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3.3. FiIsH
3.3.1. Affected Environment
3.3.1.1. EXISTING CONDITIONS

Hood Canal is known to support at least 250 species of marine fish, including anadromous
species (salmonids) that live part of their life cycle in fresh water (Schreiner et al. 1977; Miller
and Borton 1980; Prinslow et al. 1980; Bax 1983; Salo 1991; Bhuthimethee et al. 2009; Burke
Museum 2010). Common fish species known or expected to occur in Hood Canal are listed in
Appendix A. Seven threatened or endangered marine fish species have the potential to occur in
the waters of northern Hood Canal, and are discussed separately under the Threatened and
Endangered Species section below (Section 3.3.1.3). Non-ESA-listed marine fish have been
categorized into three groups (salmonids, forage fish, and other marine fish) to facilitate a
discussion of similar species, and are discussed in Section 3.3.1.3.8. Non-ESA-listed salmonids
include both naturally spawning and hatchery-released salmon and trout species. Forage fish are
those species that are considered a vital food resource to salmonids and other fish predators, as
discussed in Section 3.3.1.3.9. Other marine fish include all other species ranging from benthic
dwelling (demersal) to shallow-water species. Other marine fish are discussed in

Section 3.3.1.3.10.

Seven salmonid species occur within the marine waters of Hood Canal: Chinook salmon, chum
salmon, coho salmon, pink salmon, steelhead, bull trout, and cutthroat trout. Five hatcheries
augment salmon populations by releasing four of these species (Chinook, chum, coho, and pink
salmon) into Hood Canal. In 2006, approximately 34 million hatchery salmonids were released
in Hood Canal to support the multi-million-dollar sport, commercial, and tribal salmon fisheries
in the region (SAIC 2006; Appendix B). These releases included approximately 25.1 million
chum, 6.7 million Chinook, 1.6 million coho, and 467,000 pink salmon. Release dates varied
from April 1 to June 1, depending on species and release location (SAIC 2006; Regional Mark
Processing Center 2009). Since hatcheries were not required to mark 100 percent of all
salmonids released, unmarked hatchery fish captured along the Bangor shoreline are
indistinguishable from naturally spawned fish (SAIC 2006; Bhuthimethee et al. 2009). This is
particularly problematic when estimating the distinction between seasonal occurrence and
abundance of naturally spawned summer-run chum, naturally spawned fall-run chum, and
hatchery-released chum salmon (SAIC 2006; Bhuthimethee et al. 2009; Appendix B).

Forage fish species present along the Bangor shoreline primarily include Pacific herring, surf
smelt, and Pacific sand lance. In addition, over 45 other non-salmonid finfish species occur in
the vicinity of the proposed project area (SAIC 2006; Bhuthimethee et al. 2009).

Marine fish species that are more prevalent in deeper offshore habitats include a variety of
rockfish species, Pacific hake, walleye pollock, wolfeel, skates, sharks, lanternfish, snailfish, and
flatfish species. Recent fish surveys in nearshore habitats along the Bangor shoreline have
documented the occurrence of juvenile salmonids and forage fish, as well as a variety of other
species, including perches, gunnels, pricklebacks, sculpins, pipefish, threespine sticklebacks,
tubesnouts, and juvenile flatfish species (Bhuthimethee et al. 2009).
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Fish habitat along the Bangor waterfront has been characterized as diverse and healthy based on
analyses of fish species richness, composition, abundance, and size distribution; fish habitat
includes marine waters, estuaries, and streams (URS 1994). Of particular importance are the
freshwater outlets from Hunter’s Marsh, Devil’s Hole, and Cattail Lake that provide warmer,
nutrient-rich fresh water in these areas. This warmer water supports dense marine vegetation and
benthic communities, which provide refuge and food sources for marine fish, including juvenile
salmon.

3.3.1.2. ESSENTIAL FISH HABITAT

The MSA (16 USC 1801-1881 et seq.), through the Essential Fish Habitat (EFH) provision,
protects waters and substrate necessary for federally managed (commercially harvested) fisheries
in Washington waters. Federal agencies are required to consult with NMFS about activities that
may adversely affect EFH for species protected under the MSA. The MSA is currently
undergoing reauthorization and is expected to be reauthorized by the time of project
construction. The analysis of EFH in this EIS is based on the provisions of the current MSA.

In addition to the federal agencies that regulate threatened and endangered fish species, the
Point No Point Treaty Tribes (PNPTT) are co-managers with WDFW in regulating harvest
management and supplementation programs for the Hood Canal summer-run chum
evolutionarily significant unit (ESU) (71 Federal Register [FR] 47180). The PNPTT include the
Skokomish, Port Gamble S’Klallam, Jamestown S’Klallam, and Lower Elwha Klallam Tribes,
who have treaty rights to Usual and Accustomed (U&A) fishing across the summer-run chum
geographic range (71 FR 47180). Additional groups that contribute to and oversee recovery
planning include the Puget Sound Technical Recovery Team (PSTRT) and the Hood Canal
Coordinating Council (HCCC), respectively (71 FR 47182).

The PFMC has designated EFH for Pacific groundfish, coastal pelagic species, and Pacific
salmon species (PFMC 2003, 2011, 2014). The federally managed species, lifestages, and
habitats, as indicated by PFMC FMPs, are summarized for Hood Canal and the project vicinity
(Table 3.3—1). Pacific groundfish EFH is designated for species and lifestages and includes five
primary habitats: the epipelagic zone of the water column (including macrophyte canopies and
drift algae); unconsolidated sediments of mud and sand; hard-bottom habitats of boulders,
bedrock, and coarse deposits; mixed sediments of sand and rocks; and vegetated bottoms with
algal beds, macrophytes, or rooted vascular plants (PFMC 2014, Appendix B4). The PFMC
(2014) has also designated EFH for each individual groundfish species by lifestage. For those
species that were covered in 2005, these designations are contained within the 2005 Appendix
B4 of the FMP. The life history for each of the 2005-covered groundfish species was included in
the 2005 Appendix B2 of the Pacific Coast Groundfish FMP (PFMC 2014, Appendix B2).
However, in May 2014 the Pacific Coast Groundfish FMP was updated to include a total of

89 species. Using the Pacific Habitat Use Relational Database developed by the PFMC, it was
determined which groundfish species and lifestages have EFH designated within the vicinity of
the LWI and SPE project sites. Of the groundfish species described in the FMP, 33 were
identified through the analysis of the Habitat Use Relational Database as having EFH designated
in the vicinity of NAVBASE Kitsap Bangor (Table 3.3-1).
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Coastal pelagic EFH consists of all marine and estuarine waters between the shoreline and the
exclusive economic zone, above the thermocline and falling between 50 and 79°F (10 and 26°C)
in temperature. The PFMC manages coastal pelagic species, two of which (anchovy and market
squid) occur in Hood Canal and the vicinity of the project site.

Pacific salmon EFH includes all estuarine waters and substrates, including the nearshore and
tidal submerged environments, and freshwater bodies historically accessible to salmon. The
PFMC manages three salmonids that occur in Hood Canal: coho, Chinook, and pink salmon.

Table 3.3-1. Fish Species with Designated EFH in Hood Canal

Species figglgt::;:ees Designated Habitats

Groundfish

Big skate AJE Unconsolidated bottom

Black rockfish AJ Artificial structure, hard bottom, vegetated bottom, epipelagic
zone, tide pool

Blue rockfish AJ,L Hard bottom, vegetated bottom, epipelagic zone

Bocaccio J,L Hard bottom, epipelagic zone

Brown rockfish AJ Artificial structure, hard bottom, mixed bottom, vegetated bottom,
epipelagic zone

Butter sole AJLE Unconsolidated bottom, epipelagic zone

Cabezon AJLE Hard bottom, tide pool, unconsolidated bottom, vegetated bottom,
epipelagic zone

China rockfish AJ Hard bottom, vegetated bottom, epipelagic zone

Copper rockfish AJ Artificial structure, hard bottom, mixed bottom, vegetated bottom,
epipelagic zone

English sole AJ,E Unconsolidated bottom, epipelagic zone

Flathead sole AJ Unconsolidated bottom

Kelp greenling AJLE Hard bottom, vegetated bottom, epipelagic zone

Lingcod AJLE Hard bottom, vegetated bottom, unconsolidated bottom,
epipelagic zone

Longnose skate A Unconsolidated bottom

Pacific sanddab AJLE Mixed bottom, unconsolidated, epipelagic zone

Pacific whiting (hake) AJ Epipelagic zone

Petrale sole AJ,LE Unconsolidated bottom

Quillback rockfish AJ,L Artificial structure, mixed bottom, vegetated bottom, hard bottom,
biogenic, epipelagic zone

Redstripe rockfish AJ,L Hard bottom, mixed bottom, epipelagic zone

Rex sole AJ Unconsolidated bottom

Rock sole AJ,LE Unconsolidated bottom, mixed bottom, epipelagic zone

Sablefish AJ,LE Unconsolidated bottom, epipelagic zone
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Table 3.3-1. Fish Species with Designated EFH in Puget Sound (continued)

Species Iﬁ?eplslfzgéi Designated Habitats

Sand sole AJ,L Unconsolidated bottom, epipelagic zone

Silvergray rockfish A Hard bottom

Soupfin shark AJ Unconsolidated bottom, epipelagic zone

Spiny dogfish AJ Unconsolidated bottom, epipelagic zone

Splitnose rockfish J,L Epipelagic zone

Spotted ratfish AJE Hard bottom, unconsolidated bottom

Starry flounder AJ,LE Unconsolidated bottom, epipelagic zone

Tiger rockfish AJL Hard bottom, epipelagic zone

Widow rockfish AJL Hard bottom, mixed bottom, epipelagic zone, unconsolidated
bottom, vegetated bottom

Yelloweye rockfish AJ,L Hard bottom, mixed bottom, epipelagic zone, biogenic

Yellowtail rockfish AJ Hard bottom, unconsolidated bottom, vegetated bottom,
epipelagic zone

Coastal Pelagic Species

Anchovy ALE All estuarine waters above the thermocline and falling between 10
and 26°C

Market squid ALE Same as above

Salmon

Coho AJ All estuarine waters and substrates, including the nearshore and
tidal submerged environments, and freshwater bodies historically
accessible to salmon

Chinook AJ Same as above

Pink AJ Same as above

Sources: PFMC 2003, 2011, and 2014.
A = adult; E = eggs; J = juvenile; L = larvae.

3.3.1.3. THREATENED AND ENDANGERED FISH AND SPECIES OF CONCERN

This section summarizes species-specific life history and occurrence information, with additional
details provided in Appendix B, on ESA-listed salmonids and rockfish. The summary of marine
habitat conditions, described in Section 3.3.1.3.11, is applicable to both ESA-listed and non-
listed species of marine fish. Table 3.3-2 provides the federal ESA listing for marine fish and
whether critical habitat is designated near the Bangor waterfront.

3.3-4 & Chapter 3 — Fish February 2015



Land-Water Interface and Service Pier Extension

Draft EIS

Table 3.3-2. Federally Listed Threatened and Endangered Marine Fish in Hood Canal

Critical Habitat Designated in

March 25, 1999

(-30 meters)

Fish Federal Listing Critical Habitat Northern Hood Canal

Puget Sound Threatened Designated Designated along the shoreline to
Chinook 70 FR 37160, Depth -33 feet depth of -33 feet (-30 meters)

June 28, 2005 (-30 meters) except not along Bangor waterfront.
70 FR 52630,
September 2, 2005

Hood Canal Threatened Designated Designated along the shoreline to
summer-run chum 64 FR 14508, Depth -33 feet depth of -33 feet (-30 meters)

except not along Bangor waterfront.

February 11, 2015

70 FR 52630,
September 2, 2005
Puget Sound Threatened Proposed Occupied riverine habitats in the
steelhead 72 FR 26722, 78 FR 2726, Hood Canal Subbasin.
May 11, 2007 January 14, 2013
Bull trout Threatened Designated Designated along the shoreline to
64 FR 58910, Depth -33 feet depth of -33 feet (-10 meters). The
November 1, 1999 (-10 meters) closest critical habitat occurs along
the western and northern shores of
75 FR 63898 Dabob Bay beyond Hazel Point, at
October 18, 2010 | the southern tip of Toandos
Effective Peninsula, which is outside of the
November 17, 2010 | area affected by the proposed action.
Endangered Designated Nearshore and deepwater habitats
75 FR 22276, 79 FR 68041, of Hood Canal, excluding DoD
Apr/I 28, 2010 Pr/'mary constituent boundaries.
Bocaccio elements (PCEs)
November 13, 2014,
Effective
February 11, 2015
Threatened Designated Nearshore and deepwater habitats
75 FR 22276, 79 FR 68041, of Hood Canal, excluding DoD
. April 28, 2010 PCEs boundaries.
Canary rockfish November 13, 2014,
Effective
February 11, 2015
Threatened Designated Nearshore and deepwater habitats
75 FR 22276, 79 FR 68041, of Hood Canal, excluding DoD
. April 28, 2010 PCEs boundaries.
Yelloweye rockfish November 13, 2014,
Effective

DoD = Department of Defense; FR = Federal Register

3.3.1.3.1.

PUGET SOUND CHINOOK

The Puget Sound Chinook salmon ESU was listed as federally threatened under the ESA in 1999
(64 FR 14308), with the threatened listing reaffirmed in 2005 (70 FR 37160). Critical habitat was
designated for Puget Sound Chinook in 2005 (70 FR 52685). Chinook are the largest species of

February 2015

Chapter 3 — Fish & 3.3-5




Draft EIS Land-Water Interface and Service Pier Extension

salmonid. In general, juveniles out-migrate as sub-yearlings or yearlings and return to spawn as
adults, generally after 3 to 5 years. Chinook salmon are one of the least abundant salmonids
occurring along the Bangor shoreline (Appendix B, Figure B—1). From 2005 to 2008 a total of
58,667 salmonids were captured in beach seine surveys along the NAVBASE Kitsap Bangor
waterfront (SAIC 2006; Bhuthimethee et al. 2009). During that time period only 224 of the total
number of salmonids captured (approximately 0.4 percent) were juvenile Chinook salmon
(Appendix B, Figure B—1). As suggested by findings of Chamberlin et al. (2011), juvenile
Chinook salmon may have extended intra-basin residence times, and may not necessarily utilize
nearshore habitats solely as a nearshore migratory corridor during out-migration. Additional
details describing the life history of Puget Sound Chinook are also provided in Appendix B.

CRITICAL HABITAT DESCRIPTION

A final designation of Puget Sound Chinook salmon critical habitat was published on

September 2, 2005, with an effective date of January 2, 2006 (70 FR 52685). Nearshore marine
waters within Hood Canal were included as part of this designation. Although critical habitat
occurs in northern Hood Canal waters adjacent to the base (Figure 3.3-1), NAVBASE Kitsap
Bangor is excluded from critical habitat designation for ESA-listed Puget Sound Chinook salmon
by federal law (70 FR 52630). No Puget Sound Chinook salmon critical habitat is located in the
immediate vicinity of the LWI or SPE project sites. The closest critical habitat is located
immediately beyond the northern and southern base boundaries.

OCCURRENCE AT LWI PROJECT SITES

Appendix B provides detailed information regarding the in-migration and spawn timing of adult
Puget Sound Chinook past NAVBASE Kitsap Bangor and within the greater Hood Canal region.
In general, adult Chinook salmon enter Hood Canal waters from August to October and begin
spawning in their natal streams in September, with peak spawning occurring in October.
Juvenile Puget Sound Chinook peak out-migration along the Bangor shoreline, and within the
greater Hood Canal region, generally occurs from May to early July. As described further in
Appendix B, Chinook salmon are one of the least abundant salmonids occurring along the
Bangor shoreline, with occurrence in survey data so low that determining a prevalence at one
location over another was not possible (SAIC 2006; Bhuthimethee et al. 2009).

OCCURRENCE AT SPE PROJECT SITES

Due to the close proximity, adult and juvenile Chinook at the SPE site would be comparable to
those occurrences at the LWI project sites.

3.3.1.3.2. Hoob CANAL SUMMER-RUN CHUM SALMON

The Hood Canal summer-run chum salmon ESU was federally listed as threatened under the ESA
in 1999, and the threatened listing was reaffirmed in 2005 (70 FR 37160) (Table 3.3-2). Critical
habitat was also designated for Hood Canal summer-run chum ESU in 2005, and the NMFS
recovery plan for this species was adopted on May 24, 2007 (72 FR 29121). The Hood Canal
summer-run chum ESU includes all naturally spawned populations and supplemented stocks of
summer-run chum salmon in Hood Canal and its tributaries. Reduced viability, lower survival,
and listing of extant stocks of summer-run chum and recent stock extinctions in Hood Canal are
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Figure 3.3—1. Puget Sound Chinook and Hood Canal Summer-Run Chum Salmon
Critical Habitat for Hood Canal Nearshore Marine Areas
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attributed to the combined impacts of three primary factors: (1) habitat loss and degradation,
(2) climate change, and (3) increased fishery harvest rates (HCCC 2005). An additional factor
cited in WDFW and PNPTT (2000) and HCCC (2005) was impacts associated with the releases
of hatchery salmonids, which compete with naturally spawning stocks for food and other
resources. Additional details describing the life history of Hood Canal summer-run chum
salmon are provided in Appendix B.

CRITICAL HABITAT DESCRIPTION

A final designation of Hood Canal summer-run chum salmon critical habitat was published on
September 2, 2005, with an effective date of January 2, 2006 (70 FR 52685). Nearshore marine
waters within Hood Canal were included as part of this designation. Although critical habitat
occurs in northern Hood Canal waters adjacent to the base (Figure 3.3—1), NAVBASE Kitsap
Bangor is excluded by federal law (70 FR 52630) from critical habitat designation for ESA-listed
Hood Canal summer-run chum salmon. No Hood Canal summer-run chum salmon critical
habitat is located in the immediate vicinity of the LWI or SPE project sites. The closest critical
habitat is immediately beyond the northern and southern base boundaries.

OCCURRENCE AT LWI PROJECT SITES

Appendix B provides detailed information regarding the in-migration and spawn timing of adult
Hood Canal summer-run chum salmon and out-migration of juveniles past NAVBASE Kitsap
Bangor, and within the greater Hood Canal region. Juvenile chum salmon were much more
abundant than any other salmonid species captured along the Bangor shoreline (SAIC 2006;
Bhuthimethee et al. 2009; Appendix B, Figure B—1). From 2005 to 2008 a total of

58,667 salmonids were captured in beach seine surveys along the NAVBASE Kitsap Bangor
waterfront (SAIC 2006; Bhuthimethee et al. 2009). During that time 55,554 of the total number
of salmonids captured (approximately 94.7 percent) were juvenile chum salmon (Appendix B,
Figure B—1). Young-of-the-year chum salmon migrate almost immediately after hatching in
their natal streams, occurring along the NAVBASE Kitsap Bangor shoreline as early as January
and as late as June (SAIC 2006; Bhuthimethee et al. 2009). Later releases by hatcheries in Hood
Canal south of the base generally occur in April and May (SAIC 2006; Bhuthimethee et al.
2009). Summer-run chum adults return to Hood Canal from as early as August and September
through the first week in October (Washington Department of Fisheries et al. 1993; WDFW and
PNPTT 2000).

OCCURRENCE AT SPE PROJECT SITES

Due to the close proximity of the SPE project site to the south LWI project site, the occurrence
of adult and juvenile summer-run chum salmon at the SPE project site would be comparable to
occurrences at the south LWI project site.

3.3.1.3.3. PUGET SOUND STEELHEAD

The Puget Sound steelhead was listed in May 2007 under the ESA as a threatened distinct
population segment (72 FR 26722). A distinct population segment (DPS) is a term used under the
ESA to define a population or group of populations that is discrete from other populations of the
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species and significant in relation to the entire species. Stocks of the Puget Sound steelhead DPS
are mainly winter-run, although a few small stocks of summer-run steelhead also occur (71 FR
15666). As indicated by NMFS (2011) the principal factor for decline for Puget Sound steelhead
is the present or threatened destruction, modification, or curtailment of its habitat or range. Within
the proposed project area these threats may include barriers to fish passage, adverse effects on
water quality, loss of wetland and riparian habitats, and other urban development activities
contributing to the loss and degradation of steelhead habitats in Hood Canal. Additional details
describing the life history of Puget Sound steelhead are provided in Appendix B.

CRITICAL HABITAT DESCRIPTION

Puget Sound steelhead critical habitat was proposed in January 2013 (78 FR 2725). Within the
Hood Canal Subbasin, currently occupied riverine habitat is proposed as Puget Sound steelhead
critical habitat. NAVBASE Kitsap Bangor is excluded by federal law (70 FR 52630) from
critical habitat designation. No proposed steelhead critical habitat is located in the immediate
vicinity of the LWI or SPE project areas.

OCCURRENCE AT LWI PROJECT SITES

Steelhead would be expected to occur most frequently in the late spring and early summer months,
but overall this species does not occur in large numbers along the Bangor shoreline (SAIC 2006;
Bhuthimethee et al. 2009; Appendix B, Figure B—1). Numbers are insufficient to determine site
preference along the Bangor shoreline (Appendix B). The majority of adult winter-run steelhead
in Hood Canal (Skokomish, Hamma Hamma, Duckabush, Quilcene/Dabob Bay, and Dosewallips)
spawn from mid-February to mid-June (WDFW 2002) (Appendix B). Information published to
date indicates that adult winter-run steelhead spawning occurs from mid-February to early June.
Spawn timing of summer-run steelhead in Hood Canal is not fully understood; however, spawning
is believed to occur from February through April (WDFW 2002). From 2005 to 2008 a total of
58,667 salmonids were captured in beach seine surveys along the NAVBASE Kitsap Bangor
waterfront (SAIC 2006; Bhuthimethee et al. 2009). During that time period only 58 of the total
number of salmonids captured (approximately 0.1 percent) were juvenile steelhead (Appendix B,
Figure B—1). In the 2013 proposed critical habitat notification, studies reviewed by NMFS
indicated that “steelhead migratory behavior strongly suggest that juveniles spend little time (a
matter of hours in some cases) in estuarine and nearshore areas and do not favor migration along
shorelines” (78 FR 2725).

OCCURRENCE AT SPE PROJECT SITES

Due to the close proximity of the SPE project site to the south LWI project site, the occurrence of
adult and juvenile steelhead at the SPE project site would be comparable to occurrences at the
south LWI project site.

3.3.1.3.4. BULL TROUT

Currently, all populations of bull trout in the lower 48 states are listed as threatened under the
ESA. Bull trout are in the char subgroup of salmonids and have both resident and migratory life
histories (64 FR 58910). The Coastal-Puget Sound bull trout DPS reportedly contains the only
occurrence of anadromous bull trout in the contiguous United States (64 FR 58912); Hood Canal
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is one of five geographically distinct regions within this DPS. It was thought that all Hood Canal
bull trout originate from the Skokomish River (WDFW 2004). However, summaries of recent
tagging studies (U.S. Fish and Wildlife Service [USFWS] 2011) and historical otolith analysis
(Correa 2003) indicate that bull trout in the South Fork are not anadromous, and Cushman Dam
currently blocks all upstream access and most downstream access to the marine environment for
bull trout in the North Fork of the Skokomish River. No records exist of bull trout in the Hood
Canal marine environment or freshwater systems on the Kitsap Peninsula (USFWS 2011).

CRITICAL HABITAT DESCRIPTION

Critical habitat was originally designated for bull trout in 2005 (70 FR 56212) with a final
revision to this habitat published in 2010 (75 FR 63898). NAVBASE Kitsap Bangor is excluded
by federal law (70 FR 52630) from critical habitat designation. Although both the original and
revised final bull trout critical habitat occur in Hood Canal, neither designates waters north of
Hazel Point, at the southeastern tip of Toandos Peninsula (Figure 3.3-2). No bull trout critical
habitat is located in the immediate vicinity of the LWI or SPE project areas.

OCCURRENCE AT LWI AND SPE PROJECT SITES

Bull trout in the Skokomish River system are thought to spawn from mid-September to
December (WDFW 2004). For the species overall, emergence of fry occurs from early April

to May (64 FR 58910). Not enough is known to fully describe the duration of juvenile out-
migration specifically for bull trout in Hood Canal (WDFW 2004), although it is unlikely that
bull trout migrate through the Bangor waterfront and past the LWI or SPE project site (USFWS
2010). Neither historic nor recent juvenile fish surveys (using beach and lampara seines and tow
nets) have captured bull trout (Schreiner et al. 1977; Salo et al. 1980; Bax 1983; SAIC 2006;
Bhuthimethee et al. 2009).

3.3.1.3.5. BocaAccio

Puget Sound bocaccio, a species of rockfish, were federally listed as endangered under the ESA
in 2010 (75 FR 22276) (Table 3.3-2). Although rockfish are typically long-lived, recruitment is
generally poor as larval survival and settlement are dependent on a variety of factors including
marine currents, adult abundance, habitat availability, and predator abundance (Palsson et al.
2009; Drake et al. 2010). The combination of these factors, and the threats described below, has
contributed to declines in the species within Georgia Basin and Puget Sound in the last few
decades (74 FR 18516). The species is believed to have commonly occurred along steep walls in
most of Puget Sound prior to fishery exploitations, although they are currently very rare in these
habitats (Love et al. 2002). Information on habitat requirement for most rockfishes is limited
despite years of research. Even less is known about bocaccio in Puget Sound (Palsson et al.
2009; Drake et al. 2010). Appendix B provides more detailed information regarding the general
life history of bocaccio, and their prevalence within Puget Sound.

Threats to rockfish in Puget Sound include areas of low DO, commercial and sport fisheries
(notably mortality associated with fishery bycatch), reduction of kelp habitat necessary for
juvenile recruitment (74 FR 18516), habitat disruption (including exotic species), derelict gear
(e.g., lost or abandoned fishing nets), climate change, species interactions (including predation
and competition), diseases, and genetic changes (Palsson et al. 2009; Drake et al. 2010).
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Figure 3.3-2. Bull Trout Critical Habitat
for Hood Canal Nearshore Marine Areas
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CRITICAL HABITAT DESCRIPTION

Critical habitat for yelloweye rockfish, canary rockfish, and bocaccio of the Puget Sound
Georgia Basin was designated in November 2014 (79 FR 68042). The NMFS summary
description of rockfish critical habitat locations, boundaries, and essential features is provided in
Section 3.3.1.4.1. NAVBASE Kitsap Bangor is excluded by federal law (70 FR 52630) from
critical habitat designation, while NMFS’ designation of rockfish critical habitat (79 FR 68041)
specifically exempts the Bangor Naval Restricted Areas (Figure 1-2). Therefore, no designated
rockfish critical habitat occurs in the immediate vicinity of the LWI or SPE project areas.

OCCURRENCE AT LWI AND SPE PROJECT SITES

Palsson et al. (2009) noted bocaccio were only recorded 110 times in their review of historical
Puget Sound studies, with most records being associated with sport catch from the 1970s in
Tacoma Narrows and Appletree Cove (near Kingston). Only two records occurred for Hood
Canal, both in the 1960s. There have been no confirmed observations of bocaccio in Puget
Sound for approximately 9 years (74 FR 18516), and Drake et al. (2010) concluded that if the
species were to occur, it would likely be in low abundances.

3.3.1.3.6. CANARY ROCKFISH

Puget Sound canary rockfish were federally listed as threatened under the ESA in 2010 (75 FR
22276) (Table 3.3-2). Similar to bocaccio, adult canary rockfish are considered associated with
high-relief, rocky habitats, and larval and juvenile stages likely utilize open water and nearshore
habitats. Appendix B provides more detailed information regarding the general life history of
canary rockfish and their prevalence within Puget Sound. The same stressors contributing to the
decline of bocaccio, described above, also affect canary rockfish (74 FR 18516; Palsson et al.
2009; Drake et al. 2010).

CRITICAL HABITAT DESCRIPTION

Critical habitat has been designated for the three ESA-listed rockfish species. Additional
information is provided in Section 3.3.1.4.1.

OCCURRENCE AT LWI AND SPE PROJECT SITES

Palsson et al. (2009) noted 114 records of canary rockfish in Puget Sound prior to the mid-1970s,
with most records attributed to sport catch from the 1960s to 1970s in Tacoma Narrows, Hood
Canal, San Juan Islands, Bellingham, and Appletree Cove. Within Hood Canal, 14 records
occurred: 1 in the 1930s and at least 13 in the 1960s (Miller and Borton 1980). With the absence
of associated catch records, and limited scientific surveys of these waters, the prevalence of
rockfish in waters adjacent to NAVBASE Kitsap Bangor remains unknown. Drake et al. (2010)
concluded that canary rockfish occur in low and decreasing abundances in Puget Sound. Based
on historical records and habitat requirements, canary rockfish are not expected to occur in the
activity area.
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3.3.1.3.7. YELLOWEYE ROCKFISH

Puget Sound yelloweye rockfish were federally listed as threatened under the ESA in 2010

(75 FR 22276) (Table 3.3-2). The same stressors contributing to the decline of bocaccio affect
yelloweye rockfish in a similar manner (74 FR 18516; Palsson et al. 2009; Drake et al. 2010).
Recent reviews of Puget Sound rockfish species and their habitats (Palsson et al. 2009;
Bargmann et al. 2010; Drake et al. 2010) suggest little distinction between these rockfish species
in terms of habitat use in Puget Sound. Therefore, consistent with the discussion in Appendix B
for bocaccio, adult yelloweye rockfish are considered associated with deeper, high-relief, rocky
habitats, and larval and juvenile stages may utilize open water and nearshore habitats. The same
stressors contributing to the decline of bocaccio also affect yelloweye rockfish (74 FR 18516;
Palsson et al. 2009; Drake et al. 2010).

CRITICAL HABITAT DESCRIPTION

Critical habitat has been designated for the three ESA-listed rockfish species. Additional
information is provided in Section 3.3.1.4.1.

OCCURRENCE AT LWI AND SPE PROJECT SITES

Palsson et al. (2009) noted 113 documented Puget Sound yelloweye rockfish historical records
associated with sport catch. Of these records, 14 occurred in Hood Canal waters: 1 in the 1930s
and 13 in the 1960s (Miller and Borton 1980). Due to the moratorium on both sport and
commercial fishing for rockfish in Hood Canal, the absence of associated recent catch records,
and no recent scientific surveys of these waters, the prevalence of yelloweye rockfish in these
waters remains unknown. Based on historical records and habitat requirements, yelloweye
rockfish are not expected to occur in the activity area.

3.3.1.3.8. NON-ESA-LISTED SALMONIDS

Non-ESA-listed anadromous salmonids that occur along the Bangor shoreline include hatchery
and naturally produced fall-run chum salmon, coho salmon, pink salmon, sockeye salmon, and
cutthroat trout. The different life history strategies of these species vary considerably, with
different ages and timing for both in-migrating pre-spawn adults and out-migrating juveniles.
Additional life history descriptions of non-ESA-listed salmonids are provided in Appendix B.

OCCURRENCE AT LWI AND SPE PROJECT SITES

Chum salmon (all runs combined) is the most abundant salmonid that occurs along the Bangor
shoreline, accounting for approximately 94.7 percent of the salmonid catch during the 2005
through 2008 surveys (SAIC 2006; Bhuthimethee et al. 2009). Chum salmon are also the most
abundant hatchery fish reared in Hood Canal (SAIC 2006; Bhuthimethee et al. 2009). As with
pink salmon, chum salmon released from hatcheries are not marked (fin clipped). Thus, hatchery
chum captured in Hood Canal surveys are indistinguishable in the field from naturally spawned
chum (SAIC 2006; Bhuthimethee et al. 2009). Sockeye are the least abundant of these
salmonids, as no sustainable runs occur within Hood Canal. Appendix B provides more detailed
information regarding the migration timing and life history descriptions of non-ESA-listed
salmonids with the potential to occur along the Bangor shoreline.
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With respect to out-migrating juveniles, chum salmon and pink salmon migrate almost
immediately after hatching in their natal streams, occurring along the Bangor shoreline as early
as January and as late as June. These smaller, earlier migrating fish rely on nearshore habitats
for food and refuge as they migrate within intertidal and shallow subtidal migratory pathways.
Release of hatchery salmonids in Hood Canal south of the base, potential competitors for
resources with naturally spawned, ESA-listed salmonids, generally occur in April and May
(SAIC 2006; Bhuthimethee et al. 2009).

Other salmonids, such as Chinook, steelhead, coho and cutthroat, can out-migrate as much larger
yearlings or older, and tend to occur later in the spring and summer while also being released
from hatcheries in April, May, and June. These larger fish are not as dependent on nearshore
habitats for food and refuge, and occur in slightly deeper, offshore habitats. While they are not
consistently abundant along the Bangor shoreline, coho occur in large schools for a limited time
immediately following a hatchery release.

3.3.1.3.9. FORAGE FISH

Nearshore habitat requirements for forage fish are similar to those for salmonids with respect to
water and sediment quality, physical and biological habitat use, and underwater noise. One
notable difference is that forage fish species use some areas of Puget Sound shorelines for
spawning habitat, whereas salmonids use freshwater systems for spawning. Suitable spawning
habitat for forage fish is species-specific, as discussed below for each species.

PACIFIC HERRING

Pacific herring are considered an important food resource for a variety of species in Puget Sound
waters (Bargmann 1998). Therefore the condition of herring stocks, and other forage fish, can
have broader marine community effects. The majority of herring spawning in Washington State
waters occurs annually from late January through early April (Bargmann 1998). Pacific herring
in Puget Sound typically return to natal holding and spawning areas (Bargmann 1998; Stick and
Lindquist 2009). Typically, each stock has a pre-spawner holding area where ripening adult
herring mill for three to four weeks prior to spawning. Herring spawn by depositing eggs on
vegetation or other shallow-water substrate. Spawning generally occurs in the shallow subtidal
zone, with eggs being deposited on vegetation or other shallow subtidal substrate (Bargmann
1998). Large holding spawning areas are found with patchy distribution in northern Hood Canal
(Stick and Lindquist 2009); the closest to the project locations is found in Squamish Harbor, just
under 7 miles (11 kilometers) to the north (Figure 3.3-3). Appendix B provides additional life
history information regarding Pacific herring along the Bangor shoreline.

OCCURRENCE AT LWI PROJECT SITES

Appendix B provides additional detail on the life history and occurrence of Pacific herring along
the shorelines of NAVBASE Kitsap Bangor. Pacific herring have been detected in small
numbers during late winter months and large numbers in early summer months during recent
surveys along the Bangor waterfront (SAIC 2006; Bhuthimethee et al. 2009). Large herring
spawning areas are found with patchy distribution in northern Hood Canal (Stick and Lindquist
2009).
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With respect to differences in occurrence at the LWI project sites, Bhuthimethee et al. (2009)
concluded that herring collected along the Bangor shoreline likely were indicative of a large
school migrating along the shoreline, rather than indicating site-specific preference by that
school. Study findings also indicated that Pacific herring occurring in late spring and summer
are found in distinct schools, insufficient in size to span across multiple sampling sites, and do
not appear to be attracted to, reside for any extended period at, or show preference toward any
specific location.

OCCURRENCE AT THE SPE PROJECT SITE

The inconsistent capture of Pacific herring at the SPE project site was similar to that described
above for the two LWI project sites. As discussed for the LWI sites, the capture of herring along
the Bangor shoreline likely reflects the presence of large schools of fish on a few occasions and
probably does not indicate any preference for the SPE project site. Appendix B provides
additional detail on the occurrence of Pacific herring along the shorelines of NAVBASE Kitsap
Bangor.

SURF SMELT

Similar to herring, surf smelt (Hypomesus pretiosus) are a small schooling fish that are an
important food resource for marine bird, mammal, and fish species (Penttila 2007). Surf smelt
life history in Puget Sound, other than spawning, is not well known, and there is no evidence of
widespread migrations to and from the outer coast, although a number of stressors related to
spawning habitat impacts have been summarized (Bargmann 1998; Penttila 2007; WDFW
2010a). Stressors limiting surf smelt reproduction include piles, bulkheads, and other shoreline
armoring that can adversely affect nearshore littoral drift and sediment composition on, or
adjacent to, surf smelt spawning beaches. Shoreline development may progressively eliminate or
coarsen sediment composition in otherwise suitable surf smelt spawning substrate. In addition to
sediment composition changes, surf smelt can be adversely affected by overall water, sediment,
and habitat quality degradation, as well as changes in available invertebrate food resources.
Appendix B provides additional detail on the life history and occurrence of surf smelt along the
shorelines of NAVBASE Kitsap Bangor.

OCCURRENCE AT LWI PROJECT SITES

While periods of spawning and general spawning habitat conditions and locations are becoming
more completely understood, much of the remaining aspects of surf smelt life history in Puget
Sound is not well known. However, it is known that juvenile surf smelt rear in nearshore waters
(Bargmann 1998). Although young-of-the-year surf smelt have been detected in the project area,
no surf smelt spawning habitat has been documented along this portion of Hood Canal (Penttila
1997, 1999; Bargmann 1998; WDFW 2013b). Appendix B provides additional detail on the
occurrence of surf smelt along the shorelines of NAVBASE Kitsap Bangor.

In field surveys conducted along the shorelines of NAVBASE Kitsap Bangor from 2005 to 2008,
surf smelt were detected from January through the mid-summer months along the Bangor
waterfront (SAIC 2006; Bhuthimethee et al. 2009). Surf smelt occur in these waters as distinct
schools and do not appear to be attracted to, reside for any extended period at, or show
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preference toward any specific location along the waterfront. Instead, when these schools occur
they appear to be using the nearshore environment as a migratory pathway, similar to salmonids.

OCCURRENCE AT SPE PROJECT SITES

As described for the LWI project sites, surf smelt occur in these waters as distinct schools and do
not appear to be attracted to, reside for any extended period at, or show preference toward any
specific location along the waterfront, although their occurrence appeared to be infrequent at
these locations (Bhuthimethee et al. 2009).

PACIFIC SAND LANCE

Pacific sand lance (4dmmodytes hexapterus) is one of the most common and widely distributed
forage fish in nearshore marine waters of Washington. In fact, it is possible that there are as
many as thousands of tons of resident Pacific sand lance within these waters on a year-round
basis (Bargmann 1998). As with other species of forage fish, Pacific sand lance are an important
food resource for marine bird, mammal, and fish species (Penttila 2007). Although this species
is common and widespread in Puget Sound, very little is known about the life history or biology
of sand lance populations in Washington State. Stressors limiting sand lance reproduction
include altered or degraded spawning habitats through mechanisms including physical burial
under bulkhead-fill structures intruding into the intertidal zone from adjacent uplands, alteration
of the normal supply and movement of beach sediments, oiling (Bargmann 1998) and other
habitat elements (e.g., water and sediment quality). Appendix B provides additional life history
information regarding Pacific sand lance along the Bangor shoreline.

OCCURRENCE AT LWI PROJECT SITES

Appendix B provides additional life history information regarding Pacific sand lance along the
Bangor shoreline. Similar to juvenile surf smelt, juvenile and adult sand lance were captured
near both LWI project sites from January through the mid-summer months (SAIC 2006;
Bhuthimethee et al. 2009). At the north LWI project site, Pacific sand lance spawning habitat
has been documented along an estimated 1,000-foot (305-meter) length of the shoreline,
extending from the proposed abutment location southward (Figure 3.3—4; WDFW 2013b). At
the south LWI project site, spawning habitat has been documented along the shoreline
approximately 500 feet (150 meters) north of the proposed abutment location, extending
approximately 1,600 feet (488 meters) to the north (Figure 3.3—4; WDFW 2013b).

Similar to herring and surf smelt, nearshore surveys of Pacific sand lance likely documented the
periodic occurrence of large schools of this species, but site-specific captures were inconsistent
and did not suggest site-specific preferences (Bhuthimethee et al. 2009). Appendix B provides
additional occurrence information regarding Pacific sand lance along the Bangor shoreline.
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OCCURRENCE AT SPE PROJECT SITE

In field surveys conducted along the shorelines of NAVBASE Kitsap Bangor from 2005 to 2008,
the between-year occurrence of Pacific sand lance at Carlson Spit, immediately south of the SPE
project site, was somewhat more consistent than along other portions of the shoreline (SAIC
2006; Bhuthimethee et al. 2009; Appendix B). Although sand lance occurred more consistently
between years at this location, they did not appear to be more abundant than in other survey
areas. One reason for their consistency at the site may be that Pacific sand lance spawning
habitat has been documented on both sides of Carlson Spit, extending northward to include
intertidal habitats under the existing Service Pier causeway (Figure 3.3—4; WDFW 2013Db).
Whether the January to mid-summer month occurrence of Pacific sand lance is the result of adult
fish accessing spawning habitats is currently unknown.

3.3.1.3.10. OTHER MARINE FISH SPECIES

In addition to the salmonids and forage fish previously discussed, the marine environment along
the Bangor shoreline also provides habitat for a variety of other species, including perches,
gunnels, pricklebacks, pipefish, threespine sticklebacks, tubesnouts, and flatfish species (Navy
1988; SAIC 2006; Bhuthimethee et al. 2009). For example, more than 44 non-salmonid finfish
species from at least 21 families were recorded from nearshore fish surveys within the last

15 years along the Bangor waterfront (Appendix A, Table A—1) (SAIC 2006; Bhuthimethee et al.
2009). The high species richness in these waters can be attributed to the habitat complexity of
the nearshore environment. With some minor differences in habitat preferences, marine habitat
conditions for salmonids would apply similarly to other marine fish species. Some species prefer
structured habitats and are found in the vicinity of the pile supports for wharves and piers,
whereas others prefer flat benthic habitats. With some seasonal variability, the majority of the
fish identified in recent surveys along the Bangor shoreline occur in these habitats year round.

OCCURRENCE AT LWI PROJECT SITES

Peak occurrence of fish species included in the “other marine fish species” group generally
begins in May, with a decline in abundance by September or October (Bhuthimethee et al. 2009).
The most abundant species of non-salmon, non-forage fish, detected in recent surveys along the
Bangor shoreline is the shiner perch (SAIC 2006; Bhuthimethee et al. 2009). Other species that
commonly occur during summer months include various sculpin species, English sole, and
gunnels, among others. At the north LWI project site in 2007 and 2008, English sole occurred at
much lower abundances than at other locations along the waterfront (Bhuthimethee et al. 2009).
Similarly, shiner perch, although occasionally occurring in large numbers, were less abundant at
this location than at other survey sites. At the south LWI project site, English sole occurred at
even lower numbers than at the north LWI project site. However, shiner perch were more
abundant at the south LWI project site than at any other location along the shoreline. This is
likely due to the large, flat, intertidal and shallow subtidal environment, supplied by warmer,
nutrient-rich waters exiting at the Devil’s Hole outlet. During summer months, the abundance of
young shiner perch at this location suggest the site is utilized by adult female shiner perch for
live-bearing their young.
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OCCURRENCE AT SPE PROJECT SITE

Survey results from the two sampling locations that occur immediately south of the SPE project
site did not indicate that this site was preferred by other marine fish species and diversity and
abundance was limited (Bhuthimethee et al. 2009). However, many of the nearly 250 fish
species documented in the marine waters of Hood Canal (Miller and Borton 1980; Burke
Museum 2010) occur at depths much greater than could be effectively sampled by nearshore fish
surveys (Schreiner et al. 1977; Prinslow et al. 1980; Bax 1983; Salo 1991; Bhuthimethee et al.
2009). Species that could occur in deeper offshore habitats affected by project actions likely
include a variety of rockfish species, Pacific hake, walleye pollock, wolf eel, skates, sharks,
ratfish, lanternfish, snailfish, and adult flatfish species. Piles that support a fouling community
with both marine invertebrates and some attached vegetation likely serve as habitat for a variety
of opportunistic fish species, including shiner perch, sculpin, gunnels, pricklebacks, and other
opportunistic fish species. These structures are relatively shallow compared to habitats utilized
by most adult rockfish species; therefore, it is unlikely that they utilize existing piles and other
structures as habitat.

3.3.1.3.11. SALMONID MARINE HABITAT CONDITIONS

Marine and estuarine habitat requirements for juvenile and adult salmonids have been described
by many authors (Fresh et al. 1981; Shepard 1981; Healey 1982; Levy and Northcote 1982;
Weitkamp et al. 2000). Assessments of existing conditions and potential environmental
consequences of proposed projects on key habitats are necessary to determine if potential effects
would alter the habitats at a sufficient scale to affect long-term survival of the species. Since
many of the habitats utilized by salmonids are also utilized by other marine fish species, this type
of habitat analysis, as utilized for this Environmental Impact Statement (EIS), allows for a
broader assessment across fish species. A characterization of baseline conditions of water and
sediment quality, physical habitat and barriers, prey availability, aquatic vegetation, and
underwater noise at both the LWI and SPE project sites as they relate to fish is provided in
Section 2.0 of Appendix B.

3.3.1.4. CURRENT REQUIREMENTS AND PRACTICES
3.3.14.1. REGULATORY COMPLIANCE

The ESA of 1973 (16 USC 1531 et seq.) requires federal agencies to consult with NMFS about
activities proposed, funded, authorized, or undertaken that may affect federally listed fish species,
and designated critical habitat. The MSA (16 USC 1801-1882 et seq.) only requires federal
agencies to consult with NMFS if these proposed activities may adversely affect EFH. The MSA,
through the EFH provision, protects the waters and substrate necessary for spawning, breeding,
feeding, or growth to maturity of certain commercially managed fisheries species. The MSA is
currently undergoing reauthorization and is expected to be reauthorized by the time of project
construction. The analysis of EFH in this EIS is based on the provisions of the current MSA.

ENDANGERED SPECIES ACT

The ESA (16 USC 1531 et seq.) established protection over and conservation of threatened and
endangered species and the ecosystems upon which they depend. An “endangered” species is a
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species in danger of extinction throughout all or a significant portion of its range. A
“threatened” species is one that is likely to become endangered within the near future throughout
all or in a significant portion of its range. The USFWS and NMFS jointly administer the ESA
and are also responsible for the listing of species (designating a species as either threatened or
endangered). The ESA allows the designation of geographic areas as critical habitat for
threatened or endangered species. Section 7(a)(2) requires each federal agency to ensure that
any action it authorizes, funds, or carries out is not likely to jeopardize the continued existence of
any endangered or threatened species or result in the destruction or adverse modification of
critical habitat of such species. When a federal agency’s action “may affect” a listed species,
that agency is required to consult with NMFS or USFWS, depending on the jurisdiction

(50 CFR 402.14(a)).

As discussed in Section 3.3.1.3, seven threatened or endangered marine fish species have the
potential to occur in the waters of northern Hood Canal. For fish potentially affected by the
projects addressed by this EIS, the Navy will enter into consultation with NMFS (Puget Sound
Chinook salmon, Hood Canal summer-run chum salmon, Puget Sound steelhead, bocaccio,
canary rockfish, and yelloweye rockfish) and USFWS (bull trout). Green sturgeon and Pacific
smelt, two additional threatened or endangered species, were considered but eliminated from
further analysis because they are not known to occur in Hood Canal (NMFS 2009; Longenbaugh
2010, personal communication).

