Underwater Noise

Sound is a physical phenomenon consisting of minute vibrations that travel through a medium,
such as air or water. Sound is generally characterized by several factors, including frequency and
intensity. Frequency describes the sound’s pitch and is measured in hertz (Hz), while intensity
describes the sound’s loudness. Due to the wide range of pressure and intensity encountered
during measurements of sound, a logarithmic scale is used. In acoustics, the word “level”
denotes a sound measurement in decibels. A decibel (dB) expresses the logarithmic strength of a
signal relative to a reference. Because the decibel is a logarithmic measure, each increase of 20
dB reflects a ten-fold increase in signal amplitude (whether expressed in terms of pressure or
particle motion), i.e., 20 dB means ten times the amplitude, 40 dB means one hundred times the
amplitude, 60 dB means one thousand times the amplitude, and so on. Because the decibel is a
relative measure, any value expressed in decibels is meaningless without an accompanying
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reference. In describing underwater sound pressure, the reference amplitude is usually 1
microPascal (uPa) or 10 ° Pascal (Pa), and is expressed as “dB re 1pPa.” For in-air sound
pressure, the reference amplitude is usually 20 pPa and is expressed as “dB re 20 uPa.” All
underwater sound levels throughout the remainder of this application are presented in dB re 1
HPa unless otherwise noted.

The method commonly used to quantify airborne sounds consists of evaluating all frequencies of
a sound according to a weighting system that reflects human hearing. This is called A-weighting,
and the decibel level measured is called the A-weighted sound level (dB(A)). A similar filtering
method that reflects hearing of marine mammals has not yet been developed. Therefore,
underwater sound levels are not weighted and measurements are taken throughout the entire
frequency range of interest. In the case of marine construction work, the frequency range of
interest is 10 to 10,000 Hz (Washington Department of Transportation (WSDOT) 2010).

Table 6-1 summarizes commonly used terms to describe underwater sounds. Two common
descriptors are the instantaneous peak sound pressure level (SPL) and the root mean square (rms)
SPL (dB rms). The peak pressure is the instantaneous maximum or minimum overpressure
observed during each pulse or sound event and is presented in Pa or dB referenced to a pressure
of 1 microPascal (dB re 1 pPa). The rms level is the square root of the energy divided by a
defined time period. For all intents and purposes this is a time-averaged sound level.

6.3  Description of Noise Sources

Underwater sound levels are comprised of multiple sources, including physical noise, biological
noise, and anthropogenic noise. Physical noise includes waves at the surface, precipitation,
earthquakes, ice, and atmospheric noise. Biological noise includes sounds produced by marine
mammals, fish, and invertebrates. Anthropogenic noise consists of vessels (small and large),
dredging, aircraft over flights, and construction noise. Known noise levels and frequency ranges
associated with anthropogenic sources similar to those that would be used for this project are
summarized in Table 6-2. Details of each of the sources are described in the following text.

In-water construction activities associated with the proposed project include vibratory pile
driving and vibratory pile extraction. The sounds produced by these activities fall into one sound
type: nonpulsed (continuous). Vibratory pile extraction produces nonpulsed sounds.

Nonpulsed sounds (intermittent or continuous sounds) can be tonal, broadband, or both (Southall
et al. 2007). Some nonpulse sounds can be transient signals of short duration, but without the
essential properties of pulses (e.g., rapid rise time) (Southall et al. 2007). Examples of nonpulse
sounds include vessels, aircraft, and machinery operations such as drilling, dredging, and
vibratory pile driving (Southall et al. 2007). The duration of such sounds, as received at a
distance, can be greatly extended in highly reverberant environments.
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TABLE 6-1. DEFINITIONS OF ACOUSTICAL TERMS

Term

Definition

Decibel (dB)

A unit describing the amplitude of sound, equal to 20 times the logarithm to the
base 10 of the ratio of the pressure of the sound measured to the reference
pressure. The reference pressure for water is 1 microPascal (uPa) and for air is
20 pPa (approximate threshold of human audibility).