PRIMARY CONSTITUENT ELEMENTS FOR DESIGNATED PUGET SOUND CHINOOK AND HOOD CANAL SUMMER-
RUN CHUM SALMON AND PROPOSED PUGET SOUND STEELHEAD CRITICAL HABITAT

In the final rule designating critical habitat for 12 ESUs/DPSs of salmonids in Washington,
Oregon, and Idaho, published on September 2, 2005 (70 FR 52630), NMFS defined the six
primary constituent elements (PCEs) essential for conservation of these listed salmonids
(including Puget Sound Chinook and Hood Canal summer-run chum). On January 14, 2013,
NMEFS proposed critical habitat for Puget Sound steelhead (78 FR 2726). NMFS re-evaluated
the PCEs defined for Puget Sound Chinook and Hood Canal summer-run chum and determined
that they were fully applicable to Puget Sound steelhead. However, whereas Puget Sound
Chinook and Hood Canal summer-run chum designated critical habitat includes marine waters,
proposed critical habitat for Puget Sound steelhead within the Hood Canal Subbasin only
includes occupied riverine habitat. All lands identified as essential and designated as critical
habitat contain one or more of the PCEs. Although critical habitat occurs in northern Hood
Canal, including waters adjacent to the base, NAVBASE Kitsap Bangor is excluded by federal
law (70 FR 52630 and 78 FR 2726) from critical habitat designation for ESA-listed Puget Sound
Chinook salmon, Hood Canal summer-run chum salmon, and Puget Sound steelhead. However,
since the project includes activities of sufficient nature and with the potential to impact critical
habitat outside of the base boundaries it is important to assess the potential for project activities
to impact these PCEs.

For the proposed projects, the nearest critical habitat designated for Puget Sound Chinook and
Hood Canal summer-run chum salmonids is located immediately south and north of the
NAVBASE Kitsap Bangor base boundary along the nearshore. In estuarine and nearshore marine
areas, critical habitat includes areas contiguous with the shoreline from the line of extreme high
water out to a depth no greater than 30 meters (100 feet) relative to MLLW (70 FR 52684).
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Proposed Puget Sound steelhead critical habitat includes occupied riverine habitats within the
Hood Canal Subbasin. Within these areas, the PCEs essential for the conservation of these ESUs
are those sites and habitat components that support one or more life stages, including:

1. Freshwater spawning sites with water quantity and quality conditions and substrate
supporting spawning, incubation and larval development;

2. Freshwater rearing sites with: (i) water quantity and floodplain connectivity to form and
maintain physical habitat conditions and support juvenile growth and mobility; (ii) water
quality and forage supporting juvenile development; and (iii) natural cover such as shade,
submerged and overhanging large wood, log jams and beaver dams, aquatic vegetation, large
rocks and boulders, side channels, and undercut banks;

3. Freshwater migration corridors free of obstruction and excessive predation with water
quantity and quality conditions and natural cover such as submerged and overhanging large
wood, aquatic vegetation, large rocks and boulders, side channels, and undercut banks
supporting juvenile and adult mobility and survival;

4. Estuarine areas free of obstruction and excessive predation with: (i) water quality, water
quantity, and salinity conditions supporting juvenile and adult physiological transitions
between freshwater and saltwater; (ii) natural cover such as submerged and overhanging
large wood, aquatic vegetation, large rocks and boulders, side channels; and (iii) juvenile and
adult forage, including aquatic invertebrates and fishes, supporting growth and maturation;

5. Nearshore marine areas free of obstruction and excessive predation with: (i) water quality
and quantity conditions and forage, including aquatic invertebrates and fishes, supporting
growth and maturation; and (ii) natural cover such as submerged and overhanging large
wood, aquatic vegetation, large rocks and boulders, and side channels; and

6. Offshore marine areas with water quality conditions and forage, including aquatic
invertebrates and fishes, supporting growth and maturation.

The proposed projects would have no effect on PCE Numbers 1, 2, 3, and 4. As a result, since
no alternative for either project would affect currently occupied steelhead riverine habitat, the
provisional effect determination for both projects is no effect on proposed Puget Sound steelhead
critical habitat. An analysis of potential impacts on nearshore marine fish habitats, including
those listed in PCE Number 5, and offshore marine areas, including those listed in PCE

Number 6, from construction and operation of each alternative of the two proposed projects is
provided in Section 3.3.2. This habitat is important for juvenile Puget Sound Chinook and Hood
Canal summer-run chum salmonids and returning adults. Since pile driving would be performed
during the months when juvenile salmon are unlikely to be present, the underwater noise levels
are unlikely to rise to the level that would preclude migration or force juveniles into deeper water
where predation is more likely.

ELEMENTS OF DESIGNATED PUGET SOUND ROCKFISH CRITICAL HABITAT

On November 13, 2014, NMFS designated critical habitat for yelloweye rockfish, canary
rockfish and bocaccio of the Puget Sound/Georgia Basin (79 FR 68041). In this notice NMFS
did not use the PCE approach utilized for the designated Puget Sound Chinook and Hood Canal
Summer-Run chum salmon, or proposed Puget Sound steelhead critical habitat descriptions.
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Instead, the designated critical habitat for the DPSs of these three species of rockfish was
described as follows:

(a) Critical habitat is designated for the following DPSs in the following state and counties:
WA-San Juan, Whatcom, Skagit, Island, Clallam, Jefferson, Snohomish, King, Pierce,
Kitsap, Thurston, Mason.

(b) Critical habitat boundaries. In delineating nearshore (shallower than 30 m [98 ft]) areas in
Puget Sound, we define designated critical habitat for canary rockfish and bocaccio, as
depicted in the maps below, as occurring from the shoreline from extreme high water out to a
depth no greater than 30 m (98 ft) relative to mean lower low water. Deepwater designated
critical habitat for yelloweye rockfish, canary rockfish and bocaccio occurs in some areas, as
depicted in the maps below, from depths greater than 30 m (98 ft). The critical habitat
designation includes the marine waters above (the entire water column) the nearshore and
deepwater areas depicted in the maps included in the listing.

(c) Essential features for juvenile canary rockfish and bocaccio. Juvenile settlement habitats
located in the nearshore with substrates such as sand, rock and/or cobble compositions that
also support kelp are essential for conservation because these features enable forage
opportunities and refuge from predators and enable behavioral and physiological changes
needed for juveniles to occupy deeper adult habitats. Several attributes of these sites
determine the quality of the area and are useful in considering the conservation value of the
associated feature and in determining whether the feature may require special management
considerations or protection. These features also are relevant to evaluating the effects of a
proposed action in an ESA section 7 consultation if the specific area containing the site is
designated as critical habitat. These attributes include: (i) quantity, quality, and availability
of prey species to support individual growth, survival, reproduction, and feeding
opportunities; and (ii) water quality and sufficient levels of dissolved oxygen to support
growth, survival, reproduction, and feeding opportunities. Nearshore areas are contiguous
with the shoreline from the line of extreme high water out to a depth no greater than 30 m
(98 ft) relative to mean lower low water.

(d) Essential features for adult canary rockfish and bocaccio, and adult and juvenile yelloweye
rockfish. Benthic habitats or sites deeper than 30 m (98 ft) that possess or are adjacent to
areas of complex bathymetry consisting of rock and or highly rugose habitat are essential to
conservation because these features support growth, survival, reproduction, and feeding
opportunities by providing the structure for rockfish to avoid predation, seek food and persist
for decades. Several attributes of these sites determine the quality of the habitat and are
useful in considering the conservation value of the associated feature, and whether the feature
may require special management considerations or protection. These attributes are also
relevant in the evaluation of the effects of a proposed action in an ESA section 7 consultation
if the specific area containing the site is designated as critical habitat. These attributes
include:

(1) Quantity, quality, and availability of prey species to support individual growth, survival,
reproduction, and feeding opportunities,
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(2) Water quality and sufficient levels of dissolved oxygen to support growth, survival,
reproduction, and feeding opportunities, and

(3) The type and amount of structure and rugosity that supports feeding opportunities and
predator avoidance.

As described previously for salmonid critical habitats, the NMFS description included that
Section 4(a) of the ESA precludes military land from designation, where that land is covered by
an Integrated Natural Resource Management Plan that the Secretary has found in writing will
benefit the listed species. In addition, NMFS’ rockfish critical habitat designation (79 FR 68041)
specifically exempted the Bangor Naval Restricted Areas (Figure 1-2) from designation. It
should be noted that designated rockfish critical habitat differs from salmonid critical habitat in
that it includes deeper, offshore areas, as noted above. Since the project includes activities of
sufficient nature and with the potential to impact critical habitat outside of these exempted areas,
it is important to assess the potential for project activities to impact the physical or biological
features described and considered essential for conservation.

MAGNUSON-STEVENS FISHERY CONSERVATION AND MANAGEMENT ACT

The MSA (16 USC 1801-1881 et seq.), through the EFH provision, protects waters and substrate
necessary for federally managed (commercially harvested) fisheries in Washington waters.
Federal agencies are required to consult with NMFS about activities that may adversely affect
EFH for species protected under the MSA. The MSA is currently undergoing reauthorization
and 1s expected to be reauthorized by the time of project construction. The analysis of EFH in
this EIS is based on the provisions of the current MSA.

In addition to the federal agencies that regulate threatened and endangered fish species, the
PNPTT are co-managers with WDFW in regulating harvest management and supplementation
programs for the Hood Canal summer-run chum ESU (71 FR 47180). The PNPTT include the
Skokomish, Port Gamble S’Klallam, Jamestown S’Klallam, and Lower Elwha Klallam Tribes,
who have treaty rights to U&A fishing across the summer-run chum geographic range (71 FR
47180). Additional groups that contribute to and oversee recovery planning include the PSTRT
and the HCCC, respectively (71 FR 47182).

3.3.1.4.2. CONSULTATION AND PERMIT COMPLIANCE STATUS

As part of the regulatory and permitting process for the projects addressed by this EIS, the Navy
is preparing a Biological Assessment (BA) and EFH Assessment (EFHA) and will consult with
the NMFS West Coast Region office and the USFWS Washington Fish and Wildlife Office.

3.3.1.4.3. BEST MANAGEMENT PRACTICES AND CURRENT PRACTICES

Both the LWI and SPE projects include design measures to avoid or minimize environmental
impacts (Section 2.3.1). BMPs and current practices proposed to avoid, minimize, or
compensate for environmental impacts of the proposed projects on marine water resources
(Section 3.1.1.2.3) and marine vegetation and benthic communities (Section 3.2.1.2.4) would
also protect marine water, habitat, refuge, and food resources considered important to marine fish
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communities along the Bangor shoreline. In addition to previously mentioned practices, the
following are essential for reducing impacts on marine fish:

» Construction activities with the greatest potential to harm fish, notably pile driving,
would observe an in-water juvenile salmon work window of July 16 to January 15. The
Puget Sound Marine Area 13 (northern Hood Canal) in-water juvenile salmonid work
window is currently July 16 to February 15, as outlined in WAC 220-110-271 and posted
by the USACE Seattle District (USACE 2012). The Navy is proposing the shorter
window to reflect best available science considerations for minimizing in-water project
impacts on migrating juvenile salmonids, primarily Hood Canal summer-run chum.

» During construction, a vibratory pile driver would be used whenever possible to drive
piles since it produces far less noise than an impact hammer, with a correspondingly
reduced impact on the surrounding environment. An impact hammer would be used to
verify load bearing capacity (“proof load”), ensuring the piles are sufficiently stable to
support their respective structures. Impact pile driving would not be used as the primary
means to drive steel piles.

» For impact pile driving, a bubble curtain would be employed to decrease the amount of
underwater pile driving noise. The bubble curtain is started prior to impact pile driving
which would also allow fish an opportunity to move away from the immediate vicinity of
the pile before full driving power is reached.

» BMPs would be implemented to control runoff and siltation and minimize impacts on
surface water, per the Stormwater Management Manual for Western Washington (WDOE
2012).

» The Mitigation Action Plan (Appendix C) presents the marine habitat mitigation action
that the Navy would undertake as part of the proposed action. This habitat mitigation
action would compensate for impacts of the proposed projects on marine habitat and

species.
3.3.2. Environmental Consequences
3.3.2.1. APPROACH TO ANALYSIS

The evaluation of project-related effects on marine fish in this section considers impacts on
potentially occurring marine fish species and those marine habitats on which they depend for
some portion of their life history, including foraging, migration, and reproduction. This section
also includes an analysis of project-related effects on seven ESA-listed marine fish species.

The evaluation of impacts on marine fish and their habitat is based on whether the species is
listed under the ESA, the species has important fishery value as a commercial, tribal, or
recreational resource (including EFH protected under the MSA), a specific group has particular
sensitivity to the proposed activities, and/or a substantial or important component of the group’s
habitat would be lost. For threatened and endangered species, an effect determination of “may
affect, likely to adversely affect” indicates an impact of concern.

National Oceanic and Atmospheric Administration (NOAA) Fisheries guidance (NMFS 1996,
1999) indicates that an assessment must include a definition of the biological requirements of a
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listed fish species. A description of these requirements, with an emphasis on habitats, is
provided in Appendix B. The analysis below is designed to specifically address the potential
project-related marine habitat impacts with respect to salmonids. Many of these same habitat
indicators would apply similarly to habitat requirements for other marine fish species. Habitat
factors considered important to the health and recovery of ESA-listed rockfish species were
identified in the most recent Puget Sound rockfish status review (Drake et al. 2010) and the
recent assessment of Puget Sound rockfish populations (Palsson et al. 2009).

Construction may impact marine habitats used by fish. The greatest impact during construction
would occur during pile driving. Pile driving would exceed the underwater noise guideline and
thresholds for fish, established for both behavior and injury, and result in the greatest potential
for adverse impacts on marine fish. Further, positioning and anchoring construction barges, pile
placement and driving would locally increase turbidity, disturb benthic habitats and forage fish,
and shade marine vegetation in the immediate project vicinity during the construction time
period. Pile driving impacts on salmonids would be minimized by adhering to the in-water work
period (July 16 to January 15), when approximately 95 percent of all juvenile salmonids that
occur in NAVBASE Kitsap Bangor nearshore waters are expected to be absent (SAIC 2006;
Bhuthimethee et al. 2009). The proposed project may also adversely affect EFH for coastal
pelagic species, salmon, and groundfish. This analysis will be provided in detail in the EFH
Assessment, and is summarized in this section. Adhering to the in-water work window for
construction activities with the greatest potential to adversely affect fish, would reduce the
exposure of ESA-listed fish and other fish to harmful underwater noise levels during
construction.

In contrast to the short-term impacts of construction (ranging from one to two in-water work
seasons, depending on the alternative), operational impacts on marine fish would be permanent.
The portions of piers, or other structures, located in intertidal habitats would decrease habitat
value and potentially represent a partial barrier to nearshore migrating fish, as they may alter
their migration, including temporarily stopping or swimming through or around a given
structure. However, depending on the size of the fish and the type of in-water structure, little or
no delay in overall migration rate is anticipated in most cases. In addition, the presence of the
piles and overhead decking could reduce the biological productivity of the benthic community
and marine vegetation, both of which are habitats used by marine fish, including salmonids and
juvenile rockfish. Proposed piers and other design aspects, including floating PSBs, would occur
over intertidal and shallow subtidal habitats. As a result, a band of nearshore shade would occur
from these structures across the migratory pathway for juvenile salmonids and forage fish.

The analysis for impacts on marine fish addresses both construction and operational impacts on
habitat, migration, and predation of Pacific salmonids, forage fish, rockfish, and other marine
fish. Due to similar nearshore marine habitat use, impact analyses for forage fish are considered
similar to those detailed for salmonids. Rockfish and other marine fish generally use different
habitat types than salmonids and are discussed separately.
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3.3.2.2. LWI PROJECT ALTERNATIVES
3.3.2.2.1. LWI ALTERNATIVE 1: NO ACTION

The LWI would not be built under the No Action Alternative and overall operations would not
change from current levels. Therefore, the marine fish community would not be impacted under
the LWI No Action Alternative.

3.3.2.2.2. LWI ALTERNATIVE 2: PILE-SUPPORTED PIER
CONSTRUCTION OF LWI ALTERNATIVE 2

Marine habitats used by fish species that occur along the Bangor waterfront include offshore
(deeper) habitat, nearshore habitats (intertidal zone and shallow subtidal zone), and other
habitats, including piles used for structure and cover. The following sections describe how
project-related effects on physical and biological factors would impact the abundance and
distribution of marine fish that could occur along the Bangor waterfront during construction.

ESSENTIAL FISH HABITAT

As detailed in the EFH Assessment, the primary construction-related impacts of concern for EFH
include underwater noise generated from pile driving, marine benthic and vegetation community
disturbance, substrate disruption and turbidity from pile driving, barge anchoring and spud
deployment, and water column and substrate shading from construction barges and structures
(detailed in Sections 3.1.2, 3.2.2, and Appendix D). Shading can affect eelgrass and kelp beds,
which provide suitable habitat areas for various life stages of some EFH species. Up to 6.2 acres
(2.5 hectares) of nearshore marine habitat and 6.9 acres (2.8 hectares) of habitats in deep water
would potentially be disturbed during construction of LWI Alternative 2 (Section 3.2.2.2.2). Of
those 13.1 acres, approximately 3 acres (1.2 hectares) support marine vegetation communities.
Measures for minimizing impacts on salmonids during construction activities, described above in
Section 3.3.1.4.3 and in Appendix C, would similarly minimize impacts on EFH.

Because there is the potential for nearshore construction-related impacts on EFH, construction of
LWI Alternative 2 may adversely affect Pacific salmonid, coastal pelagic, and Pacific groundfish
EFH. However, based on a review of the EFH species known to occur in Hood Canal, findings
from site-specific fish surveys pertaining to EFH species occurrence in waters along the Bangor
waterfront, review of the life histories, habitat requirements, and potential conservation measures
from the FMPs, as well as review of the potential project impacts and mitigation measures that
were developed to prevent adverse effects on ESA-listed fish species and their habitats, the
current project approach and mitigation measures adequately address concerns pertaining to the
potential for adverse construction-related effects on EFH.

THREATENED AND ENDANGERED FISH AND SPECIES OF CONCERN

Due to the similarity of life histories within ESA-listed species groups (salmonids and rockfish),
impacts on ESA-listed species are discussed by listed species group rather than as individual
species. As a result, the species group ESA-Listed Hood Canal Salmonids includes the
following: Puget Sound Chinook, Hood Canal summer-run chum salmon, Puget Sound
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steelhead, and bull trout. The species group ESA-Listed Hood Canal Rockfish includes bocaccio,
yelloweye rockfish, and canary rockfish.

ESA-Listed Hood Canal Salmonids

The following paragraphs for ESA-listed Hood Canal salmonids provide an overview evaluation
on habitats that are described in more detail below. The potential impacts of the proposed
project on Puget Sound Chinook, Hood Canal summer-run chum salmon, Puget Sound steelhead,
and bull trout and the nearshore habitats they use are discussed below. Some project-related
impacts could indirectly impact salmonids through alteration of nearshore habitats (e.g., aquatic
vegetation disturbance), whereas other impacts can directly affect a given fish should it occur
during the construction period (e.g., underwater noise). Juvenile salmonid species that are
dependent on shoreline habitats as a migratory pathway (Appendix B) would not be able to avoid
nearshore construction activities as easily as adults. However, up to 95 percent of juvenile
salmon potentially occurring along the NAVBASE Kitsap Bangor shoreline would not be present
during pile driving due to observance of the in-water work window (Schreiner et al. 1977; Salo
et al. 1980; Bax 1983; SAIC 2006; Bhuthimethee et al. 2009).

Other Salmonids

Larger juvenile salmonids, including coho and ocean-type Chinook, are less dependent on the
shallow, nearshore shoreline for migration and refuge than smaller pink and chum salmon.
Tagging investigations have shown that juvenile coho and Chinook distribution and movement
patterns are not well known (Chamberlin et al. 2011; Rohde 2013), but they have extended intra-
basin residence times and may utilize these habitats for extended rearing periods, not just
migratory corridors. Although nearshore in-water construction may result in these larger
juvenile salmonids migrating around the activity, this change is not anticipated to substantially
delay their migration.

Salmonid Marine Habitat Conditions

Impacts on marine habitats used by ESA-listed Hood Canal salmonids would be similar for all
listed and non-ESA-listed salmonid species.

Water and Sediment Quality

As discussed in Section 3.1.2.2.2, construction-related impacts on water quality from LWI
Alternative 2 would be limited to temporary and localized changes associated with
resuspension of bottom sediments during pile and in-water mesh installation, barge and tug
anchoring, and propeller wash. While large increases in turbidity have the potential to
damage fish gills, the proposed project would only result in small-scale increases of
suspended sediments (Section 3.1.2.2.2) and would not likely result in gill tissue damage to
salmonids. Studies investigating similar impacts on steelhead and coho salmon from larger
scale sediment dredging operations have shown that increased turbidity levels from these
activities did not cause salmonid gill damage, although other adverse effects were evident
(Redding et al. 1987; Servizi and Martens 1991). Redding et al. (1987) found that coho and
steelhead were more susceptible to bacterial infection and displayed reduced feeding rates
when exposed to elevated turbidity levels. Servizi and Martens (1991) found that coho were
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more susceptible to viral infections when exposed to elevated turbidity, and postulated that
other impacts include reduced tolerance to environmental changes. Turbidity attributed to
the bubble curtain is dependent on whether the bubble curtain unit design is confined or
unconfined (Section 3.1.2.2.2). Because sediment disturbance is expected to be temporary
and intermittent in nature, and fish are expected to avoid the immediate vicinity of
construction activities, no long term effects to salmonid fitness are expected. However,
elevated turbidity could temporarily decrease the availability of prey in the area, or the ability
of salmonids to detect and capture prey species.

Because concentrations of organic matter in NAVBASE Kitsap Bangor sediments are low
(Section 3.1.1.1.3), resuspension of these sediments is not expected to alter or depress DO
below levels required by water quality standards. In surveys conducted along the Bangor
waterfront from 2005 to 2006, DO was measured at levels below the Extraordinary Quality
(EQ) standard of 7.0 mg/L, but not below the level considered to have adverse impacts on
fish (5 mg/L) (Newton et al. 2002). Construction of LWI Alternative 2 would not result in
violations of water quality standards for DO or cause sufficient local decrease in DO that
would impact fish health in the project vicinity.

Resuspended sediments could cause the release of sediment-bound contaminants to near-
bottom waters. However, sediments at both LWI locations contain low concentrations of
organic carbon (i.e., TOC) and are characterized as having contaminants levels below
applicable state standards (Section 3.1.1.1.3). Therefore, increases in chemical contaminant
concentrations in marine waters as a result of sediment resuspension during pile installation
would be minor. Because suspended sediment and contaminant concentrations would be
low, and exposures would be limited to the six-month, in-water construction period during
each of the two in-water construction years, localized, acute, or chronic toxicity impacts
would not occur.

Another possible source for construction-related impacts on water quality would be from
accidental debris spills from barges or construction platforms into Hood Canal. Debris spills
could impact bottom sediments, with larger debris potentially acting as an obstruction to fish
movement. The Navy will implement measures to prevent the discharge of construction
debris into marine waters (Section 3.3.2). The facility response plan for the Bangor
waterfront provides for responses to potential spills. Following completion of in-water
construction activities, an underwater survey would be conducted to remove any remaining
construction materials that may have been missed during previous cleanups, in accordance
with the debris management procedures that would be developed and implemented per the
Mitigation Action Plan (Appendix C).

Construction of LWI Alternative 2 would not impact water temperature or salinity because
construction activities would not discharge a waste stream. Steel piles installed for LWI
Alternative 2 would be inert and would not contain creosote or other contaminants that could
be toxic or biologically available.

Stormwater runoff potential impacts and protective measures would be similar to those
described in Section 3.1.2.2.2, under Water Quality, for water quality impacts. Construction
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activities associated with LWI Alternative 2 would not result in major impacts on water
temperature or salinity and would not violate any water quality standards.

Although some level of localized changes in sediment grain size is expected during
construction activities for LWI Alternative 2, such as fine-grained sediments dispersing and
settling outside the project site, impacts on sediment quality would be limited and localized
to the general project area (Section 3.1.2.2.2). Construction activities would not discharge
contaminants or otherwise appreciably alter the concentrations of trace metal or organic
contaminants in bottom sediments. Although sediments could be adversely impacted by oil
spills during in-water construction, the construction contractor would be required to prepare
and implement a spill response plan (e.g., SPCC plan). If an accidental spill should occur,
emergency cleanup measures would be implemented immediately in accordance with state
and federal regulations. These cleanup procedures would minimize impacts on the
surrounding environment.

Physical Habitat and Barriers

For LWI Alternative 2, up to 54 piles would be driven along a 280-foot (85-meter) linear
stretch extending from the shoreline to the floating PSBs at the north LWI location, and up to
82 piles would be driven along a 730-foot (223-meter) linear stretch extending from the
shoreline to the floating PSBs at the south LWI location. At each of these two locations,
construction of the LWI abutments (10 piles each for the north and south abutments) would
require excavation below MHHW, and the abutment stair landings would occur below
MHHW. This work would be done at low tide and is, therefore, likely to have minimal effect
on fish movement in the project vicinity. In addition, each of the observation posts would be
supported by seven piles in the upper intertidal zone. These 14 piles would be driven “in the
dry” and, therefore, are not included in the in-water noise analysis. The pier length would
extend across much of the nearshore juvenile salmonid migratory pathway (280 feet at the
north LWI and 730 feet at the south LWI), defined as occurring from 12 feet (4 meters) above
MLLW to 30 feet (9 meters) below MLLW. The dock attached to each pier would be
anchored with four piles (included in the pier pile counts) and each gangway would be
anchored with two piles. The relocation of the PSBs would remove one anchor in the vicinity
of each pier. In this area, barrier impacts on salmonids would be associated with nearshore
construction activity, installation of the in-water mesh, lighting of the construction area and
construction platforms, vessel shading, barge anchoring and spud/anchor dragging, underwater
noise, and localized, temporary plumes of increased suspended solids produced during pile-
driving, anchoring, and mesh installation activities.

During construction of LWI Alternative 2, the impact of physical barriers on marine fish
would be greatest in the habitats used by juvenile salmonids as a migratory pathway.
Relative to younger age-classes, adult salmonids of all species have much greater mobility,
and are unlikely to experience the same shallow-water barrier effect as nearshore-dependent
juvenile salmonids. In general, adult salmonids would likely migrate around nearshore
construction activity, with little or no overall delay in their movements.

Nightingale and Simenstad (2001a) cite multiple studies that indicate smaller juvenile
salmon, notably fry, migrate within shallow nearshore waters. These studies have shown that
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smaller juveniles (e.g., fry less than 2 inches [5.1 centimeters]) migrate along the shoreline in
waters less than 3 feet (0.9 meter) in depth (Schreiner 1977; Bax 1982; Whitmus 1985).
Simenstad et al. (1999) refer to shallow-water habitat as “that portion of the nearshore
estuarine and marine environment habitually occupied by migrating salmon fry

(i.e., approximately 1 to 3 inches [2.5 to 7.6 centimeters] long), which includes the intertidal
zone to approximately -6 feet (-2 meters) MLLW.” The most numerically abundant juvenile
salmonids that occur along the waterfront at these smaller sizes are chum and pink salmon
(SAIC 2006; Bhuthimethee et al. 2009). Larger juvenile salmonids (e.g., coho) move further
offshore into deeper waters (Bax et al. 1980) where they may encounter larger piers,
wharves, and bulkheads (Nightingale and Simenstad 2001a).

Pile driving activities would be conducted during the in-water work window (July 16 to
January 15). Fish surveys along the Bangor shoreline in the 1970s and 2005 to 2008 indicated
that most (approximately 95 percent) of the juvenile salmonid migration is complete by this
time (Schreiner et al. 1977; Salo et al. 1980; Bax 1983; SAIC 2006; Bhuthimethee et al.
2009). However, other in-water, construction-related impacts could occur outside this
window, and may increase turbidity, nearshore shade, or in-water noise (from vessels and
cranes). Mesh installation in particular would serve as at least a partial disturbance to juvenile
migration. Any avoidance response or similar behavior could result in migration delays or
alterations from normal migration routes of nearshore-occurring, out-migrating juvenile
salmonids. Returning adult salmonids would likely alter their migration patterns somewhat to
avoid any active in-water construction activity. The potential barrier affect would be minor
and not prevent adult salmonids from migrating southward along the shore to their natal
streams for spawning. Although pile driving activities during the construction of LWI
Alternative 2 would occur at a time when salmonids are least abundant, other construction
activities would represent an increase of in-water barriers encountered by salmonids
potentially present during the construction period.

Biological Habitat

Prey Availability. As discussed in Appendix B, both benthic invertebrate prey and forage
fish are important food resources for juvenile salmonids. While this section addresses
construction-related impacts from LWI Alternative 2 to the localized benthic prey
community, the discussion of impacts on the forage fish community is provided below.
Construction of LWI Alternative 2 would result in localized and temporary reductions of
the benthic community during pile placement and other construction-related disturbances
(Section 3.2.2.2.2). During the construction period, juvenile salmonids could experience
minor loss of available benthic prey at both LWI locations due to disturbances from pile
installation, in-water mesh installation, and barge use of spuds and anchors

(Section 3.2.2.2.2). Benthic organisms that are disturbed during ongoing in-water
construction would be expected to be reestablished within a 3-year period (CH2M Hill 1995;
Parametrix 1994a, 1999; Anchor Environmental 2002; Romberg 2005; Vivan et al. 2009).
Total anticipated benthic impacts would last 5 years (2 construction years, 3 years for
reestablishment), but would be limited in scope (Section 3.2.2.2.2).

Aquatic Vegetation. The aquatic vegetation habitat of principal concern for juvenile salmon
foraging and refuge is eelgrass (Zostera sp.) (Simenstad et al. 1999; Nightingale and
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Simenstad 2001a,b; Redman et al. 2005). Intertidal and subtidal areas with extensive areas of
eelgrass provide habitat for amphipods, copepods, and other aquatic invertebrates (Mumford
2007) used by juvenile salmonids as food resources. Copepods and other zooplankton
represent the major food base for Puget Sound juvenile fish (Simenstad et al. 1979), including
salmonids. In addition, during these small, vulnerable life stages juvenile salmonids use these
nearshore vegetated habitats as a refuge from predators during out-migration. The two largest
eelgrass beds along the Bangor shoreline occur near Devil’s Hole and Cattail Lake, but a
relatively narrow band of eelgrass occurs along nearly the entire shoreline (SAIC 2009).

A maximum of 1.1 acres (0.43 hectare) of eelgrass beds and 2.6 acres (1.1 hectares) of green
macroalgae beds would be impacted during construction of LWI Alternative 2 (Table 3.2-3)
(Section 3.2.2.2.2). Impacts would be associated with in-water construction activities during
pile driving, steel plate anchoring, mesh installation, and decking installation. From these
activities, turbidity would affect nearby eelgrass and green macroalgae beds, potentially
resulting in plant loss.

The presence of the overwater barges and structures and the shade they would cast during
construction would limit the productivity of aquatic vegetation in the immediate project
vicinity. During construction, eelgrass habitats would be affected, with some loss of
function, due to barge shading, propeller wash, and anchoring (Section 3.2.2.2.2). Although
the proposed construction activities would result in impacts on eelgrass populations at both
LWI locations, the proposed compensatory aquatic mitigation action (Appendix C,

Section 6.0) would compensate for impacts on eelgrass.

Underwater Noise. Construction of the LWI Alternative 2 structures would result in increased
underwater noise levels in adjacent areas of Hood Canal, due primarily to the installation of
piles supporting the two towers at the south LWI, the tower at the north LWI, and associated
dolphin piles. Under LWI Alternative 2, up to a total of 256 in-water piles would be driven
(Table 2—1). While pile driving is the construction action that would result in the greatest
range over which fish could be affected, it would require no more than 80 days to complete,
during a single in-water work season, with impact proofing conservatively lasting from 83 to
111 minutes per day.

In addition to the pile driving, other in-water work includes removing and relocating anchors
and placing additional PSBs. Vessel activity required for in-water construction would result
in temporary noise and visual disturbance in the immediate vicinity of some of these vessels.
Barge activity during construction of the pier and pier decks, is also proposed. For LWI
Alternative 2, an additional in-water work season would be required to complete marine
construction, including steel plate anchoring and mesh installation at each pier. Additional
vessel activity required for in-water construction would result in temporary noise and visual
disturbance in the immediate vicinity of some of these vessels.

Appendix D describes the source levels that pile driving is expected to generate, as well as
attenuation of these levels over increased distance. Source levels used for calculations under
this Alternative for 24-inch (60-centimeter) steel piles were 210 decibel (dB) peak re 1 pPa at
33 feet (10 meters) and 193 dB root mean square (RMS). The RMS value is normalized over
the event and thus is representative of an “average” measure of sound. To reduce underwater
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noise levels and associated impacts on underwater organisms during impact proofing of steel
piles, a bubble curtain would be deployed. Therefore, an 8 dB reduction in sound levels was
assumed during proofing activities. The estimated duration of impact pile driving would
range from 83 to 111 minutes per day. The source level assumed for vibratory driving is

161 dB RMS re 1 pPa at 33 feet.

The underwater noise threshold for fish injury from a single impact hammer pile strike is at a
sound pressure level (SPL) of 206 dB peak (Fisheries Hydroacoustic Working Group 2008).
However, most pile driving would be accomplished using vibratory methods. Assuming no
more than 200 impact strikes would be required to proof each steel pile, the maximum
number of strikes on any active pile driving day would be 2,000. The cumulative Sound
Exposure Level (SEL) threshold accounts for the energy accumulated over a time period of
exposure. The applicable criterion for injury to fish would be 187 dB cumulative SEL for a
fish greater than or equal to 2 grams in weight and 183 dB cumulative SEL for a fish less
than 2 grams in weight (Fisheries Hydroacoustic Working Group 2008). As reference points
of total fish length at 2 grams weight in Puget Sound, including some variability due to fish
health and food availability, juvenile Chinook salmon are approximately 2.7 to 2.8 inches
(68 to 70 millimeters) (Tynan 2013, personal communication) and juvenile English sole are
2.4 to 2.8 inches (60 to 70 millimeters) (Hunt 2005).

In addition to the injury thresholds, Hastings (2002) recommended an underwater noise
guideline for behavioral impacts on fish, including startle response, at a level of 150 dB RMS.
This behavioral guideline applies to both impact hammer and vibratory pile driving. During
pile driving, the associated underwater noise levels could result in a behavioral response,
including project area avoidance. To reduce underwater noise levels and associated impacts
on underwater organisms during active impact pile driving, a bubble curtain would be
deployed. In addition to the benefit of a bubble curtain to attenuate underwater noise, the
bubble curtain would be started prior to impact pile driving to allow fish an opportunity to
move away from the immediate vicinity of the pile before full driving power is reached.

Table 3.3-3 details the calculated effect ranges for pile driving activities that would occur

under LWI Alternative 2; Figures 3.3-5a and 3.3-5b illustrate these ranges.

Table 3.3-3. LWI Alternative 2 Fish Threshold and Guideline Levels and Effect Ranges
for the Operation of Impact Hammer and Vibratory Pile Drivers Driving a 24-inch Steel

Pile

Fish Threshold and
Guideline Levels'?

LWI Alternative 2 Effect Ranges
24-inch Steel Pile®

206 dB peak, impact hammer (injury)3

18 feet (5 meters)

187 dB SEL (injury to fish 22g)*

607 feet (185 meters)

183 dB SEL (injury to fish <2g)°

1,122 feet (342 meters)

150 dB RMS, impact hammer (behavioral for all fish)

7,068 feet (2,154 meters)

150 dB RMS, vibratory driver (behavioral for all fish)

178 feet (54 meters)

dB = decibel; g = gram; RMS = root mean square; SEL (for this table) = Cumulative Sound Exposure Level
1. Underwater noise thresholds are taken from Fisheries Hydroacoustic Working Group (2008).

2. The underwater noise guideline for behavior is taken from Hastings (2002).

3. Bubble curtain assumed to achieve an average of 8 dB reduction in sound pressure levels.
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Figure 3.3-5a. Representative View for Fish Injury Threshold
due to 24-4inch Hollow Steel Pile Driving Noise during LWI Construction, Alternative 2
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Figure 3.3-5b. Representative View for Fish Behavior Guideline
due to 24-4inch Hollow Steel Pile Driving Noise during LWI Construction, Alternative 2
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To minimize underwater noise impacts during pile driving, vibratory pile drivers would be
used to the maximum extent practicable. As noted above, no injury threshold has been
identified for vibratory pile driving (Fisheries Hydroacoustic Working Group 2008). It is
possible that the impact and vibratory pile drivers would operate concurrently at times. In
this case, because the source levels for the impact driver are so much greater (several orders
of magnitude) than source levels for vibratory drivers, the combined noise levels generated
by concurrent operation of the two types of drivers would not be measurably greater than
those generated by operation of the impact driver alone. Therefore, the above impact
analysis of noise from operating the impact driver represents the worst-case noise impacts for
pile driving for the Proposed Action.

A recent study (Halvorsen et al. 2012) examining species with an open swim bladder (lake
sturgeon — an appropriate proxy for salmonids), a closed swim bladder (Nile tilapia — an
appropriate proxy for rockfish), and no swim bladder (hogchoker — an appropriate proxy for
sand lance) found that physiological responses to simulated pile driving noise at 216 dB SEL
(higher than the 214 dB cumulative SEL [SELcym] that may be reached under LWI
Alternative 2) varied widely, from renal hemorrhaging and ruptures to the swim bladder
(Nile tilapia only) to moderate injuries including hematomas partially deflated swim bladders
(both Nile tilapia and lake sturgeon). The hogchokers, representative of species lacking a
swim bladder, displayed no external or internal injuries as a result of exposure to simulated
pile driving noise (Halvorsen et al. 2012). None of the fish used in the study treatments
suffered acute mortality as a result of exposure to the simulated pile driving sounds. It is
important to note that the conditions of this study attempted to replicate sound levels at a
range of 32 feet (10 meters); however, other factors such as existing ambient noise and open
waters which would allow fish to exhibit natural behaviors, including avoidance of aversive
stimuli, were not incorporated.

Fish with swim bladders are more susceptible to barotraumas from impulsive sounds (sounds
of very short duration with a rapid rise in pressure) because of swim bladder resonance
(vibration at a frequency determined by the physical parameters of the vibrating object).
When a sound pressure wave strikes a gas-filled space, such as the swim bladder, it causes
that space to vibrate (expand and contract) at its resonant frequency. When the amplitude of
this vibration is sufficiently high, the pulsing swim bladder can press against, and strain,
adjacent organs, such as the liver and kidney. This pneumatic compression may cause injury,
in the form of ruptured capillaries, internal bleeding, and maceration of highly vascular
organs (CALTRANS 2002, Halvorsen et al. 2012). Halvorsen et al. (2012) noted that the
results of the 2012 study support an argument that fishes appear to be less susceptible to
energy from impulsive pile driving than is currently allowed before the onset of
physiologically significant injuries and an increase in the current criteria may be warranted.

In estimating the potential effects to fish from noise generated by impact proofing, the
acoustic model assumed 200 strikes per pile with up to 10 piles being proofed per day for the
cumulative range to effect. However, the actual number of piles being driven in a given day,
and the number of strikes per pile, may be significantly lower than what was modeled.
Therefore, the actual range to effect could be smaller than what is presented in Table 3.3-3
above.
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Further, when the model applies the 187 or 183 dB re 1 pPa’sec SEL injury thresholds it
assumes fish are remaining within the range of effect during the entirety of a given 24-hour
period. In other words, fish that remained within the calculated range for an entire day of
pile driving activity would accumulate energy from every impact strike. Individuals that
spent part of the day outside of this range due to avoidance or natural behavioral motivations
would accumulate a lesser amount of energy, and may not reach the 187 or 183 dB re

1 uPazsec SEL injury thresholds. As explained by NMFS (2012), use of the SEL thresholds
is less relevant since fish are not expected to remain within the area during the entire duration
of pile driving'. When assessing the potential for physiological impacts, the 206 dB re 1 uPa
peak threshold is more appropriate as it represents the instantaneous noise level versus a
cumulative noise level that would be practically impossible to receive under real world
conditions. Pile driving of all types produces particle motions that may be perceptible to
fishes’ lateral line, resulting in some degree of avoidance behavior for fish that are both close
to the pile being driven and deeper in the water column. Individual fish in the vicinity may
change course to avoid the ensonified area. However, as explained in NMFS (2012), it is
unlikely that minor changes in behavior would preclude fish from completing any normal
behaviors such as resting, foraging, or migrating; or that the fitness of any individuals would
be affected. Further, there is not expected to be an increase in energy expenditure that has a
detectable effect on the physiology of individual fish relative to naturally occurring stressors,
or any future effect on growth, reproduction, or general health. Therefore, avoidance
behavior by individual fish during pile driving activities should be considered insignificant
and discountable.

If fish remain in the vicinity of pile driving for an extended period of time, they may be
vulnerable to injury or potential mortality. Mortalities would likely to be limited to small
fish, which are more vulnerable to the effects of barotrauma (Yelverton et al. 1975; Fisheries
Hydroacoustic Working Group 2008). However, fish close to piles when pile driving begins
are expected to react by leaving the area, and any individuals approaching the piles while pile
driving is ongoing would most likely avoid the area (Pearson et al. 1992; McCauley et al.
2000; LGL Ltd. 2008; NMFS 2012). On sensing pile driving noise at reduced intensity
during soft starts fish may move away from the immediate vicinity of the activity before full
driving intensity is reached, thereby reducing the likelihood of exposure to sound levels that
could cause injury or further behavioral disturbance (NMFS 2012). This, combined with the
intermittent occurrence of proofing for a maximum of just under 2 net hours per day,
suggests that while physiological or behavioral impacts may occur, they would be limited in
duration, intensity, and continuity.

' NMFS evaluated pile driving impacts on Atlantic and shortnose sturgeon in a 2012 biological opinion and
concluded "...in order for this criteria [SEL] to be relevant, we would need to expect that shortnose sturgeon would
remain in that area for the entire duration of the pile driving activity. This is not a reasonable expectation because
it does not take into account any behavioral response to noise stimulus. We expect sturgeon to respond behaviorally
to noise stimulus and avoid areas above their noise tolerance. This behavioral response is expected to occur at
noise levels of 150 dB re IuPa RMS... we have determined that when assessing the potential for physiological
impacts, the 206 dB re 1uPa peak criteria is more appropriate. This represents the instantaneous noise level. Thus,
considering the area where this noise level will be experienced would account for fish that were in the area when
pile driving started or were temporarily present in the area."
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Impact driving of 24-inch (60-centimeter) steel piles has the potential to cause injury if the sound
pressure waves injure or rupture the swim bladder or cause barotrauma. However, fish
(including ESA-listed salmonids and rockfish) are not expected to be present within the 18-foot
(5-meter) peak injury zone at the beginning of pile driving based on the small size of the zone,
the low likelihood of their occurrence in the area, and the activities such as pile placement which
would take place prior to the start of actual driving. Fish in the area where the behavioral
disturbance guideline is exceeded may display a startle response during initial stages of pile
driving and avoid the immediate project vicinity during construction activities, including pile
driving. Although pile driving would adhere to the in-water work window (July 16 to

January 15) to minimize underwater noise impacts on juvenile salmonids, some adult salmonids
may transit the area during periods of pile driving.

No population level impacts for Puget Sound Chinook salmon, Hood Canal summer-run chum,
Puget Sound steelhead, and bull trout are anticipated, and the continued survival of these species
would be unaffected.

Summary of Impacts and ESA-Listed Salmonid Determination

The majority of pile driving associated with LWI Alternative 2 would be conducted using a
vibratory driver, which would not generate noise levels sufficient to cause injury to fish under
the existing criteria. If impact proofing is required, it would be temporary and intermittent in
nature, lasting for a net total of two hours or less on any given day. In estimating the potential
impacts to fish from impact pile driving noise, the acoustic model assumes 200 strikes per pile.
However, the actual number of strikes per pile may be significantly lower than what was
modeled. Further, when the model applies the 187 or 183 dB re 1 pPa’sec SEL injury thresholds
it assumes fish are remaining within the range of effect during the entirety of a given 24-hour
period. In other words, a fish that remained within the calculated range to effects (Table 3.3-3)
for an entire day of pile driving activity would accumulate energy from every impact strike. Fish
that spent part of the day outside of this range due to avoidance or natural behavioral motivations
would accumulate a lesser amount of energy, and may not reach the 187 or 183 dB re 1 pPa’sec
SEL injury thresholds.

Fish occurring within the range to effect for the behavioral guideline (150 dB RMS) may exhibit
minor behavioral changes such as avoidance (NMFS 2011, 2012); these responses may resolve
soon after vibratory driving ceases (NMFS 2014). As explained in NMFS (2012), it is unlikely
these minor changes in behavior would preclude a fish from completing any normal behaviors
such as resting, foraging, or migrating, or that the fitness of any individuals would be affected.
Further, there is not expected to be an increase in energy expenditure sufficient to have a
detectable effect on the physiology of individual fish or any future effect on growth,
reproduction, or general health. Therefore, avoidance behavior by individual fish during pile
driving activities would be considered insignificant and discountable.

Based on the low likelihood of occurrence in the project area, the temporary and intermittent
nature of elevated noise levels and sediment disturbance, limited potential impacts on aquatic
vegetation and prey species relative to the overall availability of the resources in Hood Canal,
conservative acoustic modeling assumptions, and the avoidance and minimization measures
described above and in Appendix C, any potential effects to Puget Sound Chinook salmon, Puget
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Sound steelhead, Hood Canal summer-run chum salmon, or bull trout would be insignificant or
discountable.

Nevertheless, construction activities for LWI Alternative 2 have the potential to affect, and
therefore “may affect” Puget Sound Chinook salmon, Puget Sound steelhead, Hood Canal
summer-run chum salmon, and bull trout. Any stressors that have the potential to affect critical
habitat PCEs (e.g., disturbed sediments) would be highly localized to the immediate vicinity of
in-water construction, and would not reach designated or proposed critical habitat. Final effect
determinations for ESA-listed species and critical habitat will be completed during the
consultation process and included in the Final EIS.

ESA-Listed Hood Canal Rockfish

Due to the similarity of life histories and habitat requirements between ESA-listed rockfish
species, project-related impacts on these species are discussed by this species group rather than
as individual species.

Threats to the recently listed bocaccio, yelloweye rockfish, and canary rockfish include areas of
low DO, commercial and sport fisheries (notably, mortality associated with fishery bycatch),
reduction of kelp habitat necessary for juvenile recruitment (74 FR 18516), habitat disruption
(including by exotic species), derelict gear, climate change, species interactions (including
predation and competition), diseases, and genetic changes (Palsson et al. 2009; Drake et al.
2010). LWI Alternative 2 would neither increase commercial or sport fisheries nor increase the
presence of derelict gear, fish disease, or climate or genetic change; as a result, these limiting
factors are not discussed further. The combination of these factors, in addition to rockfish life
history traits, has contributed to declines in rockfish species within Georgia Basin and Puget
Sound in the last few decades (74 FR 18516).

Rockfish Habitat Requirements

Larval and juvenile rockfish are dependent on a variety of habitat factors, including suitable
current patterns for larval transport to recruitment habitat (i.e., kelp, eelgrass), good water
quality, and abundant food resources (Palsson et al. 2009). Vegetated habitats are important for
food and refuge for young-of-the-year rockfish that are moving from pelagic to benthic rearing
environment in their first year prior to entering more structured juvenile and sub-adult rocky
habitat. Due to typically poor rockfish dispersal between basins, if habitat suitable for adult
rockfish does not exist within a specific area, the abundance of adults would be low, as would
the recruitment of juveniles into adjacent juvenile habitat. Since rockfish have complex life
history patterns that use specific food and habitat requirements at each life history stage (larval,
juvenile, adult), effects on the habitats used at each stage can affect the long-term presence of
these species in local and adjacent waters.

Currents

Rockfish larvae are pelagic (live in the water column), with their movements influenced by
prevailing currents within a given basin (Palsson et al. 2009). Even if adults are abundant
and a strong class of larvae is produced in a given year, recruitment to suitable habitat can
be limited because larval survival and settlement are dependent on a wide variety of
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unpredictable chance events, including current, climate, the abundance of predators, suitable
recruitment habitat, and other chance events (Drake et al. 2010). Therefore, current patterns
play a large role in the recruitment and distribution of rockfish larvae within and between
water basins (Palsson et al. 2009).

As discussed in Section 3.1.2.2.2, small-scale and temporary (over periods of hours) changes
in current direction and intensity of flow are anticipated as a result of construction activities
and associated structures/vessels. However, the overall circulation pattern and velocities into
the nearshore and marine deeper-water areas along the Bangor waterfront would be
unaffected. Thus, in-water construction activity would have very limited and localized
effects on circulation and currents, with limited effects on rockfish larval recruitment.

Water Quality

Palsson et al. (2009) indicate that rockfish may avoid waters with DO conditions below

2 mg/L and temperatures greater than 11°C (Palsson et al. 2009). In 2002, 2003, 2004, and
2006, low-DO fish kills occurred in southern Hood Canal (Newton et al. 2007; Palsson et al.
2009). Rockfish, notably copper rockfish, experienced high mortality, with estimates of up
to a quarter of all copper rockfish occurring at a southern Hood Canal marine preserve killed
by these conditions (Palsson et al. 2009). However, within Hood Canal both the chronic and
episodic events of low DO are typically limited to southern Hood Canal, with this pattern not
as prevalent in northern Hood Canal waters (Newton et al. 2007), including off NAVBASE
Kitsap Bangor. When conditions are not suitable at depths where they are normally present,
rockfish tend to relocate to depths with more suitable conditions (Palsson et al. 2009; Drake
et al. 2010), or are exposed to impacts from conditions such as low DO.

As noted for salmonids, the construction of LWI Alternative 2 would not degrade the
existing DO concentrations in the project vicinity. Therefore, rockfish would not be
subjected to any project-related increases in respiratory distress or altered distribution in
response to DO reductions. The construction of LWI Alternative 2 would not result in water
temperature increases. Therefore, rockfish would not experience impacts from elevated
water temperatures as a result of LWI Alternative 2.

Limited information is available on the effects of turbidity on rockfish. However, effects
would likely be similar to those described above for salmonids. Although construction
activities would temporarily increase suspended solids, the levels would be insufficient to
cause severe gill irritation or result in fish loss through mortality and conditions would return
to background following the completion of in-water construction. If rockfish should
encounter turbidity plumes with high levels of suspended sediment during construction
activities, they would likely avoid these small plumes.

Habitat Alteration

Alteration of rockfish habitat can affect interrelated stressors identified by Palsson et al.
(2009) and Drake et al. (2010), including reductions in the suitability of the habitat, and
increased competition and predation. Limited or altered habitat could also affect prey
availability and exotic species presence.
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Suitable Habitat. As noted above, juvenile (three to four months old) rockfish recruit to
nearshore habitats that include algae-covered rocks or sandy areas with eelgrass or drift algae
(Mitchell and Hunter 1970; Leaman 1976; Boehlert 1977; Shaffer et al. 1995; Johnson et al.
2003; Hayden-Spear 2006). While these studies indicate that the fish recruit to natural
habitat encountered in offshore surface waters, other studies have found that post-larval
juvenile rockfish also recruit to manmade, in-water structures (Emery et al. 2006; Love et al.
2005, 2006). Palsson et al. (2009) notes that structured habitat is “extremely” limited within
Puget Sound waters. In addition, these types of structures also serve as habitat for sub-adult
and adult lingcod, rockfish, and greenling (Love et al. 2002), which are potential predators of
juvenile rockfish (see below). However, if they were to occur in the vicinity, it is unlikely
that juvenile rockfish would recruit to the piles or in-water mesh as structured habitat during
active in-water construction. No dredging or removal of existing high-relief, structured
habitat potentially used by rockfish would occur during construction. However, reduction of
nearshore marine vegetation at both LWI locations during construction could result in
impacts to rockfish habitat in the project area.

Predation. Construction activity is not expected to increase recruitment of rockfish predators
to the project area or create a physical environment that increases the susceptibility of
rockfish to their predators. Barge movement, pile driving, decking and mesh installation, and
other construction activities would create visual and auditory stimuli that most fish and fish
predators would avoid. In addition, the three ESA-listed rockfish species generally prefer
deeper-water habitats than occur within the construction footprint (other than potential larval
recruitment to nearshore marine-vegetated habitats). Consequently, even in the absence of
construction activity, their presence would be limited. Therefore, construction activities for
LWTI Alternative 2 are not expected to increase predation on juvenile or subadult rockfish.

Competition. Construction activities would not create an environment that would increase
competition between rockfish and other marine fish species. In addition to the construction
footprint occurring in waters shallower than rockfish generally prefer, these activities would
create visual and auditory stimuli that most fish would avoid, including rockfish competitors.
Therefore, construction activities for LWI Alternative 2 are not expected to increase
competition between listed rockfish and their competitors.

Prey Availability. During construction, bottom disturbance would result in decreased prey
availability for juvenile rockfish, although construction of pile-supported piers would not
decrease plankton used as a primary food source for larval rockfish (Section 3.2.2.2.2).
Some prey species for older, larger rockfish, such as crabs, surf perch, and forage fish, may
experience a decrease in habitat availability during construction due to the disturbance of
vegetated marine habitats. As a result, older age classes of rockfish, should they occur in the
immediate project vicinity, may experience a similar decrease in this small fish prey base
during construction activities and associated underwater noise during pile driving. However,
upon completion of pile driving, underwater noise levels would return to levels consistent
with current conditions and these prey species would no longer be expected to avoid the
immediate project vicinity.

Exotic Species. Exotic organisms in Puget Sound waters, including nonindigenous marine
vegetation that replace existing native marine vegetation (notably eelgrass or kelp), could
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pose a threat to rockfish survival (Palsson et al. 2009; Drake et al. 2010). Whether
Sargassum muticum, a nonindigenous brown alga, affects rockfish settlement is not currently
known (Palsson et al. 2009). However, Drake et al. (2010) suggest a possible threat to

Hood Canal rockfish from Ciona savignyi, an invasive tunicate that has rapidly expanded its
range in Hood Canal, and further note that elsewhere invasive tunicates have had widespread
unspecified adverse effects on rocky-reef fishes, including rockfish.

Construction of the LWI would not increase the prevalence of exotic species in Hood Canal
waters. None of the piles, decking, or fencing for the project would have occurred previously
in other marine waters and, therefore, would not include attached exotic organisms. In
addition, the vessels used during construction would comply with U.S. Coast Guard
regulations designed to minimize the spread of exotic species. Therefore, construction of the
piers for LWI Alternative 2 is not anticipated to cause the introduction, spread, or increased
prevalence of exotic organisms along the Bangor shoreline or the Hood Canal basin.

Underwater Noise

An additional project effect on rockfish that was not identified as a stressor in Drake et al.
(2010), but is briefly mentioned in Palsson et al. (2009), is elevated levels of underwater
noise. In a caged fish study investigating the effects of a seismic air gun on five species of
rockfish (Sebastes spp.), Pearson et al. (1992) found that behaviors varied between species.
In general, however, fish formed tighter schools and remained somewhat motionless.

Skalski et al. (1992) found the average rockfish catch for hook and line surveys decreased by
52 percent when the catches followed noise produced by a seismic air gun at the base of
rockfish aggregations. Fathometer observations showed that the rockfish schools did not
disperse but remained aggregated in schooling patterns similar to those prior to exposure to
this noise. However, the aggregations did elevate themselves in the water column, away
from the underwater noise source. Hastings and Popper (2005) indicate there are no reliable
hearing data on rockfish, and it is not currently possible to predict their hearing capabilities
based on morphology.

A more detailed description of effects on fish from anticipated underwater noise levels during
construction is provided above for salmonids. Currently, underwater noise impact thresholds
do not differentiate between fish species (Fisheries Hydroacoustic Working Group 2008).
Although salmonids and rockfish have very different appearances and life histories, both
groups use internal air bladders to maintain buoyancy.

As described above for salmonids, under LWI Alternative 2 if rockfish were to occur within
the range to effect during pile driving or proofing, they would potentially be exposed to
elevated underwater noise levels. Young-of-the-year rockfish weight-length relationships
vary with species, habitat conditions, and food availability, but likely exceed 2 grams in
weight upon reaching a length of approximately 1.8-2.4 inches (45-60 millimeters).
Potential nearshore physical recruitment habitats would not be altered by underwater noise.
This, combined with the intermittent occurrence of proofing for a maximum of just under

2 net hours per day during the first in-water work window, suggests that while physiological
or behavioral impacts may occur, they would be limited in duration, intensity, and continuity.
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Summary of Impacts and ESA-Listed Rockfish Determination

As noted in Sections 3.3.1.3.5, 3.3.1.3.6, and 3.3.1.3.7, bocaccio, yelloweye rockfish, and canary
rockfish are rare in Hood Canal waters and are generally limited in Hood Canal by the lack of
suitable habitat. Construction of the LWI piers would result in small-scale changes in current
velocity and flow around in-water vessels. However, this effect would be too small and
localized to alter existing nearshore currents or normal rockfish larval recruitment along the
Bangor shoreline. Minor, temporary, and localized effects on water quality (notably small
increases in turbidity) would occur, primarily during construction, but are not expected to
decrease DO concentrations or increase water temperatures.

Based on the low likelihood of occurrence in the project area, the temporary and intermittent
nature of elevated noise levels and sediment disturbance, limited potential impacts on aquatic
vegetation and prey species relative to the overall availability of the resources in Hood Canal,
and the avoidance and minimization measures described above and in Appendix C, any potential
effects to bocaccio, canary rockfish, or yelloweye rockfish would be insignificant or
discountable. No population level impacts for these species are anticipated to occur, and their
continued survival would be unaffected.

Nevertheless, construction activities under LWI Alternative 2 have the potential to affect, and
therefore “may affect”, bocaccio, canary rockfish, and yelloweye rockfish. Any stressors that
have the potential to affect critical habitat essential features (e.g., water quality and substrate
conditions) would be localized to the immediate vicinity of in-water construction, and would not
reach designated critical habitat. Final effect determinations for ESA-listed species and critical
habitat will be completed during the consultation process and included in the Final EIS.

NON-ESA-LISTED SALMONIDS

Construction-related impacts on non-ESA-listed salmonids and their habitats would be similar to
those described above for ESA-listed salmonids. Utilizing in-water work windows would also
minimize impacts on non-ESA-listed salmonids, including hatchery fish, during pile driving due
to their infrequent occurrence during the work window, and thereby resulting in limited exposure
to elevated underwater noise.

FORAGE FISH

The only forage fish species with documented spawning habitat along the Bangor shoreline is

the Pacific sand lance (Section 3.3.1.3.9). At the north LWI project site, Pacific sand lance
spawning habitat has been documented along an estimated 1,000-foot (305-meter) length of the
shoreline extending from the proposed abutment location southward (Figure 3.3—4). At the south
LWI project site, spawning habitat has been documented along the shoreline approximately

500 feet (150 meters) north of the proposed abutment location, extending approximately

1,600 feet (488 meters) north. Temporary increases of suspended solids during pile driving and
other in-water construction activities would be expected, but due to strong nearshore currents and
nearshore wind waves, the small amount of suspended fines that would settle out of the water
column onto intertidal beaches would not be high enough to adversely impact the spawning
success of the nearest forage fish (sand lance) spawning habitat at the south LWI project site.
However, since the north LWI project site occurs at the northern extent of this spawning habitat

February 2015 Chapter 3 — Fish & 3.3-43



Draft EIS Land-Water Interface and Service Pier Extension

area, there could be some loss of function and suitability of this habitat during construction due
to sediment resuspension and the temporary settling on spawning habitats, along with direct
disturbance of these habitats from construction activities.

Forage fish that occur in the immediate project vicinity during in-water construction would be
exposed to increased levels of turbidity. Based on recent nearshore beach seine data, forage fish,
primarily surf smelt, have been shown to utilize the shoreline at the LWI project sites.
Therefore, forage fish could be present and potentially affected by construction activities.
During construction and post-construction reestablishment of disturbed vegetation and benthic
communities, impacts on these communities may reduce available forage and refuge habitats for
forage fish species. Due to behavioral responses, pre-spawn adult sand lance may reduce or
avoid the use of this site during ongoing construction activity. Nighttime lighting associated
with construction activities and daytime shadows cast from overwater structures and equipment
would be expected to alter adult sand lance behavior at this site. Halvorsen et al. (2012)
determined that fish like sand lance that do not have swim bladders may be less susceptible to
injury from simulated impact pile driving noise. Because fish are expected to largely avoid the
immediate vicinity of in-water construction, potential impacts to sand lance are expected to be
limited to minor behavioral disturbance.

OTHER MARINE FISH SPECIES

Marine fish species occurring near the project area share the same habitats as salmonids and, with
a few exceptions, would experience similar project-related impacts from the construction of LWI
Alternative 2. As described above, construction of LWI Alternative 2 would not violate water or
sediment quality standards (SQS) in the project area.

Project impacts on physical habitat and barriers during construction would include an increase in
the number of barges and activities in the vicinity of intertidal and subtidal habitats. However,
non-salmonids and forage fish occurring along the Bangor waterfront generally do not exhibit
similar shoreline migrations (Hart 1973; Wydoski and Whitney 2003). Shiner perch is one of the
most abundant other marine fish species in the project area and shows the greatest amount of
migration near the Bangor shoreline. However, their migration is not along the shoreline but
between shallow nearshore waters in the spring to bear their young and deeper offshore waters to
overwinter (Hart 1973). During summer months when female shiner perch enter the shallows to
bear their young, this species can be abundant at both the south and north LWI project sites
(SAIC 2006; Bhuthimethee et al. 2009). However, when water temperature begins to cool in the
fall, they are relatively absent at both locations. Since the majority of the construction would
occur in cool water temperatures when this species is relatively absent, and because the piers
under construction would be oriented parallel to their migration pathway, construction of this
alternative would have only a minor impact on the movement of this species.

Benthic habitats used for marine fish foraging and rearing could be affected by construction
activities (Section 3.2.2.2.2). Similar to salmonids, many non-salmonid fish species use forage
fish as a food resource. As a result, any alteration in forage fish use of the site would reduce
the local food resources of some non-salmonid fish species occurring in the area. Marine
vegetation communities may also be affected during construction of LWI Alternative 2
(Section 3.2.2.2.2). Other marine fish species that have been found to frequent these marine
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vegetation habitats along the Bangor shoreline include shiner perch, gunnels, pricklebacks,
sticklebacks, and sculpin (SAIC 2006; Bhuthimethee et al. 2009). Construction impacts on these
habitats could result in a corresponding loss of productivity in benthic organisms that use these
habitats for foraging, refuge, and reproduction (Section 3.2.2.2.2) and a subsequent loss in
available benthic food resources for marine fish species. However, these impacts are expected to
limited in scope and intensity.

The in-water work window would be observed to protect ESA-listed salmonids from elevated
underwater noise during pile driving. However, some of the most abundant non-salmonid or
forage fish species captured in these waters, including juvenile and adult shiner perch, juvenile
English sole, gunnels, pricklebacks, sticklebacks, and sculpin (SAIC 2006) may also

occur during in-water work periods. Some fish may avoid the area, particularly closer to the
location of in-water work, or alter their normal behavior while in this area. However, studies
have shown that some fish species may habituate to underwater noise (Feist 1991; Feist et al.
1992; Ruggerone et al. 2008). Impacts from elevated underwater noise during pile driving would
occur only during the in-water work window (July 16 to January 15). Upon completion of the
pile driving effort, underwater noise would return to pre-construction levels.

OPERATION/LONG-TERM IMPACTS OF LWI ALTERNATIVE 2

The primary impacts on marine fish from operation of LWI Alternative 2 would include an
increase of physical barriers in the nearshore environment, alteration of nearshore habitats
including some reduction in natural refugia, some reduction in prey availability, potential
reduction in the forage fish community, and a decrease in nearshore aquatic vegetation. The
following sections describe how each of these factors would impact abundance and distribution
of marine fish that could occur along the Bangor waterfront during operation of LWI
Alternative 2.

Maintenance of LWI Alternative 2 would include routine inspections, cleaning, repair, and
replacement of facility components (except pile replacement) as required. Measures would be
employed to prevent discharges of contaminants to the marine environment. These activities
would not affect marine fish.

ESSENTIAL FISH HABITAT

EFH mostly would experience project-related impacts from operation of LWI Alternative 2
similar to those described below for salmonids; operation of LWI Alternative 2 would maintain
water and sediment quality in the project area (Section 3.1.2.2.2). The EFHA provides a more
comprehensive analysis of the EFH analysis as required by the MSA.

Long-term impacts on physical habitat and barriers would include an increase in overwater and
in-water structures. Shading of marine vegetation and benthic habitats would be expected to
result in a corresponding loss in EFH suitability and productivity (Section 3.2.2.2.2). Nearshore
habitats would experience an increase in artificial lighting potentially reducing the quality and
function of these habitats for nearshore fish that utilize these habitats for refuge, foraging, and
migration. However, over-water lighting would be used very infrequently, during security
responses only. While some EFH fish species (e.g., starry flounder and English sole) would
experience a reduction in flat benthic habitat, others (e.g., greenling and cabezon) would
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experience an increase in high-relief habitat (e.g., vertical piles) more suitable for their life
history. The addition of in-water structures to nearshore habitats utilized as migrational corridors
could alter this habitat such that it would represent a long-term barrier to juvenile salmonids.
Groundfish species occurring along the Bangor waterfront do not display migration patterns
consistent with salmonids and coastal pelagic species and, therefore, would not experience a
migrational barrier effect due to habitat alteration. However, due to the impacts on nearshore
habitats utilized by all three species categories of EFH, potentially reducing habitat suitability
and productivity, a determination was made that operation of the LWI under Alternative 2 may
adversely affect Pacific salmonid, coastal pelagic, and Pacific groundfish EFH.

THREATENED AND ENDANGERED FISH AND SPECIES OF CONCERN
ESA-Listed Hood Canal Salmonids

Marine Salmonid Habitat Requirements

Water and Sediment Quality

Operation of the LWI under Alternative 2 would have little or no impact on localized
temperature, salinity, DO, or turbidity (Section 3.1.2.2.2). Waterfront vessel activity would
not be expected to increase substantially relative to existing conditions. In addition, BMPs
implemented to minimize the degradation of water and sediment quality would be consistent
with existing practices along the Bangor waterfront. Although some of the materials used for
the LWI and PSBs would include galvanized metal, zinc loading in stormwater runoff is not
expected to affect water quality at the project site as use of this galvanized metal is limited
and the majority of other surfaces would consist of inert materials (Section 3.1.2.2.2). The
in-water mesh is not composed of any materials that have the potential to degrade water
quality along the Bangor shoreline.

Operation of LWI Alternative 2 would implement BMPs to minimize spill risks

(Section 3.1.1.2.3). Operation of LWI Alternative 2 would not increase the risk of accidental
spills because, other than minor small boat activities, project operations would not require
the use of solvents, or other contaminants. No vehicular traffic would use the LWI structures
and its surfaces would not generate pollution. Therefore, stormwater runoff from the LWI
structures would not require treatment and could discharge directly into Hood Canal.

Changes in sediment grain size would only be anticipated in the immediate vicinity of each
LWI structure, with little or no change in sediment characteristics beyond the footprint.
Because sediments within the project area are considered uncontaminated, the small-scale
changes in local sediment accretion and erosion during the operation of LWI Alternative 2
would not degrade existing conditions.

Physical Habitat and Barriers

Physical habitat and barriers are as described above under Salmonid Marine Habitat
Conditions. Although numerous studies, summary reports, and white papers have
investigated the effects of overwater structures on salmonid behavior, few have investigated
the effects of fixed in-water mesh on these same species. Net pen rearing of juvenile
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salmonids uses variable mesh dimensions depending on the size of fish being reared. Mesh
dimensions used for this industry, and the enclosures for field investigations of juvenile
salmon, range from to 0.125 to 2 inches (0.32 to 5 centimeters) (Heard and Martin 1979;
Mighell 1981; Zadina and Haddix 1990; Thrower et al. 1998). However, the mesh size of the
in-water mesh would be larger than that used for captive rearing.

Regarding the potential barrier effect of the proposed LWI mesh, two studies in particular
investigated juvenile fish response to various “trash rack” bar spacings in closed flume
systems that were designed to simulate trash racks on fish passage structures for dams.
Reading (1982) conducted observations of juvenile Chinook salmon (fork length of 35 to

75 millimeters [1.4 to 3.0 inches]) and American shad (fork length of 35 to 78 millimeters
[1.4 to 3.1 inches]) behavior in a flume system when encountering various “trashrack bar
spacings” of 7.6, 15.2, 22.9, and 30.5 centimeters (3, 6, 9, and 12 inches, respectively) at
the Fish Screen Test Facility in Hood, California. In addition, this study investigated the
effects of lighting and instream flow on the behavior of these two species. Reading (1982)
concluded that channel velocity is the most important factor for juvenile Chinook salmon
passage through trashracks, with no significant differences in salmon passage detected at the
various bar spacings. In addition, salmon passage was found to be greater at night than
during daylight hours. For American shad, Reading (1982) found that bar spacings less than
22.8 centimeters (9 inches) significantly reduced the passage of young American shad.

In a closed flume system, Hanson and Li (1983) examined the behavior of young-of-the-year
Chinook salmon (mean fork length of 45.2 millimeters [1.8 inches]) when encountering
in-water structures, in this case represented by bars separated at various distances (5.1, 7.6,
15.2,22.9, and 30.5 centimeters [2, 3, 6, 9, and 12 inches, respectively]). Their findings
indicated that bar spacings of less than 15.2 centimeters (6 inches) altered the behavior of the
juvenile Chinook, whereas spacings of 15.2 centimeters and greater did not alter their
behavior. Bar spacings of 5.1 and 7.6 centimeters resulted in reduced juvenile Chinook
salmon transit time, with these juveniles “backing through” the bars, potentially subjecting
themselves to elevated predation. The predation assumption is based on observations at the
John E. Skinner Delta Fish Protective Facility, Tracy, California (Sacramento Bay Delta
region) where a number of fish species frequently change their orientation prior to entering
the “trash rack,” resulting in entering tail first. Predation by yearling and adult striped bass
on other fish species at the “trash rack” was extensive. The author’s conclusions were that
interbar spacings greater than 15 centimeters would not alter juvenile salmon transit times
and should minimize predation rates of juvenile Chinook relative to predation rates that
would occur with smaller bar spacings. Although these studies were conducted in closed
systems and used bars rather than mesh, they suggest that an in-water mesh, with openings at
least 15.2 centimeters, would allow for the passage of juvenile salmon up to 75 millimeters
(3 inches) in length with little or no delay in their migration. However, it is likely that some
fish greater than 75 millimeters in length would experience a behavioral response upon
encountering an in-water mesh.

As indicated by larger 9-inch (23-centimeter) shad, passage by larger fish through a potential
barrier was significantly reduced (Reading 1982). Based on this observation, it is likely that
larger juvenile salmonid would hesitate prior to migrating through the structure, whereas
others may not migrate through the structure, but would instead migrate around the most
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seaward point. Should juvenile salmonids during their nearshore migration concentrate
either behind the mesh or around the seaward ends of either LWI, they have the potential to
be exposed to increased predation by year-round occurring marine mammals and birds. Of
greatest potential impact is that a delay in migration rate or alteration of the migration route
may have the potential to affect survivability, as it could increase potential predation on
nearshore-migrating juvenile salmonids. Any debris and/or fouling that collected on the
mesh (e.g., floating marine vegetation, mussels, and barnacles) would reduce the effective
size of the mesh, thereby increasing its influence as a barrier. To minimize this impact on
juvenile salmonids, the Navy would, at a minimum, annually clean the mesh of floating
debris and fouling organisms at the end of the standard work window, prior to the peak out-
migration of juvenile salmonids. Although some portion of the juvenile salmonids that
depend on nearshore habitats during their out-migration may migrate through the in-water
mesh, particularly the smaller salmonids, many juvenile salmonids would potentially migrate
along the mesh, toward deeper waters, and around the offshore end of each LWI mesh
structure. Migrating around the structure would increase the length of their migration,
requiring them to leave preferred nearshore habitats while potentially subjecting them to
increased predation relative to existing conditions.

Because most species of adult salmonids are less dependent on nearshore habitats and also
have much greater mobility, adults of these species would not experience the same barrier
effects as nearshore-dependent juvenile salmonids as a result of the nearshore structures.
However, due to their larger size, should they encounter these structures, they would be
required to migrate around the entire structure, although this is expected to cause little or no
delay in their overall movements. Due to the year-round occurrence of marine mammals at
NAVBASE Kitsap Bangor, some predation of adult salmonids may occur in the vicinity of
the mesh if these fish congregate behind or become concentrated around the seaward ends of
each LWI during their nearshore migration toward spawning streams.

Independent of the in-water mesh, there is some disagreement in the scientific literature
regarding the scale and possible impacts of piles and overwater structures on juvenile
salmonids when encountering these structures during shoreline migration and habitat use
(Simenstad et al. 1999; Weitkamp et al. 2000; NMFS 2004). Some studies indicate that
structures (such as the in-water piles and overhead decking of LWI Alternative 2) can
represent barriers to shoreline-dependent juvenile salmon migrating along the Bangor
shoreline (Salo et al. 1980; Simenstad et al. 1999; Nightingale and Simenstad 2001a;
Southard et al. 2006). Juvenile salmonids have been shown to avoid crossing the shade/light
line created by an overhead pier/dock (summarized in Simenstad et al. 1999; Nightingale and
Simenstad 2001a; Southard et al. 2006). However, the height-over-water of a structure, such
as a pier or trestle, has been noted as the most important design aspect for allowing increased
light availability under a structure (Burdick and Short 1999). The design of the pier leading
from the on-land support facility across the nearshore habitat and eventually connecting to
the PSBs would be constructed with a deck height of approximately 17 feet (5 meters) above
MLLW. The decking would include light-penetrating grating that would minimize the shade
cast by the LWI structures. Therefore, only a narrow band of nearshore shade, with a
reduced contrast due to grating, would be cast from the structures across the juvenile
salmonid and forage fish migratory pathway. This effect would be greatest at higher tides
when the height-over-water would range from 1 to 5 feet (0.3 to 1.5 meters). The shade cast
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from the structure alone would be minor, but combined with the effect of the in-water mesh
would potentially result in behavioral responses by juvenile salmonids. Effects could include
delays in seaward migration and likely increases in the prevalence of juvenile salmonids
migrating around the end of the structure into deeper, offshore waters, with the potential for
exposure to higher predation rates than would occur along normal nearshore pathways.

A potential migration barrier to juvenile salmon migration at night is artificial lighting.
Marine fisheries utilize lights, and light intensity is managed, to attract and harvest a variety
of marine species (Marchesan et al. 2005). Becker et al. (2013) demonstrated that both
predator and prey species of fish can be attracted to light, although not all species
demonstrate this behavior. Studies have also shown that salmonids have been attracted
toward and congregate around structures with artificial lighting, thereby potentially delaying
their migration (Prinslow et al. 1980; Simenstad et al. 1999; Nightingale and Simenstad
2001a). The active industrial Bangor waterfront supports eight major piers and docks,
averaging nearly 150,000 square feet (3.4 acres [1.4 hectares]) each. The largest piers at the
Bangor waterfront are outfitted with more than 100 industrial overhead, security, doorway,
and walkway lights. The LWI project would use over-water lighting very infrequently,
during security responses only. Therefore, there would be little or no risk of attraction of
salmonids or resultant alternation in behavior, migration, or increased risk of predation.

Biological Habitat

Prey Availability. LWI Alternative 2 would result in the increase of shaded marine habitat
(Section 3.2.2.2.2). As addressed for Marine Vegetation, impacts on eelgrass habitats would
be mitigated as described in the Mitigation Action Plan (Appendix C, Section 6.0). In
addition to construction-related effects on eelgrass, shading would result in some additional
long-term impacts or loss of macroalgae habitat. In addition to the long-term occurrence of
the piles supporting the LWI piers, the presence of the steel plate anchoring for the mesh
would permanently reduce the productivity of benthic habitats, and therefore foraging
habitats for marine fish at both LWI locations (Section 3.2.2.2.2). The loss or reduction of
algae would result in a corresponding decrease in the productivity of epiphytes and benthic
invertebrates that use this habitat. Nearshore-occurring fish also would be expected to
experience some loss in the availability of benthic prey due to the presence of these
structures (Section 3.2.2.2.2). The presence of the pile-supported piers and in-water mesh
could result in minor impacts on forage fish migration, prey base, and Pacific sand lance
spawning at the north LWI project site.

Aquatic Vegetation. The presence of LWI Alternative 2 would reduce eelgrass habitats
available to juvenile salmon migrating along the Bangor shoreline, but successful mitigation
is anticipated to offset this loss. Shading impacts on aquatic vegetation, including eelgrass,
would be minimized due to the use of grating for the LWI decking. Steel plates and piles
would permanently eliminate 0.076 acre (0.031 hectare) of marine vegetation including
0.024 acre (0.01 hectare) of eelgrass. The compensatory aquatic mitigation action (described
in Appendix C, Section 6.0) would compensate for these impacts.
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Underwater Noise

Operation of LWI Alternative 2 would not increase vessel activity or nearshore activity
relative to existing conditions and thus would not increase vessel-related underwater noise.
Little or no increase in underwater noise would occur from activities on the pier since no
cranes, generators, compressors, or other machinery would be required to operate on these
structures. As a result, operation of LWI Alternative 2 would not raise background noise
above the thresholds of injury or guideline for behavioral effects for ESA-listed fish.

Summary of Impacts and ESA-Listed Salmonids Determination

Operation of LWI Alternative 2 may result in impacts on physical barriers, refugia, prey
availability, forage fish community, and aquatic vegetation, which are considered important for
ESA-listed salmonids. Based on the low likelihood of occurrence in the project area, no
population-level effects to Puget Sound Chinook salmon, Puget Sound steelhead, Hood Canal
summer-run chum, or bull trout are anticipated.

Nevertheless, operation of LWI Alternative 2 may affect Puget Sound Chinook salmon, Puget
Sound steelhead, Hood Canal summer-run chum salmon, and bull trout. No operational stressors
associated with the proposed project are anticipated in designated or proposed critical habitats.
Final effect determinations for ESA-listed species and critical habitat will be completed during
the consultation process and included in the Final EIS.

ESA-Listed Hood Canal Rockfish

Rockfish Habitat Requirements

Currents

As discussed above for salmonids, due to the presence of the piles and in-water mesh
structures, operation of the LWI under Alternative 2 would have only minor and local effects
on water flow in the immediate vicinity of the piles and in-water mesh. In particular, there
would be an increase in turbulent flow in the immediate vicinity of the piles and in-water mesh
and a decreased flow immediately downstream (Section 3.1.2.2.2). However, these changes
would be small scale and localized to the immediate vicinity of the in-water components of
each pier structure. The overall flow of water in deeper water areas adjacent to the piers would
not be affected by the structures. As a result, due to the limited and localized scale of project
effects on currents, the operation of LWI Alternative 2 would not modify currents at a scale
that would affect rockfish recruitment within northern Hood Canal waters.

Water Quality

As discussed above for salmonids, operation of the LWI under Alternative 2 would not
impact existing DO levels in the project vicinity. Therefore, rockfish would not be subjected
to any increases in respiratory distress or alter their distribution in response to DO reductions.
In addition, due to the general maintenance of existing flow conditions, LWI operations
would not result in water temperature increases over existing conditions and would not
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elevate levels of suspended solids sufficient to degrade water quality or cause impacts on
these species (Section 3.1.1.1.2).

Habitat Alteration

As addressed below, rockfish habitat alteration can cause three interrelated stressors
identified by Drake et al. (2010) and Palsson et al. (2009), associated with loss of suitable
habitat, predation, and competition. Limited or altered habitat could also affect prey
availability and the presence of exotic species.

Suitable Habitat. Some loss of marine vegetation, potentially used for juvenile rockfish
recruitment, would occur due to overwater shading from the proposed structures. At some
tidal elevations, shade-related effects would occur due to the low overwater height of the
piers (17 feet [5 meters] above MLLW). Operations would not be expected to inhibit kelp
growth because no attached, canopy-forming kelp beds occur along the Bangor waterfront
(Section 3.2.1.1.2).

LWI Alternative 2 would result in the placement of up to 136 permanent piles to support both
piers, attached docks, and gangways for this alternative, plus 120 temporary piles and

14 upper intertidal piles supporting the observation posts. These piles could serve as post-
larval juvenile rockfish recruitment habitat. In addition, the presence of the in-water meshed
structures would introduce structured habitat where it currently does not occur. In Hood
Canal, suitable structured habitat for rockfish recruitment is very limited (PSAT 2007a;
Palsson et al. 2009), with existing marine reserves accounting for almost 20 percent of the
available nearshore rocky habitat (PSAT 2007a). Suitable habitat is limited between
NAVBASE Kitsap Bangor and the Toandos Peninsula. WDFW conducted 24 trawls in this
vicinity and did not capture any of the three ESA-listed rockfish (Palsson 2009, personal
communication). The lack of suitable recruitment habitat within Hood Canal largely
contributes to the patchy and limited distribution and abundance of rockfish in Hood Canal.

Although the in-water mesh may serve as potential structured habitat, the fence would be
cleaned of fouling debris at least annually, just prior to the peak juvenile salmonid out-
migration. This cleaning may reduce the suitability of this structure for other, non-salmonid,
fish species such as rockfish. Although there are substantial difficulties comparing the loss
of marine vegetation to the addition of manmade structures as habitat for juvenile rockfish
recruitment, it is likely that the loss of marine vegetation habitat is offset, to some degree, by
the addition of structured habitat. Whether the change in habitat type would be a net benefit
or detriment to rockfish is unknown.

Predation. The same piles and in-water mesh that could serve as a potential recruitment
benefit to juvenile bocaccio, yelloweye rockfish, and canary rockfish could also serve as
habitat for rockfish predators (e.g., lingcod, and larger sub-adult rockfish). Baskett et al.
(2006) found that, prior to commercial fishing pressure, predation and competition primarily
shaped the rockfish community structure. This was mostly due to rockfish intra-guild
predation, including large adult rockfish preying on smaller rockfish members, as well as
predation by lingcod. Beaudreau and Essington (2007, 2009) found that rockfish comprise
11 percent of adult lingcod diet by mass. These studies showed that in structured habitats
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protected from fishing (i.e., marine reserves), lingcod can limit the prevalence of rockfish
through predation. The average size and abundance of lingcod in the existing NAVBASE
Kitsap Bangor pier habitats is unknown, but the piers and in-water mesh associated with this
alternative could result in increased predation on juvenile rockfish. To what extent the
annual cleaning of this mesh would affect its suitability as recruitment habitat for structure-
dependent species is unknown. Further, it is unknown if the benefit of these structures for
suitable recruitment habitat would be equivalent to any potential loss of juvenile rockfish to
predators.

Competition. Habitat modification due to the piers and in-water mesh of this alternative
would result in a benthic-to-structure community shift and may create habitat that is more
suitable for one species of rockfish compared to others. As noted above, juvenile rockfish
can occur in shallow, nearshore waters over rocks with algae or in sandy areas with eelgrass
or drift algae. The presence of the more structured habitat may promote competition with
species that use these habitat types for recruitment and rearing. Whether the existing benthic
habitat or the proposed structured habitat would be more beneficial to rockfish is unknown.
Whether the annual cleaning of this mesh would result in the absence of juvenile rockfish is
also unknown.

Palsson et al. (2009) note that, in the absence of fishing pressure, the more aggressive copper
and quillback rockfish species appear to limit the prevalence of brown rockfish. Both of
these rockfish species appear to be more prevalent in Hood Canal waters than any of the
three ESA-listed rockfish species and may out-compete other rockfish species for the limited
structured habitat. Therefore, due to natural factors, including intra-guild competition, an
increase in suitable structured habitat would not necessarily result in a corresponding
increase of listed rockfish abundance in the project area.

Prey Availability. Since operation of LWI Alternative 2 would not decrease the local
abundance or distribution of plankton along the Bangor shoreline (Section 3.2.2.2.2), larval
bocaccio, yelloweye rockfish, and canary rockfish would not experience a decrease in food
availability. The in-water structures would reduce the size and suitability of some habitats,
notably marine vegetation used by forage fish and shiner perch (juvenile/sub-adult rockfish
food resources). However, the piles and in-water mesh would provide structure used by
other potential prey base species, including the invertebrate fouling community, crabs,
juvenile rockfish, perches, sculpins, and greenling (Hueckel and Stayton 1982; Nightingale
and Simenstad 2001a; Love et al. 2002). Whether the small local shift in community type
would have a corresponding effect on rockfish is unknown.

Due to the construction and operation of the LWI structures under Alternative 2, the prey of
benthic-obligate juvenile rockfish within the immediate project vicinity could decrease in
abundance, whereas structure-dependent juvenile rockfish and their associated prey could
increase. It is not known which of these effects would be greater. Therefore, a small, local
change in the type of prey resources available would be likely, but with an unknown effect
on total prey availability.

Exotic Species. Operation of the LWI under Alternative 2 would not introduce exotic species
from foreign water bodies or increase the prevalence of existing exotic species in Hood Canal
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waters. Further, operation of the LWI would not create chronic disturbances that would
facilitate colonization by non-indigenous species. Therefore, operation of the LWI under
Alternative 2 is not anticipated to facilitate the spread or prevalence of exotic organisms
along the Bangor shoreline or the Hood Canal basin.

Underwater Noise

As discussed above for salmonids, operation of LWI Alternative 2 would not increase vessel
activity or nearshore activity relative to existing conditions and thus would not increase
vessel-related underwater noise. Further, little or no increase in underwater noise would
occur from activities on the pier as no cranes, generators, compressors, or other machinery
would be required to operate on these structures. As a result, operational noise would not
rise above background noise levels and exceed the thresholds of injury or guideline for
behavioral disturbance for ESA-listed fish.

Summary of Impacts and ESA-Listed Rockfish Determination

As detailed in the sections above, operation of LWI Alternative 2 would not result in adverse
impacts on water quality (Section 3.1.2.2.2) or increase the prevalence of exotic species.
Bocaccio, yelloweye rockfish, and canary rockfish are extremely rare in Hood Canal waters.

The structure-supporting piles and in-water mesh and anchoring systems would convert localized
areas of existing soft-bottom benthic habitat to in-water hard substrate structures that could affect
local prey availability, as well as the potential to increase recruitment of juvenile bocaccio,
yelloweye rockfish, canary rockfish, and rockfish competitors and predators. However, based on
the low likelihood of occurrence in the project area, these effects would be insignificant and
discountable, and no population-level impacts are anticipated.

Nevertheless, operation of LWI Alternative 2 may affect bocaccio, canary rockfish, and
yelloweye rockfish. No operational stressors associated with the proposed project are anticipated
in designated critical habitat. Final effect determinations for ESA-listed species and critical
habitat will be completed during the consultation process and included in the Final EIS.

NON-ESA-LISTED SALMONIDS

Impacts described above for ESA-listed salmonids due to operation of LWI Alternative 2 would
be similar for other salmonids potentially occurring in the project area.

FORAGE FISH

Operation of LWI Alternative 2 would have little or no impact on surf smelt or Pacific herring
spawning habitats or their reproductive success because no documented surf smelt or Pacific
herring spawning grounds occur along the 4.3-mile (7-kilometer) long Bangor waterfront
(Penttila 1997; Stout et al. 2001; WDFW 2013). However, Pacific sand lance spawning occurs
adjacent to both the south and north LWI locations (Figure 3.3—4, Section 3.3.1.3.9) (WDFW
2013). Although the presence of the in-water mesh may not be as substantial a barrier to larval
and juvenile forage fish as to larger juvenile salmonids, the presence of in-water structures and
the impacts affecting juvenile and adult forage fish behavior would be similar to those described
above for salmonids. The close proximity of these structures to documented Pacific sand lance
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spawning habitat indicates that, depending on whether adults spawn upstream or downstream of
a given structure, either adults migrating toward or larvae emerging from these locations would
have to navigate through or around the barriers.

In a review of sand lance biology, Robards et al. (1999) found that some studies indicate sand
lance behavior is strongly tied to food availability, water temperatures, and light intensity,
including artificial nighttime lighting. The use of nighttime artificial lights along the pier is
expected to be infrequent, with little or no risk of attracting forage fish, altering behavior
(including migration), or increasing the risk of predation. Nearshore vessel activity associated
with the new structure would not increase over existing conditions. Therefore, underwater noise
associated with operation of LWI Alternative 2 would not increase above existing ambient
levels. Additionally, operation of LWI Alternative 2 would not result in changes in the plankton
community (the primary forage fish resource), and this resource would continue to occur in the
project vicinity (Section 3.2.2.2.2). However, as discussed above for salmonids, operation of
LWI Alternative 2 would adversely impact and reduce the function of nearshore benthic habitats.
In addition, the presence of the piles, in-water mesh, and daytime shadows could result in a
physical barrier effect on nearshore migrating fish, including forage fish.

OTHER MARINE FISH SPECIES

With a few exceptions, marine fish species that are found near the project area share the same
habitats as salmonids and would experience project-related impacts from operation of LWI
Alternative 2 similar to those described for salmonids, forage fish, and rockfish. As summarized
above for these species, operation of LWI Alternative 2 would maintain water and sediment
quality in the project area (Sections 3.1.2.2.2).

Project impacts on the physical habitat and barriers would include an increase in nearshore
structures in intertidal and subtidal habitats. The presence of these structures would result in
localized decreases in currents around the piles. The shading of marine vegetation and benthic
habitats would be expected to result in a corresponding loss of productivity in benthic organisms
that use these habitats for forage, refuge, and reproduction, thereby resulting in a loss of benthic
food resources. While some fish species (e.g., flatfish including starry flounder and English
sole) would experience a reduction in flat benthic habitat suitable for their life history, others
(e.g., pile perch and greenling) would experience an increase in habitat suitable for their life
history (Hart 1973). The loss of some nearshore vegetated habitat in the immediate vicinity of
both LWI structures would decrease habitat value for female shiner perch bearing their young.
However, since this habitat conversion would be a relatively small percentage of the total Bangor
shoreline, the conversion would not result in a significant overall reduction of fish populations
occurring along the Bangor shoreline.

As discussed for construction, the presence of nearshore structures would represent a migration
barrier to salmonids and forage fish. However, few other species occurring along the Bangor
waterfront exhibit shoreline migration patterns similar to those of salmonids (Hart 1973). For
example, shiner perch, the most abundant non-salmonid or forage fish captured in these waters
(SAIC 2006; Bhuthimethee et al. 2009), overwinter in deeper offshore waters and migrate into
nearshore waters in the spring to bear their young (Hart 1973).
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3.3.2.2.3. LWI ALTERNATIVE 3: PSB MODIFICATIONS (PREFERRED)

CONSTRUCTION OF LWI ALTERNATIVE 3

As described below, there are some differences in construction-related impacts between LWI
Alternatives 2 and 3, including no in-water pile driving for Alternative 3, smaller overwater
coverage, reduced impact on nearshore benthic and marine vegetated habitats, no in-water mesh,
and a shorter duration of in-water construction.

ESSENTIAL FISH HABITAT

Impacts on EFH from the construction of LWI Alternative 3 would be similar in type, but smaller
in extent and duration, than those described for LWI Alternative 2 (see detailed discussions in
Sections 3.1.2 and 3.2.2). Differences include no in-water pile driving, and a slightly smaller area
of potential construction impacts on water quality, seafloor, and marine vegetation for LWI
Alternative 3 than for Alternative 2 (12.7 versus 13.1 acres [5.2 versus 5.3 hectares]). These
differences would decrease in scale the project-related impacts on EFH. With the exception of no
in-water pile driving noise, LWI Alternative 3 would affect EFH in a similar manner, but at a
much smaller scale, than described for LWI Alternative 2. LWI Alternative 3 construction
activities would not adversely affect Pacific salmonid, coastal pelagic, and Pacific groundfish
EFH, as detailed below.

THREATENED AND ENDANGERED MARINE SPECIES AND SPECIES OF CONCERN
ESA-Listed Hood Canal Salmonids

Salmonid Marine Habitat Conditions

Impacts on marine habitats used by ESA-listed Hood Canal salmonids would be similar for all
listed and non-ESA-listed salmonid species.

Water and Sediment Quality

Construction-related impacts from LWI Alternative 3 on water and sediment quality

would be smaller in scale and shorter in duration than those for LWI Alternative 2

(Sections 3.1.2.2.2 and 3.1.2.2.3). Construction of LWI Alternative 3 would involve no
in-water driving of piles and fewer in-water work days, as detailed above. Alternative 3
would impact a smaller footprint of benthic habitats (up to 12.7 acre [5.2 hectare] vs.

13.1 acre [5.3 hectare]) and though an increase in turbidity in the immediate project vicinity
is expected Alternative 3 is not anticipated to violate water or sediment quality standards. In
addition, the fish window precludes in-water construction occurring at a time when juvenile
salmonids would be prevalent. Therefore, project-related effects on nearshore water and
sediment quality used by salmonids under LWI Alternative 3 would be similar in type, but
much smaller in scale, to those effects described for Alternative 2.

Physical Habitat and Barriers

Alternative 3 would place fill in the intertidal zone or include armoring of the intertidal
shoreline with riprap or other material during construction of the LWI structures.
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Construction of the abutment would be the same as for Alternative 2, and therefore would
not represent a substantial migration barrier to juvenile salmonids. Compared to LWI
Alternative 2, construction activities for Alternative 3 would require no in-water pile driving,
a shorter in-water construction duration, no temporary trestles, a smaller benthic habitat
footprint disturbed during constructions, and no installation of in-water mesh extending from
the upper intertidal habitats through shallow subtidal habitats, perpendicular to the shoreline.
As for Alternative 2, the observation post piles (a total of 14 — 7 at each location) would be
located in the upper intertidal and driven in the dry during low tides.

Construction activities that could constitute a behavioral disturbance barrier to salmonids, as
well as other species, include vessel shading, barge anchoring and spud/anchor dragging,
underwater noise, and turbidity plumes. Because it would not include the pile-supported pier
or in-water mesh, LWI Alternative 3 would have fewer of these types of impacts and the
associated barrier effect than Alternative 2. During installation of LWI Alternative 3, the
construction equipment and activity occurring in habitats that serve as migratory pathways
for nearshore fish species could affect their movement patterns and potentially represent a
partial physical or visual barrier to migration.