Sound Pressure Level

Sound pressure is the force per unit area, usually expressed in microPascals
(or 20 micro Newtons per square meter), where 1 Pascal is the pressure
resulting from a force of 1 Newton exerted over an area of 1 square meter. The
sound pressure level is expressed in decibels as 20 times the logarithm to the
base 10 of the ratio between the pressures exerted by the sound to a reference
sound pressure. Sound pressure level is the quantity that is directly measured
by a sound level meter.

Frequency, Hz

Frequency is expressed in terms of oscillations, or cycles, per second. Cycles
per second are commonly referred to as hertz (Hz). Typical human hearing
ranges from 20 Hz to 20,000 Hz.

Peak Sound Pressure
(unweighted), dB re 1 uPa

Peak sound pressure level is based on the largest absolute value of the
instantaneous sound pressure over the frequency range from 20 Hz to 20,000
Hz. This pressure is expressed in this application as dB re 1 pPa.

Root Mean Square (rms),
dBre 1 pPa

The rms level is the square root of the energy divided by a defined time period.

For nonpulsed energy or continuous sound, rms energy represents the average

of the squared pressures over the measurement period and is not limited by the
90 percent energy criterion.

Sound Exposure Level,
dBrel pPa2 sec

Sound exposure level is a measure of energy. Specifically, it is the dB level of
the time integral of the squared-instantaneous sound pressure, normalized to a
1-second period. It can be an extremely useful metric for assessing cumulative
exposure because it enables sounds of differing duration to be compared in
terms of total energy.

Waveforms, uPa over time

A graphical plot illustrating the time history of positive and negative sound
pressure of individual pile strikes shown as a plot of uPa over time (i.e.,
seconds).

Frequency Spectra, dB over
frequency range

A graphical plot illustrating the frequency content over a given frequency range.
Bandwidth is generally defined as linear (harrowband) or logarithmic
(broadband) and is stated in frequency (Hz).

A-Weighting Sound Level,
dB(A)

The sound pressure level in decibels as measured on a sound level meter
using the A-weighting filter network. The A-weighting filter de-emphasizes the
low and high frequency components of the sound in a manner similar to the
frequency response of the human ear and correlates well with subjective
human reactions to noise.

Ambient Noise Level

The background sound level, which is a composite of noise from all sources
near and far. The normal or existing level of environmental noise at a given
location.
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TABLE 6-2. REPRESENTATIVE NOISE LEVELS OF ANTHROPOGENIC SOURCES

Frequenc Underwater Noise
Noise Source Ranq o (sz) Level Reference
9 (dB re 1 pPa)
Small vessels 250-1,000 151 dBrmsatlm Richardson et al. 1995
Tug docking gravel barge 200-1,000 149 dB rms at 100 m Blackwell and Greene 2002
Vibratory drlv_lng O_f 72-inch 10-1,500 180 dB rms at 10 m Illingworth and Rodkin 2007
steel pipe pile

6.4 Vocalization and Hearing of Marine Mammals

All marine mammals that have been studied produce and use sounds to forage, orient, detect and
respond to predators, and socially interact with others. Measurements of marine mammal sound
production and hearing capabilities provide some basis for assessing whether exposure to a
particular sound source may affect a marine mammal behaviorally or physiologically. Marine
mammal hearing abilities are quantified using live animals either via behavioral audiometry or
electrophysiology (see Schusterman 1981; Au 1993; Wartzok and Ketten 1999; Nachtigall et al.
2007).

Behavioral audiograms, which are plots of animals’ exhibited hearing threshold versus
frequency, are obtained from captive, trained live animals using standardized testing procedures
with appropriate controls, and are considered to be a more accurate representation of a subject’s
hearing abilities. Audiograms of marine mammals are particularly difficult to obtain compared to
other animals because they are often too large, too rare, and too difficult to acquire and maintain
for experiments in captivity. Consequently, our understanding of a species’ hearing ability may
be based on the behavioral audiogram of a single individual or small group of animals. In
addition, captive animals may be exposed to local ambient sounds and other environmental
factors that may impact their hearing abilities and may not accurately reflect the hearing abilities
of free-swimming animals. For animals not available in captive or stranded settings (including
large whales and rare species), estimates of hearing capabilities are made based on physiological
structures, vocal characteristics, and extrapolations from related species.

Electrophysiological audiometry measures small electrical voltages produced by neural activity
when the auditory system is stimulated by sound. The technique is relatively fast, does not
require a conscious response, and is routinely used to assess the hearing of newborn humans. For
both behavioral and electrophysiological audiometry, hearing response in relation to frequency is
a generalized U-shaped curve or audiogram showing the frequency range of best sensitivity
(lowest hearing threshold) and frequencies above and below with higher threshold values.

Direct measurement of hearing sensitivity exists for approximately 25 of the nearly 130 species
of marine mammals. Table 6-3 provides a summary of sound production and hearing capabilities
for marine mammal species in the study area. For purposes of this analysis, marine mammals are
arranged into the following functional hearing groups based on their generalized hearing
sensitivities: mid-frequency cetaceans, low-frequency cetaceans, and pinnipeds.
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TABLE 6-3. HEARING AND VOCALIZATION RANGES FOR MARINE MAMMAL
FUNCTIONAL HEARING GROUPS AND SPECIES POTENTIALLY WITHIN THE

STUDY AREA
Functional Species
Functional | Hearing Grou Represent N . Best Hearin
: J P pre Vocalization Dominant e g
Hearing — Estimated edin ; o Sensitivity Range
i . . Frequencies (citation) .
Group Auditory Project (citation)
Bandwith Area
Mid- 1.5 to 6 kHz (pulses; Richardson et
150 Hz to 160 Killer al. 1995, 18 to 42 kHz (Szymanski et
Frequency kHz* Whale 35 to 50 kHz (echolocation; Auet | al. 1999)
Cetaceans al. 2004)
Low- 120 Hz to 4 kHz (song; Payne and
1 Gray Payne 1985; )
Frequency | 7 Hzto 22 kHz Whale 25 Hz o 1.9 kHz (pulses and No published data
Cetaceans grunts; Thompson et al. 1986)
In-water: 1 to 50 kHz
In-water: 250 Hz to 4 kHz (males;
Hanggi and Schusterman 1994) (Southall et al. 2007)
Harbor
Seal In-air: 100 Hz to 1 kHz (males; | In-air: 6 to 16 kHz
Richardson et al. 1995) (Richardson et al. 1995;
Wolski et al. 2003)
In-water: 1-16 kHz (male;
Kastelein et al. 2005)
_ . 16 to 25 kHz (female;
In-water: 175 Hz ] Kastelein et al. 2005)
Pinnipeds to 75 kHz Steller Sea | In-air: 150 Hz to 1 kHz (females;
. i Campbell et al. 2002
In-air: 75 Hz to Lion P ) In-air: 2 to 16 kHz
30 kHZ* (Schusterman 1974; Mulsow
& Reichmuch 2008; Mulsow
& Reichmuth 2010)
In-water: 1 - 28 kHz
. . In-water: 500 Hz to 4 kHz (Schusterman et al. 1972)
Ca“fofma (Schusterman et al. 1967)
SeaLion | | air 250 to 5 kHz In-air: 4 to 16 kHz (Mulsow
et al. 2011a,b)

1. Source: Southall et al. (2007). Pinniped data are primarily from phocid species (true seals).
Hz = Hertz, kHz = kilohertz

6.5

Under the MMPA, NMFS has defined levels of harassment for marine mammals. Level A
harassment is defined as, “Any act of pursuit, torment, or annoyance which has the potential to
injure a marine mammal or marine mammal stock in the wild.” Level B harassment is defined as,
“Any act of pursuit, torment, or annoyance which has the potential to disturb a marine mammal
or marine mammal stock in the wild by causing disruption of behavioral patterns, including, but
not limited to, migration, breathing, nursing, breeding, feeding, or sheltering.”