Lighting would originate from construction barges, vessels, and equipment during the 1-year
construction period. The presence of artificial light during construction could increase
nighttime predation of fish by visual predators. Compared to LWI Alternative 2, nighttime
lighting from LWI Alternative 3 construction activities would be smaller in scale and
duration, and is expected to have a correspondingly lower potential effect on fish that would
occur during in-water work.

Biological Habitat

Due to fewer in-water and overwater structures required for LWI Alternative 3, and the
smaller overall project footprint, impacts on marine vegetation and benthic habitats and the
vertebrate and invertebrate prey resources that utilize these habitats would be much smaller
than for LWI Alternative 2 (Section 3.2.2.2.3). Because LWI Alternative 3 would require a
shorter in-water construction duration than Alternative 2 and no in-water pile driving, the
nearshore biological habitats used by salmonids would be exposed to much lower levels of
underwater noise and for a shorter duration. Larger juvenile salmonids (e.g., Chinook and
coho) and adult salmonids migrate further offshore in the neritic zone and are generally less
dependent on nearshore biological habitats. However, should they utilize these resources in
the project footprint during construction, these salmonids may experience temporary loss of
available biological resources, including benthic prey. Similar to LWI Alternative 2, the
project materials used for LWI Alternative 3 are not expected to introduce or increase the
prevalence of exotic species to Hood Canal waters. Therefore, construction of LWI
Alternative 3 would impact nearshore biological habitats utilized by salmonids, but impacts
would be reduced for Alternative 3 compared to Alternative 2.

Underwater Noise

For underwater noise effects on fish, the greatest difference between LWI alternatives would
be that Alternative 3 would involve no in-water pile driving. Although the general project
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area is the same, underwater noise during construction of LWI Alternative 3 would be
limited to that generated by support vessels, small boat traffic, and barge-mounted
equipment, such as generators. Vessel activity required for in-water construction would
result in temporary noise and visual disturbance in the immediate vicinity of some of these
vessels.

Summary of Impacts and ESA-Listed Salmonid Determination

Construction-related impacts of LWI Alternative 3 on NAVBASE Kitsap Bangor marine
habitats, described above for salmonids, would be much smaller in duration and scale than those
described for LWI Alternative 2. Compared to LWI Alternative 2, construction activities for
Alternative 3 would require no in-water pile driving, a shorter in-water construction duration, no
temporary trestles, a smaller benthic habitat footprint disturbed during construction, and no
installation of in-water mesh extending from the upper intertidal habitats through shallow
subtidal habitats.

Nevertheless, construction of LWI Alternative 3 may affect Puget Sound Chinook salmon, Puget
Sound steelhead, Hood Canal summer-run chum salmon, and bull trout. No element of LWI
Alternative 3 construction would extend beyond NAVBASE Kitsap Bangor boundaries and
reach proposed or designated critical habitat waters. Final effect determinations for ESA-listed
species and critical habitat will be completed during the consultation process and included in the
Final EIS.

ESA-Listed Hood Canal Rockfish

Impacts on currents, water quality, and habitats during construction of LWI Alternative 3 would
be considerably smaller than those described for LWI Alternative 2. The greatest differences
between the alternatives would be no in-water pile driving, a shorter in-water construction
duration, no temporary trestles, a smaller benthic habitat footprint disturbed during construction,
and no in-water mesh installed for Alternative 3.

Nevertheless, construction of LWI Alternative 3 may affect bocaccio, canary rockfish, and
yelloweye rockfish. Any stressors that have the potential to affect critical habitat essential
features (e.g., water quality, substrate conditions) would be localized to the immediate vicinity of
in-water construction, and would not reach designated critical habitat. Final effect
determinations for ESA-listed species and critical habitat will be completed during the
consultation process and included in the Final EIS.

NON-ESA-LISTED SALMONIDS

Construction-related impacts on non-ESA-listed salmonids and their habitats would be similar to
those described above for ESA-listed salmonids. The use of in-water work windows would also
minimize impacts on non-ESA-listed salmonids, including hatchery fish, due to their infrequent
occurrence during the work window. Compared to LWI Alternative 2, construction activities for
Alternative 3 would require no in-water pile driving, a shorter in-water construction duration,

no temporary trestles, a smaller benthic habitat footprint disturbed during construction, and no
installation of in-water mesh extending from the upper intertidal habitats through shallow
subtidal habitats. Therefore, impacts to non-ESA-listed salmonids would be minimal.
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FORAGE FISH

Similar to Alternative 2, forage fish would likely experience some reduction in nearshore habitat
availability during LWI Alternative 3 construction due to temporary increases in turbidity,
nighttime lighting, and daytime shadows cast from overwater structures and equipment. This
could potentially include sand lance avoiding intertidal spawning habitat in the vicinity of the
north LWI project site. However, as described above for salmonids, LWI Alternative 3
construction would not require in-water pile driving and would be of a shorter duration than LWI
Alternative 2. Therefore, impacts to forage fish would be minimal.

OTHER MARINE FISH SPECIES

Construction of LWI Alternative 3 would include no in-water pile driving, a shorter in-water
construction duration, no temporary trestles, a smaller benthic habitat footprint disturbed during
construction, and no installation of in-water mesh extending from the upper intertidal habitats
through shallow subtidal habitats compared to construction of LWI Alternative 2. Although
some of these reductions are substantial compared to LWI Alternative 2, the construction of LWI
Alternative 3 would still affect nearshore habitats utilized by other marine fish species for
foraging, refuge, and reproduction. Therefore, impacts to other marine fish species would be
minimal.

OPERATION/LONG-TERM IMPACTS OF LWI ALTERNATIVE 3

The primary impacts on marine fish from operation of LWI Alternative 3 would include an
increase of physical structures in the nearshore environment, alteration of nearshore habitats
including some reduction in natural refugia, potential reduction in prey availability/forage fish
community, and potential decrease in nearshore aquatic vegetation. The following sections
describe how each of these factors would impact abundance and distribution of marine fish that
could occur along the Bangor waterfront during operation of LWI Alternative 3.

Maintenance of LWI Alternative 3 would include routine inspections, cleaning, repair, and
replacement of facility components (except pile replacement) as required. Measures would be
employed to prevent discharges of contaminants to the marine environment. These activities
would not affect marine fish.

ESSENTIAL FISH HABITAT

Some operational impacts on EFH from the operation of LWI Alternative 3 would be similar to
those described for salmonid EFH and other marine fish EFH for LWI Alternative 2.
Operational impacts on water and sediment quality (Section 3.1.2.2.3) would be similar, and
vessel activity would not differ measurably between the two alternatives. However, other
operational impacts from LWI Alternative 3 would be much smaller than for LWI Alternative 2.
The total overwater area would be smaller for LWI Alternative 3 than for Alternative 2 (0.12 vs.
0.4 acre [0.05 vs. 0.16 hectare]) (Section 3.2.2.2.3). Additional differences would include fewer
in-water piles, less overwater shading of benthic and marine vegetated habitats, and no in-water
mesh for LWI Alternative 3. However, operational impacts of Alternative 3 would include
grounding of the PSBs and buoys during low tide in shallow water EFH (Section 3.2.2.2.3).
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Operation of LWI Alternative 3 may adversely affect Pacific salmonid, coastal pelagic, and
Pacific groundfish EFH.

THREATENED AND ENDANGERED FISH AND SPECIES OF CONCERN
ESA-Listed Hood Canal Salmonids

Marine Salmonid Habitat Requirements

Water and Sediment Quality

Long-term impacts on water and sediment quality from operation of LWI Alternative 3
would be similar to LWI Alternative 2 (Section 3.1.2.2.3), and would not violate water or
sediment quality standards in habitats used by salmonids. In addition, BMPs implemented to
minimize the degradation of water and sediment quality would be consistent with existing
practices along the Bangor waterfront.

Physical Habitat and Barriers

With respect to potential physical barriers to fish movement in nearshore marine habitats,
LWI Alternative 3 would have fewer in-water and overwater components and associated
lighting than LWI Alternative 2. The most important difference between the alternatives
regarding in-water barriers is that Alternative 3 would not include the in-water mesh
structure perpendicular to the shoreline that would occur for Alternative 2. Under
Alternative 3, the guard panels between the PSB pontoons would represent less of a barrier to
fish movement in nearshore waters than the in-water mesh of Alternative 2. Alternative 3
would have far fewer in-water piles (14) than Alternative 2 (150). In addition, the overwater
area associated with Alternative 3 (0.12 acre [0.05 hectare]), which includes nearshore PSBs
and observation posts, would be much smaller than the overwater shading for Alternative 2
(0.4 acre [0.16 hectare]), which includes pile-supported piers, floating docks, and observation
posts.

The PSBs are oriented such that they would occur in a line over nearshore habitats, would
float in the top foot of water, and would cast minimal shadow, so the shade they would cast is
not expected to represent a substantial in-water barrier to fish movement. From each of the
floating PSBs, the metal grating (guard panels) would extend into the water less than 1 foot
(30 centimeters) (Section 2.1.1.3.3). Salmonids encountering the floating PSBs in deeper
water (e.g., depths greater than 8 to 10 feet [2.4 to 3.0 meters]) would not likely be affected
by the presence of these structures, and would simply swim underneath the PSB and attached
grating. However, smaller salmonids, notably fry, which encounter these structures in much
shallower nearshore waters, may experience some combination of physical and/or visual
barrier effects (Section 3.3.2.2.2). These fish would be expected to move toward slightly
deeper water where they could more easily swim underneath the floating PSB units.
Although there are few piles that would occur in the migratory pathway, and minimal
lighting for the new structures, the year-round, semi-diurnal (twice daily) grounding of the
PSBs in shallow waters could represent a partial barrier with respect to visual disturbance or
avoidance of juvenile migration in these waters. However, the partial barrier would not
differ greatly from other naturally occurring barriers encountered in the marine environment.
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For these reasons, the operation of LWI Alternative 3 could represent a partial nearshore
barrier to fish movement, but it is not expected to have a measurable effect on the movement
of fish in these habitats.

Biological Habitat

Because of a decrease in the number of piles, in-water and over-water structures, and total
project footprint for LWI Alternative 3, the operational impacts on marine vegetation and
benthic communities and their productivity would be smaller than those described for LWI
Alternative 2 (Section 3.2.2.2.3). One operational aspect that would occur under Alternative
3 but not Alternative 2 would be the grounding of intertidal PSB units. Operation of the
PSB segments would impact marine vegetation and benthic habitats in the intertidal zone
where the PSB feet contact the bottom during low tide stages. In particular, the periodic
(tidal-dependent) but repeated disturbance of the seafloor would affect the habitats in

these disturbance zones. Over the long term, which would include extreme low tides,
approximately 18 PSB units including 54 pontoons and three buoys would ground out in the
intertidal zone. Five of these PSB units and one buoy would ground out at the north LWI
and 13 PSB units and two buoys would ground out at the south LWI. It is estimated that
approximately 2,594 square feet (241 square meters) of the intertidal zone would be
disturbed over the long term (725 square feet [67 square meters] at the north LWI and

1,869 square feet [174 square meters] at the south LWI) (Section 2.1.1.3.3). Alternative 3
would relocate four existing PSB buoys and associated anchors at the North LWI project site,
reducing the number of anchor legs and anchors for two of the four buoys. Three existing
PSB buoys and associated anchors would be relocated and one new buoy and associated
anchors would be added at the south LWI project site. Although the net effect would be a
small decrease in the total number of PSB buoy anchors, the relocated buoys and anchors
would be located in previously undisturbed areas, resulting in minor long-term impacts in
those areas.

Underwater Noise

Similar to LWI Alternative 2, the operation of LWI Alternative 3 would not increase vessel
activity or nearshore activity relative to existing conditions and thus would not increase vessel-
related underwater noise. However, under LWI Alternative 3, some increase in underwater
noise, even though intermittent and localized, would occur from the anchor chains and PSB
feet when they come in contact with the bottom or other LWI structures. This noise is not,
however, expected to be sufficient to cause nearshore-migrating juvenile salmon to alter

their normal migration route. As a result, underwater noise that would occur during the
operation of LWI is not anticipated to affect the long-term presence or behavior of fish in the
project area.

Summary of Impacts and ESA-Listed Salmonids Determination

The operational effects of LWI Alternative 3 on nearshore NAVBASE Kitsap Bangor marine
habitats, described above for salmonids, would be much smaller for Alternative 3 than for LWI
Alternative 2.
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Nevertheless, operation of LWI Alternative 3 may affect Puget Sound Chinook salmon, Puget
Sound steelhead, Hood Canal summer-run chum salmon, and bull trout. No operational stressors
associated with the proposed project are anticipated in designated or proposed critical habitats.
Final effect determinations for ESA-listed species and critical habitat will be completed during
the consultation process and included in the Final EIS.

ESA-Listed Hood Canal Rockfish

Rockfish Habitat Requirements

Similar to the conclusions noted above for operation of LWI Alternative 2, operation of LWI
Alternative 3 would not result in adverse impacts on currents at a scale that would affect
larval retention, water quality, or increase the prevalence of exotic species. Underwater
noise from vessel operations is not anticipated to rise to a level that would limit rockfish
occurrence. The greatest difference between the two alternatives would be the smaller
overwater structure area and in-water piles for Alternative 3, and the absence of the in-water
mesh. Although bocaccio, yelloweye rockfish, and canary rockfish are extremely rare in
Hood Canal waters, the presence of the LWI structures under Alternative 3 would shade
some portions of benthic habitats, potentially inhibiting the growth of marine vegetation. In
addition, the structure-supporting piles and anchoring systems would convert localized areas
of existing soft-bottom benthic habitat to in-water hard substrate structures that could have
minor impacts to local prey availability. However, these impacts would be minor in scope
and have the potential to affect only a very small proportion of the available habitat within
Hood Canal.

Nevertheless, operation of LWI Alternative 3 may affect bocaccio, canary rockfish, and
yelloweye rockfish. No operational stressors associated with the proposed project are anticipated
in designated rockfish critical habitat. Final effect determinations for ESA-listed species

and critical habitat will be completed during the consultation process and included in the Final
EIS.

NON-ESA-LISTED SALMONIDS

Impacts described above for ESA-listed salmonids due to operation of LWI Alternative 3 would
be similar for other salmonids potentially occurring in the project area.

FORAGE FISH

Because the effects on nearshore water and sediment quality are similar for LWI Alternative 2
and Alternative 3, the operational impacts on these habitats with respect to forage fish would also
be similar. Alternative 3 would also be similar to Alternative 2 in terms of nighttime lighting,
which would be used very infrequently (security responses only) with little or no risk of attracting
forage fish, altering behavior (including migration), or increasing the risk of predation. As with
Alternative 2, vessel activity associated with Alternative 3 would not increase over existing
conditions, and would not increase to levels that would alter existing forage fish distribution and
occurrence along the shoreline. Additionally, operation of Alternative 3 would not result in
changes in the plankton community (the primary forage fish resource), and this resource

would continue to occur in the project vicinity. However, as discussed above, operation of
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Alternative 3 may result in minor impacts to nearshore benthic and vegetated habitats utilized for
foraging and refuge.

Operation of LWI Alternative 3 is not anticipated to impact surf smelt or Pacific herring spawning
habitats or their reproductive success, because surf smelt or Pacific herring spawning grounds
have not been documented along the 4.3-mile (7 kilometer) long Bangor waterfront (Penttila
1997; Stout et al. 2001; WDFW 2013b). However, Pacific sand lance spawning occurs adjacent
to both the south and north LWI locations (Figure 3.3—4) (WDFW 2013b). Although the LWI
extends across intertidal and shallow subtidal habitats used as a nearshore migratory pathway,

the presence of the floating PSBs and the limited shade they would cast would not represent a
substantial in-water structure or overwater shade barrier to nearshore fish migration. The
observation post piles that would occur at either the north or south LWI would not block
nearshore forage fish movement because they would not extend across the nearshore migration
route, they would be separated from each other, and they would not be of sufficient size to

cast nearshore shade that would alter species behavior. Even the close proximity of these
structures to documented Pacific sand lance spawning habitat at the north LWI should have little
or no effect on the movement of adults migrating toward or larvae emerging from these locations.
However, although no documented spawning habitat occurs at the south LWI project site, the
grounding of the PSB pontoons would occur adjacent to Pacific sand lance spawning habitat at
the LWI project site. Function of these spawning habitats may be slightly impacted, but the
impacts would be minor in the context of the total available sand lance spawning habitat in

Hood Canal.

OTHER MARINE FISH SPECIES

Operational impacts on other marine fish species for LWI Alternative 3 would be similar to those
described for salmonids above. Alternative 3 would maintain water and sediment quality in the
project area (Sections 3.1.2.2.2 and 3.1.2.2.3). In addition, Alternative 3 would include fewer
in-water and over-water structures, and, most importantly, would not include the pile-supported
pier and associated in-water mesh that would occur perpendicular to the shoreline under

LWI Alternative 2. Minor reductions in marine vegetation and benthic productivity from
shading and the daily grounding of PSB pontoons in intertidal habitats may occur. Alternative 3
would have fewer overall operational impacts on other marine fish species compared to
Alternative 2.

3.3.2.2.4. SUMMARY OF LWI IMPACTS

Impacts on fish during the construction and operation phases of the LWI project
alternatives, along with mitigation and consultation and permit status, are summarized in
Table 3.34.
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Table 3.3-4. Summary of LWI Impacts on Fish

Alternative Environmental Impacts on Fish
Impact

LWI Alternative 1: No impact.

No Action

LWI Alternative 2:
Pile-Supported Pier

Construction: Temporary degradation of turbidity and nearshore physical barriers; potential
temporary decrease in function of habitats and aquatic vegetation used for foraging and
refuge. Underwater noise guideline for behavioral disturbance and thresholds for injury
would be exceeded during pile driving (this action would only occur during in-water work
windows when juvenile salmon are generally not present). Potential disturbance of
vegetated shallow-water habitats including 1.1 acre (0.43 hectare) of eelgrass habitat.

Operation/Long-term Impacts: Potential localized changes in fish habitat including barrier
effects on juvenile and adult migratory fish.

ESA: Alternative 2 “may affect” Puget Sound Chinook salmon, Hood Canal summer-run
chum salmon, Puget Sound steelhead, bull trout, bocaccio, canary rockfish, and yelloweye
rockfish.

EFH: Impacts from construction and operation may adversely affect Pacific salmonid,
coastal pelagic, and Pacific groundfish EFH.

LWI Alternative 3:
PSB Modifications
(Preferred)

Construction: Temporary degradation of turbidity and nearshore physical barriers; temporary
decrease in function of habitats and aquatic vegetation used for foraging and refuge. No in-
water pile driving. Potential disturbance of vegetated shallow-water habitats, including

1 acre (0.39 hectare) of eelgrass habitat, representing a smaller impact on marine habitats
utilized by fish than would occur under Alternative 2.

Operation/Long-term Impacts: Localized changes in fish habitat including a much smaller,
but possible, barrier effect on juvenile and adult migratory fish, compared to Alternative 2.

ESA: Alternative 3 “may affect” Puget Sound Chinook salmon, Hood Canal summer-run
chum salmon, Puget Sound steelhead, bull trout, bocaccio, canary rockfish, and yelloweye
rockfish.

EFH: Impacts from construction and operation may adversely affect Pacific salmonid,
coastal pelagic, and Pacific groundfish EFH.

Mitigation: BMPs and current practices to reduce and minimize impacts on marine fish are described in
Section 3.3.1.4.3. Under either alternative, proposed compensatory aquatic mitigation (Appendix C, Section 6.0)
would compensate for the project’s aquatic habitat impacts.

Consultation and Permit Status: The Navy will address impacts on ESA-listed marine fish and MSA-covered
habitats under consultation with the NMFS West Coast Region office under the ESA and MSA. An EFH
Assessment (EFHA) will be prepared and submitted to the NMFS West Coast Region office. A Biological
Assessment (BA) will be prepared and submitted to the NMFS West Coast Region office and the USFWS
Washington Fish and Wildlife Office. Final effect determinations for ESA-listed species and critical habitat will be
completed during the consultation process and included in the Final EIS.

BMP = best management practice; EFH = Essential Fish Habitat; ESA = Endangered Species Act; MSA = Magnuson-
Stevens Act; NMFS = National Marine Fisheries Service; USFWS = U.S. Fish and Wildlife Service
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3.3.2.3. SPE PROJECT ALTERNATIVES
3.3.2.3.1. SPE ALTERNATIVE 1: NO ACTION

The SPE would not be built under the No Action Alternative and overall operations would not
change from current levels. Therefore, the marine fish community would not be impacted under
the SPE No Action Alternative.

3.3.2.3.2. SPE ALTERNATIVE 2: SHORT PIER (PREFERRED)

CONSTRUCTION OF SPE ALTERNATIVE 2

Marine habitats used by fish species that occur along the Bangor waterfront include offshore
(deeper) habitat, nearshore habitats (intertidal zone and shallow subtidal zone), and other
habitats, including piles used for structure and cover. The following sections describe project-
related effects on physical and biological factors, including impacts on the abundance and
distribution of marine fish that could occur along the Bangor waterfront during construction.

ESSENTIAL FISH HABITAT

As detailed in the EFH Assessment, the primary construction-related impacts of concern for EFH
would include underwater noise generated from pile driving, marine benthic and vegetation
community disturbance, substrate disruption and turbidity from pile driving, barge anchoring,
and water column and substrate shading from construction barges and structures (detailed in
Sections 3.1.2, 3.2.2, and Appendix D). Construction impacts on macroalgae could impact
suitable habitat areas for various life stages of some EFH species. Up to 1 acre (0.42 hectare) of
nearshore marine habitat and 2.9 acres (1.2 hectares) of habitats in deep water would potentially
be disturbed during construction of SPE Alternative 2 (Section 3.2.2.3.2). Of those 3.9 acres,
approximately 0.27 acre (0.11 hectare) supports marine vegetation communities. Mitigation
measures, BMPs, and current practices for the protection of salmonids, described above in
Section 3.3.1.4.3 and Appendix C, would minimize impacts on EFH due to construction.

Construction of SPE Alternative 2 may adversely affect Pacific salmonid, coastal pelagic, and
Pacific groundfish EFH. However, based on review of EFH species known or likely to occur in
Hood Canal; findings pertaining to EFH species occurrence in waters along the Bangor
waterfront, based on site-specific fish surveys; review of the life histories, habitat requirements,
and potential conservation measures from the FMPs; as well as review of the mitigation
measures developed to prevent adverse effects on ESA-listed fish species and their habitats, it is
concluded that the current project approach and mitigation measures sufficiently address
concerns pertaining to the potential for adverse construction-related effects on EFH, as detailed
below.

THREATENED AND ENDANGERED FISH AND SPECIES OF CONCERN

Due to the similarity of life histories within ESA-listed species groups (salmonids and rockfish),
impacts on ESA-listed species are discussed by listed species group. As a result, the species
group ESA-Listed Hood Canal Salmonids includes the following: Puget Sound Chinook, Hood

3.3-64 & Chapter 3 — Fish February 2015



Land-Water Interface and Service Pier Extension Draft EIS

Canal summer-run chum salmon, Puget Sound steelhead, and bull trout. The species group
ESA-Listed Hood Canal Rockfish includes bocaccio, yelloweye rockfish, and canary rockfish.

ESA-Listed Hood Canal Salmonids

Potential impacts of the proposed project on Puget Sound Chinook, Hood Canal summer-run
chum salmon, Puget Sound steelhead, and bull trout and the nearshore habitats they use are
discussed below. Some project-related impacts could indirectly impact salmonids through
alteration of nearshore habitats (e.g., aquatic vegetation disturbance), whereas other impacts
(e.g., underwater noise) can directly affect a given species that occurs during the construction
period. While some construction-related impacts may permanently or temporarily degrade
one or more marine habitat constituents, construction may have little or no impacts on other
constituents. Although juvenile salmonid species that are dependent on shoreline habitats as a
migratory pathway would not be able to avoid nearshore construction activities as easily as
adults, the number of juvenile salmon present during construction would be minimized by
utilizing the in-water work window (July 16 to January 15). In-water work windows are based
on the best available site-specific information for protected fish species. Adherence to the
in-water work window generally ensures that construction of in-water structures would have no
more than a minimal direct effect on listed juvenile salmonids in the project area.

Salmonid Marine Habitat Conditions

Impacts on marine habitats used by ESA-listed Hood Canal salmonids would be similar for all
listed and non-ESA-listed salmonid species, as well as forage fish and other marine fish species.
The following impact assessment for marine fish summarizes project-related impacts on marine
fish and the aquatic habitats upon which they depend at NAVBASE Kitsap Bangor.

Water and Sediment Quality

As discussed in Section 3.1.2.3.2, construction-related impacts on water quality from SPE
Alternative 2 would be limited to temporary (two in-water work seasons) and localized
changes associated with resuspension of bottom sediments during pile installation. While
large increases in turbidity have the potential to damage fish gills, the proposed project
would only result in small-scale increases of suspended sediments (Section 3.1.2.3.2) and is
not expected to result in gill tissue damage to salmonids. Studies investigating similar
impacts to steelhead and coho salmon from larger scale sediment dredging operations have
shown that increased turbidity levels from these activities did not cause salmonid gill
damage, although other adverse effects were evident (Redding et al. 1987; Servizi and
Martens 1991). For example, Redding et al. (1987) found that coho and steelhead were more
susceptible to bacterial infection and displayed reduced feeding rates when exposed to
elevated turbidity levels. Further, Servizi and Martens (1991) found that coho were more
susceptible to viral infections when exposed to elevated turbidity and postulated that other
impacts include reduced tolerance to environmental changes. Turbidity attributed to bubble
curtains is dependent on whether the unit design is confined or unconfined. Because
sediment disturbance is expected to be temporary and intermittent in nature, and fish are
expected to avoid the immediate vicinity of construction activities, no long term effects to
salmonid fitness are expected. However, elevated turbidity could temporarily decrease the
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availability of prey in the immediate vicinity, or reduce the ability of salmonids to detect and
capture prey species.

Because concentrations of organic matter in NAVBASE Kitsap Bangor sediments are low
(Table 3.1-4; Section 3.1.1.1.3), resuspension of these sediments is not expected to alter or
depress DO below levels specified by water quality standards. In surveys conducted along
the Bangor waterfront from 2005 to 2006, DO was measured at levels below the EQ standard
of 7.0 mg/L, but not below the level considered to have adverse impacts on fish (5 mg/L)
(Newton et al. 2002). Construction of the SPE Alternative 2 would not result in violations of
water quality standards for DO or cause local decreases to levels that would impact the health
of fish. Therefore, construction of SPE Alternative 2 would not adversely affect water
quality in the project vicinity.

The primary adverse impact on water quality from in-water construction activities, including pile
installation, barge and tug anchoring, and propeller wash, would be suspension of bottom
sediments and formation of a turbidity plume in near-bottom waters. Resuspended sediments
could cause the release of sediment-bound contaminants to near-bottom waters. However,
sediments at the SPE project site contain low concentrations of organic carbon (i.e., TOC) and,
along with metals, are characterized as having contaminant levels below applicable state
standards (Table 3.1-4; Section 3.1.1.1.3). Therefore, increases in chemical contaminant
concentrations in marine waters as a result of sediment resuspension during pile installation
would be minor. Because suspended sediment and contaminant concentrations would be low,
and exposures would be limited to the in-water construction period during each of the two
in-water construction years, localized, acute, or chronic toxicity impacts would not occur.

Construction of the SPE Alternative 2 would not impact water temperature or salinity
because construction activities would not discharge a waste stream. Steel and concrete piles
installed for SPE Alternative 2 would be inert and would not contain creosote or other
contaminants that could be toxic or biologically available.

Stormwater runoff impacts and protective measures would be similar to those described in
Section 3.1.1.2.3 for water quality impacts. Therefore, construction activities associated with
SPE Alternative 2 would not result in alterations of water temperature or salinity and would
not violate any water quality standards.

Although some level of localized changes in sediment grain size is expected during
construction activities for SPE Alternative 2, such as fine-grained sediments dispersing and
settling outside the project site, impacts on sediment quality would be limited and localized
to the general project area (Section 3.1.2.3.2). Construction activities would not discharge
contaminants or otherwise appreciably alter the concentrations of trace metal or organic
contaminants in bottom sediments. Although sediments could be impacted by oil spills
during in-water construction, the existing NAVBASE Kitsap Bangor spill prevention and
response plans would reduce the potential for these impacts. If an accidental spill were to
occur, emergency cleanup measures would be implemented immediately in accordance with
state and federal regulations. These cleanup procedures would minimize impacts on the
surrounding environment.
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Another possible source for construction-related impacts on water and sediment quality
would be from accidental debris spills into Hood Canal from barges or construction
platforms. Debris spills could impact bottom sediments and create nuisance conditions by
adding materials that could represent obstructions. The facility response plan for the Bangor
waterfront provides for responses to potential spills. The construction contractor would be
required to retrieve and clean up any accidental debris spills using BMPs and current
practices in accordance with the debris management procedures that would be developed
and implemented per the Mitigation Action Plan (Appendix C). As with the in-water
construction activities, any removal of in-water construction debris would occur during the
in-water work window. Following completion of in-water construction activities, an
underwater survey would be conducted to remove any remaining construction materials that
may have been missed during previous cleanups.

Physical Habitat and Barriers

During construction of SPE Alternative 2, the impact of physical barriers on marine fish
would be greatest in the habitats used by offshore-occurring larger juvenile (e.g., Chinook
and coho salmon) and adult salmonids, but not for the smaller nearshore migrating salmonids
(e.g., chum and pink salmon) that migrate shoreward of the project footprint. Relative to
younger age-classes, adult salmonids of all species have much greater mobility, and are
unlikely to experience the same shallow water barrier effect as nearshore-dependent juvenile
salmonids. In general, adult salmonids would likely migrate around this activity, with little
or no overall delay in their movements.

Nightingale and Simenstad (2001a) cite multiple studies that indicate juvenile salmon,
notably fry, migrate within shallow nearshore waters. These studies have shown that smaller
juveniles (e.g., fry less than 2 inches [5.1 centimeters]) migrate along the shoreline in waters
less than 3 feet (0.9 meter) in depth (Schreiner 1977; Bax 1982; Whitmus 1985). Simenstad
et al. (1999) refer to shallow-water habitat as “that portion of the nearshore estuarine and
marine environment habitually occupied by migrating salmon fry (i.e., approximately 1 to

3 inches [2.5 to 7.6 centimeters] long), which includes the intertidal zone to

approximately -6 feet MLLW.” The most numerically abundant juvenile salmonids that
occur along the waterfront are the smaller chum and pink salmon (SAIC 2006; Bhuthimethee
et al. 2009) that would migrate shoreward of the vast majority of in-water construction
activity. If larger juvenile salmonids (e.g., Chinook and coho) that occur offshore into deeper
waters (Bax et al. 1980) are present during the in-water work window, they would likely
encounter the construction activity and alter their migration route either shoreward or further
offshore to avoid the activity.

During construction, removal of the existing wave screen on the shoreward side of Service
Pier and installation of a similar-sized wave screen under the SPE is unlikely to adversely
affect fish migration compared to existing conditions. All in-water construction would occur
during the allowable in-water work window when juvenile salmonids are least abundant.
Adult and subadult salmonids, should they occur during construction activities, would likely
avoid the immediate vicinity of in-water construction activity, but would not be prevented
from migrating around this activity.
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Approximately 50 24-inch (60-centimeter), and 230 36-inch (90-centimenter), steel pipe
support piles would be driven during the first in-water work window to support the pier
extension. 105 18-inch (45-centimeter) square concrete piles would be driven during the
second in-water work window to serve as fender piles. The footprint of the more shallow,
southern edge of the pier would occur at water depths greater than 30 feet (9 meters) below
MLLW (Figure 3.1-4), just beyond the nearshore juvenile salmonid migratory pathway,
defined as occurring from 12 feet (4 meters) above MLLW to 30 feet below MLLW.
However, due to the close proximity to this pathway and construction disturbance that would
extend beyond the footprint into the pathway, barrier impacts on salmonids could occur due to
construction activity.

All construction activities would be conducted during the in-water work window (July 16

to January 15). Fish surveys along the Bangor shoreline in the 1970s and 2005 to 2008
indicated that most (approximately 95 percent) of the juvenile salmonid migration is
complete by this time (Schreiner et al. 1977; Salo et al. 1980; Bax 1983; SAIC 2006;
Bhuthimethee et al. 2009). Returning adult salmonids, including the shoreline preferring
summer-run chum, may alter their migration patterns somewhat to avoid any active in-water
construction activity. However, although adult salmonids would likely avoid the immediate
vicinity of in-water construction activity, this barrier affect would be minor and not prevent
adult salmonids from migrating southward along the shore to their natal streams for
spawning. Although construction of SPE Alternative 2 would occur at a time when
salmonids are least abundant, construction activities could temporarily increase of in-water
barriers encountered by salmonids that potentially would be present during the construction
period.

Biological Habitat

Prey Availability. As discussed in Appendix B, both benthic invertebrate prey and forage fish
are important food resources for juvenile salmonids. This section addresses construction-
related impacts from SPE Alternative 2 to the localized benthic prey community, with the
discussion of impacts on the forage fish community provided below. Construction of SPE
Alternative 2 may result in localized and temporary reductions of the benthic community
during pile placement and other construction-related disturbances (Section 3.2.2.3.2). Since
the construction activity would occur offshore of the principal juvenile salmonid migratory
pathway, smaller chum and pink salmon that are dependent on benthic invertebrates as a prey
source during their out-migration would likely experience little or no change in available
benthic food resources. Larger salmonids (e.g., Chinook and coho) that migrate further
offshore in the neritic zone are generally less dependent on benthic invertebrates. Benthic
organisms that are impacted during in-water construction would be expected to reestablish
over a 3-year period (CH2M Hill 1995; Parametrix 1994a, 1999; Anchor Environmental 2002;
Romberg 2005; Vivan et al. 2009). Total anticipated benthic impacts could last up to 5 years
(2 construction years, 3 years for reestablishment) (Section 3.2.2.3.2).

Aquatic Vegetation. The aquatic vegetation habitat of principal concern for juvenile salmon
foraging and refuge is eelgrass (Zostera sp.) (Simenstad et al. 1999; Nightingale and
Simenstad 2001a,b; Redman et al. 2005). Intertidal and subtidal areas with extensive areas
of eelgrass provide habitat for amphipods, copepods, and other aquatic invertebrates
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(Mumford 2007) used by juvenile salmonids as food resources. Copepods and other
zooplankton represent the major food base for Puget Sound juvenile fish (Simenstad et al.
1979), including salmonids. In addition, at these small, vulnerable life stages, juvenile
salmonids use these nearshore vegetated habitats as a refuge from predators during out-
migration. Although the two largest eelgrass beds along the Bangor shoreline occur near
Devil’s Hole and Cattail Lake, a relatively narrow band of eelgrass occurs along nearly the
entire shoreline (SAIC 2009).

Since construction water depths would mostly be greater than 30 feet (9 meters) below
MLLW in the SPE Alternative 2 footprint, impacts on marine vegetation, including eelgrass
beds, would be minimal (Section 3.2.2.3.2). This portion of the narrow nearshore strip of
eelgrass would largely be unaffected by in-water construction activities during pile driving
and decking installation. Turbidity would have little effect on nearby eelgrass beds, resulting
in minimal plant loss.

The presence of overwater barges and structures and the shade they would cast during
construction would also generally occur in deeper waters, with no impact to eelgrass beds.
SPE construction would have little effect on the productivity of aquatic vegetation

(Section 3.2.2.3.2). Any construction activities that would result in impacts, even though
minimal, on marine vegetated communities from the proposed action would be compensated
for via the proposed compensatory aquatic mitigation action (Appendix C, Section 6.0).

Underwater Noise

Construction of the SPE Alternative 2 would result in increased underwater noise levels in
Hood Canal, due primarily to the installation of support and fender piles for these structures.
Some noise would also be generated from support vessels, small boat traffic, and barge-
mounted equipment, such as generators. However, the most significant in-water noise
potentially affecting marine fish would be created by pile driving using an impact hammer. A
detailed description of underwater noise calculations is provided in Appendix D.

The following analysis for underwater noise impacts on fish potentially resulting from SPE
Alternative 2 utilizes source levels detailed in Table 3.3—5 below.
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Table 3.3-5. Unattenuated Source Levels for SPE Acoustic Modeling

IMPACT DRIVING

dB RMS dB peak dB SEL
Pile Size / Type re: 1 yPa @ 33 feet re: 1 uPa @ 33 feet re: 1 yPa’ sec @ 33
(10 meters) (10 meters) feet (10 meters)
o 181
-inch (60-cm) 103 210
steel pipe
18-inch (45-cm) 170 184 159
square concrete
VIBRATORY DRIVING
dB RMS dB peak dB SEL
Pile Size / Type re: 1 yPa @ 33 feet re: 1 uPa @ 33 feet re: 1 yPa’ sec @ 33
(10 meters) (10 meters) feet (10 meters)
36-inc.:h 166
steel pipe
oainch n/a n/a
ne 161
steel pipe

dB = decibel; g = gram; RMS = root mean square; SEL = cumulative sound exposure level
Sources: lllingworth & Rodkin 2012; Navy 2014a

For SPE Alternative 2, the primary method of installation for the 24- and 36-inch (60- and
90-centimeter) steel piles would be vibratory driving. An impact hammer would be utilized
to “proof” piles if needed; proofing a steel pile is assumed to require no more than

200 strikes of the impact hammer. Square concrete piles would be driven with an impact
hammer only and require no more than 300 strikes per pile. To reduce underwater noise
levels and associated impacts on underwater organisms during active impact pile driving of
steel piles, a bubble curtain would be deployed. Bubble curtain performance is discussed in
detail in Appendix D. For analysis under this Alternative, deployment of a bubble curtain is
assumed to result in attenuation of source levels by 8 dB.

It is possible that the impact and vibratory pile drivers would operate concurrently at times.
In this case, because the source levels for the impact driver are so much greater (several
orders of magnitude) than source levels for vibratory drivers, the combined noise levels
generated by concurrent operation of the two types of drivers would not be measurably
greater than those generated by operation of the impact driver alone. Therefore, impact
analysis of noise from operating the impact driver represents the reasonable worst-case noise
impacts for pile driving under SPE Alternative 2.

Similarly, since 24- or 36-inch (60- and 90-centimeter) steel pipe piles may be driven
interchangeably during the first in-water work window, the acoustic model utilizes the
highest source levels (i.e., those of the 36-inch steel piles except for the dB peak value which
is higher for 24-inch piles) for determining effect ranges (Table 3.3—6) for the various injury
and behavior thresholds.
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Table 3.3-6. SPE Alternative 2 Fish Threshold and Guideline Levels and Effect
Ranges for the Operation of Impact Hammer and Vibratory Pile Drivers

SPE Alternative 2 Effect Ranges
Fish Threshold AL S
c 1,2 In-Water Work Window In-Water Work Window
and Guideline Levels
SHIE D) AT D 18-inch Concrete Pile
Pile Pile
2.0.6 dB peak, impact hammer 18 feet (5 meters) 10 feet (3 meters) 1 foot (< 1 meter)
(injury)
187 dB SEL
(injury to fish = 2 g) 607 feet (185 meters) 92 feet (28 meters)
183 dB SEL
(injury to fish < 2 g) 1,122 feet (342 meters) 171 feet (52 meters)
150 dB RMS, impact hammer 8,242 feet 7,068 feet
(behavioral for all fish) (2,512 meters) (2,154 meters) 707 feet (215 meters)
150 dB RMS, vibratory driver 384 feet 178 feet n/a
(behavioral for all fish) (117 meters) (54 meters)

dB = decibel; g = gram; RMS = root mean square; SEL (for this table) = Cumulative Sound Exposure Level
1. Underwater noise thresholds are taken from Fisheries Hydroacoustic Working Group (2008).

2. The underwater noise guideline for behavior is taken from Hastings (2002).

3. An 8 dB reduction in sound pressure levels is incorporated in range estimate.

Figures 3.3—6a through —7b illustrate the areas in which sound levels at or above the various fish
injury and behavioral thresholds could occur during pile driving under this Alternative. Impact
driving of concrete piles generates lower intensity, lower impulse energy, and lower dominant
frequencies than impact driving of steel piles. The overall amplitude of the signals is also lower
than those from steel piles that are impact driven. Correspondingly, potential effects on fish
from underwater noise generated during impact pile driving of concrete piles would be reduced
compared to steel piles. Because of these differences, the effect distances over which underwater
noise generated during pile driving would exceed the established underwater noise threshold
criteria and guidelines are discussed separately.

Based on the small size of the potential area in which injurious peak sound levels could occur, as
well as the conservative modeling assumptions described in the Underwater Noise section for
LWI Alternative 2, the noise produced from pile installation is not likely to result in the injury or
mortality for any listed fish species. Fish are expected to avoid the area in the immediate vicinity
of in-water construction based on increased levels of human activity and disturbance in the water
column. In addition, installation would be conducted during the in-water work window to
minimize impacts on juvenile salmonids.
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Representative Pile A

Representative Pile B

* Representative File
I:I Proposed Service Pier Extension
'| Fish Injury Threshold s, Impact Hammer
J I 5m (206 dBomx)
1 Fish < 2g
342 m (183 dB==)
i Fish =2q
185 m (187 dBs=)

Figure 3.3-6a. Representative View for Fish Injury Threshold
due to 36-4inch Hollow Steel Pile Driving Noise during Construction of SPE Alternative 2
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Impact = 2,512 m (150 dBrus)

Figure 3.3-6b. Representative View for Fish Behavioral Guideline
due to 36-inch Hollow Steel Pile Driving Noise during Construction of SPE Alternative 2
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Figure 3.3-7a. Representative View for Fish Injury Guideline
due to 18-inch Concrete Pile Driving Noise during Construction of SPE Alternative 2
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Representative Pile A °

Representative Pile B

® Representative Pile
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Fish Behavior Guideline
215 m (150 dBrus)

Figure 3.3-7b. Representative View for Fish Behavioral Guideline
due to 18-inch Concrete Pile Driving Noise during Construction of SPE Alternative 2
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Potential Behavioral Effects

Fish occurring within the effects range (Figures 3.3—6b and 3.3—7b, respectively) for the
behavioral guideline (150 dB RMS) may exhibit minor behavioral changes such as avoidance
(NMFS 2011, 2012), although these responses may resolve soon after vibratory driving ceases
(NMFS 2014). As explained in NMFS (2012), it is unlikely these minor changes in behavior
would preclude a fish from completing any normal behaviors such as resting, foraging, or
migrating, or that the fitness of any individuals would be affected. Further, there is not expected
to be an increase in energy expenditure sufficient to have a detectable effect on the physiology of
individual fish or any future effect on growth, reproduction, or general health. Therefore,
avoidance behavior by individual fish during pile driving activities would be considered
insignificant.

In addition to the pile driving, other in-water work, including barge activity during construction
of the pier and pier decks also would occur. Some noise also would be generated from support
vessels, small boat traffic, and barge-mounted equipment, such as generators. However, levels
are not expected to differ appreciably from those generated by other ongoing anthropogenic
activity in the vicinity. Fish may temporarily alter their behavior but no long-term change in the
occurrence of fish or their population composition in the vicinity of the project is expected.

Summary of Impacts and ESA-Listed Salmonid Determination

SPE Alternative 2 construction activities may result in temporary and intermittent (over two in-
water work seasons) offshore (>30 feet [9 meters] below MLLW) impacts on water quality (e.g.,
increased turbidity), minor and temporary decreases in prey availability, benthic habitat
conversion and loss, temporarily elevated noise levels, and non-eelgrass aquatic vegetation loss.
This alternative would not cause a violation of state water quality standards or reduction in
sediment quality (Section 3.1.2.3.2) due to adherence to appropriate water and sediment quality
BMPs and current practices (Section 3.1.1.2.3). The presence of the barges and in-water
construction activities occur offshore, out of the primary juvenile salmon migratory pathway, and
would represent only a minor migratory barrier, limited to larger, offshore migrating juvenile and
adult salmonids during construction. Pile driving activities would increase underwater noise
above the injury thresholds and behavioral guideline for fish. Because construction of SPE
Alternative 2 would occur during the in-water work window when salmonids are least abundant
(July 16 to January 15), these impacts would be minimized due to the low risk of exposure.

Based on the low likelihood of occurrence in the project area, the temporary and intermittent
nature of elevated noise levels and sediment disturbance, and the avoidance and minimization
measures described above and in Appendix C, any potential effects to Puget Sound Chinook
salmon, Puget Sound steelhead, Canal summer-run chum, or bull trout would be insignificant
and discountable.

Nevertheless, construction activities for SPE Alternative 2 may affect Puget Sound Chinook
salmon, Puget Sound steelhead, Hood Canal summer-run chum salmon, and bull trout. Any
stressors that have the potential to affect critical habitat PCEs (e.g., disturbed sediments) would
be highly localized to the immediate vicinity of in-water construction, and would not reach
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proposed or designated critical habitat. Final effect determinations for ESA-listed species and
critical habitat will be completed during the consultation process and included in the Final EIS.

ESA-Listed Hood Canal Rockfish

Due to the similarity of life histories and habitat requirements between ESA-listed rockfish
species, project-related impacts on these species are discussed by this species group rather than
as individual species.

Threats to the recently listed bocaccio, yelloweye rockfish, and canary rockfish can be caused by
low DO, commercial and sport fisheries (notably mortality associated with fishery bycatch),
reduced kelp habitat necessary for juvenile recruitment (74 FR 18516), habitat disruption
(including exotic species), derelict gear, climate change, species interactions (including predation
and competition), diseases, and genetic changes (Palsson et al. 2009; Drake et al. 2010). The
combination of these factors, in addition to rockfish particular life history traits, has contributed
to declines in rockfish species within Georgia Basin and Puget Sound in the last few decades

(74 FR 18516).

Rockfish Habitat Requirements

Larval and juvenile rockfish are dependent on a variety of habitat factors, including suitable
current patterns for larval transport to suitable recruitment habitat, good water quality, and
abundant food resources (Palsson et al. 2009). Due to typically poor rockfish dispersal between
basins, if habitat suitable for adult rockfish does not exist within a specific area, the abundance of
adults would be low, as would the recruitment of juveniles into adjacent juvenile habitat. As
rockfish have complex life history patterns that use specific food and habitat requirements at

each life history stage (larval, juvenile, adult), effects on the habitats used at each stage can

affect the long-term presence of these species in local and adjacent waters.

Since SPE Alternative 2 would neither increase commercial or sport fisheries nor increase the
presence of derelict gear, fish disease, or climate or genetic change, these limiting factors are not
discussed further.