Sound Exposure Criteria and 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 2005). To date, no studies have been conducted that examine
impacts to marine mammals from pile driving sounds from which empirical noise thresholds
have been established. Current NMFS practice regarding exposure of marine mammals to high
underwater level sounds is that cetaceans and pinnipeds exposed to impulsive sounds >180 and
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190 dB rms, respectively, are considered to have been taken by Level A (i.e., injurious)
harassment. Level A injury thresholds have not been established for continuous sounds such as
vibratory pile driving, but the Navy has applied the threshold values for impulsive sounds to
vibratory sound in this analysis (Table 6-4).

Behavioral harassment (Level B) is considered to have occurred when marine mammals are
exposed to underwater sounds >120 dB rms for continuous noise (e.g., vibratory pile driving),
but below injurious thresholds. Level A (injury) and Level B (disturbance) thresholds are
provided in Table 6-4.

As described above for underwater sound injury and harassment thresholds, NMFS uses generic
sound exposure thresholds to determine when an activity in the ocean that produces airborne
sound might result in impacts to a marine mammal (70 FR 1871). Construction-period airborne
noise would have little impact to cetaceans because noise from airborne sources would not
transmit well underwater (Richardson et al. 1995); thus, noise would primarily be a problem for
hauled-out pinnipeds near the project locations. The NMFS has identified behavioral harassment
threshold criteria for airborne noise generated by pile driving for pinnipeds regulated under the
MMPA. Level A injury threshold criteria for airborne noise have not been established. The Level
B behavioral harassment threshold for harbor seals is 90 dB rms (unweighted) and for all other
pinnipeds is 100 dB rms (unweighted).

TABLE 6-4. INJURY AND DISTURBANCE THRESHOLDS FOR UNDERWATER AND
AIRBORNE SOUNDS

Airborne Marine Underwater Vibratory Pile
Construction Criteria Driving Criteria
(Vibratory Pile (nonpulsed/continuous
Marine Mammals Driving) (re 20 uPa)1 sounds) (re 1pPa)
Disturbance Guideline LI?I\J/SII,? Disl,_ti\:'i:a?]ce
2
vreselel (REl-aud) Threshold Threshold
Cetaceans Not applicable 180 dB rms 120 dB rms
(whales, dolphins,
porpoises)
Pinnipeds 100 dB rms (unweighted) 190 dB rms 120 dB rms
(seals, sea lions, walrus,
except harbor seal)
Harbor seal 90 dB rms (unweighted) 190 dB rms 120 dB rms

1. Airborne disturbance thresholds do not specify pile driver type.
2. Sound level at which pinniped haul-out disturbance has been documented. Not an official threshold, but used as a guideline.

6.5.1 Limitations of Existing Noise Criteria

The application of the 120 dB rms threshold can sometimes be problematic because this
threshold level can be either at or below the ambient noise level of certain locations. As a result,
this threshold level is subject to ongoing discussion (NMFS 2009). The National Marine
Fisheries Service is developing new thresholds to improve and replace the current generic
exposure level thresholds, but the criteria have not been finalized (Southall et al. 2007). The 120
dB rms threshold level for continuous noise originated from research conducted by Malme et al.
(1984, 1988) for California gray whale response to continuous industrial sounds such as drilling
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operations. (The 120 dB continuous sound threshold should not be confused with the 120 dB
pulsed sound criterion established for migrating bowhead whales in the Arctic as a result of
research in the Beaufort Sea [Richardson et al. 1995; Miller et al. 1999]).

To date, there is no research or data supporting a response by pinnipeds or odontocetes to
continuous sounds from vibratory pile driving as low as the 120 dB threshold. Southall et al.
(2007) reviewed studies documenting behavioral responses of harbor seals and northern elephant
seals to continuous sounds under various conditions. He concluded that exposures between 90
dB and 140 dB rms re 1uPa generally do not induce strong behavioral responses, albeit this was
from a limited number of studies.