Currents

Rockfish larvae are pelagic, with their movements somewhat influenced by prevailing
currents within a given basin (Palsson et al. 2009). Even if adults are abundant and a strong
class of larvae is produced in a given year, recruitment to suitable habitat can be limited,
because larval survival and settlement are dependent on a wide variety of unpredictable
chance events, including currents, climate, abundance of predators, suitable recruitment
habitat, and other chance events (Drake et al. 2010). As summarized for coastal systems by
Drake et al. (2010), onshore currents, eddies, upwelling shadows, and other localized
circulation patterns create conditions that retain larvae rather than disperse them. In addition,
the shallow sill (approximately 165 feet deep [50 meters]) at the mouth of Hood Canal
further limits the circulation and exchange of water between this basin and waters of the
Strait of Juan de Fuca and central Puget Sound (Babson et al. 2006). As a result, Puget
Sound basins, including Hood Canal, have greater retention of and reliance on intra-basin
rockfish larvae than coastal systems (Drake et al. 2010).
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As discussed in Section 3.1.2.3.2, small-scale and temporary (over periods of hours) changes
in current direction and intensity of flow are anticipated during construction. However, the
overall circulation pattern and velocities into the nearshore and marine deeper-water areas
along the Bangor waterfront would be relatively unaffected. Thus, in-water construction
activity would have limited and localized effects on circulation and currents, with limited
effects on rockfish larval recruitment.

Water Quality

Palsson et al. (2009) indicate that rockfish may avoid waters with DO conditions below

2 mg/L and temperatures greater than 11°C (Palsson et al. 2009). In 2002, 2003, 2004, and
2006, low-DO fish kills occurred in southern Hood Canal (Newton et al. 2007; Palsson et al.
2009). Rockfish, notably copper rockfish, experienced high mortality, with estimates of up
to a quarter of all copper rockfish occurring at a southern Hood Canal marine preserve killed
by these conditions (Palsson et al. 2009). However, within Hood Canal both chronic and
episodic events of low DO are typically limited to southern Hood Canal, with this pattern not
as prevalent in northern Hood Canal waters (Newton et al. 2007), including off NAVBASE
Kitsap Bangor. When conditions are not suitable at depths where they are normally present,
rockfish relocate to depths with more suitable conditions (Palsson et al. 2009; Drake et al.
2010), or they are exposed to impacts, including suffocation.

As noted for salmonids, the construction of SPE Alternative 2 would not affect DO
concentrations in the project vicinity. Therefore, rockfish would not be subjected to any
increases in respiratory distress or alter their distribution in response to DO reductions.
Further, the construction of SPE Alternative 2 would not result in water temperature
increases. Therefore, rockfish would not experience elevated water temperatures as a result
of SPE Alternative 2.

Limited information is available on the effects of turbidity on rockfish. However, the effects
would likely be similar to those described above for salmonids. Although construction
activities would temporarily increase suspended solids, the levels would be insufficient to
cause severe gill irritation or result in fish loss through mortality and would return to existing
conditions following the completion of in-water construction. If rockfish should encounter
turbidity plumes with high levels of suspended sediment during construction activities, they
would likely avoid these localized plumes.

Habitat Alteration

Rockfish habitat alteration can affect interrelated stressors identified by Drake et al. (2010)
and Palsson et al. (2009), including reduction of suitable habitat, and increased competition
and predation. Limited or altered habitat could also affect prey availability and exotic
species presence.

Suitable Habitat. As noted above, juvenile rockfish (as young as three to four months old)
recruit to nearshore habitats that include algae-covered rocks or sandy areas with eelgrass or
drift algae (Mitchell and Hunter 1970; Leaman 1976; Boehlert 1977; Shaffer et al. 1995;
Johnson et al. 2003; Hayden-Spear 2006). While these studies indicate that the fish recruit to
natural habitat encountered in offshore surface waters, other studies have found that
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post-larval juvenile rockfish also recruit to manmade, in-water structures (Emery et al. 2006;
Love et al. 2005, 2006). Palsson et al. (2009) notes that structured habitat is “extremely”
limited within Puget Sound waters. In addition, these types of structures also serve as habitat
for sub-adult and adult lingcod, rockfish, and greenling (Love et al. 2002), which are
potential predators of juvenile rockfish (see below). However, it is unlikely that juvenile
rockfish would recruit to the piles as structured habitat during active in-water construction.

Nearshore marine vegetation potentially used for juvenile rockfish recruitment habitat would
be affected during construction (Section 3.2.2.3.2. No dredging or removal of existing
high-relief structured habitat potentially used by rockfish would occur during construction.
However, reduction of marine vegetation in the project area during construction could reduce
rockfish recruitment, if it occurs, at these locations. Relative to the total amount of habitat
available for rockfish in the Puget Sound, these impacts would be negligible.

Predation. Construction activity is not expected to increase recruitment of rockfish predators
to the project area or create a physical environment that increases the susceptibility of
rockfish to predators. Barge movement, pile driving, decking installation, and other
construction activities would create visual and auditory stimuli that most fish and fish
predators would avoid. In addition, subadult and adult age classes of the three ESA-listed
rockfish species generally prefer deeper-water habitats than occur within the construction
footprint of the pier extension (other than potential larval recruitment to nearshore marine-
vegetated habitats). Consequently, the presence of these species, even in the absence of
construction activity, would be limited at best. Therefore, construction activities for SPE
Alternative 2 are not expected to increase predation on juvenile or subadult rockfish.

Competition. Construction activities would not create an environment that would increase
competition between rockfish and other marine fish species. In addition to the construction
footprint occurring in waters shallower than rockfish generally prefer, these activities would
create visual and auditory stimuli that most fish would avoid, including rockfish competitors.
Therefore, construction activities for SPE Alternative 2 are not expected to increase
competition between listed rockfish and their competitors.

Prey Availability. During construction, bottom disturbance would result in decreased prey
availability (Section 3.2.2.3.2) for juvenile rockfish. Construction of the SPE would not alter
the plankton community used as a primary food source for larval rockfish (Section 3.2.2.3.2).
Some prey species, such as surf perch and forage fish, for older, larger rockfish, may
experience a decrease in habitat availability during construction due to the disturbance of
vegetated marine habitats. As a result, older age classes of rockfish, should they occur in the
immediate project vicinity, may experience a similar decrease in the small fish prey base
during construction activities and associated underwater noise during pile driving. However,
upon completion of pile driving, underwater noise levels would return to levels consistent
with existing conditions and these prey species would no longer avoid the project vicinity.

During periods of active pile driving, construction of SPE Alternative 2 could temporarily
affect (by behavioral disturbance or physical impacts) some rockfish prey species within the
immediate project vicinity. However, planktonic food sources for larval rockfish are not
expected to be affected.
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Exotic Species. Exotic organisms, including nonindigenous marine vegetation that replaces
existing native marine vegetation (notably eelgrass or kelp) in Puget Sound waters, could
pose a threat to rockfish survival (Palsson et al. 2009; Drake et al. 2010). Currently,
Sargassum muticum, a nonindigenous brown alga, is ubiquitous in Puget Sound nearshore
waters where rocks and cobbles are present (Britton-Simmons 2004). Whether S. muticum
affects rockfish settlement is not currently known (Palsson et al. 2009). Drake et al. (2010)
suggest a possible threat to Hood Canal rockfish from Ciona savignyi, an invasive tunicate
that is rapidly expanding its range in Hood Canal, and further note that invasive tunicates
elsewhere have had widespread unspecified adverse effects on rocky-reef fishes, including
rockfish.

Construction of the SPE would not increase the prevalence of exotic species in Hood Canal
waters. None of the piles, decking, or fencing for this alternative would have occurred
previously in marine waters and, therefore, would not include attached exotic organisms.
In addition, the vessels used during construction would comply with U.S. Coast Guard
regulations designed to minimize the spread of exotic species. Therefore, construction of
SPE Alternative 2 is not anticipated to facilitate the introduction, spread, or prevalence of
exotic organisms along the Bangor shoreline or the Hood Canal basin.

Underwater Noise

An additional project effect on rockfish that is not discussed in Drake et al. (2010) as a
stressor, but is briefly mentioned in Palsson et al. (2009), is elevated levels of underwater
noise. In a caged fish study investigating the effects of a seismic air gun on five species of
rockfish (Sebastes spp.), Pearson et al. (1992) found that behaviors varied between species.
In general, however, fish formed tighter schools and remained somewhat motionless, thereby
indicating behavioral effects.

Skalski et al. (1992) found that average rockfish catches for hook and line surveys decreased
by 52 percent when occurring after the noise produced by a seismic air gun at the base of
rockfish aggregations. Fathometer observations showed that the rockfish schools did not
disperse but remained aggregated in schooling patterns similar to those prior to exposure to
this noise. However, these aggregations did elevate themselves in the water column, away
from the underwater noise source. Hastings and Popper (2005) indicate there are no reliable
hearing data on rockfish, nor is it currently possible to predict their hearing capabilities based
on morphology.

A more detailed description of the effects on fish from anticipated underwater noise levels
expected during construction is provided above for salmonids. Currently, underwater noise
impact thresholds do not differentiate between fish species (Fisheries Hydroacoustic
Working Group 2008). Although salmonids and rockfish have very different appearances
and life histories, both groups have internal air bladders to maintain buoyancy.

As described above for salmonids and summarized in Table 3.3—6, rockfish occurring within
the range to effect during pile driving or proofing would potentially be exposed to elevated
underwater noise levels.
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Summary of Impacts and ESA-Listed Rockfish Determination

As noted above in Sections 3.3.1.3.5, 3.3.1.3.6, and 3.3.1.3.7, bocaccio, yelloweye rockfish, and
canary rockfish are rare in Hood Canal waters and are generally limited in Hood Canal by the
lack of suitable habitat. Construction of SPE Alternative 2 would result in small-scale changes
in current velocity and flow around the in-water vessels. However, this effect would be too
small and localized to alter existing nearshore currents or normal rockfish larval recruitment
along the Bangor shoreline. Minor, temporary (two in-water work seasons), and localized effects
on water quality (small increases in turbidity) would occur, primarily during construction, but are
not expected to decrease DO concentrations or increase water temperatures.

As noted above in Sections 3.3.1.3.5, 3.3.1.3.6, and 3.3.1.3.7, bocaccio, yelloweye rockfish, and
canary rockfish are rare in Hood Canal waters, as generally limited by the lack of suitable
habitat. Construction of SPE Alternative 2 would result in small-scale changes in current
velocity and flow around the in-water vessels. However, this effect would be too small and
localized to alter existing nearshore currents or normal rockfish larval recruitment along the
Bangor shoreline. SPE Alternative 2 construction activities may result in temporary and
intermittent (over two in-water work seasons) offshore (>30 feet [9 meters] below MLLW)
impacts on water quality (e.g., increased turbidity), minor and temporary decreases in prey
availability, benthic habitat conversion and loss, temporarily elevated noise levels, and loss of
non-eelgrass aquatic vegetation. This alternative would not cause a violation of state water
quality standards or reduction in sediment quality (Section 3.1.2.3.2), based on adherence to
appropriate water and sediment quality BMPs and current practices (Section 3.1.1.2.3).

Pile driving activities would increase underwater noise above the injury thresholds and
behavioral guideline for fish in some areas. Fish occurring within the effects range

(Figures 3.3-6b and 3.3-7b, respectively) for the behavioral guideline (150 dB RMS) may
exhibit minor behavioral changes such as avoidance (NMFS 2011, 2012), although these
responses may resolve soon after vibratory driving ceases (NMFS 2014). As explained in NMFS
(2012), it is unlikely these minor changes in behavior would preclude a fish from completing any
normal behaviors such as resting, foraging, or migrating, or that the fitness of any individuals
would be affected. Further, there is not expected to be an increase in energy expenditure
sufficient to have a detectable effect on the physiology of individual fish or any future effect on
growth, reproduction, or general health. Therefore, avoidance behavior by individual fish during
pile driving activities would be considered insignificant. Based on the low likelihood of
occurrence in the project area, the temporary and intermittent nature of elevated noise levels and
sediment, vegetation, and prey base disturbance, and the avoidance and minimization measures
described above and in Appendix C, any potential effects to bocaccio, canary rockfish, or
yelloweye rockfish would be insignificant or discountable.

Nevertheless, construction activities under SPE Alternative 2 may affect bocaccio, canary
rockfish, and yelloweye rockfish. Any stressors that have the potential to affect designated
critical habitat (e.g., water quality, substrate conditions) would be localized to the immediate
vicinity of in-water construction, and would not reach proposed critical habitat. Final effect
determinations for ESA-listed species and critical habitat will be completed during the
consultation process and included in the Final EIS.
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NON-ESA-LISTED SALMONIDS

Construction-related impacts on non-ESA-listed salmonids and their habitats would be similar to
those described above for ESA-listed salmonids. Utilizing in-water work windows would also
minimize impacts on non-ESA-listed salmonids, including hatchery fish, due to their infrequent
occurrence during this work window and result in limited exposure to construction activities.

FORAGE FISH

The only forage fish species with documented spawning habitat occurring along the Bangor
shoreline is the Pacific sand lance (Section 3.3.1.3.9). At the SPE project site, Pacific sand lance
spawning habitat has been documented along an estimated 1,650-foot (503-meter) length of the
shoreline extending from the southern shoreline of Carlson Spit northward to the existing Service
Pier causeway (Figure 3.3—4; WDFW 2013b). Temporary increase of suspended solids during
pile driving and other in-water construction activities (two in-water work seasons) would be
expected. However, due to strong nearshore currents and nearshore wind waves, the small
portion of suspended fine sediments that would settle out of the water column onto intertidal
beaches would not be high enough to adversely impact the spawning success of the nearest
forage fish (sand lance) spawning habitat near the SPE project site.

Forage fish that occur in the immediate project vicinity during in-water construction would be
exposed to increased levels of turbidity. Based on recent nearshore beach seine data, it is
reasonable to assume that forage fish, primarily sand lance, utilize the shoreline at the SPE
project site. Therefore, forage fish could be present and potentially affected by construction
activities. Impacts on nearshore vegetation and benthic communities from construction would be
minimal, with no likely impacts on eelgrass (Section 3.2.2.3.2). In general, behavioral response
including shoreline avoidance from visual stimuli of nearshore-occurring pre-spawn adult sand
lance would not be expected from the offshore construction activity. Nighttime lighting
associated with construction activities and daytime shadows cast from overwater structures and
equipment could alter adult sand lance behavior, but the construction lighting occurs offshore,
whereas adult sand lance spawn in intertidal habitats, away from the project activity and lighting.
Halvorsen et al. (2012) determined that fish like sand lance that do not have swim bladders may
be less susceptible to injury from simulated impact pile driving. Because all marine species are
expected to avoid the immediate vicinity of in-water construction, potential impacts to sand lance
are expected to be limited to minor behavioral disturbance.

OTHER MARINE FISH SPECIES

Marine fish species that are found near the project area share the same habitats as salmonids and,
with a few exceptions, would experience similar project-related impacts from the construction of
SPE Alternative 2. As described above, construction of SPE Alternative 2 is not anticipated to
violate water or SQS in the project area.

Project impacts on physical habitat and barriers during construction would include an increase in
the number of barges and activities in the vicinity of intertidal and subtidal habitats. However,
non-salmonids and non-forage fish occurring along the Bangor waterfront generally do not
exhibit similar shoreline migrations (Hart 1973; Wydoski and Whitney 2003). Although shiner
perch migrate between nearshore and offshore habitats to bear their young in summer, and are
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one of the most abundant other marine fish species along the Bangor shoreline, shiner perch
occur relatively infrequently at the SPE project site (SAIC 2006; Bhuthimethee et al. 2009).
Since other species do not demonstrate similar migratory behavior as shiner perch, this
alternative would generally not inhibit the migration of other marine species between nearshore
and offshore habitats.

Benthic habitats used for marine fish foraging and rearing would be affected by construction
activities (Section 3.2.2.3.2). Similar to salmonids, many non-salmonid fish species use forage
fish as a food resource. As a result, any reduction in forage fish use of the site could reduce the
local food resources of some non-salmonid fish species occurring in this area. Marine vegetation
communities (<0.5 acre [0.2 hectare]) would also be affected during construction of SPE
Alternative 2 (Section 3.2.2.3.2). Construction activities would potentially impact up to

3.9 acres (1.6 hectares) of benthic habitats. Potential impacts would be offset by actions
summarized in the proposed compensatory aquatic mitigation plan (Appendix C, Section 6.0).

Some fish may avoid the area, particularly closer to the location of in-water work, or alter their
normal behavior while in this area. However, studies have shown that some fish species may
habituate to underwater noise (Feist 1991; Feist et al. 1992; Ruggerone et al. 2008) and would
continue to occur within the behavioral disturbance zone (Figures 3.3—6b and 3.3-7b). These
impacts would occur only during the in-water work window (July 16 to January 15). Upon
completion of the pile driving effort, the underwater noise environment would return to pre-
construction conditions.

OPERATION/LONG-TERM IMPACTS OF SPE ALTERNATIVE 2

Marine habitats used by fish species that occur along the Bangor waterfront include offshore
(deeper) habitat, nearshore habitats (intertidal zone and shallow subtidal zone), and manmade
structures, such as piles used for cover. The primary impacts on marine fish from operation of
SPE Alternative 2 would include an increase of overwater and in-water structures offshore of the
primary juvenile salmonid migratory pathway, alteration of offshore habitats including some
reduction in benthic community productivity, and an increase in offshore overwater shading.
The following sections describe how each of these factors would impact abundance and
distribution of marine fish that could occur along the Bangor waterfront during operation of SPE
Alternative 2.

Maintenance of SPE Alternative 2 would include routine inspections, cleaning, repair, and
replacement of facility components (except pile replacement) as required. Measures described in
Section 3.1.1.2.3 (water and sediment quality BMPs and current practices) would be employed to
prevent discharges of contaminants to the marine environment. As a result, maintenance
activities are not anticipated to adversely affect marine fish.

ESSENTIAL FISH HABITAT

EFH, with few exceptions, would experience project-related impacts from operation of SPE
Alternative 2 similar to those described below for salmonids (Section 3.1.2.3.2). Operation of
SPE Alternative 2 would not affect the long-term water and sediment quality in the project area
(Section 3.1.2.3.2).
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Long-term impacts on physical habitat and barriers would include an increase in overwater and
in-water structures. The shading of offshore benthic habitats would be expected to result in a
corresponding loss in habitat productivity, but would be minimized by the depth of the new
structure (Section 3.2.2.3.2). The added artificial lighting would occur over deeper water and
have little or no effect on EFH utilized by migratory species of nearshore fish, such as forage fish
and juvenile salmon. While the habitat utilized by some fish species (e.g., starry flounder and
English sole) would experience a reduction in flat benthic habitat, other habitats would be
created and utilized by fish species that prefer more structured habitat (e.g., greenling and
cabezon). The in-water structures would occur offshore of the primary juvenile salmonid
migratory pathway and not represent a long-term nearshore migrational barrier. Based on these
impacts, a determination was made that operation of the SPE under Alternative 2 may adversely
affect Pacific salmonid, coastal pelagic, and Pacific groundfish EFH.

THREATENED AND ENDANGERED FISH AND SPECIES OF CONCERN
ESA-Listed Hood Canal Salmonids

Marine Salmonid Habitat Requirements

Water and Sediment Quality

Operation of the SPE under Alternative 2 would have little or no impact on localized
temperature, salinity, DO, or turbidity (Section 3.1.2.3.2). Waterfront vessel activity would
increase slightly relative to existing conditions, but not sufficient in scale to alter local water
or sediment quality. Operation of SPE Alternative 2 would be consistent with existing
practices along the Bangor waterfront, with limited potential to degrade water quality
(Section 3.1.2.3.2). SPE Alternative 2 would implement BMPs to minimize spill risks
(Section 3.1.2.3.2), including accidental releases of fuel, sewage or oil wastes, explosives,
cleaning solvents, munitions, or other contaminants that would impact water quality in
Hood Canal. Stormwater from the SPE project site would be collected in a trench drain on
the pier, treated using an in-line canister system designed to meet the basic treatment
requirements of the WDOE Stormwater Management Manual for Western Washington
(WDOE 2012), and then discharged to Hood Canal in accordance with an NPDES permit.
Therefore the SPE structure would not represent a source of substantial pollutant loadings to
Hood Canal.

Changes in sediment grain size would only be anticipated in the immediate vicinity of the pier
extension, with little or no change in sediment characteristics beyond the footprint. Because
sediments within the project area are considered uncontaminated, small-scale changes in local
sediment accretion and erosion during operation of SPE Alternative 2 would not degrade
existing conditions.

Physical Habitat and Barriers

As described for construction, approximately 230 36-inch (90-centimeter) and 50 24-inch
(60-centimeter) steel pipe support piles would be driven to support the pier extension, and
approximately 105 18-inch (45-centimeter) square concrete piles would be driven to serve as
fender piles. The pier length would occur parallel to, and largely offshore of, the nearshore
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juvenile salmonid migratory pathway, defined as occurring from 12 feet (4 meters) above
MLLW to 30 feet (9 meters) below MLLW.

Operation of SPE Alternative 2 would include an increase of overwater and in-water
structures and artificial lighting offshore of the primary juvenile salmonid migratory
pathway. Since these structures occur in more offshore waters of at least 30 feet below
MLLW, the presence of these structures, the associated artificial lighting, and the shade they
would cast, is not anticipated to alter the behavior of juvenile salmonids using the nearshore
migratory pathway. Replacing the existing wave screen on the shoreward side of Service
Pier with a similar-sized wave screen under the SPE is unlikely to adversely affect fish
migration relative to existing conditions. The new wave screen would be located further
offshore and outside the nearshore migration pathway of juvenile salmonids than the existing
wave screen (Figure 2—10). Because most species of adult salmonids are less dependent on
nearshore habitats and also have much greater mobility, these age classes would not
experience a substantial barrier effect and there would be little or no overall delay in their
movements. However, for those adult salmonids that have the potential to encounter
in-water piles supporting the SPE structure, due to the large space between piles, they are
anticipated to experience little or no overall delay during their return migration to spawn in
Hood Canal streams. Little or no increase in predation risk of adult salmonids from marine
mammals is anticipated from the operation of SPE Alternative 2.

Biological Habitat

Prey Availability. SPE Alternative 2 would result in increases of shaded marine habitat
(Section 3.2.2.3.2). However, as described above for Marine Vegetation, there would be no
long-term operational shading of existing marine vegetation (Section 3.2.2.3.2). The
long-term presence of the piles supporting the pier extension would alter foraging habitats

for marine fish that currently utilize the SPE location. Shading of the benthic community and
the change from flat-bottom to structured habitat could alter the benthic community and
productivity at the SPE project site (Section 3.2.2.3.2). The presence of the SPE is unlikely
to result in adverse effects on forage fish migration, prey base, and Pacific sand lance
spawning along the nearshore habitats, and is not expected to decrease occurrence in the
vicinity of the Service Pier.

Aquatic Vegetation. The extension of the Service Pier under Alternative 2 would add
approximately 44,000 square feet (4,090 square meters) of overwater structure to the end
of the existing pier (Section 2.3.2.2). Shading impacts of aquatic vegetation would not
occur because the pier extension would be located in water depths of 30 feet (9 meters)
below MLLW or deeper, beyond the depths where marine vegetation occurs in this area
(Section 3.2.2.3.2). As aresult, the presence of SPE Alternative 2 is not expected to reduce
aquatic vegetation available to juvenile salmon or other marine fish species migrating along
the Bangor shoreline.

Underwater Noise

Operation of SPE Alternative 2 may result in small increases in underwater noise relative to
existing conditions may occur from activities on the pier, including cranes, generators,
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compressors, or other machinery. However, this increase is not expected to be discernable
from existing variations in ambient noise.

Summary of Impacts and ESA-Listed Salmonids Determination

Due to the offshore location of the pier extension, the operation of SPE Alternative 2 would have
little effect on habitats within the nearshore migratory pathway used by juvenile salmonids. SPE
Alternative 2 would include an increase in offshore overwater and in-water structures and
artificial lighting, but these increases would be limited compared to the availability of habitat and
resources in Hood Canal. Due to offshore shading and the presence of piles where they currently
do not exist, a minor shift in benthic community and productivity may occur. However, little or
no change in the nearshore presence of, and habitat utilization by, forage fish, including sand
lance spawning is anticipated since these species already inhabit areas adjacent to prior
construction and infrastructure improvements. Significant changes in behavior or delays in
migration are not anticipated.

Nevertheless, operation of SPE Alternative 2 may affect Puget Sound Chinook salmon Puget
Sound steelhead Hood Canal summer-run chum salmon, and bull trout. No operational stressors
associated with the proposed project are anticipated in designated or proposed critical habitats.
Final effect determinations for ESA-listed species and critical habitat will be completed during
the consultation process and included in the Final EIS.

ESA-Listed Hood Canal Rockfish

Rockfish Habitat Requirements

Currents

As discussed above for salmonids, due to the presence of the piles, operations under SPE
Alternative 2 would have minor and local effects on water flow in the immediate vicinity of the
piles. There would be an increase in turbulent flow in the immediate vicinity of the SPE and a
decreased flow immediately downstream (Section 3.1.2.3.2). However, these changes would
be small scale and localized to the immediate vicinity of in-water components of each pier
structure. The overall flow of water in deeper water areas adjacent to the pier would not be
impeded by the extension. As a result, due to the limited and localized scale of project effects
on currents, the operation of SPE Alternative 2 would not modify currents at a scale that would
affect rockfish recruitment within northern Hood Canal waters.

Water Quality

As discussed above for salmonids, operation of SPE Alternative 2 would not affect existing
DO levels in the project vicinity. Therefore, rockfish would not be subjected to any increases
in respiratory distress or alter their distribution in response to DO reductions. In addition,
due to the general maintenance of existing flow conditions, operation of the pier extension
would not result in water temperature increases over existing conditions, and would not
elevate levels of suspended solids sufficient to degrade water quality (Section 3.1.2.1.2.2).
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Habitat Alteration

Rockfish habitat alteration can cause three interrelated stressors identified by Palsson et al.
(2009) and Drake et al. (2010), including loss of suitable habitat, competition, and predation.
Limited or altered habitat could also affect prey availability and exotic species presence.

Suitable Habitat. Very little loss of marine vegetation, as potentially used for juvenile
rockfish recruitment, would occur due to displacement from the project footprint and
associated overwater shading from the proposed structures. At some tidal elevations,
shade-related effects would generally occur away from the shoreline since the additional
overwater structures from the pier extension would occur at depths of 30 feet (9 meters)
below MLLW or greater. Operations would not be expected to inhibit kelp growth
because no attached, canopy-forming kelp beds occur along the Bangor waterfront
(Section 3.2.1.1.2).

New piles to be installed could serve as post-larval juvenile rockfish recruitment habitat. In
Hood Canal, suitable structured habitat for rockfish recruitment is very limited (PSAT 2007a;
Palsson et al. 2009), with existing marine reserves accounting for almost 20 percent of the
available nearshore rocky habitat (PSAT 2007a). Suitable habitat is limited between
NAVBASE Kitsap Bangor and the Toandos Peninsula. WDFW conducted 24 trawls in this
vicinity and did not capture any of the three ESA-listed rockfish (Palsson 2009, personal
communication). The lack of suitable recruitment habitat in Hood Canal largely contributes to
the patchy and limited distribution and abundance of rockfish in Hood Canal. Although there
are substantial difficulties comparing the loss of marine vegetation to the addition of manmade
structures as habitat for juvenile rockfish recruitment, it is likely that the loss of marine
vegetation habitat is offset, to some degree, by the addition of structured habitat. Whether the
change in habitat type would be a net benefit or detriment to rockfish is unknown.

Predation. The same piles that could serve as a potential recruitment benefit to juvenile
bocaccio, yelloweye rockfish, and canary rockfish could also serve as habitat for rockfish
predators (e.g., lingcod and larger sub-adult and adult rockfish). Baskett et al. (2006) found
that, prior to commercial fishing pressure, predation and competition shaped the rockfish
community structure. This was primarily due to rockfish intra-guild predation, including
large adult rockfish preying on smaller rockfish members, as well as predation by lingcod.
Beaudreau and Essington (2007, 2009) found that rockfish comprise 11 percent of adult
lingcod diet by mass. These studies showed that in structured habitats protected from fishing
(i.e., marine reserves), lingcod can limit the prevalence of rockfish through predation. The
average size and abundance of lingcod in the existing NAVBASE Kitsap Bangor pier
habitats is unknown, but the pier extension associated with this alternative would result in
increased predator habitat and potential predation on juvenile rockfish. Further, it is
unknown if the benefit of these structures for suitable recruitment habitat would be
equivalent to any potential loss of juvenile rockfish to predators.

Competition. Habitat modification due to the pier extension of this alternative would result
in a benthic-to-structure community shift and may create habitat that is more suitable for one
species of rockfish compared to others. As noted above, juvenile rockfish can occur in
shallow nearshore waters over rocks with algae or in sandy areas with eelgrass or drift algae.
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The presence of the more structured habitat may promote competition with species that use
these habitat types for recruitment and rearing. Whether the existing benthic habitat or the
proposed structured habitat would be more beneficial to rockfish is unknown.

Palsson et al. (2009) note that, in the absence of fishing pressure, the more aggressive copper
and quillback rockfish species appear to limit the prevalence of brown rockfish. Both of
these rockfish species appear to be more prevalent in Hood Canal waters than any of the
three ESA-listed rockfish species and may out-compete other rockfish species for the limited
structured habitat. Therefore, due to natural factors including intraguild competition, an
increase in suitable structured habitat would not necessarily result in a corresponding
increase of listed rockfish abundance in the project area.

Prey Availability. Since operation of SPE Alternative 2 would not decrease the local
abundance or distribution of plankton along the Bangor shoreline (Section 3.2.2.3.2), larval
bocaccio, yelloweye rockfish, and canary rockfish would not experience a decrease in food
availability. The in-water structures would reduce the size and suitability of some habitats,
notably marine vegetation used by forage fish and shiner perch (juvenile/sub-adult rockfish
food resources). However, the piles would provide structure used by other potential prey
base species, including the invertebrate fouling community, crabs, juvenile rockfish, perches,
sculpins, and greenling (Hueckel and Stayton 1982; Nightingale and Simenstad 2001a; Love
et al. 2002). Whether the small local shift in community type would have a corresponding
effect on rockfish is unknown.

Due to the construction and operation of the pier extension under SPE Alternative 2,
benthic-obligate juvenile rockfish prey within the immediate project vicinity could decrease
in abundance, whereas structure-dependent juvenile rockfish and their associated prey
organisms could increase. It is not known which of these effects would be greater.

Exotic Species. Operation of the SPE Alternative 2 would not introduce exotic species from
foreign water bodies or increase the prevalence of existing exotic species in Hood Canal
waters. Further, operation of SPE Alternative 2 would not create chronic disturbances that
would facilitate colonization by nonindigenous species. Therefore, operation of this
alternative is not anticipated to facilitate the spread or prevalence of exotic organisms along
the Bangor shoreline, or the Hood Canal basin.

Underwater Noise

As discussed above for salmonids, operation of SPE Alternative 2 would increase vessel
activity relative to existing conditions and, therefore, could slightly increase vessel-related
underwater noise. A small increase in underwater noise would occur from increased
activities on the pier such as cranes, generators, compressors, or other machinery.

Summary of Impacts and ESA-Listed Rockfish Determination

As detailed in the sections above, operation of SPE Alternative 2 would not result in long-term
adverse impacts on water quality (Section 3.1.2.3.2) or increase the prevalence of exotic species.
Bocaccio, yelloweye rockfish, and canary rockfish are extremely rare in Hood Canal waters.
The structure-supporting piles would convert existing soft-bottom benthic habitat to a habitat
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with in-water structures that could affect local prey availability, as well as the potential to
increase recruitment of juvenile bocaccio, yelloweye rockfish, canary rockfish, and rockfish
competitors and predators. However, based on the low likelihood of occurrence in the project
area, these effects would be insignificant and discountable, and no population-level impacts are
anticipated.

Nevertheless, operation of SPE Alternative 2 may affect bocaccio, canary rockfish, and
yelloweye rockfish. No operational stressors associated with the proposed project are anticipated
in designated critical habitats. Final effect determinations for ESA-listed species and critical
habitat will be completed during the consultation process and included in the Final EIS.

NON-ESA-LISTED SALMONIDS

Impacts described above for ESA-listed salmonids due to operation of SPE Alternative 2 would be
similar for other salmonids potentially occurring in the project area.

FORAGE FISH

Operation of SPE Alternative 2 would have little or no impact on surf smelt or Pacific herring
spawning habitats or their reproductive success because no documented surf smelt or Pacific
herring spawning grounds occur along the 4.3-mile (7-kilometer) long Bangor waterfront
(Penttila 1997; Stout et al. 2001; WDFW 2013b). However, Pacific sand lance spawning occurs
shoreward of the pier extension site (Figure 3.3—4, Section 3.3.1.3.9) (WDFW 2013b). The
presence of in-water structures and the impacts affecting juvenile and adult forage fish behavior
would be similar to those described above for salmonids. Though further offshore, the small
increase in vessel activity, and associated wakes, in close proximity to the nearby 1,650-foot
(503-meter) documented Pacific sand lance spawning, could have a minor effect on the
distribution and behavior of adult and larvae in the immediate project vicinity.

In a review of sand lance biology, Robards et al. (1999) found that some studies indicate sand
lance behavior is strongly tied to food availability, water temperatures, and light intensity,
including artificial nighttime lighting. Due to attraction, artificial lighting could result in minor
delays or alteration of forage fish migration, similar to salmonids. In addition, the presence of
artificial light could increase nighttime predation of forage fish. Nearshore vessel activity
associated with the new structure would increase slightly over existing conditions. Additionally,
localized distribution of the plankton community (the primary forage fish food resource) may
take place, but these species would continue to occur in the project vicinity (Section 3.2.2.3.2).

OTHER MARINE FISH SPECIES

With a few exceptions, marine fish species that are found near the project area share the same
habitats as salmonids and would experience project-related impacts from operation of SPE
Alternative 2 that would be similar to those described for salmonids, forage fish, and rockfish.
As summarized above for these species, operation of SPE Alternative 2 would not affect water
and sediment quality in the project area (Section 3.1.2.3.2).

Project impacts on physical habitat would include an increase of overwater and in-water
structures in offshore habitats. The presence of these structures would result in localized
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decreases in currents around the piles. The combination of shading of benthic habitats and the
change from soft-bottom benthic to structured habitats (e.g., piles) would be expected to result in
a corresponding change in benthic community composition. That could lead to a corresponding
change in available benthic food resources for some fish species. While some fish species (e.g.,
flatfish including starry flounder and English sole) could experience a reduction in flat benthic
habitat suitable for their life history, others (e.g., pile perch and greenling) would experience an
increase in habitat suitable for their life history (Hart 1973). Operations are not expected to
result in the loss through shading of aquatic vegetation and, therefore, are not expected to
decrease habitat values for fish dependent on vegetation.

As discussed for construction, the presence of offshore structures would not represent a
migration barrier to nearshore migrating juvenile salmonids and forage fish. Larger salmonids
that migrate in offshore waters may encounter these structures, but would be able to migrate
through or around them with little or no overall delay in migration. However, few other species
occurring along the Bangor waterfront exhibit shoreline migration patterns similar to those of
salmonids (Hart 1973). For example, shiner perch, the most abundant non-salmonid or forage
fish captured in these waters (SAIC 2006; Bhuthimethee et al. 2009), overwinter in deeper
offshore waters and migrate into nearshore waters in the spring to bear their young (Hart 1973).
However, since shiner perch are relatively absent in the project area, and the SPE would be
oriented parallel to shore, operation of this alternative would have little or no impact on the
movement of this or other non-salmonid or forage fish species.

3.3.2.3.3. SPE ALTERNATIVE 3: LONG PIER

CONSTRUCTION OF SPE ALTERNATIVE 3

As described below, there are some differences in construction-related impacts between SPE
Alternatives 2 and 3, including a longer pier configuration, a larger overwater structure, and more
support and fender piles required for SPE Alternative 3 compared to Alternative 2. In general,
however, the impacts on habitats utilized by marine fish (water and sediment quality, physical
habitats, biological habitats, and underwater noise) would be similar for both alternatives.

ESSENTIAL FISH HABITAT

Impacts on EFH from the construction of SPE Alternative 3 would be similar to those described
for SPE Alternative 2. However, differences include a greater number of piles (approximately
660 vs. 385) and a larger overwater structure (70,000 vs. 44,000 square feet) for SPE Alternative
3 than for Alternative 2. There would be a larger area of potential construction impacts on water
quality and benthic EFH for SPE Alternative 3 than for Alternative 2 (6.6 versus 3.9 acres

[2.7 versus 1.6 hectares]). Further, additional days of pile driving would be necessary under SPE
Alternative 3 compared to Alternative 2 (up to 205 vs up to 161, respectively), but would still
only require two in-water work seasons. These differences would not substantially increase or
decrease project-related impacts on EFH, and overall effects would be similar to those described
for SPE Alternative 2. Construction of the SPE may adversely affect Pacific salmonid, coastal
pelagic, and Pacific groundfish EFH.
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THREATENED AND ENDANGERED FISH AND SPECIES OF CONCERN
ESA-Listed Hood Canal Salmonids

Salmonid Marine Habitat Conditions

Water and Sediment Quality

Construction-related impacts from SPE Alternative 3 on water and sediment quality would be
similar to those for SPE Alternative 2 (Sections 3.2.2.1.1 and 3.3.2.1.1). Although SPE
Alternative 3 would involve a larger number of piles and more in-water work days for the
construction of the longer pier extension, the fish window precludes in-water construction
occurring at a time when juvenile salmonids would be prevalent. Therefore, project-related
effects on nearshore water and sediment quality used by salmonids under SPE Alternative 3
would be similar to what is described for Alternative 2.

Physical Habitat and Barriers

SPE Alternative 3 physical habitat effects also would be similar to those described for SPE
Alternative 2. The replacement of the existing wave screen with a new wave screen would
be the same for both alternatives. However, a larger number of piles would be driven during
construction of the longer pier extension, requiring more days of pile driving than SPE
Alternative 2. Construction activity would not occur directly in the nearshore migratory
pathway for juvenile salmonids (water depths less than 30 feet [9 meters]). However, due to
the proximity of the project site to the migratory pathway, and that the construction
disturbance extends beyond the footprint into the pathway, barrier impacts on nearshore
salmonids would occur and include construction activity, lighting of the construction area
and construction platforms, vessel shading, barge anchoring and anchor dragging, underwater
noise, localized, temporary plumes of increased suspended solids produced during pile-
driving, and anchoring activities that would occur over two in-water work seasons. Older
age classes of salmon have much greater mobility, and are unlikely to experience the same
shallow water barrier effects as nearshore-dependent juvenile salmonids. Because these
minor differences would not substantially increase or decrease project-related impacts to
marine fish, the overall effects on these species would be similar to those described for SPE
Alternative 2.

Biological Habitat

The longer pier extension of SPE Alternative 3 would occur outside of the nearshore
migratory pathway for juvenile salmonids, similar to SPE Alternative 2. As a result, impacts
on the nearshore benthic community and aquatic vegetation (Section 3.2.2.3.2) used by
juvenile salmonids and forage fish would also be the same. Larger juvenile salmonids

(e.g., Chinook and coho) and adult salmonids migrate further offshore in the neritic zone,

and are generally less dependent on benthic invertebrates. However, should they utilize these
resources in the project footprint these salmonids may experience some loss of available
benthic prey. The increase in the number of piles driven under SPE Alternative 3 is not
expected to introduce or increase the prevalence of exotic species to Hood Canal waters.
Therefore, other than increased exposure to underwater noise from additional pile driving
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days, impacts on nearshore biological habitats used by salmonids under SPE Alternative 3

would be similar to that described for SPE Alternative 2.

Underwater Noise

For underwater noise effects on ESA-listed fish, the greatest difference between Alternatives
2 and 3 would be the number of piles to be driven, the in-water construction duration, and
distance from shore for in-water work.

Table 3.3—7 and Figures 3.3—8a though —9b illustrate the distances at which underwater noise
from pile driving could exceed the behavioral guideline and injury thresholds for fish during
construction under SPE Alternative 3.

Table 3.3-7. SPE Alternative 3 Fish Threshold and Guideline Levels and Effect Ranges

for the Operation of Impact Hammer and Vibratory Pile Drivers

Fish Threshold
and Guideline Levels'?

SPE Alternative 3 Effect Ranges

First
In-Water Work Window

Second
In-Water Work Window

24-inch Steel Piles®

18-inch Concrete Piles

206 dB peak, impact hammer
(injury)

18 feet (5 meters)

1 foot (< 1 meter)

187 dB SEL
(injury to fish 2 2 g)

607 feet (185 meters)

92 feet (28 meters)

183 dB SEL
(injury to fish <2 g)

1,122 feet (342 meters)

171 feet (52 meters)

150 dB RMS, impact hammer
(behavioral for all fish)

7,068 feet
(2,154 meters)

707 feet (215 meters)

150 dB RMS, vibratory driver
(behavioral for all fish)

178 feet (54 meters)

n/a

dB = decibel; g = gram; RMS = root mean square; SEL = Cumulative Sound Exposure Level
1. Underwater noise thresholds are taken from Fisheries Hydroacoustic Working Group (2008).

2. The underwater noise guideline for behavior is taken from Hastings (2002).
3. An 8 dB reduction in sound pressure levels is incorporated in range estimate.
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Figure 3.3-8a. Representative View for Fish Injury Threshold
due to 244nch Hollow Steel Pile Driving Noise during Construction of SPE Alternative 3
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Figure 3.3-8b. Representative View for Fish Behavioral Guideline
due to 24-inch Hollow Steel Pile Driving Noise during Construction of SPE Alternative 3
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Figure 3.3-9a. Representative View for Fish Injury Guideline
due to 184nch Concrete Pile Driving Noise during Construction of SPE Alternative 3
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Figure 3.3-9b. Representative View for Fish Behavioral Guideline
due to 18-inch Concrete Pile Driving Noise during Construction of SPE Alternative 3
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Summary of Impacts and ESA-Listed Salmonid Determination

Construction-related impacts of SPE Alternative 3 on NAVBASE Kitsap Bangor marine
habitats, described above for salmonids, would be similar to those described for SPE
Alternative 2, although they would be somewhat greater due to a longer duration of pile driving
and more in-water piles.

Fish occurring within the effects range (Table 3.3—7 and Figures 3.3—8b and —9b) for the
behavioral guideline (150 dB RMS) may exhibit minor behavioral changes such as avoidance
(NMFS 2011, 2012), although these responses may resolve soon after vibratory driving ceases
(NMFS 2014). As explained in NMFS (2012), it is unlikely these minor changes in behavior
would preclude a fish from completing any normal behaviors such as resting, foraging, or
migrating, or that the fitness of any individuals would be affected. Further, there is not expected
to be an increase in energy expenditure sufficient to have a detectable effect on the physiology of
individual fish or any future effect on growth, reproduction, or general health. Therefore,
avoidance behavior by individual fish during pile driving activities would be considered
insignificant.

Nevertheless, as with Alternative 2, construction activities under SPE Alternative 3 may affect
Puget Sound Chinook salmon, Puget Sound steelhead, Hood Canal summer-run chum salmon;
and bull trout. Any stressors that have the potential to affect critical habitat PCEs (e.g., disturbed
sediments) would be highly localized to the immediate vicinity of in-water construction, and
would not reach proposed or designated critical habitat. Final effect determinations for ESA-
listed species and critical habitat will be completed during the consultation process and included
in the Final EIS.

ESA-Listed Hood Canal Rockfish

Impacts on currents, water quality, and habitats during the construction of SPE Alternative 3
would be similar to those described for SPE Alternative 2. The greatest differences between the
alternatives would be more piles, more pile driving days, and more overwater structure for SPE
Alternative 3. In addition, SPE Alternative 3 would involve a longer duration of in-water work
and a larger footprint impact on benthic habitats from construction activities. However, these
differences would be insufficient to alter the effect determination on ESA-listed Hood Canal
rockfish and their habitats determined for SPE Alternative 2.

Therefore, construction activities under SPE Alternative 3 may affect bocaccio, canary rockfish,
and yelloweye rockfish. Any stressors that have the potential to affect critical habitat PCEs (e.g.,
water quality, substrate conditions) would be highly localized to the immediate vicinity of in-
water construction, and would not reach designated critical habitat. Final effect determinations
for ESA-listed species and critical habitat will be completed during the consultation process and
included in the Final EIS.

NON-ESA-LISTED SALMONIDS

Construction-related impacts on non-ESA-listed salmonids and their habitats would be similar to
those described above for ESA-listed salmonids. Complying with the permitted in-water work
window would also minimize impacts on non-ESA-listed salmonids, including hatchery fish,
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due to their infrequent occurrence during this work window and resulting limited exposure to
construction activities. However, due to a greater number of piles required, and the associated
increase in pile driving time for SPE Alternative 3 compared to SPE Alternative 2, SPE
Alternative 3 would have slightly greater impacts on habitat use, distribution, and migration of
non-ESA-listed salmonids along the Bangor shoreline.

FORAGE FISH

Impacts on forage fish due to construction of SPE Alternative 3 would be similar to those
described for SPE Alternative 2. Because the total number of piles for SPE Alternative 3 would
be greater than for SPE Alternative 2, the number of days forage fish would experience elevated
noise levels would similarly increase. However, similar to SPE Alternative 2, other than
underwater noise impacts, SPE Alternative 3 would have little effect on the occurrence of forage
fish occurring along the shoreline.

OTHER MARINE FISH SPECIES

Impacts on other marine fish species from SPE Alternative 3 would be similar to those described
for SPE Alternative 2. However, differences would include a larger number of piles for
construction of the longer pier extension and additional days of pile driving for SPE

Alternative 3. These differences would not substantially increase or decrease SPE Alternative 3
project-related impacts on other marine fish species and the overall effects on these species
would be similar to those described for SPE Alternative 2.

OPERATION/LONG-TERM IMPACTS

Maintenance of the pier extension under SPE Alternative 3 would have similar impacts on
marine fish as SPE Alternative 2. Measures noted above would be employed to prevent

discharges of contaminants to the marine environment. These activities would not affect marine
fish.

ESSENTIAL FISH HABITAT

Operational impacts on EFH from the operation of SPE Alternative 3 would be similar to those
described for SPE Alternative 2. The total overwater area would be greater for SPE Alternative 3
than for Alternative 2. Additional differences would include a larger number of piles for SPE
Alternative 3. Minor differences between alternatives would not substantially increase or
decrease operational impacts on EFH. Therefore, since the overall effects of SPE Alternative 3
would be similar to those described for SPE Alternative 2, operation of SPE Alternative 3 may
adversely affect Pacific salmonid, coastal pelagic, and Pacific groundfish EFH.
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THREATENED AND ENDANGERED FISH AND SPECIES OF CONCERN
ESA-Listed Hood Canal Salmonids

Marine Salmonid Habitat Conditions

Water and Sediment Quality

Long-term impacts on water and sediment quality (Section 3.1.2.3.3) from operation of SPE
Alternative 3 would be the same as noted for SPE Alternative 2. Therefore, the operation of
SPE Alternative 3 would not result in degraded water or sediment quality in habitats used by
salmonids.

Physical Habitat and Barriers

The longer pier extension for SPE Alternative 3 would include more piles than SPE
Alternative 2. However, the longer extension under SPE Alternative 3 would occur offshore
of the nearshore juvenile salmonid migratory pathway, and would not increase barriers in this
pathway, similar to conclusions for SPE Alternative 2. Because most species of adult
salmonids are less dependent on nearshore habitats and also have much greater mobility,
these age classes would also not experience a substantial barrier increase under SPE
Alternative 3 compared to SPE Alternative 2.