6.5.2 Auditory Masking

Natural and artificial sounds can disrupt behavior by auditory masking. This masking interferes
with a marine mammal’s ability to hear other relevant sounds, such as communication and
echolocation signals (Wartzok et al. 2003). Masking occurs when both the signal and masking
sound have similar frequencies and either overlap or occur very close to each other in time.
Noise can only mask a signal if it is within a certain “critical bandwidth” around the signal’s
frequency and its energy level is similar or higher than the signal (Holt 2008). What is meant by
an energy level that is “similar” is a strong function of the frequency of the signal/noise.
(Wartzok et al. 2003). For example, in delphinid subjects, relevant 1 kHz signals needed to be 17
to 20 dB louder than masking noise in order to be detected; 100 kHz signals need to be 40 dB
greater (Richardson et al. 1995).

If a masking sound is manmade, it can be potentially harassing (as defined by the MMPA) if it
disrupts hearing-dependent behavior such as communications or echolocation. The most intense
underwater sounds in the proposed action are those produced by vibratory pile driving. Given
that the energy distribution of pile driving covers a broad frequency spectrum, with greatest
amplitude typically from 50 to 1,000 Hz (WSDOT 2011a, b); vibratory pile driving sound will
be primarily within the lower audible range of the pinniped and cetacean species that may occur
in the project area. Some overlap of frequencies used for social signals by the marine mammal
species with pile driving frequencies may occur; especially affecting the pinnipeds which use
and are more sensitive to lower frequencies than the cetaceans that may occur in the project area
(see chapter 4).

Any masking event that could possibly rise to Level B harassment under the MMPA will occur
concurrently within the zones of behavioral harassment estimated for vibratory pile driving (see
Section 6.6.2, Underwater Noise from Pile Driving) which are taken into account in the exposure
analysis (see Section, 6.8, Estimating Harassment Exposures). Therefore, masking effects are not
considered as separately contributing to exposure estimates in this application.

6.5.3 Ambient Noise
Underwater Noise

Underwater ambient noise in Puget Sound is comprised of sounds produced by a number of
natural and anthropogenic sources and varies both geographically and temporally. Natural noise
sources include wind, waves, precipitation, and biological sources such as shrimp, fish, and
cetaceans. These sources produce sound in a wide variety of frequency ranges (Urick 1983;
Richardson et al. 1995) and can vary over both long (days to years) and short (seconds to hours)
time scales. In shallow waters, precipitation may contribute up to 35 dB to the existing sound
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level, and increases in wind speed of 5 to 10 knots can cause a 5 dB increase in ambient ocean
noise between 20 Hz and 100 kHz (Urick 1983).

Human-generated noise is a significant contributor to the ambient acoustic environment at
NAVBASE Kitsap Bremerton (Table 6-5). Normal port activities include vessel traffic from
aircraft carriers, large ships, submarines, support vessels, and security boats, and loading and
maintenance operations, which all generate underwater sound (Urick 1983). Other sources of
human-generated underwater sound not specific to the naval installations include sounds from
echo sounders on commercial and recreational vessels, industrial ship noise, the adjacent
Washington State Ferry Terminal, and noise from recreational boat engines. Ship and small boat
noise comes from propellers and other on-board rotating equipment.

TABLE 6-5. INSTALLATION ACTIVITY LEVELS AND NOISE SOURCES

Installation Activity Level Noise Sources

Shipyard; high traffic and homeport for large

NAVBASE Kitsap Bremerton Very high ships

At NAVBASE Kitsap Bremerton, depending on the wavelength, anthropogenic noise can often
dominate the ambient soundscape. In areas with less anthropogenic activity, ambient noise is
likely to be dominated by noise from natural sources.

Underwater ambient noise has been recorded and measured only at NAVBASE Kitsap Bangor
during previous Navy activities. In 2009, the average broadband (100 Hz-20 kHz) noise level
near Marginal Wharf on NAVBASE Kitsap Bangor was 114 dB re 1uPa rms (Slater 2009).
Below 300 Hz, noise from industrial activity dominated the spectrum, with a maximum level of
110 dB re 1pPa rms in the 125 Hz band. From 300 Hz to 5 kHz, average received levels ranged
between 83 and 99 dB re 1puPa rms. Wind-driven wave noise dominated the background noise
between 5 and 10 kHz; above 10 kHz, the sound levels were relatively even at all frequencies.