Biological Habitat

Operational impacts on benthic productivity (Section 3.2.2.3.3) from SPE Alternative 3
would be similar to those described for SPE Alternative 2. The depth of the overwater
structures would be sufficient such that no long-term impacts on aquatic vegetation are
anticipated (Section 3.2.2.3.3). Similar to the design of the shorter pier under SPE
Alternative 2, the long pier extension of SPE Alternative 3 would occur offshore of intertidal
and shallow subtidal habitats, so potential effects on forage fish spawning habitats, nearshore
habitat use, and migration would also be the same (Section 3.3.2.2.2).

Underwater Noise

Due to the same level of vessel and pier activity under each alternative, with the greatest
difference being the location of this activity, underwater noise generated during the operation
of SPE Alternative 3 would be similar to SPE Alternative 2.

Summary of Impacts and ESA-Listed Salmonids Determination

The operational effects of SPE Alternative 3 on nearshore NAVBASE Kitsap Bangor marine
habitats, described above for salmonids, would be slightly greater for SPE Alternative 3
compared to Alternative 2. The long pier extension of SPE Alternative 3 would include an
increase in overwater coverage and in-water piles compared to SPE Alternative 2. However,
these increases would occur in deeper water habitats, away from the nearshore juvenile salmonid
migratory pathway. These differences would neither increase or decrease species level threshold
or habitat effects, and the SPE Alternative 3 effect determination on threatened and endangered
fish species would be the same as described for SPE Alternative 2.
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Therefore, operation of SPE Alternative 3 may affect Puget Sound Chinook salmon, Puget
Sound steelhead, Hood Canal summer-run chum salmon, and bull trout. No operational stressors
associated with the proposed project are anticipated in designated or proposed critical habitats.
Final effect determinations for ESA-listed species and critical habitat will be completed during
the consultation process and included in the Final EIS.

ESA-Listed Hood Canal Rockfish

Similar to the conclusions noted above for operation of SPE Alternative 2, operation of SPE
Alternative 3 would not result in adverse impacts on currents at a scale that would affect larval
retention, water quality, or increase the prevalence of exotic species. Underwater noise from
vessel operations is not anticipated to rise to a level that would limit rockfish occurrence. The
greatest difference between the two alternatives would be the increase in overwater structures
(70,000 vs. 44,000 square feet) and in-water piles (approximately 660 vs. 385) for SPE
Alternative 3. Although the number of piles would increase for this alternative, this difference is
considered insufficient to alter the effect determination on ESA-listed Hood Canal rockfish and
their habitats determined for SPE Alternative 2.

Therefore, operation of SPE Alternative 3 may affect bocaccio, canary rockfish, and yelloweye
rockfish. No operational stressors associated with the proposed project are anticipated in
designated critical habitats. Final effect determinations for ESA-listed species and critical
habitat will be completed during the consultation process and included in the Final EIS.

NON-ESA-LISTED SALMONIDS

Potential impacts described above for ESA-listed salmonids due to operation of SPE Alternative
3 would be similar for other salmonids. The long pier extension of SPE Alternative 3 would
include an increase in overwater coverage and in-water piles compared to SPE Alternative 2.
However, these increases would occur in deeper water habitats. Therefore, operation of SPE
Alternative 3 may result in minor impacts to the habitat use and movement of non-ESA-listed
salmonids through the project area. However, these impacts are not expected to be of a scope or
intensity that would their overall distribution and abundance.

FORAGE FISH

Because the effects on nearshore water and sediment quality, physical habitat, biological habitat,
and underwater noise for both SPE Alternative 2 and 3 would be similar, operational impacts

on forage fish from SPE Alternative 3 would also be similar to those described for SPE
Alternative 2. Since the pier extensions for both alternatives would occur offshore, away from
the nearshore forage fish migratory pathway and intertidal Pacific sand lance spawning habitat,
potential effects on forage fish spawning habitats, nearshore habitat use, and migration would
also be limited. Similar to SPE Alternative 2, minor effects could occur from operation of SPE
Alternative 3 as a result of increased vessel activity, and associated wakes in close proximity to
the nearby 1,650-foot (503-meter) documented Pacific sand lance spawning habitat, and artificial
lighting that could result in minor delays or alteration of forage fish migration.
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OTHER MARINE FISH SPECIES

Operational impacts on other marine fish species for SPE Alternative 3 would be similar to
those described for salmonids and other marine fish species for SPE Alternative 2. Differences
would include a larger overwater structure and an increase in the number of piles under SPE
Alternative 3. There would be some minor reductions in benthic productivity from shading and
a greater alteration of flat-bottomed habitat to structured habitat due to the presence of the piles.
Neither alternative would result in widespread impacts to aquatic vegetation (Sections 3.2.2.3.2
and 3.2.2.3.3), or water and sediment quality in the project area (Section 3.1.2.3.3). Although
minor localized shifts in fish use are likely due to the presence of piles, the differences
summarized above would not substantially increase or decrease operational impacts on other
marine fish species, so the overall effects of SPE Alternative 3 on these species would be similar
to those described for SPE Alternative 2.

3.3.2.3.4. SUMMARY OF SPE IMPACTS

Impacts on fish during the construction and operation phases of the SPE project alternatives,
along with mitigation and consultation and permit status, are summarized in Table 3.3-8.

Table 3.3-8. Summary of SPE Impacts on Fish

Alternative Environmental Impacts on Fish

Impact

SPE Alternative 1: No impact.
No Action

SPE Alternative 2: Construction: Temporary degradation of turbidity and nearshore physical barriers and

Short Pier habitat; temporary decrease in function of habitats and aquatic vegetation used for foraging
(Preferred) and refuge. Underwater noise thresholds for injury and guideline for behavioral disturbance
would be exceeded during pile driving (this action would only occur during in-water work
windows when juvenile salmon are generally not present). Potential disturbance of only
small areas of marine vegetation due to the deep water occurrence of the project.

Operation/Long-term Impacts: Localized changes in fish habitat type from benthic to
structured habitats in the project footprint, waters deeper than 30 feet (9 meters) below
MLLW, with little or no barrier effect on juvenile and adult migratory fish.

ESA: Alternative 2 “may affect” Puget Sound Chinook salmon, Hood Canal summer-run
chum salmon, Puget Sound steelhead, bull trout, bocaccio, canary rockfish, and yelloweye
rockfish.

EFH: Impacts from construction and operation may adversely affect Pacific salmonid,
coastal pelagic, and Pacific groundfish EFH.

SPE Alternative 3: Construction: Temporary degradation of turbidity and nearshore physical barriers and

Long Pier habitat; temporary decrease in the function of habitats and aquatic vegetation used for
foraging and refuge. SPE Alternative 3 would exceed underwater noise thresholds for injury
and the behavioral disturbance guideline for fish during pile driving (this action would only
occur during in-water work windows when juvenile salmon are generally not present), for up
to 44 days longer than for SPE Alternative 2. Potential disturbance of only small areas of
marine vegetation due to deep water occurrence of the project.
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Table 3.3-8. Summary of SPE Impacts on Fish (continued)

Alternative Environmental Impacts on Fish

Operation/Long-term Impacts: SPE Alternative 3 would have approximately 275 more piles
than Alternative 2 and would result in greater localized changes in fish habitat type from
benthic to structured habitats in the project footprint, waters deeper than 30 feet below
MLLW, with little or no barrier effect on juvenile and adult migratory fish. SPE Alternative 3
would create 26,000 sq ft more offshore overwater structure than SPE Alternative 2,
potentially creating additional overwater shading effects on behavior of fish occurring in the
area.

ESA: Alternative 3 “may affect” Puget Sound Chinook salmon, Hood Canal summer-run
chum salmon, Puget Sound steelhead, bull trout, bocaccio, canary rockfish, and yelloweye
rockfish.

EFH: Impacts from construction and operation may adversely affect Pacific salmonid,
coastal pelagic, and Pacific groundfish EFH.

Mitigation: BMPs and current practices to reduce and minimize impacts on marine fish are described in
Section 3.3.1.4.3. Under either alternative, proposed compensatory aquatic mitigation (Appendix C, Section 6.0)
would compensate for the project’s aquatic habitat impacts.

Consultation and Permit Status: The Navy will address impacts on ESA-listed marine fish and MSA-covered
habitats under consultation with the NMFS West Coast Region office under the ESA and MSA. An EFHA will be
prepared and submitted to the NMFS West Coast Region office. A BA will be prepared and submitted to the NMFS
West Coast Region office and the USFWS Washington Fish and Wildlife Office. Final effect determinations for
ESA-listed species and critical habitat will be completed during the consultation process and included in the Final
EIS.

BMP = best management practice; EFH = Essential Fish Habitat; ESA = Endangered Species Act; MLLW = mean
lower low water; MSA = Magnuson-Stevens Fishery Conservation and Management Act; NMFS = National Marine
Fisheries Service; USFWS = U.S. Fish and Wildlife Service.

33.24. COMBINED IMPACTS OF LWI AND SPE PROJECTS
3.3.24.1. SALMONIDS

Construction of the LWI and SPE projects, separately and combined, is expected to result in
temporary and localized water quality effects, including increased turbidity. However, long-term
degradation of nearshore water quality or violations of state water quality standards that

would affect salmonid occurrence (Table 3.3-9) are not anticipated. Although the proposed
projects may result in localized changes in flow patterns, these combined changes are not
expected to be of sufficient scale to affect salmonid migration or the use of suitable habitats. In
addition, in-water construction activities would only occur during the in-water work window
(except non-pile driving work for the LWI project), when nearshore juvenile salmonids are least
abundant.

Within habitats utilized by salmonids, construction of the LWI and SPE projects may result in a
combined loss, depending on the alternative, of up to about 0.1 acre (0.04 hectare) of marine
vegetation, and conversion of up to 0.14 acre (0.056 hectare) of nearshore habitat and up to
0.045 acre (0.018 hectare) of offshore soft-bottom habitat to hard substrate. Benthic habitats
outside of the long-term project footprints would reestablish after construction, whereas those in
the relatively small footprints noted would be permanently lost as habitats that support salmonid
foraging and refuge.
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Table 3.3-9. Summary of Combined LWI/SPE Impacts for Salmonids and Marine Fish

Resource Combined LWI/SPE Impacts

Impact

The combined effects of the LWI and SPE projects on salmonid habitats from
construction would include increased turbidity and impacts to benthic and marine
vegetated habitats and underwater noise, including up to 285 days of pile driving over
Salmonids four in-water work seasons. Long-term impacts to salmonid habitats would largely be
minor and localized, with the exception of LWI Alternative 2, which may increase
barriers to nearshore juvenile salmon migration, potentially resulting in highly localized,
minor delays in migration and increased risk of predation.

The combined effects of the LWI and SPE projects on habitats utilized by other marine
. . fish species from construction would include increased turbidity and impacts to benthic
Other Marine Fish and marine vegetated habitats and underwater noise, including up to 285 days of pile
driving over four in-water work seasons. The long-term alteration of habitat may result
in highly localized, minor changes in habitat use by non-salmonid marine fish species.

Species

Current schedules call for construction of the two projects to not overlap but to occur
sequentially, with LWI occurring first. The maximum number of days required for the LWI and
SPE projects combined would be up to 285 (as low as 161 if pile driving for the two projects
overlaps completely), with up to two in-water work seasons required for each project, for a total
of four in-water work seasons under current schedules. Up to 80 days of in-water pile driving
may be required for construction of the LWI structures, and up to 205 days may be require for
the SPE, depending on the alternative. If some of this work occurred concurrently for both LWI
and SPE, the ranges to effect for pile driving noise could overlap, thus increasing the size of the
total ensonified area. However, this would only be during instances when pile driving is
conducted simultaneously at both sites; pile driving of the same type (e.g., impact proofing)
would be relatively unlikely to occur at the same time. Once construction is completed,
underwater noise during operations would return to levels similar to existing conditions.

The maximum combined coverage of overwater structures for combinations of the LWI and SPE
alternatives would be 2 acres (0.8 hectare). However, all of the overwater coverage that occurs
in the nearshore migratory pathway for these two projects would be associated with LWI
Alternative 2.

The intertidal and shallow subtidal piles and mesh of LWI Alternative 2 may create a migrational
barrier to nearshore-migrating salmonids, resulting in a potential increase in predation risk. The
combined maximum number of in-water permanent piles required for the LWI and SPE
alternatives would be up to 810, depending on the alternative. However, although more piles
could occur for the SPE alternative (up to 660) than LWI (up to 150), the offshore location of the
SPE piles would not substantially increase the potential nearshore migrational barrier effect
represented by the intertidal and shallow subtidal LWI in-water structures alone.

3.3.2.4.2. OTHER MARINE FISH SPECIES

Combined impacts on other marine fish species from the construction and operation of the LWI
and SPE projects would be similar to those described above for salmonids (Section 3.3.2.4.1).
The in-water portions would result in direct habitat conversion from soft-bottom benthic habitats,
to hard substrate (Section 3.3.2.4.1). These habitat impacts could reduce the amount of foraging
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and refuge habitats for some species, including shiner perch, gunnels and forage fish. However,
some fish species prefer more structured habitats (e.g., pile perch, greenling, juvenile rockfish,
and cabezon) and may benefit from in-water structures. Nearshore migrating forage fish may
experience a similar potential barrier effect from LWI Alternative 2 (as described above for
salmonids), but most are expected to be able to swim through the mesh. There is potential for
them to delay or alter their migration, but these impacts would be highly localized the mesh
itself.
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3.4. MARINE MAMMALS

Marine mammals discussed in this section include species of several mammalian orders that
are adapted to life in the marine environment. Cetaceans (including whales, dolphins, and
porpoises) live exclusively in aquatic environments, whereas pinnipeds (seals and sea lions)
rest and bear their young on marine shorelines. Other marine mammals such as sea otters
and sirenians are not discussed in this section because they do not occur in the project area.
Terrestrial mammals such as river otters and mink that primarily occur in freshwater
environments are discussed in Section 3.6.

34.1. Affected Environment
34.1.1. EXISTING CONDITIONS

Eight marine mammal species have been documented in Hood Canal waters: humpback whale
(Megaptera novaeangliae), Steller sea lion (Eumetopias jubatus), California sea lion (Zalophus
californianus), harbor seal (Phoca vitulina), transient killer whale (Orcinus orca), gray whale
(Eschrichtius robustus), Dall’s porpoise (Phocoenoides dalli), and harbor porpoise (Phocoena
phocoena) (Table 3.4-1). With the exception of the Steller and California sea lion, these species
may potentially occur year round in Hood Canal. One species (humpback whale) that has been
detected in Hood Canal is federally listed under the ESA (Table 3.4-2).

California sea lions and harbor seals are the most prevalent species of marine mammal in the
vicinity of the Bangor waterfront. The Steller sea lion is present from fall to spring (late
September to May), and the California sea lion is present from late summer to late spring
(August to early June). Harbor seals are present year round in Hood Canal and occur regularly at
NAVBASE Kitsap Bangor. Because these three species are predictably present at NAVBASE
Kitsap Bangor during these periods, they are included in the analysis. Further, harbor porpoise
have been documented on multiple occasions in Hood Canal since 2011, and consequently are
also included in the analysis. Pods of transient killer whales have occurred on only two
occasions in Hood Canal in the past decade. However, because these occurrences involved
lengthy stays by the whale pods, this stock is included in the analysis.

Three rare species that have been documented in Hood Canal waters are not carried forward in the
analysis. Dall’s porpoise has only been documented once in Hood Canal and therefore is not
included in the analysis. Humpback whales are occasionally present in small numbers in Puget
Sound, and after an absence of sightings for over 15 years, an individual was seen in Hood Canal
over a three-week period in early 2012. However, since this sighting is an exception to the
normal occurrence of this species in Washington inland waters, it is not included in this analysis.
Gray whales have been infrequently documented in Hood Canal waters over the past decade, but
the sightings are an exception to the normal seasonal occurrence of gray whales in Puget Sound
feeding areas. Consequently, because gray whales are unlikely to be present in Hood Canal, the
species is not included in this analysis.

The Southern Resident killer whale stock is resident to the inland waters of Washington State
and British Columbia; however, it has not been seen in Hood Canal since 1995. This species is
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included in the analysis of indirect effects because its prey base includes salmonid species that
may be affected by the project.

Table 3.4-1.Marine Mammals Historically Sighted in Hood Canal

Stock(s) Season(s) of Relative
Species Abundance' Occurrence Occurrence®
Humpback Whale 3 )
Megaptera novaeangliae ( C1V’?1080 3) Year rosugltjjnlg Puget Rare
CA/OR/WA stock e
Steller sea lion 63.160 Eall 4 ing (lat
o , - all to spring (late
Eumetopias jubatus 78.1982 September — May) Seasonal
Eastern U.S. stock/DPS
California sea lion Late summer to late
Zalophus californianus 296,750° spring (August — Seasonal
U.S. stock early June)
Harbor seal Year round; resident
Phoca vitulina 3,555" species in Hood Likely
Hood Canal stock Canal
Killer whale Year round in Puget
Orcinus orca 243%° Sound, last seen in Rare
West Coast transient stock Hood Canal in 2005
Harbor porpoise 10,682° .
Phocoena phocoena (CV=0.38) Year round Likely
WA inland waters stock '
Dall’s porpoise 42 000 Year round in Puget
Phocoenoides dalli CV,— 0.33 Sound, last seen in Rare
CA/OR/WA stock (CV=0. Hood Canal in 2008
Migrants and a few
Gray whale 19,126° individuals present in Rare
Eastern North Pacific (CV=.071) spring in northern
Puget Sound

Sources:

1. NMFS marine mammal stock assessment reports at:

http://www.nmfs.noaa.gov/pr/sars/species.htm
2. Allen and Angliss 2014

3. Carretta et al. 2014

4. Based on Jeffries et al. 2003 sightings and London et al. 2012 correction factors.

CA = California; CV = coefficient of variation; OR = Oregon; WA = Washington

a. Rare: The distribution of the species is near enough to the area that the species could
occur in the area or there are a few confirmed sightings (e.g., humpback in Hood Canal;
transient killer whale in Hood Canal); Likely: Confirmed and regular sightings of the
species in the area year round (e.g., harbor seal); Seasonal: Confirmed and regular
sightings of the species in the area on a seasonal basis (e.g., California sea lion and

Steller sea lion).

b. Minimum population estimate of killer whales that occur in the inside waters of
southeastern Alaska, British Columbia, and northern Washington. This estimate does
not include whales documented on the outer coast or in California.
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Table 3.4-2. Federally Listed Threatened and Endangered Marine Mammals Potentially
Affected by the Proposed Action

S PP o . Critical Habitat at
Wildlife Federal Listing Critical Habitat NAVBASE Kitsap Bangor
Southern Resident Endangered Designated None; closest critical habitat is
killer whale 70 FR 69903 (> 20 ft [6 m] deep) 8.5 mi (13.7 km) northeast of

November 18, 2005 71 FR 69054 base
November 29, 2006

ft = feet; FR = Federal Register; km = kilometer; m = meter; mi = mile

1. DPS = Distinct population segment that is discrete from other populations and important to its taxon. A group of
organisms is discrete if it is “markedly separated from other populations of the same taxon as a consequence of
physical, physiological, ecological, and behavioral factors” (DPS Policy; 61 FR 4722; February 7, 1996).
Significance is measured with respect to the taxon (species or subspecies).

Other marine mammal species, including the minke whale and northern elephant seal, occur in
inland marine waters of Washington State and British Columbia but are not included in the
analysis because they have not been documented in Hood Canal in at least 15 years.

Habitats used by marine mammals in the vicinity of the LWI and SPE project sites include
marine intertidal and subtidal zones associated with the nearshore, marine deeper water areas,
and manmade structures (i.e., marine vessels, piers, wharves, and associated structures that are
in marine waters), as described in Table 3.4-3.

34.1.1.1. MARINE MAMMAL HABITAT

NEARSHORE MARINE HABITAT

Nearshore marine habitats on the Bangor waterfront include intertidal and nearshore subtidal
zones. For purposes of evaluating project impacts the edge of the nonphotic zone, 30 feet

(9 meters) below MLLW, is used to bound the nearshore habitat. Pinnipeds (seals and sea lions)
haul out of water on intertidal habitat; all other marine mammals occurring in Hood Canal occur
in the subtidal zone of nearshore marine waters in addition to deeper water habitats. In Hood
Canal, harbor seals (and to a lesser extent California sea lions) haul out on intertidal substrates,
including river deltas and rocky outcrops (Jeffries et al. 2000). River deltas in Hood Canal are
more accessible for haul-out activities at high tides, when greater numbers of harbor seals haul
out (Huber et al. 2001; London et al. 2002). There are no river deltas near the LWI and SPE
project sites, and neither harbor seals nor California sea lions have been observed hauled out on
intertidal substrates in this area (Agness and Tannenbaum 2009a; Tannenbaum et al. 2009a,
2011a).

Marine mammals occurring or potentially occurring at the Bangor waterfront use the subtidal
zone of nearshore habitat to forage for food resources. Prey items range from crustaceans and
zooplankton (consumed by gray whale) to fish (consumed by other whales, porpoises, seals, and
sea lions) or other marine mammals (i.e., transient killer whales primarily consumed harbor seals
during their recent occurrences in Hood Canal [London 2006]). In the nearshore community,
fish that are consumed by marine mammals include migrating salmonids and forage fish such as
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Table 3.4-3. Marine Mammal Habitats in the Vicinity of the LWI and SPE Project Sites

. . Relative Occurrence
Habitat Type Habitat Value of Species in Hood Canal'
Nearshore Intertidal Zone Areas within the intertidal zone provide Common: California sea lion and
Marine haul-out sites for seals and sea lions. In harbor seal

Hood Canal, haul-out sites are primarily
on river deltas, which occur outside the
Bangor waterfront.

Occasionally Present: Steller sea
lion

Subtidal Zone

The subtidal zone of nearshore marine
waters in Hood Canal provides foraging
habitat for seals, sea lions, and transient
killer whales. May provide foraging
benefits for other marine mammals that
occasionally occur in the area.

Common: California sea lion,
harbor seal

Occasionally Present: Steller sea
lion, harbor porpoise

Rarely Present: Transient killer
whale, gray whale, humpback
whale, Dall’s porpoise

Marine Deeper Water

Same as Subtidal Zone of the Nearshore
Marine.

Common: California sea lion,
harbor seal

Occasionally Present: Steller sea
lion, harbor porpoise,

Rarely Present: transient killer
whale, gray whale, humpback
whale, Dall’s porpoise

Manmade Structures

Manmade structures at and near the LWI
project sites represent unique haul-out
habitat for California sea lions, which are
not known to haul out in groups
elsewhere in Hood Canal.

Common: California sea lion,
harbor seal

Occasionally Present: Steller sea
lion

Sources: Jeffries et al. 2000; Johnson and O’Neil 2001; Jeffries 2007, personal communication; Agness and

Tannenbaum 2009a; Tannenbaum et al. 2009a, 2011a; Navy 2014b

1. Common: consistently present either year round (harbor seal) or during non-breeding season (California sea lion
and Steller sea lion); occasionally present: documented at irregular intervals; rarely present: sporadic sightings,

not occurring on a yearly basis.

surf smelt and Pacific herring, and some demersal fish. Habitat features in the subtidal zone,
such as river mouths and adjacent estuarine habitat, and physical processes, such as eddies and
upwelling, can spatially aggregate the forage resources of marine mammals (Hunt and Schneider
1987). For example, during the in-migration of adult salmonids, estuaries and river mouths
provide relatively dense concentrations of salmonid prey for seals and sea lions (London et al.
2002; London 2006). Availability of forage resources for marine mammals in the subtidal
nearshore is affected by time scales including time of day, season, and year. For example, the
availability of prey that migrate vertically in the water column varies based on time of day.
Additionally, forage fish are more available during the spawning season and salmonids are more
available during periods of migration.

Migrating juvenile salmonids (including Chinook, coho, steelhead, and cutthroat trout) of an
appropriate size to attract marine mammals, and adult surf smelt and Pacific herring occurred in
beach seine surveys in both the LWI and SPE project areas (Section 3.3.1.1; Bhuthimethee et al.
2009). Their numbers varied at different survey locations on different survey dates, reflecting
the use of the waterfront as a seasonal migratory pathway by schooling fish. These data do not
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indicate any attraction to, or extended residence at, any specific locations on the Bangor
waterfront (Section 3.3.1.1).

Nearshore benthic habitats at the LWI project sites and the vicinity of the SPE project site
support a variety of molluscs, annelid worms, and crustaceans (Section 3.2.1.1.3), some of which
may be consumed by gray whales. However, based on the infrequent occurrence of gray whales
in Hood Canal and the absence of any documented feeding events, the nearshore resources at the
project sites do not appear to be utilized by this species.

The LWI project sites include subtidal habitats that support the seasonally available potential
prey species described above for marine mammals. These prey species were sampled at a variety
of survey sites along the Bangor waterfront, and there is no evidence that the project sites attract
any particular concentration of prey with respect to other nearshore areas. The SPE would be
located in deeper water habitat from 30 to 75 feet (9 to 23 meters) below MLLW (see Marine
Deeper Water Habitat below). Adjacent nearshore marine habitats support the same seasonally
available potential prey species observed elsewhere on the Bangor waterfront. Deeper water
prey resources are described below.

MARINE DEEPER WATER HABITAT

Marine deeper water habitats described in this section refer to inland waters of Washington
(Puget Sound including Hood Canal, Strait of Juan de Fuca, and the vicinity of the San Juan
Islands). Food resources previously described for the nearshore zone (e.g., fish including
salmonids, forage fish, and demersal fish) also occur in marine deeper water habitat. Deeper
water habitats at NAVBASE Kitsap Bangor are likely to support migratory prey species (e.g.,
Pacific herring and juvenile salmonids) found in nearshore waters, in addition to adult/sub-adult
salmonids such as Chinook, steelhead, and cutthroat trout. Aggregation of forage resources in
marine deeper waters can be affected by the same processes described for nearshore marine
habitat, generally resulting in a patchy distribution of forage resources for marine mammals and
marine birds (Section 3.5) across time and space (Hunt and Schneider 1987). Although the LWI
project would be constructed in shallower water, prey resources in deeper water habitats adjacent
to the LWI and SPE project sites are as described in this section.

MANMADE STRUCTURES

California sea lions, harbor seals, and Steller sea lions use manmade structures along the Bangor
waterfront as haul-out sites. Submarines intermittently dock at four of the overwater structures
for service, and both Steller and California sea lions have been observed hauled out on the
above-water portion of the submarines at Delta Pier. As many as 81 California sea lions have
been observed hauled out on docked submarines, the pontoons that support the PSB, and other
structures (Agness and Tannenbaum 2009a; Tannenbaum et al. 2009a, 2011a; Navy 2014b).
Harbor seals seldom haul out in the vicinity of NAVBASE Kitsap Bangor but have been
observed on the PSBs, the wavescreen at Carderock Pier, on buoys, barges, and small marine
vessels (Agness and Tannenbaum 2009a; Tannenbaum et al. 2009a, 2011a).
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MANMADE STRUCTURES AT THE LWI PROJECT SITES

There are no manmade structures at the LWI project sites. The north LWI project site is
approximately 1,000 feet (300 meters) from EHW and the south LWI project site is
approximately 900 feet (275 meters) from Delta Pier. However, neither existing structure
provides a haul-out opportunity for pinnipeds. Submarines berthed at Delta Pier provide haul-
out locations for California and Steller sea lions. Harbor seals haul out on the pontoons of the
PSBs attached to Delta Pier and EHW-1.

MANMADE STRUCTURES AT THE SPE PROJECT SITE

The Service Pier is not accessible to pinnipeds although harbor seals occasionally haul out on
nearby pontoons of the PSB.

34.1.1.2. THREATENED AND ENDANGERED MARINE MAMMAL SPECIES

The humpback whale has rarely been sighted in Hood Canal and is not included in the analysis.
There would be no effect on the humpback whale from the Proposed Action. The Southern
Resident killer whale does not occur in Hood Canal, but it is included in the analysis because the
project may adversely affect its prey (Hood Canal salmonid species).

SOUTHERN RESIDENT KILLER WHALE

STATUS

Southern Resident killer whales were listed as endangered under the ESA in 2005 (70 FR
69903), a recovery plan was approved in 2008 (73 FR 4176), and critical habitat was designated
in 2006 (71 FR 69054). A combination of natural factors including ocean conditions, reductions
in prey resources, disturbance from vessel traffic, and toxins most likely contributed to the
whales’ decline (NMFS 2008b). Critical habitat for the Southern Resident killer whale does not
include Hood Canal (NMFS 2006), and NMFS has not confirmed any sightings of this whale
stock in Hood Canal since 1995 (NMFS 2008b). Ongoing genetic and morphological studies of
Puget Sound killer whales indicate that Southern Resident killer whales are a distinct population.
Although their geographic ranges overlap considerably with transient and Northern Resident
killer whales, which inhabit the Strait of Georgia and coastal British Columbia, they do not
appear to associate or interbreed with the other killer whale populations (Ford et al. 2000).

RANGE OF SOUTHERN RESIDENT KILLER WHALE

The Southern Resident killer whale stock consists of three pods (J, K, and L) that reside
primarily in Puget Sound, the Strait of Juan de Fuca, and the Strait of Georgia (British Columbia)
during the spring, summer, and fall (McCluskey 2006; Hauser et al. 2007; Hanson and Emmons
2011). Less information is available on their winter distribution and movements, but
opportunistic sightings and dedicated surveys have detected Southern Resident pods in coastal
waters off Oregon, Washington, Vancouver Island, the mouth of the Columbia River, and as far
south as Monterey Bay, California (Ford et al. 2000; Krahn et al. 2004; Black 2011; Northwest
Fisheries Science Center 2013). There have been no confirmed sightings of Southern Resident
killer whales in Hood Canal since 1995 (Unger 1997; Bain 2006; NMFS 2006).
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POPULATION SIZE

In July 2014 the population consisted of 80 individuals (Center for Whale Research 2014).
Population censuses from 1974 to the present show variations from 71 individuals in 1974 to
99 individuals in 1995 (Carretta et al. 2014).

BEHAVIOR AND ECOLOGY

Unlike transient killer whales, which prey on marine mammals, Southern Residents primarily
consume salmonids (especially Chinook and chum salmon), and also Pacific halibut, rockfish
species, and Pacific herring (Ford and Ellis 2005; Hanson et al. 2010; Hanson 2011).

OCCURRENCE OF SOUTHERN RESIDENT KILLER WHALE AT THE LWI PROJECT SITES

Southern Resident killer whales have not been detected at the LWI project sites.

OCCURRENCE OF SOUTHERN RESIDENT KILLER WHALE AT THE SPE PROJECT SITE

Southern Resident killer whales have not been detected at the SPE project site.
34.1.1.3. NON-LISTED MARINE MAMMALS
STELLER SEA LION

STATUS

The Steller sea lion is distributed from Japan through the North Pacific, including the Aleutian
Islands, central Bering Sea, Gulf of Alaska, southeast Alaska, and south to central California

(55 FR 49204). The Steller sea lion was listed as threatened under the ESA in 1990 (55 FR
49204), and critical habitat was designated 3 years later (58 FR 45269). In 1997, NMFS
reclassified the Steller sea lion into distinct western and eastern population segments based on
demographics and genetics, as authorized by NMFS (62 FR 30772). The eastern DPS, which
occurs from southeast Alaska southward to California (east of 144° West longitude), was delisted
under the ESA in November 2013 (78 FR 66140). There is no designated critical habitat for the
species in Washington.

RANGE OF EASTERN DPS OF STELLER SEA LION

There are no known rookeries in Washington State, but eastern DPS Steller sea lions are present
along the outer coast of Washington at four major haul-out sites year round (NMFS 2008a). These
animals are most likely immature or non-breeding adults from rookeries in other areas (NMFS
2008a), including the southern coastline of Vancouver Island. In addition, Steller sea lions are
occasionally present in Puget Sound at the Toliva Shoals haul-out site in south Puget Sound
(Jeftries et al. 2000), a haul-out near Marrowstone Island (NMFS 2010), a net pen in Rich Passage,
and navigation buoys in Puget Sound (Jeffries 2012, personal communication). Steller sea lions
have been observed hauled out on submarines at Delta Pier from 2008 to the present during fall
through spring months (late September to May) (Bhuthimethee 2008, personal communication;
HDR 2012; Hart Crowser 2013; Navy 2014b). As many as 11 Steller sea lions have been reported
on a given day at this location (Navy 2014b).
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POPULATION SIZE

The eastern DPS has continuously increased at an annual rate of 3 percent over the past
30 years. The most recent population estimate for the Eastern stock ranges from 63,160 to
78,198 individuals (Allen and Angliss 2014).

BEHAVIOR AND ECOLOGY

Steller sea lions occupy all marine water habitats for foraging and they haul out on manmade
structures such as jetties, buoys, rafts, floats, and vessels (Jeffries et al. 2000; Navy 2014b), and
natural sites such as islands and rocky shorelines. They are opportunistic predators, feeding
primarily on fish and cephalopods, and their diet varies geographically and seasonally (Merrick
et al. 1997). Foraging habitat is primarily shallow, nearshore and continental shelf waters;
rivers; and also deep waters (Reeves et al. 2008; Scordino 2010). All reported occurrences of
Steller sea lions on NAVBASE Kitsap Bangor have been of animals hauled out on submarines,
but it is likely they also forage in surrounding waters. Their prey is not well documented in these
marine waters, but they are expected to be opportunistic foragers, similar to California sea lions.

OCCURRENCE OF STELLER SEA LION AT THE LWI PROJECT SITES

Steller sea lions have not been detected at either LWI project site. They haul out at Delta Pier,
which is located approximately 1 mile (1.6 kilometers) from the north LWI project site, and
1,000 feet (300 meters) from the south LWI project site.

OCCURRENCE OF STELLER SEA LION AT THE SPE PROJECT SITE

Steller sea lions have not been detected at the SPE project site, which is located approximately
0.9 mile (1.5 kilometers) from the Steller sea lions’ haul-out location at Delta Pier.

HARBOR SEAL

RANGE OF HARBOR SEAL

Harbor seals are the only species of marine mammal that is consistently abundant and resident
year-round in Hood Canal (Jeffries et al. 2003). The geographic distribution of harbor seals
includes the U.S. west coast from Baja California north to British Columbia and coastal Alaska,
including southeast Alaska, the Aleutian Islands, the Bering Sea, and the Pribilof Islands
(Carretta et al. 2014). For management purposes harbor seals are separated into separate
stocks along the west coast of the continental U.S, including stocks in California, the outer
coast of Oregon and Washington, and Washington inland waters (Carretta et al. 2014).

Recent genetic evidence indicates that three genetically distinct populations occur within the
Washington inland waters stock, including a Southern Puget Sound stock, a Washington
Northern Inland Waters stock, and a Hood Canal stock (Huber et al. 2010, 2012; Carretta et al.
2014). The Hood canal stock is the only population that is expected to occur within the project
area. Harbor seals may occur anywhere along the Bangor waterfront in subtidal or deeper
waters, and have been observed in every month based on surveys conducted from 2007 to 2013
(Agness and Tannenbaum 2009a; Tannenbaum et al. 2009a, 2011a; HDR 2012; Hart Crowser
2013).
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POPULATION SIZE

Harbor seals are the most abundant marine mammal in Hood Canal (Jeffries et al. 2003).
Currently published population estimates were derived from data collected in 1999 (Jeffries et al.
2003) which calculated a population size of approximately 1,000 individuals. However, more
recent unpublished data (2004, 2006, 2010, and 2013) show that although the population size

is variable from year to year it has increased (DeLong 2015, personal communication)

(Table 3.4-1).

BEHAVIOR AND ECOLOGY

Harbor seals use all marine habitats, such as, the intertidal zone and manmade structures are used
for haul-out activities, and subtidal nearshore marine, inside marine deeper water habitats, and
the lower reaches of rivers are used for foraging (Reeves et al. 2008) (Table 3.4—-3). The main
haul-out locations for harbor seals in Hood Canal are on river delta and tidally exposed areas at
the Quilcene, Dosewallips, Duckabush, Hamma Hamma, and Skokomish River mouths, with the
closest haul-out area located 10 miles (16 kilometers) southwest of NAVBASE Kitsap Bangor at
the Dosewallips River mouth (London 2006). Modeled haul-out behavior of Hood Canal harbor
seals indicates that the highest probability of haul-out occurs during the 1.5 hours after high tide,
and is influenced by human disturbance, the timing of pupping and molting, and the presence of
marine predators (London et al. 2012).

Harbor seals mate at sea and females in most areas give birth during the spring and summer.
The Hood Canal population has the latest pupping season in the region, with pupping typically
extending from mid-July through December (Huber et al. 2001).

Harbor seals are opportunistic foragers, and their diverse diet varies by location and season
(Lance and Jeffries 2006, 2007; Luxa 2008; Lance et al. 2012). Their diet in Puget Sound
includes many prey species that are present in nearshore and deeper waters, including Pacific
herring, Pacific hake, walleye pollock, shiner perch, Pacific sand lance, and adult and out-
migrating juvenile salmonids. Analysis of scat samples indicates that Pacific hake, Pacific
herring, and salmon species are the three major components of the harbor seal diet in Hood
Canal (London 2006). Harbor seals in Hood Canal feed on returning adult salmon, including
pink salmon during odd years and threatened summer-run chum, where the average percent
escapement of summer-run chum consumed primarily by harbor seals over 5 years of study was
8 percent (London 2006).

OCCURRENCE OF HARBOR SEAL AT NAVBASE KITSAP BANGOR

Harbor seals have been observed swimming in the waters along NAVBASE Kitsap Bangor

in every month of surveys conducted from 2007 to 2010 (Agness and Tannenbaum 2009a;
Tannenbaum et al. 2009a, 2011a). Harbor seals accounted for the vast majority of marine
mammal sightings during the TPP and EHW-2 construction projects (HDR 2012; Hart Crowser
2013). Atthe EHW-2 project site, harbor seals have been observed hauling out on floats/docks.
Most documented occurrences of harbor seals hauling out along the Bangor waterfront were on
pontoons of the PSBs and on manmade floating structures near KB Dock and Delta Pier. On two
occasions, the group size was four to six individuals near Delta Pier. Harbor seals also have
been observed hauled out on logs and manmade structures such as the floating security fences,
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wavescreen at Carderock Pier, buoys, barges, and marine vessels (Agness and Tannenbaum
2009a; Tannenbaum et al. 2009a, 2011a).

The first documented birth at NAVBASE Kitsap Bangor was on August 5, 2011, when a harbor
seal gave birth on the wavescreen dock at Carderock Pier, approximately 1,000 feet (300 meters)
south of the SPE project site. Additional births have been documented at Bangor, but they were
not located at the project sites. A harbor seal mother and pup were observed on August 13,
2012, on a dock next to the Magnetic Silencing Facility pier (over 1 mile [1.6 kilometers] north
of the north LWI project site and almost 3 miles [4.8 kilometers] north of the SPE project site).
Harbor seal afterbirth was found on a floating dock at the EHW-2 project site on August 1, 2013,
approximately 0.35 mile (0.57 kilometer) from the north LWI site, and 1 mile (1.6 kilometers)
from the south LWI site, and 1.5 miles (2.4 kilometers) north of the SPE project site. In
addition, a few days prior on July 25, 2013, at the EHW-2 project site, a pregnant harbor seal
hauled out on a workboat and subsequently died. This death was reported to NMFS in
accordance with permit requirements.

OCCURRENCE OF HARBOR SEAL AT THE LWI PROJECT SITES

Harbor seals occur in all subtidal and deeper water areas along the Bangor waterfront, and have
been observed swimming in the vicinity of the LWI project sites. There is no evidence of a
preference for either of these sites. A few records exist of individual harbor seals hauled out
primarily on manmade structures on the Bangor waterfront, but none of these records are in close
proximity to the LWI project sites (Tannenbaum et al. 2009a, 2011a; Navy 2014b).

OCCURRENCE OF HARBOR SEAL AT THE SPE PROJECT SITE

In December 2013, a harbor seal was observed hauled out along the shoreline of NAVBASE
Kitsap Bangor at Carlson Spit, just south of the Service Pier (Navy 2014b). A Navy worker
anecdotally reported in late 2013 that for the last 13 years harbor seals have been pupping on
concrete floats on the northeast side of Service Pier. This has not yet been documented by Navy
biologists.

CALIFORNIA SEA LION

RANGE OF CALIFORNIA SEA LION

The geographic distribution of California sea lions includes a breeding range from Baja
California to southern California. The non-breeding distribution extends from Baja California
north to Alaska for males, and encompasses waters of California and Baja California for females
(Maniscalco et al. 2004; Reeves et al. 2008).

As many as 122 California sea lions have been observed hauled out on manmade structures
(submarines, the floating PSB security fence, and barges) from late August through early June on
NAVBASE Kitsap Bangor (Agness and Tannenbaum 2009a; Tannenbaum et al. 2009a, 2011a;
HDR 2012; Hart Crowser 2013; Navy 2014b).
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POPULATION SIZE

An estimated 3,000 to 5,000 California sea lions migrate to Washington and British Columbia
waters during the non-breeding season from September to May (Jeffties et al. 2000). Peak
numbers of up to 1,000 sea lions occur in Puget Sound (including Hood Canal) during this time
period (Jeffries et al. 2000).

BEHAVIOR AND ECOLOGY

California sea lions use a variety of haul-out substrates, from rocky outcrops to beaches, as well
as manmade structures such as navigational buoys (Jeffries et al. 2000), and likely forage in both
nearshore marine and inside marine deeper water habitats. Like harbor seals, California sea lions
are opportunistic foragers whose diet varies by season and location. In the greater Puget Sound
region, California sea lions primarily prey on Pacific hake and Pacific herring (London 2006). In
some locations where sea lions and salmon runs co-exist, California sea lions also feed on
returning adult and out-migrating juvenile salmonids (review in London 2006).

OCCURRENCE OF CALIFORNIA SEA LION AT THE LWI PROJECT SITES

California sea lions have been observed swimming in the vicinity of the LWI project sites,
although there is no evidence of any preference for either of these sites. They haul out on
submarines at Delta Pier, which is approximately 1 mile (1.6 kilometers) from the north LWI
project site and 1,000 feet (300 meters) from the south LWI project site, and also on pontoons of
the floating security barrier (PSB).

OCCURRENCE OF CALIFORNIA SEA LION AT THE SPE PROJECT SITE

California sea lions have been observed swimming in the vicinity of the SPE project site, which
is 0.9 mile (1.5 kilometers) from their haul-out site at Delta Pier.

HARBOR PORPOISE

RANGE OF HARBOR PORPOISE

The harbor porpoise is a coastal species found in fjords, bays, estuaries, and harbors (Reeves

et al. 2008), using nearshore marine and inside deeper water marine habitats. Along the Pacific
coast, this species occurs from Monterey Bay, California, north to the Aleutian Islands and west
to Japan (Reeves et al. 2008). Harbor porpoise are known to occur in Puget Sound year round
(Osmek et al. 1996, 1998; Carretta et al. 2014), and they may occasionally occur in Hood Canal
(Jeftries 2006, personal communication). Harbor porpoises have been observed in deeper water
in the vicinity of NAVBASE Kitsap Bangor (Tannenbaum et al. 2011a; HDR 2012; Hart
Crowser 2013).

POPULATION SIZE

Surveys from 2002 and 2003 for the inside waters stock of harbor porpoise yielded a corrected
abundance estimate of 10,682 individuals (Carretta et al. 2014). Osmek et al. (1998) suggested
that harbor porpoise abundance in other inside waters of northern Washington and British
Columbia (Strait of Juan de Fuca and San Juan Islands) has likely been stable (has not declined)
over the past 5 years. A substantial decline in the abundance of harbor porpoise occurred in
southern Puget Sound after the 1940s, and no harbor porpoises were sighted during surveys in
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1991 and 1994 in southern Puget Sound (Osmek et al. 1995, 1996). Harbor porpoise
observations in northern Hood Canal have increased in recent years (Calambokidis 2010,
personal communication).

BEHAVIOR AND ECOLOGY

Harbor porpoises are usually seen in small groups of two to five animals. Little is known about
their social behavior. Studies of this species in the Gulf of Maine showed that they mature at an
earlier age, reproduce more frequently, and live for shorter periods than other toothed whales
(Read and Hohn 1995). Females reach sexual maturity at 3 to 4 years and may give birth every
year for several years in a row. Calves are born in late spring (Read 1990; Read and Hohn
1995). Dall’s and harbor porpoises appear to hybridize relatively frequently in the Puget Sound
area (Willis et al. 2004). Harbor porpoises can be opportunistic foragers but primarily consume
schooling forage fish (Osmek et al. 1996; Bowen and Siniff 1999; Reeves et al. 2008). Along
the coast of Washington, they primarily feed on Pacific herring (Clupea pallasii), market squid,
and smelts (Gearin et al. 1994).

OCCURRENCE OF HARBOR PORPOISE AT THE LWI PROJECT SITES

Harbor porpoise have not been detected at the LWI project sites.

OCCURRENCE OF HARBOR PORPOISE AT THE SPE PROJECT SITE

Harbor porpoise have not been detected at the SPE project site.
TRANSIENT KILLER WHALE

SPECIES RANGE

The geographical range of the West Coast stock of transient killer whales includes the northeast
Pacific from California to southeastern Alaska (Allen and Angliss 2014). This stock spends
most of its time along the outer coast, but they also enter inside marine waters of Washington
and British Columbia. Transient killer whale occurrences in inside marine waters have increased
between 1987 and 2010, possibly because the abundance of some prey species (seals, sea lions,
and porpoises) has increased (Houghton et al., in preparation). Transient killer whales were
observed in Hood Canal in 2003 and 2005, but prior to these occurrences, transients were rarely
seen in Hood Canal. The 2003 occurrence consisted of 11 killer whales seen for 59 days
between January and March, and the 2005 event consisted of 6 killer whales seen for 172 days
between January and June (London 2006).

POPULATION SIZE

Preliminary analysis of photographic data has identified 521 individual transient killer whales
in the West Coast stock (Allen and Angliss 2014). However, the subpopulation most likely to
occur in the inside waters of southeastern Alaska, British Columbia, and northern Washington
is smaller. A mark-recapture estimates the West Coast stock in 2006 that excluded a poorly
known “outer coast” subpopulation and whales from California is 243 individuals (95 percent
probability interval = 180-339) (Allen and Angliss 2014). The number in Washington waters
at any given time is probably fewer than 20 individuals (Wiles 2004).
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BEHAVIOR AND ECOLOGY

Transient killer whales feed on marine mammals and some seabirds, but they apparently do not
consume fish, unlike Southern Resident killer whales (Morton 1990; Baird and Dill 1996; Ford
et al. 1998, 2005; Ford and Ellis 1999). While present in Hood Canal, transient killer whales
prey on harbor seals in the subtidal zone of the nearshore marine and marine deeper water
habitats (London 2006). Other observations of foraging transient killer whales indicate that they
prefer to forage for pinnipeds in shallow, protected waters (Heimlich-Boran 1988; Saulitis et al.
2000).