Similar noise levels were recorded near the NAVBASE Kitsap Bangor project area in 2011.
Average noise levels at the Explosives Handling Wharf during the recent Test Pile program
ranged from 112.4 dB rms at mid depth to 114.3 dB rms at deep depth. These measurements
were made during normal port activities, but did not include noise from construction and pile
driving projects. Small-scale geographic variations in ambient noise are to be expected based on
land shadowing and other environmental factors, but for analysis purposes, the average noise
level at this installation was assumed to be 114 dB re 1 pPa rms.

Ambient noise measurements from NAVBASE Kitsap Bangor are well within the range of levels
reported for a number of sites within the greater Puget Sound region (95 — 135 dB re 1 pPa rms;
Veirs and Veirs 2006; Carlson et al. 2005). Nearshore measurements near ferry terminals in
Puget Sound resulted in median noise levels (where the cumulative distribution function (CDF)
equals 0.5) between 104 and 130 dB re 1 pPa rms (WSDOT 2012). It is reasonable to assume
that ambient noise associated with NAVBASE Kitsap Bremerton will be higher than NAVBASE
Kitsap Bangor due to the higher activity levels, presence of larger vessels, and additional
industrial workload. Under normal weather, workload, and traffic (boat and vehicle) conditions,
ambient noise at NAVBASE Kitsap Bremerton is assumed to be below 120 dB re 1 pPa rms.
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Airborne Noise

Airborne noise at NAVBASE Kitsap Bremerton is produced by common industrial equipment,
including trucks, cranes, compressors, generators, pumps, and other equipment that might
typically be employed along industrial waterfronts. Noise is highly variable based on the types
and operational states of equipment at the recording location (ex: each wharf may have a
different noise environment). For NAVBASE Kitsap Bangor, airborne noise measurements were
taken during a two-day period in October 2010 within the waterfront industrial area near the
project site. During this period, daytime noise levels ranged from 60 dBA to 104 dBA, with
average values of approximately 64 dBA. Evening and nighttime levels ranged from 64 to 96
dBA, with an average level of approximately 64 dBA. Thus, daytime maximum levels were
higher than nighttime maximum levels, but average nighttime and daytime levels were similar.

These higher day-time noise 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/military activities. Measured levels were comparable to estimated
noise levels from literature. Presuming multiple sources of noise may be present at one time,
maximum combined levels may be as high as 99 dBA. This estimates that two similar sources
occurring together will increase noise levels by 3 dB (double) over the level of a single piece of
equipment by itself (WSDOT 2007). Existing maximum baseline noise conditions at the
waterfront during a typical work week are expected to be approximately 99 dBA due to typical
truck, forklift, crane, and other industrial activities. Noise levels will vary by time and location,
but average ambient noise levels are expected to range from a low of 55 dBA to 99 dBA.

6.6 Modeling Noise Impact from Pile Driving
6.6.1 Underwater Sound Propagation

Pile driving will generate underwater noise that potentially could result in disturbance to marine
mammals swimming near the project area. Transmission loss (TL) is the decrease in acoustic
intensity as an acoustic pressure wave propagates out from a source. Transmission loss
parameters vary with frequency, temperature, sea conditions, current, source and receiver depth,
water depth, water chemistry, and bottom composition and topography.

A standard sound propagation model was used to estimate the range from the pile driving
activity to various expected sound pressure levels in the study area.

TL = 151 (Rl)
= 0810 R,
Where TL is the transmission loss in dB, R; is the distance of the modeled SPL from the driven
pile, and R, is the distance from the driven pile of the initial measurement.

This model is a compromise between the spherical spreading law that assumes noise moves in all
directions from a source and the cylindrical spreading law that assumes the sound moves radially
outward but the sea floor and ocean surface prevents spreading upward or downward. In this
model, there is a 4.5 dB reduction in level for each doubling of distance from the source. In the
spherical model this loss would be 6 dB and in the cylindrical model this loss would be 3 dB.