OCCURRENCE OF TRANSIENT KILLER WHALE AT THE LWI PROJECT SITES
Transient killer whales have not been detected at the LWI project sites.
OCCURRENCE OF TRANSIENT KILLER WHALE AT THE SPE PROJECT SITE
Transient killer whales have not been detected at the SPE project site.
3.4.1.2. HEARING AND UNDERWATER SOUND

Marine mammals produce sounds that are linked to their peak hearing capabilities in order to
interact with one another, but their hearing sensitivity extends beyond that peak range to allow
them to detect acoustic cues from their environment (Ketten 2004). They use sound to navigate
in limited visibility conditions, detect prey, and detect and respond to predators. Manmade
sound in the marine environment that is in excess of certain levels can affect marine mammals
behaviorally and physiologically. Measurements of marine mammal vocalizations and hearing
capabilities provide some basis for assessing whether exposure to a particular sound source may
impact the ability of these species to function in their environment. Specifically, noise level (dB)
and frequency (Hz) can affect the susceptibility of marine mammals to underwater sound. Sound
frequency bands relevant to marine mammal species are based on measured or estimated hearing
ranges (Southall et al. 2007) as well as vocalizations. The following sections summarize
information available for the species that have been identified as occurring in Hood Canal.

3.4.1.2.1. MARINE MAMMAL VOCALIZATIONS AND HEARING

Table 3.4—4 summarizes sound production and hearing capabilities for marine mammal species in
the project area. The estimated auditory bandwidth is the lower to upper frequency hearing cut-
off. The bandwidth of best hearing sensitivity is the portion of this range with lowest hearing
thresholds measured in laboratory studies. Direct measurement of hearing sensitivity under
laboratory conditions exists for approximately 20 of the nearly 130 species of marine mammals
(Southall et al. 2007), including smaller toothed whales such as dolphins and porpoises, killer
whales, and pinnipeds. Hearing sensitivity for larger whales has been modeled based on ear
anatomy obtained from stranded animals or inferred from vocalizations and responses to sound in
their environment (Ketten 2004). Species differ in absolute sensitivity and the frequency range of
best hearing sensitivity. In general, marine mammals are arranged into the following functional
hearing groups based on their generalized hearing sensitivities: high-, mid- and low-frequency
cetaceans, phocid pinnipeds (true seals), and otariid pinnipeds (sea lions and fur seals) (Southall
et al. 2007; NOAA 2013).
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Table 3.4-4.
Potentially within the Project Area

Hearing and Vocalization Ranges for Marine Mammal Functional Hearing Groups and Species

Functional Hearing
Group — Estimated
Auditory Bandwidth'

Functional
Hearing Group'

Species
Represented in
Project Area

Vocalization Dominant
Frequencies (citation)

Best Hearing Sensitivity
Range (citation)

High-Frequency

200 Hz to 180 kHz'
Cetaceans

Harbor Porpoise

120 to 140 kHz (pulses; Tyack and Clark 2000;
Hansen et al. 2008);
110 to 150 kHz (Ketten 1998)

16 to 140 kHz (bimodal; reduced sensitivity at
64 kHz; maximum sensitivity 100 to 140 kHz;

Kastelein et al. 2002)

Mid-Frequency

1.5 to 6 kHz (pulses; Richardson et al. 1995)

18 to 42 kHz

Cetaceans 150Hz to 160 kHZ' Killer Whale 35 to 50 kHz (echolocation; Au et al. 2004) (Szymanski et al. 1999)
6 to 12 kHz (whistles; Richardson et al.1995)
In-water: 75 Hz to In-water: 250 Hz to 4 kHz (males-grunts, growls, In-water: 1 to 50 kHz (Southall et al. 2007)
Phocid Pinnipeds 100 kHZ.Z Harbor Seal roars; Hanggi and Schusterman 1994) In-air: 6 to 16 kHz (Richardson et al. 1995;

(true seals) In-air: 75 Hz to 30 kHz

In-air: 100 Hz to 1 kHz (males-snorts, grunts,
growls; Richardson et al. 1995)

Wolski et al. 2003)

In-water: 100 Hz to
40 kHZ

In-air: 25 Hz to 30 kHz®

Otariid Pinnipeds
(sea lions)

Steller Sea Lion

In-water: <1 kHz (male-pulses; Schusterman

et al. 1970)

In-air: 150 Hz to 1 kHz (females; Campbell et al.
2002)

In-water: 1 to 16 kHz (male; Kastelein et al.
2005)

16 to 25 kHz (female; Kastelein et al. 2005)
In-air: 5 to 14 kHz (Schusterman 1974;
Mulsow & Reichmuth 2008; Mulsow &
Reichmuth 2010)

California Sea
Lion

In-water: 500 Hz to 4 kHz (clicks, pulses, and
barks; Schusterman et al. 1966, 1967;
Schusterman & Balliet 1969)

In-air: 250 to 5 kHz (barks; Schusterman 1974)

In-water: 1 to 28 kHz (Schusterman et al.
1972)
In-air: 4 to 16 kHz (Mulsow et al. 2011a,b)

Hz = Hertz; kHz = kilohertz

1. Source: Southall et al. 2007

2. Source: NOAA 2013

3. Source: Mulsow and Reichmuth 2010
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PINNIPEDS

Pinnipeds are amphibious, meaning that all foraging activity takes place in the water, but
offspring are born on land at coastal rookeries (Mulsow and Reichmuth 2008). Thus, underwater
and in-air frequency ranges for hearing and vocalizations are relevant to these species. 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). Individually
distinct vocalizations exchanged between mothers and pups are thought to be the main way in
which mothers reunite with their pups after returning to crowded rookeries following foraging at
sea (Mulsow and Reichmuth 2008). On land, California sea lions make raucous barking sounds,
with most of the sound energy occurring at less than 2 kilohertz (kHz) (Schusterman 1974). As
amphibious mammals, pinniped hearing differs in air and in water (Kastak and Schusterman
1998), and separate auditory ranges have been measured in each medium. Phocid species have
demonstrated an extended underwater frequency range of hearing, especially in the higher
frequencies (Hemila et al. 2006; Kastelein et al. 2009; Reichmuth et al. 2013), compared to the
otariid species. Phocid ears have anatomical features that appear to adapt them better to hearing
underwater than otariids (Hemila et al. 2006). Harbor seals hear almost equally as well in air as
underwater and have lower underwater sound detection thresholds at lower frequencies (below
64 kHz) than California sea lions (Kastak and Schusterman 1998). This difference is thought to
make harbor seals more vulnerable to low-frequency manmade sounds such as ships and oil
platforms.

KILLER WHALE

Killer whales produce several types of underwater sounds, including: (1) clicks used for
echolocation, (2) highly variable whistles produced while whales socialize, and (3) pulsed
signals generated at high repetition rates (Ford 1987). Both behavioral and auditory brainstem
response measurements indicate they can hear in a frequency range of 1 to 100 kHz and are
most sensitive at 20 kHz. This is one of the lowest maximum-sensitivity frequencies known
among toothed whales (Szymanski et al. 1999).

Killer whales are “mid-frequency” cetaceans; that is, their echolocation signals use a frequency
range that is somewhat lower than some of the other toothed whales, such as harbor porpoise.
Social signals generally involve a lower frequency range. The most abundant and characteristic
sound type produced by killer whales is pulsed signals, which are highly repetitive and fall into
distinctive structural categories (Ford 1987). These are referred to as discrete calls, and one of
their potential functions may be to help whales maintain contact while they are out of sight of
each other (Ford and Ellis 1999).

The discrete call repertoire of Pacific Northwest transients is smaller than that of resident
whales, with only four to six calls, none of which is used by resident whales. Moreover,
transients are far quieter than residents when foraging, suggesting that transients must

remain relatively silent to avoid alerting their prey because marine mammals such as pinnipeds

are highly sensitive to sounds in the frequency range of sonar clicks (Barrett-Lennard et al.
1996).
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HARBOR PORPOISE

The harbor porpoise is a “high-frequency” cetacean, meaning that the species uses high-
frequency sounds for echolocation and lower frequency signals for social interactions (Southall
et al. 2007). Its auditory range includes very high frequencies (estimated auditory bandwidth
for the high-frequency category is 200 Hz to 180 kHz) (Southall et al. 2007).

3.4.1.2.2. SUSCEPTIBILITY OF MARINE MAMMALS TO UNDERWATER SOUND

PHYSIOLOGICAL IMPACTS OF SOUND

Marine mammals are susceptible to physiological impacts from noise exposure including
temporary or permanent loss of hearing sensitivity or other physical injuries (Ketten 1995, 2000,
2004; Wartzok and Ketten 1999). Injury could consist of permanent hearing loss, referred to as
permanent threshold shift (PTS), or other tissue damage. This type of injury has not been
documented for pile driving or other construction-related noises because it is not feasible to
measure pre- and post-exposure audiograms of individuals at construction sites. Temporary loss
of hearing sensitivity, referred to as temporary threshold shift (TTS), has been documented in
controlled settings using captive marine mammals exposed to strong sound exposure levels at
various frequencies (Ridgway et al. 1997; Kastak et al. 1999; Finneran et al. 2005), but it has not
been documented in wild marine mammals exposed to pile driving. TTS is an undesirable
outcome of noise exposure because it can potentially affect communication and/or the ability to
detect predators or prey.

BEHAVIORAL RESPONSES TO SOUND

Behavioral responses to sound are highly variable and context specific. For each potential
behavioral change, the magnitude of the change ultimately determines the severity of the
response. A number of factors may influence an animal’s response to noise, including its previous
experience; auditory sensitivity; biological and social status, including age and sex and behavioral
state and activity at the time of exposure. Characteristics of the noise, such as duration and
whether the sounds start suddenly or gradually, play a role in determining the animal’s response.
Indicators of disturbance may include sudden changes in the animal’s behavior or avoidance of
the affected area. A marine mammal may show signs that it is startled by the noise and/or it may
swim away from the sound source and avoid the area. Behavioral changes such as increased
swimming speed, increased surfacing time, and cessation of foraging in the affected area would
indicate disturbance or discomfort.

Controlled experiments with captive marine mammals showed pronounced behavioral reactions,
including avoidance of loud sound sources (Ridgway et al. 1997; Finneran et al. 2003).

Observed responses of wild marine mammals to loud sound sources (typically seismic guns or
acoustic harassment devices) have been varied, but often consist of avoidance behavior or other
behavioral changes suggesting discomfort (Morton and Symonds 2002; also see reviews in
Gordon et al. 2004; Wartzok et al. 2003/2004; and Nowacek et al. 2007). However, some
studies of acoustic harassment and acoustic deterrence devices have found habituation in resident
populations of seals and harbor porpoises (see review in Southall et al. 2007; Blackwell et al.
2004).
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Studies of marine mammal responses to continuous noise, such as vibratory pile installation, are
limited. Marine mammal observers did not detect adverse reactions to the Test Pile Program
(TPP) project or to the first year of EHW-2 construction at NAVBASE Kitsap Bangor (HDR
2012; Hart Crowser 2013). During the TPP project, pinnipeds were more likely to dive and sink
when closer to pile driving activity, and a greater variety of other behaviors were observed with
increasing distance from pile driving (HDR 2012). Harbor seals observed during the EHW-2
project were equally likely to swim, dive, or sink as their ultimate behavior if they were inside
the buffer zone and most likely to dive if they were outside the Waterfront Restricted Area
(WRA) (Hart Crowser 2013). Relatively few observations of cetacean behaviors were obtained
during pile driving for both projects, and all were outside the WRA. Most harbor porpoises were
observed swimming or traveling through the project area and no obvious behavioral changes
were associated with pile driving.

A comprehensive review by Nowacek et al. (2007) of acoustic and behavioral responses to noise
exposure concluded that displacement is one of the most common behavioral responses. To
assess the significance of displacements, it is necessary to know the areas to which the animals
relocate, the quality of that habitat, and the duration of the displacement in the event that they
return to the pre-disturbance area. Short-term displacement may not be of great concern unless
the disturbance happens repeatedly. Similarly, long-term displacement may not be of concern if
adequate replacement habitat is available.

3.4.1.2.3. SUSCEPTIBILITY OF MARINE MAMMALS TO AIRBORNE SOUND

Exposure to airborne sound is primarily a concern for pinnipeds that are hauled out or swimming
or resting with their ears out of the water. Airborne sound does not readily penetrate the
air/water interface (Richardson et al. 1995) and is less significant for cetaceans. In general,
pinnipeds are less sensitive to airborne sound than are most terrestrial carnivores and less
sensitive to underwater sound than strictly aquatic mammals (e.g., cetaceans), within the range of
best sensitivity (Kastak and Schusterman 1998). Pinniped hearing represents a compromise
between aerial and aquatic adaptations, but the extent of adaptation for underwater hearing varies
among pinniped families. California sea lions (members of the Otariidae, or eared seal family)
appear to be better adapted to in-air hearing than underwater hearing, in comparison to harbor
seals (members of the Phocidae, or hair seal family) which are better adapted to hearing
underwater (Richardson et al. 1995; Kastak and Schusterman 1998). Within the range 100 Hz to
1.6 kHz, harbor seals hear nearly as well in air as underwater and have lower thresholds (i.e.,
greater sensitivity) than California sea lions (Kastak and Schusterman 1998). In air, harbor seals
are most sensitive to frequencies between 6 and 16 kHz (Richardson et al. 1995; Terhune and
Turnbull 1995; Wolski et al. 2003), but have functional hearing between 100 Hz and 30 kHz
(Richardson et al. 1995; Kastak and Schusterman 1998). Thus, construction noise such as pile
driving is well within the low-frequency range for this species. California sea lions are most
sensitive at frequencies between 2 and 16 kHz (Schusterman 1974), and thus have functional
hearing that includes lower-frequency construction noise (Kastak and Schusterman 1998).

A general discussion of behavioral responses to noise is provided in Section 3.4.1.2.2.
Monitoring studies of hauled-out marine mammals near construction sites have generally
reported negative results with respect to airborne sound (i.e., no apparent behavioral harassment),
possibly because of habituation and the distances between the construction and the haul-out sites.
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Blackwell et al. (2004) reported that ringed seals hauled out as close as 1,640 feet (500 meters)
to pile driving showed no adverse reaction. The marine mammal monitoring reports for the

San Francisco—Oakland Bay Bridge East Span Seismic Safety Project (CALTRANS 2001, 2006,
2010) indicated that pile driving noise at the Yerba Buena Island harbor seal haul-out site,
located from 2,953 feet (900 meters) to 4,920 feet (1,500 meters) from the pile driving barges,
did not appear to elicit reactions from the seals.

3.4.1.3. CURRENT REQUIREMENTS AND PRACTICES
ENDANGERED SPECIES ACT

The ESA (16 USC 1531 et seq.) protects fish, wildlife, and plant species that are listed as
threatened or endangered in the United States or elsewhere. Provisions are made for listing
species, as well as for recovery plans and the designation of critical habitat for listed species.
The ESA outlines procedures for federal agencies to follow when taking or approving actions
that may jeopardize listed species. The ESA also protects the designated critical habitat of listed
species from adverse modification or destruction. NMFS is authorized to oversee compliance
with the ESA for federally listed marine mammals. The LWI and SPE projects could indirectly
affect Southern Resident killer whales because of effects on their prey base. The Navy would
prepare a biological assessment and request informal consultation with NMFS (West Coast
Region Office) under the ESA because the proposed action would not be likely to affect this
listed species. After consultation, NMFS would issue a letter of concurrence (for informal
consultation) or a biological opinion (for formal consultation) that may place conditions on
project construction and/or operation to minimize effects on ESA-protected species, including
seasonal restrictions on construction.

MARINE MAMMAL PROTECTION ACT

The Marine Mammal Protection Act (MMPA) (16 USC 1361 et seq., as amended) places a
moratorium on the taking and importation of all marine mammal species in the project area, with
provisions for allowing incidental take and other regulated takings. NMFSHQ administers the
MMPA for all 10 of the species of cetaceans, seals, and sea lions that occur in the vicinity of the
LWTI and SPE project sites. An Incidental Harassment Authorization (IHA) or Letter of
Authorization (LOA) may be issued for projects involving taking of marine mammals due to
harassment. 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) (50 CFR, Part 216 Subpart A, Section 216.3-
Definitions). The Navy would submit an IHA application to NMFSHQ for Level B harassment
due to construction of the LWI and SPE.

Underwater Sound Injury and Behavioral Harassment Thresholds

Since 1997, NMFS has used generic sound exposure thresholds to determine when an activity in
the ocean that produces sound might harm a marine mammal (70 FR 1871). These thresholds
are used to determine compliance with the MMPA (16 USC 1362 Sec. 3 (13)) and the ESA
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(16 USC 1531 et seq.), although the effects determinations and language used to report exposure
to harmful noise levels are different for the two statutes. The MMPA imposes a moratorium on
the taking of marine mammals, where “take” means to harass, among other actions. The MMPA
defines two levels of harassment, each of which has been assigned a noise exposure threshold.
Injury-level thresholds apply in situations where the noise “has the potential to injure a marine
mammal or marine mammal stock in the wild” (Level A harassment) (16 USC 1362 Sec. 3
(18)(A)(1)). Behavioral disturbance (harassment) thresholds are applied in situations where the
noise “has the potential to disturb a marine mammal or marine mammal stock in the wild by
causing disruption of natural behavioral patterns, including, but not limited to, migration,
breathing, nursing, breeding, feeding, or sheltering” (Level B harassment) (16 USC 1362 Sec. 3
(18)(A)(i1)). The effects determination in the following analysis is expressed in numbers of
marine mammals exposed to harassment as a result of construction and operation of the LWI
and SPE. The Navy will submit an application for an IHA from NMFSHQ under the MMPA
[Sec. 101(a)(5)(D)], listing the estimated number of marine mammals exposed to harassment
incidental to construction and operation of the project.

The ESA provides broad protection from take for listed species and their habitats, but the process
of determining project effects is different from the MMPA process. For construction and
operation of the LWI and SPE, the Navy is working with NMFS West Coast Region Office,
including submittal of a biological assessment of the potential effects of the project on listed
species and critical habitat, and also including an estimate of the exposure of listed species to
project-related adverse effects and a justification of the effect determination for each species
addressed. The agency will prepare a biological opinion that states, among other findings and
conditions, the amount or extent of allowable incidental taking of listed species.

Airborne Sound Behavioral Harassment Thresholds

As described above for Underwater Sound Injury and Behavioral Harassment Thresholds,
NMEFS has used generic sound exposure thresholds to determine when an activity in the ocean
that produces sound might result in impacts such as injury to a marine mammal (70 FR 1871).
NMES has identified behavioral harassment threshold criteria for airborne noise generated by
pile driving for pinnipeds regulated under the MMPA. Injury threshold criteria for airborne
noise have not been established. The behavioral harassment threshold for harbor seals is 90 dB
RMS (unweighted) and for all other pinnipeds is 100 dB RMS (unweighted).

3.4.2. Environmental Consequences

34.2.1. APPROACH TO ANALYSIS

The evaluation of impacts on marine mammals considers the importance of the resource (i.e.,
legal, recreational, ecological, or scientific); the proportion of the resource affected relative to its
occurrence in the region; the particular sensitivity of the resource to project activities; and the
duration of environmental impacts or disruption. Impacts on resources would be critical if any of
the following conditions apply:
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» Habitats of high concern are adversely affected over relatively large areas;

» Disturbances to small, essential habitats would lead to regional impacts on a protected
species; or

» Disturbances harass or impact the ability of species to acquire resources and ultimately
impact the abundance or distribution of federally listed threatened or endangered species.

The analysis of impacts on marine mammals addresses construction and operational impacts on
behavior, habitat, movement, and prey base for the eight species described in Section 3.4.1.1.
Direct effects causing behavioral disturbance or injury and effects of permanent habitat loss are
concerns, as is continued or progressive habitat degradation.

The primary impacts on marine mammals from construction of the LWI and SPE would be
associated with water quality changes (turbidity) in nearshore habitats, noise associated with
impact and vibratory pile driving, construction vessel traffic, and changes in prey availability. In
particular, underwater pile driving noise during the construction period has the potential to
disrupt marine mammal foraging, resting, and transit in the vicinity of the LWI and SPE project
sites. The zones of impact due to construction noise are described in following sections. Pile
driving would exceed some of the underwater noise thresholds for marine mammals established
by NMES for behavioral harassment and injury, and result in the greatest potential for adverse
impacts on marine mammals. Construction impacts on marine mammals are anticipated to be
temporary and highly localized to the construction area, as discussed below in detail for each
project alternative, with the exception of impacts due to vibratory pile driving noise, which
would extend over a large area as described in Sections 3.4.2 and 3.4.3.

Long-term operation of the LWI and SPE would include the presence of in-water barriers in
areas that currently do not have in-water barriers. Marine mammals are highly mobile and would
be able to swim around the nearshore (LWI) barriers and the deeper water SPE. However, these
barriers may affect the migratory pathways and distribution of some fish populations that are
preyed upon by marine mammals, as described in Section 3.3.2.2.

3.42.2. LWIPROJECT ALTERNATIVES
3.422.1. LWI ALTERNATIVE 1: NO ACTION

There would be no activities related to construction or operations that would disturb marine
mammals in the project area under the No Action Alternative. Therefore, this alternative would
have no impacts on marine mammals.

3.4.2.2.2. LWI ALTERNATIVE 2: PILE-SUPPORTED PIER

Construction of the LWI would directly impact marine mammals primarily through underwater
noise generated by pile driving. Underwater noise thresholds for behavioral disturbance would
be exceeded, as described below, with potential adverse impacts (takes) as defined by the
MMPA. Project-related changes in water quality, vessel traffic, and prey availability may also
affect marine mammals indirectly or directly.
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Long-term indirect impacts would result from localized changes in benthic prey population
composition (Section 3.2) and marine fish populations (Section 3.3). The primary impacts on
marine fish from operation of LWI Alternative 2 would include an increase of physical barriers
in the nearshore environment, alteration of nearshore habitats including some reduction in
natural refugia, some reduction in prey availability, a potential reduction in the forage fish
community, and a decrease in nearshore aquatic vegetation.

Impacts on marine mammals from operation of this alternative are anticipated to be highly
localized because marine mammals are wide-ranging and have a large foraging habitat available
in Hood Canal, relative to the foraging area that might be impacted by operation of the LWI.

CONSTRUCTION OF LWI ALTERNATIVE 2

The primary impacts on marine mammals from construction of the LWI would be associated
with water quality changes (turbidity) in nearshore habitats, noise associated with impact and
vibratory pile driving and other construction equipment, construction vessel traffic, and changes
in prey availability. Since harbor seals are resident in Hood Canal, they would be present during
the entire proposed construction season for the LWI (July 16 through January 15). Harbor
porpoises and transient killer whales also may occur at any time during the year. California sea
lions are present during late summer and winter months, (about 5 out of the 6 months of the
proposed in-water construction work), and Steller sea lions are present during fall and winter
months (about 3.5 months out of the 6 months of in-water construction work). Marine mammals
are likely to avoid (indicating behavioral disturbance) the vicinity of pile driving. The likelihood
of adverse impacts on these species would be minimized through application of mitigation
measures described in the Mitigation Action Plan (Appendix C).

The following sections describe how each of these factors would impact abundance and
distribution of marine mammals present or potentially present on NAVBASE Kitsap Bangor
during construction.

WATER QUALITY

Construction of the LWI would affect water quality in the project area due to installation of piles
and steel plate anchors for the mesh barrier, anchoring of barges and tugs, relocation of PSB
buoys, and work vessel movements, as discussed in Section 3.1.2.2.2. Water quality would be
impacted during tug and barge operations and installation of piles, because bottom sediments
would be temporarily resuspended and spread up to approximately 100 feet (30 meters). A
maximum of 13.1 acres (5.3 hectares) of benthic habitat may be temporarily disturbed within
the construction footprint. Resuspended sediments would increase turbidity periodically during
in-water construction activities, but turbidity is expected to be localized (within the 100-foot
construction corridor) and temporary during the course of project construction. Metals and
organic contaminants that may be present in sediments could also become suspended in the water
column in the construction impact zone, but these contaminants are within sediment quality
guidelines, as discussed in Section 3.1.1.1.3. Water quality could also be impacted by
stormwater discharges (contaminant loading), and spills (contaminant releases). However,
construction-period conditions are not expected to exceed water quality standards, and measures
for the protection of marine water quality and the seafloor would be implemented to minimize
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impacts (Mitigation Action Plan, Appendix C). Marine mammals are expected to avoid the
immediate construction area due to increased vessel traffic, noise and human activity, increased
turbidity, and potential difficulty in finding prey. Because suspended sediment and contaminant
concentrations would be low, and exposures would be localized, no impacts on marine mammals
are expected due to changes in water quality during construction. Considering the wide
distribution of marine mammals in inland marine waters, water quality changes due to LWI
Alternative 2 would not significantly affect these populations or overall distribution.

VESSEL TRAFFIC

Vessel movements have the potential to affect marine mammals directly by accidentally striking
or disturbing individual animals. For example, several studies have linked vessels with
behavioral changes in killer whales in Pacific Northwest inside waters (Kruse 1991; Kriete 2002;
Williams et al. 2002; Bain et al. 2006), although it is not well understood whether the presence
and activity of the vessel, the vessel noise, or a combination of these factors produces the
changes. It seems likely that both noise and visual presence of vessels play a role in prompting
reactions from these animals. The probability and significance of vessel and marine mammal
interactions is dependent on several factors including numbers, types, and speeds of vessels; the
regularity, duration, and spatial extent of activities; and the presence/absence and density of
marine mammals.

Behavioral changes in response to vessel presence include avoidance reactions, alarm/startle
responses, temporary abandonment of haul-outs by pinnipeds, and other behavioral and
stress-related changes (e.g., altered swimming speed, direction of travel, resting behavior,
vocalizations, diving activity, and respiration rate) (Watkins 1986; Wiirsig et al. 1998; Terhune
and Verboom 1999; Ng and Leung 2003; Foote et al. 2004; Mocklin 2005; Bejder et al. 2006;
Nowacek et al. 2007). Some dolphin species approach vessels and are observed bow riding or
jumping in the wake of a vessel (Norris and Prescott 1961; Shane et al. 1986; Wiirsig et al. 1998;
Ritter 2002). In other cases neutral behavior (i.e., no obvious avoidance or attraction) has been
reported (review in Nowacek et al. 2007). Little is known about the biological importance of
changes in marine mammal behavior under prolonged or repeated exposure to high levels of
vessel traffic, such as increased energetic expenditure or chronic stress, which can produce
adverse hormonal or nervous system effects (Reeder and Kramer 2005).

Marine mammals on NAVBASE Kitsap Bangor encounter vessel traffic associated with daily
operations, maintenance, and security monitoring along the waterfront, and it is assumed that
individuals frequenting the waterfront have habituated to existing levels of vessel activity.
During construction of the LWI, several additional vessels would operate in the project area,
including one barge with a crane, one supply barge, a tug boat, and work skiffs. Construction
activity involving vessel traffic may occur over 24 months, but the greatest activity levels would
be associated with pile driving (up to 80 days during one in-water work season). Approximately
16 total transits of barges and tugs are expected for the duration of the project (Table 2—1).
These vessels would operate at low speeds within the relatively limited construction zone and
access routes during the in-water construction period. Low speeds are expected to reduce the
impact of boat movements in the construction zone during this period. Marine vessel traffic
would potentially pass near marine mammals on an incidental basis, but short-term behavioral
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reactions to vessels are not expected to result in long-term impacts on individuals, such as
chronic stress, or to marine mammal populations in Hood Canal.

Collisions of vessels and marine mammals, primarily cetaceans, are not expected during
construction because vessel speeds would be low. All of the cetaceans likely to be present in the
project area are fast-moving odontocete species that tend to surface at relatively short, regular
intervals allowing for increased detectability and avoidance of vessels. Vessel impacts are more
frequently documented in relation to slower-moving cetaceans or those that spend extended
periods of time at the surface, but these species are rarely encountered in Hood Canal.

PREY AVAILABILITY

The prey base for the most common marine mammal species (harbor seal and California sea
lion) in the project area potentially includes a wide variety of fishes including Pacific hake,
forage fish such as Pacific herring, adult and juvenile salmonids, flatfish, and other finfish.
Steller sea lions in the project area probably also consume a variety of pelagic and bottom fish.
Harbor porpoise are also occasionally seen in Hood Canal, where they probably feed on
schooling forage fishes, such as Pacific herring, smelt, and squid. Transient killer whales
consume marine mammals; in Hood Canal they preyed on harbor seals during prolonged stays in
2003 and 2005 (London 2006). Southern Resident killer whales do not occur in Hood Canal, but
consume adult salmonids (with strong preferences for Chinook salmon and chum salmon) that
may originate in Hood Canal tributaries.

As described in Section 3.3.1.1, fish species and groups that occur in the LWI project area
include forage fish (Pacific sand lance, surf smelt, Pacific herring) and salmonids (yearling
Chinook salmon, coho salmon, and steelhead; adult/sub-adult summer-run chum salmon; and
cutthroat trout) (Bhuthimethee et al. 2009). As described in Section 3.2.1.1, a number of benthic
invertebrate species are abundant and diverse at both LWI project sites. These nearshore
resources offer suitable prey for some of the marine mammals that have been documented in
Hood Canal and the Bangor waterfront, but available information is not sufficiently detailed to
support a comparison of these sites with other known or potential foraging sites in inland waters.

Impacts on prey availability for fish-eating marine mammals due to construction activities are
discussed in detail for marine fish (Section 3.3.2.2.2). Some of the prey species, including
forage fish and juvenile salmonids are considered more vulnerable to project impacts than
deeper-water species such as adult salmonids and Pacific hake. The greatest impacts on prey
species during construction would result from nearshore benthic habitat displacement and
degradation (13.1 acres [5.3 hectares]) (Table 3.2-8), resuspension of sediments, localized
turbidity, physical barriers to fish migration in nearshore waters, and behavioral disturbance due
to pile driving noise. Anchoring of construction barges, propeller wash, pile driving, mesh
installation, and installation of anchor plates would locally displace or disturb nearshore benthic
habitats and increase turbidity, while the presence of barges and construction of decking would
shade benthic habitat and marine vegetation in the immediate project vicinity. All of these
actions would indirectly affect marine mammals by degrading foraging and refuge habitat quality
for prey species, and thereby reducing their availability to predators. Mitigation efforts,
including scheduling in-water pile driving for the period when most juvenile Chinook and chum
salmon are not present, as described in Section 3.3.2.2.2, and protection of water and seafloor

February 2015 Chapter 3 — Marine Mammals & 3.4-23



Draft EIS Land-Water Interface and Service Pier Extension

quality, as described in Section 3.1.1.2.3, would minimize these potential adverse effects on the
prey base.

Injury and behavioral disturbance of fish species due to underwater pile driving noise would
directly affect the prey base for marine mammals. Fish potentially would be disturbed by pile
driving noise resulting from operation of vibratory and impact rigs within 7,068 feet

(2,154 meters) of impact pile driving noise and 178 feet (54 meters) of vibratory pile installation
(Section 3.3.2.2.2) but may actually avoid a much smaller area. Thus, prey availability within
an undetermined portion of the impact zone for fish would be reduced during construction due
to noise. Mitigation measures designed to minimize noise effects on fish are described in the
Mitigation Action Plan (Appendix C).

Some of the effects described above, such as barge placement, increased turbidity, and pile
driving noise, would occur only during the in-water construction period and thus would be
temporary (up to 6 months in each of two in-water work seasons), and localized within the fish
behavioral disturbance zone. Mesh installation and relocation of PSBs and anchors could occur
for up to 24 months. Long-term effects on prey availability are described below under
Operation/Long-term Impacts. While effects of project construction may affect the prey base of
pinnipeds that occur in the immediate project vicinity, in the overall context of the Hood Canal
harbor seal and California sea lion population ranges the affected area is too small to represent a
significant adverse impact on population numbers and distribution.

With respect to the ESA-listed Southern Resident killer whale, the project has the potential to
affect this population by indirectly affecting its prey base, which includes a disproportionate
number of adult Chinook and chum salmon (Ford et al. 1998, 2010; Hanson et al. 2010; Hanson
2011). Available information on the proportion of Hood Canal Chinook salmon in the diet of
Southern Resident killer whales indicates that it is about 20.4 percent in May (although this is
based on a sample size of only nine), but it is less than 5 percent in other months (June to
September) for which data are available. The stock identification of chum salmon in Southern
Resident killer whale diets has not been reported and therefore the importance of Hood Canal
chum salmon is not known. Adult Hood Canal Chinook and chum salmon returns are subject to
many variables, among which the effects of LWI are likely to be minor. Mitigation efforts,
including scheduling in-water construction for the period when juvenile Chinook and chum
salmon are not present and using a bubble curtain for impact pile driving would minimize this
potential adverse effect. Therefore, the project’s effect on Southern Resident killer whale prey
base would be minimal. Nevertheless, Alternative 2 may affect Southern Resident killer whales;
a final effect determination will be completed during ESA consultation and included in the Final
EIS. No critical habitat for Southern Resident killer whales has been designated in Hood Canal.

UNDERWATER NOISE

Average underwater noise levels measured along the Bangor waterfront are elevated over ambient
conditions at undeveloped sites due to waterfront operations, but are within the minimum and
maximum range of measurements taken at similar environments within Puget Sound (see
Appendix D). In 2009, the average broadband ambient underwater noise levels were measured at
114 dB re 1 pPa between 100 Hz and 20 kHz (Slater 2009). Peak spectral noise from industrial
activity was noted below the 300 Hz frequency, with maximum levels of 110 dB re 1 puPa noted in
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the 125 Hz band. In the 300 Hz to 5 kHz range, average levels ranged between 83 and 99 dB re
1 uPa. Wind-driven wave noise dominated the background noise environment at approximately
5 kHz and above, and ambient noise levels flattened above 10 kHz. Underwater ambient noise
measurements taken at EHW-1 (approximately 1,500 feet [450 meters] from the north LWI and
5,900 feet [1,800 meters] from the south LWI) during the TPP project in 2011, ranged from
112.4 dB re 1 pPa RMS between 50 Hz and 20 kHz at mid depth to 114.3 dB at deep depth
(Illingworth & Rodkin 2012).

Increased vessel activity and barge-mounted construction equipment such as cranes and
generators would elevate underwater noise levels in the project. Noise from tugs associated with
barge movement would produce intermittent noise levels of approximately 142 dB re 1 pPa at

33 feet (10 meters). Except at very close range, these noise sources and noise from other vessels
and equipment would not exceed the marine mammal thresholds for disturbance due to impact
sound (160 dB RMS). These noise levels are typical of an industrial waterfront where tugs,
barges, and other vessels are in operation, and consistent with noise levels experienced daily by
marine mammals under existing conditions in the vicinity of the Bangor waterfront. Vessel
noise includes narrowband tones at specific frequencies and broadband sounds, with energy
spread over a range of frequencies that are audible to marine mammals. Smaller vessels that
would be used in construction tend to generate low-frequency noise below 5 kHz; for example,
tugs operating barges generate sounds from 1 kHz to 5 kHz, and small crewboats generate strong
tones up to several hundred hertz (Richardson et al. 1995).

Underwater noise associated with pile driving activities is likely to cause the most significant
impacts on marine mammals present during construction of the LWI. Detailed analyses of pile
driving noise propagation and pile driving source levels are presented in Appendix D, along
with a discussion of the use of a bubble curtain to attenuate impact pile driving noise. The

LWI north pier would require installation of up to 54 permanent hollow steel piles, 24 inches
(60 centimeters) in diameter. The LWI south pier would require up to 82 piles of the same type.
The abutment and observation post piles would be installed in the dry during low tides and
would not generate underwater noise. Approximately 120 hollow, 24-inch steel piles would be
installed temporarily during the construction phase and then would be removed. It is expected
that up to four piles would be installed per day and the total number of pile driving days would
be up to 80 days during a single in-water construction season that includes the period July 16
through January 15. Most piles would be driven with a vibratory driver, and an impact hammer
would be used to “proof” these piles. In cases where substrate conditions do not allow vibratory
installation, an impact hammer may be needed to drive piles for part or all of their length.

Vibratory pile driving of 24-inch (60-centimeter) steel piles would produce noise levels of
approximately 161 dB RMS re 1 pPa at 33 feet (10 meters) from the pile. As described in
Appendix D, a bubble curtain would be used to reduce sound levels of impact pile driving of steel
piles. Impact pile driving using a single-acting diesel impact hammer would produce average
RMS noise levels of 185 dB RMS re 1 pPa at 33 feet while using a bubble curtain that reduces
noise levels by 8 dB (Appendix D). Other mitigation measures include a soft-start approach for
pile driving operations and marine mammal monitoring and shutdown zones during pile driving,
as described in the Mitigation Action Plan (Appendix C). Most of the energy in pile driving
sound underwater is contained in the frequency range 25 Hz and 1.6 kHz, with the highest energy
densities between 50 and 350 Hz (Reyff et al. 2002). In some studies, underwater pile driving
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noise has been reported to range up to 10 kHz with peak amplitude below 600 Hz (Laughlin
2005).

Sound from impact pile driving would be detected above the average background noise levels
at any location in Hood Canal with a direct acoustic path (i.e., line-of-sight from the driven pile
to receiver location). Intervening land masses would block sound propagation outside of those
paths.

Responses to Underwater Pile Driving Noise at the LWI Project Sites

Marine mammals encountering pile driving operations during the in-water construction season
would likely avoid affected areas in which they experience noise-related discomfort, limiting
their ability to forage or rest there. Individual responses to pile driving noise are expected to be
variable; some individuals may occupy the project area during pile driving without apparent
discomfort, but others may be displaced by undetermined long-term effects. Avoidance of the
affected area during pile driving operations would reduce the likelihood of injury impacts but
would reduce access to foraging areas in nearshore and deeper waters of Hood Canal. Noise-
related disturbance across the 1.5-mile (2.4-kilometer) width of Hood Canal may inhibit some
marine mammals from transiting the area. However, habituation may occur over time, along
with a decrease in the severity of responses. Also, since pile driving would only occur during
daylight hours, marine mammals transiting the project area or foraging or resting in the project
area at night would not be affected. Any potential impacts from pile driving activities could be
experienced by individual marine mammals, but would not cause population level impacts or
affect the continued survival of the species.

Underwater Injury and Behavioral Harassment Thresholds

The following analysis of noise-related impacts on marine mammals provides calculations of
incidental harassment exposures of all marine mammal species that occur in the LWI project

area, as required by the MMPA. “Take” under the MMPA is calculated at two levels, injury

exposure and behavioral harassment exposure, using the same threshold values for each level
of noise exposure for each statute. The effects analysis uses the terms “injury exposure” and

“behavioral harassment exposure” for MMPA effects and states the number of exposures that
the Navy will request for each marine mammal species in its IHA application.

NMEFS identified threshold criteria for determining injury exposure to underwater noise as
190 dB RMS re 1 pPa for pinnipeds and 180 dB RMS re 1 pPa for cetaceans (65 FR 16374-
16379) (Table 3.4-5). Injury exposure criteria have been used by NMFS to define the impact
zones for seismic surveys and impact hammer pile driving projects, within which project
activities may be shut down if protected marine mammals are present (some examples are
cited in 71 FR 4352, 71 FR 6041, 71 FR 3260, and 65 FR 16374). NMFS has identified
different thresholds for exposure to behavioral harassment for impact pile driving (an impulsive
noise impact) versus vibratory pile driving (a continuous noise impact). For both cetaceans
and pinnipeds, the behavioral harassment threshold for impact pile driving is 160 dB RMS re
1 uPa, and the threshold for continuous noise such as vibratory pile driving is 120 dB RMS re
1 pPa.
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NOAA (2013) has recently developed draft acoustic threshold levels for determining the onset
of PTS and TTS (permanent and temporary hearing threshold shifts) in marine mammals in
response to underwater impulsive and non-impulsive sound sources. The draft criteria use
cumulative SEL metrics (dB SELcym) and peak pressure (dB peak) rather than the currently used
dB RMS metric. NOAA equates the onset of PTS, which is a form of auditory injury, with Level
A harassment under the MMPA and “harm” under the ESA. The onset of TTS would be a form
of Level B harassment under the MMPA and “harassment” under the ESA. Both forms of
harassment would constitute “take” under these statutes. The draft injury criteria are currently

in public review and are expected to be finalized during summer 2014. Revised behavioral
harassment criteria not involving TTS (but resulting in Level B take) are currently in review. If
the new injury criteria are adopted by NOAA prior to the completion of the Record of Decision
(ROD) for the project, the noise effects analysis for marine mammals would be updated.
Otherwise, the noise analysis would not be updated.

Under current underwater noise guidelines (Table 3.4-5) and with a properly functioning
bubble curtain in place on the impact hammer rig, construction of the LWI pile-supported piers
would likely result in noise-related injury to pinnipeds and cetaceans within 16 feet (5 meters)
and 72 feet (22 meters) from a driven pile, respectively (Table 3.4—6). Injury exposure to
intense underwater noise could consist of PTS or other tissue damage. However, marine
mammals are unlikely to be injured by pile driving noise at these short distances because the
high level of human activity and vessel traffic would cause avoidance of the immediate
construction area. Cetaceans, in particular, are unlikely to swim this close to manmade
structures. In addition, marine mammal monitoring and shutdown during construction
(Mitigation Action Plan, Appendix C, Section 4.2) would prevent exposure to injury from pile
driving noise.

Table 3.4-5. Current Marine Mammal Injury and Behavioral Harassment Thresholds for
Underwater and Airborne Sounds

Airborne Marine
Construction Thresholds
(Impact and Vibratory Underwater Vibratory Underwater Impact Pile
Pile Driving) Pile Driving’ Threshold Driving® Thresholds
(dB re 20 pPa unweighted) (dB re 1 yPa) (dB re 1 pPa)
. Behavioral Behavioral
Marine Disturbance Guideline Injury Harassment Injury Harassment
Mammals Threshold' Threshold Threshold Threshold Threshold
Cetaceans
(whales,
) N/A 180dBRMS | 120 dBRMS | 180dB RMS | 160 dB RMS
dolphins,
porpoises)
Pinnipeds (seals,
sea lions, except 100 dB RMS 190 dBRMS | 120 dB RMS | 190 dB RMS 160 dB RMS
harbor seal)
Harbor seal 90 dB RMS 190dBRMS | 120dBRMS | 190dB RMS | 160 dB RMS

dB = decibel; pPa = micropascal; N/A = not applicable, no established threshold; RMS = root mean square

1. Sound level at which pinniped haul-out disturbance has been documented. Not an official threshold, but used as
a guideline.

2.  Non-pulsed, continuous sound.
3. Impulsive sound.
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Table 3.4-6. Calculated Maximum Distance(s) to the Underwater Marine Mammal Noise
Thresholds due to Pile Driving and Areas Encompassed by Current Noise Thresholds,
LWI Alternative 2

Vibratory
Impact Behavioral Behavioral
Harassment Harassment
Impact Injury Impact Injury Cetaceans & Cetaceans &
Pinnipeds Cetaceans Pinnipeds Pinnipeds
Affected Area (190 dB RMS)' | (180 dB RMS)' (160 dB RMS)' (120 dB RMS)"?
: 1 16 ft 72 ft 1,522 ft 3.4 mi
Distance to Threshold (5m) 22 m) (464 m) (5.4 km)
Area Encompassed by 850 sq ft 16,372 sq ft 0.2 sq mi 11.0 sq mi
Threshold (79 sq m) (1,521 sqgm) (0.5 sq km) (28.5 sq km)

dB = decibel; ft = feet; km = kilometer; m = meter; mi = mile; sq ft = square feet; sq km = square kilometer;

sq m = square meter; sq mi = square mile; yPa = micropascal; RMS = root mean square

1. Bubble curtain assumed to achieve 8 dB reduction in sound pressure levels (or SPLs) during impact pile driving.
Sound pressure levels used for calculations were 185 dB re 1 pPa at 33 feet (10 meters) for impact hammer with
bubble curtain and 161 dB re 1 pyPa for vibratory driver for 24-inch (60-centimeter), hollow steel pile. All sound
levels are expressed in dB RMS re 1 pPa.

2. Calculated area is greater than actual sound propagation through Hood Canal due to intervening land masses.
Thus, 3.4 miles (5.4 kilometers) is the greatest line-of-sight distance from pile driving locations unimpeded by
land masses that would block further propagation of sound.

No physiological impacts are expected from pile driving operations occurring during
construction of the LWI for the following reasons. First, vibratory pile driving, which would be
the primary installation method, does not generate high enough peak sound pressure levels (or
SPLs) to produce physiological damage. Assuming 45 pile strikes per minute, 5,000 strikes
could be accomplished in less than 2 hours per day. Thus, under the worst-case scenario, marine
mammals in the vicinity of the LWI project sites would experience elevated noise levels for only
a portion of the day. Additionally, the bubble curtains that the Navy would employ during
impact pile driving (Appendix D) would greatly reduce the chance that a marine mammal may
be exposed to sound pressure levels that could cause physical harm. During impact pile driving,
the Navy would employ a bubble curtain to attenuate initial sound pressure level. Moreover, the
Navy will have trained biologists monitoring a shutdown zone equivalent to the potential
physiological injury zone (Mitigation Action Plan, Appendix C) to reduce the potential for injury
of marine mammals.

The areas encompassed by these threshold distances are shown in Table 3.4—6 for the south
LWI pier, representing the most conservative scenario for calculating above-threshold noise
levels because it is a longer structure and is closer to the haul-out site for sea lions at Delta Pier.
Table 3.4-6 is based on calculations of the areas affected by pile driving at a representative
location at the end of the south LWI. Placement of pile driving rigs at other locations along the
LWTI alignments would generate above-threshold noise levels in slightly different areas. A
representative scenario of areas affected by above-threshold noise levels is shown in Figure 3.4—1.
Conservatively, the representative areas in Figure 3.4—1 depict effects related to operation of a
pile driver at one location at the seaward end of the north and south LWI piers, but pile driving
would occur along the entire length of both piers. Only one impact pile driver would operate at
a time.
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Figure 3.4-1. Representative View of Affected Areas for Marine Mammals
Due to Underwater Pile Driving Noise during Construction of LWI Alternative 2
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Behavioral disturbance due to impact pile driving is calculated at approximately 1,522 feet

(464 meters) from the driven pile, resulting in an affected area of approximately 0.2 square mile
(0.5 square kilometer) around the driven pile. Marine mammals within this area would be
susceptible to behavioral harassment during impact pile driving operations. The calculated
distance for the behavioral harassment threshold due to vibratory installation is approximately
3.4 miles (5.4 kilometers), but intervening land masses would truncate the propagation of
underwater sound from the driven pile (Figure 3.4—1). The area encompassed by the truncated
threshold distance is approximately 11.0 square miles (28.5 square kilometers) around the pile
drivers (Figure 3.4-1). Marine mammals within this area would be susceptible to behavioral
harassment due to vibratory pile driving operations.

As described in Section 3.4.1.2.2, behavioral responses of marine mammals to underwater noise
are variable and context specific. Some individuals may habituate to the elevated construction
noise levels and continue to use the affected area, while other animals may avoid the area or
respond by modifying feeding or resting behaviors. Temporary loss of hearing sensitivity in
marine mammals (TTS) is a possible outcome of exposure to intense underwater noise that
would be considered a form of behavioral harassment, as TTS is considered to be physiological
fatigue rather than injury (Popper et al. 2006). TTS is an undesirable outcome of noise exposure
because it can potentially affect communication and/or the ability to detect predators or prey.
Behavioral harassment can also be indicated by actions such as avoidance of the construction
area, changes in travel patterns, diving behavior, respiration, or feeding behavior.