The choice of TL model is based on how underwater noise propagates away from a noise source
and is dependent on a variety of factors, most notably by the water boundaries: bathymetry and
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presence or absence of reflective or absorptive conditions at the sea surface and the nature of the
sediment on the sea floor.

The TL model described above was used to calculate the expected noise level resulting from
vibratory pile driving. From this, sound level contours were used to establish a zone of influence
(ZOl) or area affected by the noise criteria. Maps showing the extent of a representative ZOI for
the study area can be found in Appendix B. At Pier 4, a pile furthest from the shore was chosen
to illustrate the maximum reach of the ZOI that would be produced from noise generated by pile
driving at the structure (see next section).

6.6.2 Underwater Noise 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 sound pressure levels from pile driving at NAVBASE Kitsap Bremerton, studies with
similar properties to the proposed action were evaluated. Studies which met the following
parameters were considered:

e Pile materials: wood and steel pipe piles
e Pile driver type: vibratory

Table 6-6 presents representative sound pressure levels from pile driving activities (vibratory
driver) that have occurred in recent years.

Due to the similarity of these actions and the Navy’s proposed action, they represent reasonable
sound pressure levels that can be anticipated. The sound source level that was produced from the
most similar measured source level was used. If a source level for a particular pile was not
available the next highest source level was used to produce a conservative estimate of areas
above threshold values.

TABLE 6-6. REPRESENTATIVE SOUND PRESSURE LEVELS FROM PILE DRIVING
STUDIES USING VIBRATORY HAMMERS

Measured
Project Location Pile Type Hfll_mn;er \[/)\gat;: Distance Sound
yp P Levels (rms)
Mad River Slough Steel Pipe/ . N 10 m/33 155dBrel
Pipeline’ CA 13-inch Vibratory Sm feet uPa
Timber Plle WA Wood/12- Vibratory | ~10m 15.8m/52 | 150dBrel
Removal inch feet pPa

YCompendium of Pile Driving Data report to the California Department of Transportation—Illingworth & Rodkin, Inc. (2007)
2WSDOT 2011.

All calculated distances to underwater marine mammal noise thresholds are provided in

Table 6-7 and ZOI areas are provided in Table 6-8. The ZOI areas only include the area
encompassed to the extent of the shoreline. Figures illustrating the extent and area of each ZOI
for a pile representing the worst-case extent of noise propagation (furthest from the shore) at
each installation are presented in Appendix B.
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TABLE 6-7. CALCULATED RADIAL DISTANCE(S) TO UNDERWATER MARINE
MAMMAL PILE DRIVING NOISE THRESHOLDS

Behavioral Behavioral
Iniur Iniur harassment harassment
i Ving Si pi J_ yd c jury Install: Removal:
Pile Driving Site innipeds etaceans Cetaceans and Cetaceans and
(190 dB RmS) (180 dB RmS) Pinnipeds Pinnipeds
(120 dB RMS) (120 dB RMS)
NAVBASE Kitsap 1.2 m (impulsive) | 5.4 m (impulsive) 2,154 m for steel 1585 m for wood
Bremerton — Pier 4 0 m (continuous) 0 m (continuous) pile pile

TABLE 6-8. CALCULATED AREA(S) ENCOMPASSED BY UNDERWATER MARINE
MAMMAL PILE DRIVING NOISE THRESHOLDS

Behavioral Behavioral
Injury Injury harassment harassment
Pile Driving Site Pinnipeds Cetaceans Cetaceans and Cetaceans and
(190 dB RMS) (180 dB RMS) Pinnipeds Pinnipeds
(160 dB RMS) (120 dB RMS)
. 4sqr_n .92 sqm 5.04 sq km
NAVBASE Kitsap (impulsive) (impulsive) 0.04 sq km
Bremerton — Pier 4 <1sqm 15 sq m U454 (75sq ki:zsf)or steel
(continuous) (continuous) P

6.6.3 Airborne Sound Propagation

Pile driving can generate airborne noise that could potentially result in disturbance to marine
mammals (pinnipeds) that are hauled out or at the water’s surface. As a result,