AIRBORNE NOISE

Construction of the LWI would result in increased airborne noise in the vicinity of the
construction sites, as discussed in Section 3.9.3.2. The highest noise source levels would be
associated with impact pile driving up to 54 24-inch (60-centimeter) steel piles in water at the
north LWI project site and up to 82 piles in water at the south LWI project site, and 17 24-inch
steel piles driven in the dry at each site. Pile driving noise source levels are estimated to be
110 dB RMS maximum noise level (Lmax) re 20 pPa (unweighted) at 50 feet (15 meters)
from the pile for an impact hammer, and 92 dB RMS equivalent sound level (Leq) re 20 uPa
(unweighted) at 50 feet from the pile for vibratory pile driving (Section 3.9.3.2.2). The dominant
airborne noise frequencies produced by pile driving would be between 50 and 1,000 Hz
(Washington State Department of Transportation [WSDOT] 2013). Airborne noise would
primarily be an issue for pinnipeds that are swimming or hauled out in the project area.
Mitigation measures for pile driving noise, including a soft-start approach to pile driving and
marine mammal monitoring, are described in the Mitigation Action Plan (Appendix C,
Sections 3.2 and 4.2).

In addition to pile driving, other LWI construction activities and equipment would generate
lower noise levels that are comparable to ambient levels elsewhere along the Bangor waterfront
where ongoing operations use trucks, forklifts, cranes, and other equipment (Section 3.9.3.2).
Construction equipment for the LWI project would include backhoes, bulldozers, loaders,
graders, trucks, and cranes. Activities that would generate elevated noise levels could include
excavation for the abutments; construction of the pier deck and fence, stairways, and observation
posts; and road construction. Average noise levels are expected to be in the 60 to 68 A-weighted
decibel (dBA) range, consistent with urbanized or industrial environments where equipment is
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operating and similar to the range of noise measured on Delta Pier (Navy 2010). Operation of
non-pile driving, heavy construction equipment would produce airborne noise levels ranging
from 78 to 90 dBA at 50 feet (15 meters) (WSDOT 2013). In the absence of pile driving noise
and with simultaneous operation of two types of heavy equipment, the maximum construction
noise level is estimated to be 94 dBA at a distance of 50 feet (Section 3.9), but this noise level
would be occasional.

Responses to Airborne Pile Driving Noise at the LWI Project Sites

Pinnipeds have habituated to existing airborne noise levels at Delta Pier on NAVBASE Kitsap
Bangor, where they regularly haul out on submarines and the pontoons supporting the PSB.
Most likely, airborne sound would cause behavioral responses similar to those discussed above
in relation to underwater noise. For instance, elevated airborne construction noise could cause
hauled out pinnipeds to return to the water, reduce vocalizations, or cause them to temporarily
abandon their usual or preferred haul-out locations and move farther from the noise source.
Pinnipeds swimming in the vicinity of pile driving may avoid or withdraw from the area or show
increased alertness or alarm (e.g., head out of the water and looking around).

Airborne Sound Behavioral Harassment Thresholds

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 result, the Navy analyzed
the potential for pinnipeds hauled out or swimming at the surface near NAVBASE Kitsap
Bangor to be exposed to airborne noise that could result in behavioral harassment, as defined by
the MMPA. There are no criteria for injury due to elevated airborne sound. NMFS has defined
the airborne noise threshold for behavioral harassment for all pinnipeds except harbor seals as
100 dB RMS re 20 pPa (unweighted) (Table 3.4-5). The threshold value for harbor seals is

90 dB RMS re 20 pPa (unweighted).

Impact pile driving noise for the LWI would likely result in behavioral harassment to harbor
seals at a distance of 492 feet (150 meters) and to other pinnipeds (California sea lions and
Steller sea lions) at a distance of 154 feet (47 meters) (Table 3.4-7). Vibratory pile driving noise
would likely result in behavioral harassment to harbor seals at a distance of 62 feet (19 meters)
and to other pinnipeds at a distance of 20 feet (6 meters) (Table 3.4—7). The areas encompassed
by these threshold distances are shown in Table 3.4—7 and a representative scenario of areas
affected by above-threshold noise levels for an impact pile driving rig is shown in Figure 3.4-2.
Other areas would be included in the above-threshold noise areas if the analysis was performed
for pile driving rigs at other locations on the LWI structures.

The distance between the south LWI project site and haul-out sites at Delta Pier is 1,000 feet

(300 meters) and the distance between the north LWI project site and haul-out sites is 1 mile

(1.6 kilometers), both of which would be beyond the airborne behavioral harassment threshold for
California sea lion and Steller sea lions. Haul-out sites on the existing PSB at the south end of

the WRA are immediately adjacent to the south LWI site and would be within the threshold for
behavioral disturbance; however, some individuals that are hauled out on a portion of the PSB may
be disturbed by pile driving. The airborne behavioral harassment threshold for harbor seal would
encompass portions of Delta Pier and the existing PSB, although this species was not observed
hauled out in this area during at-sea marine mammal surveys (Tannenbaum et al. 2009a, 2011a).
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Table 3.4-7.

Calculated Maximum Distances in Air to Marine Mammal Noise

Thresholds due to Pile Driving and Areas Encompassed by Noise Thresholds, LWI

Alternative 2

Vibratory Vibratory
Impact Behavioral | Impact Behavioral Behavioral Behavioral
Harassment Harassment Harassment Harassment
Harbor Seal Other Pinnipeds Harbor Seal Other Pinnipeds
Affected Area (90 dB RMS)’ (100 dB RMS)' (90 dB RMS)" (100 dB RMS)’
Distance to 492 ft 154 ft 62 ft 20 ft
Threshold’ (150 m) (47 m) (19 m) (6 m)
é;ecim assed b 0.03 sq mi 0.003 sq mi 12,076 sq ft 1,216 sq ft
Thee o Y (0.07 sq km) (0.007 sq km) (1,134 sq m) (1135 m)

dB = decibel; ft = feet; m = meter; sq ft = square feet; sq km = square kilometer; sq m = square meter;
sq mi = square mile; RMS = root mean square

1. Sound pressure levels used for calculations were 110 dB RMS re 20 pPa at 50 feet (15 meters)
(Section 3.9.3.2.2) for impact hammer for 24-inch (60-centimeter) steel pile, and 92 dB RMS re 20 pPa at
50 feet (15 meters) for vibratory driver for 24-inch steel pile. All distances are calculated over water.

Harbor seals were observed swimming in the threshold area during these surveys, however, and
may be susceptible to airborne noise disturbance resulting from pile driving. No threshold has
been identified for injury to marine mammals due to airborne sound.

CALCULATIONS OF EXPOSURE OF MARINE MAMMALS TO NOISE IMPACTS

The analysis approach in the following section focuses on quantifying potential exposure of
marine mammals to project impacts based on their density in the project area and the duration of
project activities that may affect these species. The term exposure in this analysis signifies “take”
under the MMPA, as detailed above in Section 3.4.2.2.2, under Underwater Noise. The following
species are included in the analysis because their occurrence in Hood Canal has been confirmed
by specific observations during the past decade: harbor seal, California sea lion, Steller sea lion,
harbor porpoise, and transient killer whale (see Section 3.4.1 for marine mammal species
accounts).

Method of Incidental Taking (MMPA)

Pile driving activities associated with construction of the LWI, as described above, have the
potential to disturb or displace marine mammals, but injury is not anticipated given the methods
of installation and measures designed to minimize the possibility of injury to marine mammals.
Vibratory pile drivers would be the primary method of installation, which are not expected to
cause injury to marine mammals due to the relatively low source levels (161 dB). Also, no
impact pile driving would occur without bubble curtain, and pile driving would either not start or
would be halted if marine mammals approach the shutdown zone. Although the proposed action
may affect the prey and other habitat features of marine mammals, none of these effects is
expected to rise to the level of take under MMPA, as described in the following sections. The
ESA-listed Southern Resident killer whale was included in the analysis of indirect effects on its
prey base, as described above in Section 3.4.2.2.2, under Prey Availability, but is not carried
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Figure 3.4-2. Representative View of Affected Areas for Marine Mammals
due to Airborne Pile Driving Noise during Construction of LWl Alternative 2
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forward in the noise effects analysis because its occurrence has not been confirmed in Hood
Canal since 1995.

Description of Exposure Calculation

The calculations presented here rely on the best data currently available for marine mammal
population densities in Hood Canal (Navy 2013). The Navy’s database (Navy Marine Species
Density Database [NMSDD)]) is the overarching database for all Navy projects within its
operating areas. The Navy has utilized the NMSDD, in tandem with local observational data, to
support several pile driving projects whose applications have been submitted to NMFS. The
Northwest region’s NMSDD densities were finalized in 2012; the technical report documenting
the processes and background data on densities for the Northwest region within the NMSDD is
still in development. The calculations presented in this section rely on NMSDD data for marine
mammals that occur in Hood Canal (Table 3.4-8), with the exception of Steller sea lions and
California sea lions, for which site-specific abundance data are available from monitoring at
NAVBASE Kitsap Bangor (see Tables 3.4-9 and 3.4-11, respectively; Navy 2014b), and
transient killer whales (described below).

Table 3.4-8. Marine Mammal Species Densities in Hood Canal

o - 1
Species . L n Hoc.>d Carel Months Present in Hood Canal
animals/sq mi (animals/sq km)
Harbor seal® 20.55 (7.93) Year round
Harbor porpoise 0.38 (0.149) Potentially year round

Source: Navy 2013

sq km = square kilometer; sq mi = square mile

1. Density is the largest estimate available from fall, summer, and winter estimates. Spring (March 1 through
May 31) estimates were not included because the time period is outside the in-water work period.

2. Includes correction for the estimated portion of the harbor seal population that is not hauled out at a
given time (London et al. 2012).

Successful implementation of mitigation measures (visual monitoring and the use of shutdown
zones) would preclude injury exposures for marine mammals, but exposures to pile driving noise
would result in behavioral disturbance. Results of noise effects exposure assessments should be
regarded as conservative overestimates that are influenced by limited occurrence data and the
assumption that individuals may be present every day of pile driving.

The method for calculating potential exposures to impact and vibratory pile driving noise
includes the following assumptions:

» Each species’ population is at least as large as any previously documented highest
population estimate.

» Each species would be present in the project area during construction at the start of each
day, based on observed patterns of occurrence in the absence of construction. The
timeframe for exposures would be one potential exposure per individual per 24 hours.
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» All piles to be installed would have an underwater noise disturbance distance equal to the
noise disturbance distance (Zone of Influence' [ZOI]) from the pile that would cause the
greatest noise disturbance (i.e., the pile farthest from shore). The underwater ZOI was
calculated based on the pile driving method that produces the largest ZOI (i.e., vibratory
pile driving). Although some piles would be installed with an impact hammer, the ZOI
for an impact hammer would be encompassed by the larger ZOI for the vibratory driver.”

» All piles to be installed would have an airborne noise disturbance distance equal to the
noise disturbance distance (ZOI) from the pile that would cause the greatest noise
disturbance (i.e., the pile farthest from shore). The airborne ZOI was calculated based on
the pile driving method that produces the largest ZOI (i.e., impact pile driving). Impact
pile driving was assumed to occur on all days of pile driving. Exposures to airborne
noise were only calculated for pinnipeds.

» Pile driving would occur up to 80 days for LWI Alternative 2.

» In the absence of site-specific underwater acoustic propagation modeling, the practical
spreading loss model was used to determine the ZOI for underwater noise.

» Some type of mitigation (i.e., bubble curtain) would be used for impact pile driving and
achieve 8 dB reduction in source levels.

For species with density estimates (e.g., harbor seal, harbor porpoise), exposures are
estimated by:

Exposure estimate = (n * ZOI)* X days of pile driving activity,

where:
n = density estimate used for each species,
Z0OI = noise threshold zone of influence (ZOI) impact area, and
X = number of days of pile driving estimated based on the total number of piles and the
estimated number of piles installed per day.

The ZOI impact area is the estimated range of impact on the noise criteria thresholds for both
underwater and airborne noise. The distances specified in Tables 3.4—6 and 3.4—7 for LWI
were used to calculate the overwater areas that would be encompassed within the threshold
distances for injury or behavioral harassment. All calculations were based on the estimated
threshold ranges using a bubble curtain with 8 dB attenuation as a mitigation measure for
impact pile driving. The greatest area affected by construction noise was defined as the
calculated distance from LWI pile driving locations to the behavioral harassment threshold
(120 dB sound pressure level) or the greatest line-of-sight distance (3.4 miles [5.4 kilometers])
that underwater sound waves could travel from pile driving locations unimpeded by land
masses (Figure 3.4-1). The affected area was determined to be 11.0 square miles (28.5 square
kilometers) (Table 3.4-6).

! Zone of Influence (ZOI) is the area encompassed by all locations where the sound pressure levels equal
or exceed the threshold being evaluated.

* Although pile driving noise source levels are higher for impact-driven piles than vibratory-driven piles,
the behavioral disturbance criterion for vibratory-driven piles (120 dB RMS) encompasses a much greater
area than the criterion for impact-driven piles (160 dB RMS).
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The product of n*ZOI was rounded to the nearest whole number before multiplying by the
number of pile driving days. If the product of n*ZOI rounds to zero, the number of exposures
calculated is zero regardless of the number of pile driving days. The exposure assessment
methodology is an estimate of the numbers of individuals exposed to the effects of pile driving
activities exceeding NMFS-established thresholds for underwater and airborne noise. Of
significant note in these exposure estimates is that (1) implementation of one mitigation
method (bubble curtain use during impact pile driving) would result in quantifiable reduction
in exposures of marine mammals to pile driving noise, (2) successful implementation of other
mitigation measures such as soft starts for pile driving is not reflected in exposure estimates,
and (3) exposure calculations do not include Level A take because marine mammal
monitoring/shutdown implementation would preclude exposure to injurious noise levels.
Results from acoustic impact exposure assessments should be regarded as conservative
overestimates that are strongly influenced by limited marine mammal population data.

For species with counts of animals in the project area (Steller and California sea lions) available,
exposures are estimated by:

Exposure estimate = (Abundance) * X days of pile driving activity,

where:
Abundance = average monthly maximum counts during the months when pile driving
will occur.

SUMMARY OF PROJECT IMPACTS AND ESTIMATED EXPOSURES FOR SPECIES PRESENT IN THE LWI PROJECT
AREA

Steller Sea Lion

Steller sea lions are occasionally present in Washington inside waters from late fall to late spring
(Jeffries et al. 2000; NMFS 2010) and have been detected in Hood Canal during the period from
late September to mid-April (Bhuthimethee 2008, personal communication; Navy 2014b). Most
detections of Steller sea lions in Hood Canal have been individuals hauled out on submarines
docked at Delta Pier (Navy 2014b). They have been present along the Bangor waterfront in less
than 54 percent of surveys during any month since the survey effort began in April 2008 (Navy
2014b) (Table 3.4-9).

Although the Navy has determined a density for Steller sea lions in Hood Canal (Navy 2013),
when more site-specific data are available it is preferable to use that data to determine the
number of individuals that may be exposed to noise effects. This is because a density analysis
assumes an even distribution of animals, whereas Steller sea lion distribution within the project
area actually is concentrated at Delta Pier. Therefore, the noise exposure calculation for Steller
sea lions uses the average daily abundance of the species during the in-water work window,
defined as the average of the monthly maximum number of individuals present during surveys at
Delta Pier from July to January during the years 2008 through 2013. The abundance trend for
Steller sea lions at Delta Pier has increased since they were first detected in November 2008.
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Table 3.4-9.  Steller Sea Lions Observed at NAVBASE Kitsap Bangor,
April 2008—December 2013

Number of Monthly Average
Surveys Frequency of of Maximum
with SSL Number of SSL Occurrence | Daily Maximum | Number Observed
Month Present Surveys at Survey Sites’ Number per Survey
January 12 47 0.26 3 1.5
February 7 51 0.14 2 14
March 12 47 0.26 3 1.8
April 21 69 0.30 6 2.3
May 6 73 0.08 6 1.5
June 0 73 0.00 0 0.0
July 0 67 0.00 0 0.0
August 0 67 0.00 0 0.0
September 2 58 0.03 5 0.8
October 30 69 0.43 9 3.7
November 37 65 0.57 11 5.7
December 18 54 0.33 4 2.6
2.0 (in-water work
Totals 145 740 Average 0.20 N/A window only,
2008-2013)

Source: Navy 2014b
SSL = Steller sea lion

1. Frequency of occurrence is defined as the number of surveys with Steller sea lions present divided by the number
of surveys conducted.

Exposures to underwater pile driving noise were calculated using the abundance-based formula
presented above, under Description of Exposure Calculation. Table 3.4-10 depicts the number
of potential behavioral harassment exposures that are estimated from underwater vibratory and
impact pile driving. Using the abundance-based analysis, the most conservative criterion for
behavioral harassment (the 120 dB continuous noise harassment threshold), and an average daily
abundance of 2.0 individual Steller sea lions, the noise exposure formula above predicts

160 exposures to underwater noise within the behavioral harassment threshold for vibratory pile
installation over the 80 days of pile driving.

Steller sea lions are unlikely to be injured by pile driving noise because they are unlikely to be
within the injury threshold distance for pile driving noise (16 feet [5 meters] from the driven pile).
Marine mammal observers would monitor shutdown and disturbance zones during pile driving
activities (see the Mitigation Action Plan, Appendix C, for a detailed discussion of mitigation
measures) for the presence of marine mammals, and they would alert work crews when to begin
or stop work due to the presence of sea lions in or near the shutdown zones, thereby reducing the
potential for injury.
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Table 3.4-10. Number of Potential Exposures of Marine Mammals, 24-inch
(60-centimeter) Steel Piles, LWI Alternative 2

Underwater Behavioral Airborne Behavioral
Harassment Harassment
Harbor Seal (100 dB RMS),
Species All Species (120 dB RMS) Other Pinnipeds (90 dB RMS)
Steller sea lion 160 0
California sea lion 2,680 0
Harbor seal 18,083 0
Harbor porpoise 336 N/A
Transient killer whale 11 N/A

All underwater sound levels are expressed as dB re 1 yPa; all airborne sound levels are expressed as dB re 20 pPa.
dB = decibel; RMS = root mean square

1. Transient killer whales remain in Hood Canal for extended periods on the rare occasions when they are present.
Only 15 days of the pile driving in-water work window overlaps with documented sightings of transient killer
whales in Hood Canal. Therefore, only 15 pile driving days were used in the calculation to determine potential
exposures.

The airborne exposure calculations assumed that 100 percent of the in-water animals would be
available at the surface to be exposed to airborne sound. Sea lions hauled out on submarines at
Delta Pier would be beyond the areas encompassed by the airborne noise behavioral harassment
threshold for both south and north LWIs (Figure 3.4-2) and are unlikely to be affected by
construction activities. Animals swimming with their heads above the water would potentially
be affected by elevated airborne pile driving noise within a small ZOI (154 feet [47 meters]).
Given that both the vibratory and impact airborne ZOI is encompassed within the larger
underwater disturbance ZOls, pinniped takes would occur as a result of underwater rather than
in-air exposures. Therefore, zero exposure to airborne pile driving noise was estimated for
Steller sea lions, and the total number of behavioral harassment exposures over the entire pile
driving period for this alternative is estimated to be 160 (all underwater) (Table 3.4—10).

Steller sea lions would most likely avoid waters within the areas affected by above-threshold
noise levels during impact pile driving around the LWI project sites. Steller sea lions exposed to
elevated noise levels could exhibit behavioral changes such as avoidance of the affected area,
increased swimming speed, increased surfacing time, or decreased foraging activity. Pile driving
would occur only during daylight hours, and therefore would not affect nocturnal movements of
Steller sea lions in the water. Most likely, Steller sea lions affected by elevated underwater or
airborne noise would move away from the sound source and be temporarily displaced from the
affected areas. However, they likely would continue using submarines at Delta Pier as haul-out
sites during pile driving, based on evidence cited in Section 3.4.1.2.3 regarding responses of
pinnipeds to construction noise including pile driving. Given the absence of any rookeries and
only one haul-out area near the project site (i.e., submarines docked at Delta Pier), and infrequent
attendance by a small number of individuals at this site, potential disturbance exposures would
have a negligible effect on individual Steller sea lions and would not result in population-level
impacts.
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The prey base of Steller sea lions includes forage fish and salmonids, which potentially would be
less available for predators within the fish injury exposure and behavioral harassment zones
(described in Section 3.3) during the 6-month, in-water construction window. The potential
impact on Steller sea lions would be a localized (within the fish behavioral harassment zones),
temporary loss of foraging opportunities (during in-water construction) and potential exposure to
behavioral harassment as they transit the project area.

California Sea Lion

No regular haul-outs of California sea lions were documented during aerial surveys of pinniped
populations in Hood Canal over a decade ago (Jeffries et al. 2000), but Navy observations of
animals hauled out on submarines and the PSB on NAVBASE Kitsap Bangor in recent years
indicate that California sea lions are present in Hood Canal during much of the year (Navy
2014b). During the in-water construction period (July 16 to January 15), the largest daily
attendance averaged for each month ranged from 1 to 71 individuals. The largest monthly
average (71 animals) during the in-water work window was recorded in November, as was the
largest daily count (122) (Table 3.4—-11). The likelihood of California sea lions being present
at the Bangor waterfront was greatest from October through May, when the frequency of
occurrence in surveys was at least 0.77 (i.e., 77 percent of surveys had California sea lions
present).

The noise exposure analysis for California sea lions is similar to the analysis described above for
Steller sea lions. The Navy used the average daily abundance of the species during the in-water
work window, defined as the average of the monthly maximum number of individuals present
during surveys at Delta Pier from July 16 to January 15. The average of the monthly maximum
number present during the in-water work window was approximately 33.5 animals

(Table 3.4-11). Using the abundance-based analysis and the most conservative criterion for
behavioral harassment (the 120 dB continuous noise harassment threshold), and an average daily
abundance of 33.5 individual California sea lions, the noise exposure formula above predicts
2,680 exposures to underwater noise within the behavioral harassment threshold for vibratory
pile installation over the 80 days of pile driving.

Sea lions are unlikely to be injured by pile driving noise because they are unlikely to be within
the injury threshold distance for pile driving noise (16 feet [5 meters] from the driven pile).
Marine mammal observers would monitor shutdown and disturbance zones during pile driving
activities (see the Mitigation Action Plan, Appendix C, for a detailed discussion of mitigation
measures) for the presence of marine mammals, and they would alert work crews when to begin
or stop work due to the presence of sea lions in or near the shutdown zones, thereby reducing the
potential for injury.

The airborne exposure calculations assumed that 100 percent of the in-water animals would be
available at the surface to be exposed to airborne sound. Sea lions hauled out on submarines at
Delta Pier would be beyond the areas encompassed by the airborne noise behavioral harassment
threshold for both south and north LWIs (Figure 3.4-2) and are unlikely to be affected by
construction activities. Animals swimming with their heads above the water would potentially
be affected by elevated airborne pile driving noise within a small ZOI (154 feet [47 meters]).
Given that both the vibratory and impact airborne ZOI is encompassed within the larger
underwater disturbance ZOlIs, pinniped takes would occur as a result of underwater rather than
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in-air exposures. Therefore, zero exposure to airborne pile driving noise was estimated for
California sea lions, and the total number of exposures over the entire pile driving period for this
alternative is estimated to be 2,680 (all underwater) (Table 3.4—10).

Table 3.4-11. California Sea Lions Observed at NAVBASE Kitsap Bangor,
April 2008—December 2013
Number of Monthly Average
Surveys Frequency of of Maximum
with CSL Number of | CSL Occurrence | Daily Maximum | Number Observed
Month Present Surveys at Survey Sites’ Number per Survey
January 36 47 0.77 44 31.0
February 44 51 0.86 48 39.2
March 45 47 0.96 82 53.3
April 57 69 0.83 66 43.2
May 58 73 0.79 54 24.5
June 17 73 0.23 17 7.4
July 1 67 0.01 3 0.5
August 12 67 0.18 5 2.2
September 34 58 0.59 35 22.8
October 65 69 0.94 88 57.8
November 65 65 1.00 122 70.5
December 44 54 0.81 69 49.6
33.5 (in-water work
Totals 478 740 Average 0.65 N/A window only,
2008-2013)

Source: Navy 2014b
CSL = California sea lion

1. Frequency of occurrence is defined as the number of surveys with California sea lions present divided by the
number of surveys conducted.

California sea lions would most likely avoid waters within the areas affected by above-threshold
noise levels during impact pile driving around the LWI project sites. Sea lions exposed to
elevated noise levels could exhibit behavioral changes such as avoidance of the affected area,
increased swimming speed, increased surfacing time, or decreased foraging activity. Pile driving
would occur only during daylight hours, and therefore would not affect nocturnal movements of
sea lions in the water. Most likely, sea lions affected by elevated underwater or airborne noise
would move away from the sound source and be temporarily displaced from the affected areas.
However, they may continue using vessels at Delta Pier as haul-out sites during pile driving,
based on evidence cited in Section 3.4.1.2.3 regarding responses of pinnipeds to construction
noise including pile driving. Given the absence of any rookeries and only one haul-out area near
the project site (i.e., submarines docked at Delta Pier and pontoons of the PSB), potential
disturbance exposures would have a negligible effect on individual California sea lions and
would not result in population-level impacts.
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The prey base of California sea lions includes forage fish and salmonids, which would be less
available for predators within the fish injury exposure and behavioral harassment zones
(described in Section 3.3) during the 6-month, in-water construction window. The potential
impact on California sea lions would be a localized (within the fish behavioral harassment zone),
temporary loss (during in-water construction) of foraging opportunities, and potential exposure
to behavioral harassment as they transit the project area.

Harbor Seal

Harbor seals are the most abundant marine mammal in Hood Canal. Jeffries et al. (2003)
completed a comprehensive stock assessment of the Hood Canal in 1999 (on September 21
between the hours of 3:00 and 4:00 p.m.) and counted 711 harbor seals hauled out. The
approximate correction factor for this count using haul-out probability from Figure 4 in London
et al. is calculated as follows. Approximate probability of an animal to be hauled out during that
time frame in that month is 0.20. The inverse of this (1/0.20) provides a correction factor of 5.0.
When applied to the survey count data of 711, it yields a population estimate of 3,555 animals.
This is the appropriate estimate of the Hood Canal harbor seal population size based upon
published survey data and haul-out behavior.

Exposures to underwater and airborne pile driving noise were calculated using a density derived
from the number of harbor seals that may be present in the water at any one time (80 percent of
3,555 or 2,844 individuals), divided by the area of Hood Canal (138.4 square miles [358.4 square
kilometers]) (Jeffries et al. 2003; London et al. 2012). The density of harbor seals calculated in
this manner is 20.55 individuals/square mile [7.93/square kilometer]. The Navy acknowledges
that a uniform density spread out over the Hood Canal is not ideal, and that the density would be
higher around haul-out sites such as Dabob Bay and farther south in Hood Canal, which are

10 miles away from Bangor and those Bangor activities. Since the haul-out sites are not located
near the Bangor waterfront, density is expected to be much lower near the project area.

However, since a detailed geographically stratified density estimate is not currently available, the
analysis uses the uniform density to calculate exposures to pile driving noise. Therefore, the
exposure estimate for harbor seals presented here is likely a significant overestimate.

The airborne exposure calculations assumed that 100 percent of the in-water injury exposures
would be available at the surface to be exposed to airborne sound. Exposures to underwater
noise were calculated with the formula in Section 3.4.2.2.2, under Underwater Noise, and the
Z0l in Table 3.4—6. Table 3.4-10 depicts the number of behavioral harassment exposures that
are estimated from vibratory and impact pile driving both underwater and in-air.

Based on the density analysis of 20.55 individuals/square mile (7.93/square kilometer) and using
the most conservative criterion for behavioral disturbance (the 120 dB vibratory harassment
threshold with an area of 11.0 square miles [28.5 square kilometers]), up to 226.05 individual
harbor seals may experience sound pressure levels on a given day that would qualify as
behavioral harassment. The estimated number of individuals exposed per day amounts to
approximately 6 percent of the estimated population, and as noted above is likely a significant
overestimate of potential exposures. Thus, not all animals in the population would be expected
to be exposed to the activities at Bangor but only a subset of the population that may travel
through or haul-out on manmade structures near the waterfront. Furthermore, the behavioral
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harassment does not appear to be biologically significant based on observations from waterfront
surveys conducted by the Navy (Navy 2014b): (1) harbor seals are always present in Bangor
waters and occasionally use manmade structures (underside of piers, ladders in the water,
wavescreen, floating oil boom, etc.) as haulouts; and (2) pupping occurs from the northern end to
the southern end of the waterfront.

Over the 80 days of pile driving, the noise exposure formula above predicts 18,083 exposures to
noise within the behavioral harassment threshold for vibratory pile driving. Zero exposures to
underwater noise were calculated within the injury threshold (with an area of 850 square feet

[79 square meters]). Zero exposures to airborne pile driving noise were calculated by the formula
above. Therefore, the total number of exposures to potential behavioral harassment over the
entire pile driving period for this alternative is estimated to be 18,083 (all underwater)

(Table 3.4-10).

Harbor seals would most likely avoid waters within areas affected by above-threshold noise
levels during impact pile driving around the LWI project sites. They are unlikely to be injured
by pile driving noise because they are unlikely to be within the injury threshold distance for pile
driving noise (16 feet [5 meters] from the driven pile). Marine mammal observers would
monitor shutdown and disturbance zones during pile driving activities (see the Mitigation Action
Plan, Appendix C, for a detailed discussion of mitigation measures) for the presence of marine
mammals, and they would alert work crews when to begin or stop work due to the presence of
harbor seals in or near the shutdown zones, thereby reducing the potential for injury.

The prey base of harbor seals includes forage fish and salmonids, which would be less available
for predators within the fish injury exposure and behavioral harassment zones (described in
Section 3.3) during the 6-month, in-water construction window. The potential impact on harbor
seals would be a localized (within the fish behavioral harassment zone), temporary loss of
foraging opportunities (during in-water construction) and potential exposure to behavioral
harassment as they transit the project area.

Harbor Porpoise

Harbor porpoises may be occasionally present in Hood Canal year round and conservatively are
assumed to use the entire area. The Navy conducted boat surveys of the waterfront area from July
to September 2008 (Tannenbaum et al. 2009a) and November 2009 to May 2010 (Tannenbaum

et al. 2011a). During one of the surveys a single harbor porpoise was sighted in May 2010 in
deeper waters in the vicinity of EHW-1. Overall, these nearshore surveys indicated a low
occurrence of harbor porpoise within waters adjacent to the base. Surveys conducted during the
TPP indicate that the abundance of harbor porpoises within Hood Canal in the vicinity of
NAVBASE Kitsap Bangor is greater than anticipated from earlier surveys and anecdotal evidence
(HDR 2012). During these surveys, while harbor porpoise presence in the immediate vicinity of
the base (i.e., within 0.6 mile [1 kilometer]) remained low, harbor porpoises were frequently
sighted within several kilometers of the base, mostly to the north or south of the project area, but
occasionally directly across from the proposed EHW-2 project site on the far side of Toandos
Peninsula. These surveys reported 38 individual harbor porpoise sightings on tracklines of
specified length and width, resulting in a density of 0.149 individuals/square kilometer.
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The density used in the underwater sound exposure analysis was 0.149 animals/square kilometer
(Navy 2013). Exposures to underwater pile driving noise were calculated using the formula in
Section 3.4.2.2.2, under Underwater Noise, and the ZOI in Table 3.4-6. Table 3.4—10 depicts
the number of potential behavioral harassment exposures that are estimated from underwater
vibratory and impact pile driving.

Based on the density analysis of 0.38 individuals/square mile [0.149/square kilometer] (Navy
2013) and using the most conservative criterion for behavioral disturbance (the 120 dB vibratory
harassment threshold with an area of 11.0 square miles [28.5 square kilometers]), up to

4.2 individual harbor porpoises may experience sound pressure levels on a given day that would
qualify as behavioral harassment. Over the 80 days of pile driving, the noise exposure formula
above predicts 336 exposures to noise within the behavioral harassment threshold for vibratory
pile driving. Zero exposures to underwater noise were calculated within the injury threshold
(with an area of 16,372 square feet [1,521 square meters]). The total number of exposures to
potential behavioral harassment over the entire pile driving period for this alternative is
estimated to be 336 over the estimated 80 days of pile driving. (Table 3.4—10).

Harbor porpoise that are exposed to pile driving noise could exhibit behavioral reactions such as
avoidance of the affected area. Harassment from underwater noise impacts is not expected to be
significant because it is estimated that only a small number of harbor porpoise would ever be
present in the project area. Marine mammal observers would monitor shutdown and disturbance
zones during pile driving activities (see the Mitigation Action Plan, Appendix C, for a detailed
discussion of mitigation measures) for the presence of marine mammals, and they would alert
work crews when to begin or stop work due to the presence of harbor porpoise in or near the
shutdown zones, thereby precluding the potential for injury.

Transient Killer Whale

Transient killer whales are rarely present in Hood Canal. In 2003 and 2005, groups of transient
killer whales (6 to 11 individuals per event) visited Hood Canal to feed on harbor seals and
remained in the area for significant periods of time (59 to 172 days) between the months of
January and July (London 2006). These whales used the entire expanse of Hood Canal for
feeding. No other confirmed sightings of transient killer whales in Hood Canal have been
reported.

Even though transient killer whales are rare in Hood Canal and an applicable density value is not
available, the Navy calculated potential exposures for the LWI project in the event that a small
group may occur within the LWI behavioral disturbance ZOI. Based on the two sightings of
transient killer whales that have occurred within Hood Canal (138.4 square miles [358.4 square
kilometers]), the average pod size was 8.5 individuals. This results in an average density of
0.06 individuals/square mile (0.02 individuals/square kilometer).

The density used in the underwater sound exposure analysis was 0.06 individuals/square mile
(0.02 individuals/square kilometer). Exposures to underwater pile driving noise were calculated
using the formula in Section 3.4.2.2.2, under Underwater Noise, with the exception of number of
pile driving days. Based on the documented residence times in Hood Canal, the groups remained
in Hood Canal for an average of 116 days, with both sightings beginning in January. Since the
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in-water construction window ends on January 15 and does not pick back up until July, there are
only 15 days of overlap in potential occurrence. Using a density of 0.06 individuals/square mile
(0.02 individuals/square kilometer) and the most conservative criterion for behavioral
disturbance (the 120 dB vibratory harassment threshold with an area of 11.0 square miles

[28.5 square kilometers]), approximately 0.7 individual transient killer whales may experience
sound pressure levels on a given day that would qualify as behavioral harassment. Over the

15 days of pile driving (that overlap with the in-water work window), the noise exposure formula
above predicts 11 exposures to noise within the behavioral harassment threshold for vibratory
pile driving. Zero exposures to underwater noise were calculated within the injury threshold
(with an area of 16,372 square feet [1,521 square meters]). Thus, the total number of exposures
to potential behavioral harassment over the entire pile driving period for this alternative is
estimated to be 11 individuals (all underwater) (Table 3.4-10).

Transient killer whales that are exposed to pile driving noise could exhibit behavioral reactions
such as avoidance of the affected area. Harassment from underwater noise impacts is not
expected to be significant because it is estimated that only a small number of transient killer
whales would ever be present in the project area. Marine mammal observers would monitor
shutdown and disturbance zones during pile driving activities (see the Mitigation Action Plan,
Appendix C, for a detailed discussion of mitigation measures) for the presence of marine
mammals, and they would alert work crews when to begin or stop work due to the presence of
transient killer whales in or near the shutdown zones, thereby precluding the potential for injury.

OPERATION/LONG-TERM IMPACTS OF LWI ALTERNATIVE 2

LWI Alternative 2 would create an in-water pier that would be 280 feet (85 meters) long at the
north location and 730 feet (223 meters) long at the south location. Cetaceans are unlikely to be
present in the shallow nearshore waters affected by the LWI. Pinnipeds may swim through the
area but are highly mobile and their movements would not be significantly affected by the
presence of this in-water barrier. Pinnipeds would encounter the mesh that would extend from
the bottom of the pier walkway to the seafloor and likely swim around it. The mesh would be a
high visibility material that is not directly comparable to fishing nets but rather would be more
like a semi-flexible grate with fairly wide partitions between the mesh openings. Unlike fishing
nets, the LWI mesh would be permanently fixed, highly visible, and would not provide any
attractant to marine mammals because it is not designed for, nor would it be likely to trap fish.
There may be some potential for entanglement of pinnipeds, such as curious juvenile harbor
seals that may attempt to insert their heads in the mesh. Information in the literature on
entanglement of marine mammals in gill nets, trawl nets, other fishing gear, and aquaculture net
pens does not provide much insight into the potential for adverse impacts due to installation of
the mesh at the LWI piers. This is because of physical differences between the LWI mesh and
these other materials, as well as active deployment of fishing nets as opposed to the passive
deployment of the LWI mesh. All factors considered, the risk would not be significant for most
marine mammals in the project area.

Prey Availability

The LWI would impact marine mammals by changing their prey base (primarily salmonids
and schooling fishes). The potential long-term impacts on the prey base are discussed in
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Section 3.4.2.2.2. The LWI would permanently convert approximately 0.14 acre (0.06 hectare)
of benthic habitat as discussed in Section 3.2.2.2.2 (Table 3.2—8) with a corresponding loss of
habitat suitability and productivity for some prey species. However, it is possible that the LWI
pier and mesh may facilitate predation because the piles and mesh would create a physical
barrier to movements of juvenile salmonids and forage fish (Section 3.3.2.2.2) in the nearshore
environment, causing them to hesitate at the mesh and/or migrate around the seaward ends of
the piers. These fish may be more vulnerable to marine mammal predators. Adult salmonids
are less dependent on nearshore habitats than juveniles and are more mobile, but they may
congregate at the seaward ends of the LWI, where they would be more exposed to marine
mammal predation. Artificial lighting used during security responses at the LWI is expected
to have negligible impact on fish species hunted by marine mammals, as described in

Section 3.3.2.2.2. Thus, localized changes to the prey base for some marine mammals are
possible with the proposed project but these changes cannot be quantified with available
information.

Prey populations in the context of the inside waters of Washington State and Hood Canal, which
encompass the foraging area of the marine mammal species that occur in the LWI project area,
would not be significantly impacted by the construction and future operation of Alternative 2.
Operations impacts of the LWI would be limited to the small area including an adjacent to the
structures. The Mitigation Action Plan (Appendix C) describes the marine habitat mitigation
actions that the Navy would undertake as part of the proposed action. This habitat mitigation
action would compensate for impacts of the proposed action to marine habitats and species.

Noise and Visual Disturbance

Operation of the LWI would include increased noise and visual disturbance from human activity
and artificial light. Under existing conditions, the Bangor waterfront produces an environment
of complex and highly variable noise and visual disturbance for marine mammals, although
Steller and California sea lions haul out on manmade structures and harbor seals regularly forage
in the nearshore and deeper waters along the Bangor waterfront in close proximity to ongoing
operations. Because future operations of the LWI would not exceed existing levels, most
individual marine mammals are likely to habituate to the post-construction activity levels, as
they have habituated to activity levels at other developed portions of the waterfront. Thus, no
additional MMPA take is expected with operation of the LWL

Maintenance of the LWI would include routine inspections, repair, and replacement of facility
components as required (but no pile replacement). These activities could affect marine mammals
through noise impacts and increased human activity and vessel traffic. However, noise levels
would not be appreciably higher than existing levels elsewhere at the Bangor industrial
waterfront, to which marine mammals appear to have habituated. Further, measures would be
employed (Section 3.1.1.2.3) to avoid discharge of contaminants to the marine environment.
Therefore, maintenance would have negligible impacts on marine mammals.

California sea lions, Steller sea lions, and harbor seals use various manmade structures at the
Bangor waterfront for hauling out, including pontoons that support the existing PSB. The
shoreline in the project area is not used for hauling out by any pinniped species under existing
conditions, and it is unlikely that pinnipeds would haul out on the shoreline in the vicinity of the
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LWI under Alternative 2 in the future. The LWI piers would be vertical structures with deck
surfaces that are 10 feet (3 meters) above MHHW and therefore inaccessible to pinnipeds, but
floating pontoons of the PSB would likely be used as haul outs. The south LWI and north LWI
shoreline abutments would be vertical structures 12 feet (4 meters) and 38 feet (12 meters) high,
respectively, and would not be accessible for hauling out.

3.4.2.2.3. LWI ALTERNATIVE 3: PSB MODIFICATIONS (PREFERRED)

LWI Alternative 3 would modify the existing PSB system to extend across the intertidal zone
and attach to concrete abutments at the shoreline, but would not include the pile-supported pier
proposed under Alternative 2. As described in Chapter 2, no piles would be installed in the
water and the PSB guard panels would be less of a barrier to nearshore movement of marine
biota than the Alternative 2 pier and underwater mesh barrier. LWI Alternative 3 would
include the same concrete abutments and observation posts described for LWI Alternative 2.
Consequently, pinnipeds potentially would be exposed to airborne noise associated with pile
driving for these structures, all of which would be installed from the shoreline in the dry.
Long-term operations of the LWI under Alternative 3 would result in some potential indirect
effects on prey species, although the consequences for marine mammal populations are likely to
be insignificant.

CONSTRUCTION OF LWI ALTERNATIVE 3

Marine mammals are expected to avoid the construction areas because of increased vessel traffic,
noise and human activity, and increased turbidity. General construction period impacts on water
quality, vessel traffic, prey availability, and non-pile-driving construction noise would be the
same as for LWI Alternative 2, but overall LWI Alternative 3 would have fewer and shorter-
lasting impacts on marine mammals in the project area.

The following sections describe how construction would affect the abundance and distribution of
marine mammals present or potentially present at NAVBASE Kitsap Bangor, and compares the
effects of LWI Alternative 3 with effects of LWI Alternative 2.

WATER QUALITY

Tug and barge operations and placement of PSB buoy anchors would resuspend contaminants
that may be present in sediments and increase turbidity levels, as discussed in Section 3.1.2.2.3.
A smaller seafloor area (up to 12.7 acres [5.2 hectares]) would be disturbed under LWI
Alternative 3 compared to Alternative 2 (approximately 13.1 acres [5.3 hectares]) (Table 3.2-8).
Similar to Alternative 2, water quality effects of Alternative 3 including seafloor disturbance
would be temporary and localized, and construction-period impacts are not expected to exceed
water quality standards. Measures for the protection of marine water quality and the seafloor
would be implemented to minimize impacts (Mitigation Action Plan, Appendix C).

Marine mammals are expected to avoid the immediate construction area due to increased vessel
traffic, noise and human activity, increased turbidity, and potential difficulty in finding prey.
Because suspended sediment and contaminant concentrations would be low, and exposures
would be localized, no impacts on marine mammals are expected due to changes in water quality
during construction. Considering the wide distribution of marine mammals in inland marine
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waters, water quality changes due to LWI Alternative 3 would not significantly affect these
populations or overall distribution.

VESSEL TRAFFIC

Vessel movements associated with construction of the LWI under Alternative 3 have the
potential to impact marine mammals directly by accidentally striking or disturbing individual
animals. Construction activity involving vessel traffic may occur over 12 months. However,
because no in-water piles would be installed with LWI Alternative 3, lower levels of vessel
traffic including barge and tug trips would be required (3 total round trips with Alternative 3
compared to 16 total round trips with Alternative 2). Thus, Alternative 3 would result in lower
overall disturbance levels for marine mammals in the project vicinity, along with reduced
likelihood of collision, and would likely displace them for shorter periods of time. The affected
area for both alternatives would be limited to the project vicinity and, relative to the wide
distribution of marine mammal populations in inland waters, would not represent a significant
impact.

PREY AVAILABILITY

Construction of Alternative 3 would displace and degrade benthic habitats and marine vegetation
used by prey populations for foraging and refuge as described in Section 3.3.2.2.3. However, the
amount of foraging and refuge habitat supporting prey populations that potentially would be
degraded by project construction would be slightly less under Alternative 3 (up to 12.7 acres

[5.2 hectares]) than Alternative 2 (up to 13.1 acres [5.3 hectares]) (Table 3.2-8), and the
disturbance would occur during only one in-water work season (Alternative 2 would have two
in-water work seasons). Under Alternative 3 there would be fewer barriers to fish movements in
the nearshore because no pier/mesh barrier system would be installed with this alternative
(although the PSB guard panels would be something of a barrier to juvenile salmon migration).
In addition, there would be no disturbance of fish due to in-water pile driving. Thus, adverse
behavioral responses of prey populations due to project construction would be greatly reduced
under Alternative 3, although the magnitude of the effects of the project alternatives cannot be
quantified with available information.

While project construction may affect the prey base of pinnipeds that occur in the immediate
project vicinity, in the overall context of the Hood Canal harbor seal and sea lion population
ranges, the area affected by Alternative 3 would be too small to represent a significant impact on
population numbers and distribution. As discussed for Alternative 2, the effect of Alternative 3
on the Southern Resident killer whale prey base would be insignificant, and not likely to
adversely affect this species.

NOISE

As described in Section 2.1.1.3.3, Alternative 3 would require pile driving for the LWI
abutments and observation posts. A total of 17 24-inch (60-centimeter) hollow steel piles
would be driven at each LWI site, all of which would be driven in the dry using a land-based
pile driving rig. Piles would be driven using vibratory and impact drivers as required. Unlike
the pile-supported pier under Alternative 2, no in-water pile driving would be required for
Alternative 3, and the total number of driven piles would be substantially fewer (136 permanent
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in-water piles, 120 temporary in-water piles, and 34 land-installed piles for Alternative 2
compared with 34 land-installed piles for Alternative 3). Exposure of marine mammals to pile
driving noise would be limited to airborne noise impacts under Alternative 3, and the duration
of the exposure would be substantially shorter. Up to 30 days of pile driving would be
required for construction of Alternative 3 compared with up to 80 days of pile driving for

Alternative 2.

With respect to airborne pile driving noise source levels and propagation (described in

Section 3.9.3.2) and effects of elevated noise levels on the behavior of marine mammals, the
analysis is the same for both project alternatives. The following comparison of noise impacts
focuses on the number of exposures of marine mammals to elevated airborne pile driving noise.
It is assumed that daily abundances of marine mammal species would be the same for both
alternatives. As in the exposure analysis for Alternative 2, the airborne noise disturbance
distance (ZOI) was calculated based on the pile driving method that produces the largest ZOI
(i.e., impact pile driving). It is assumed that only pinnipeds would be affected by elevated
airborne noise levels and, consequently, upland areas were eliminated from the ZOI. For 24-inch
(60-centimeter) hollow steel piles, the thresholds for airborne impact pile driving noise would be
reached at 492 feet (150 meters) for harbor seals and 154 feet (47 meters) for other pinnipeds
(Table 3.4—12). Thresholds for vibratory pile driving would occur at shorter distances from the
driven pile (62 feet [19 meters] for harbor seals and 20 feet [6 meters] for other pinnipeds). The

areas encompassed by these threshold distances are shown in Table 3.4—12.

Table 3.4-12.Calculated Maximum Distances in Air to Marine Mammal Noise
Thresholds due to Pile Driving and Areas Encompassed by Noise Thresholds, LWI

Alternative 3

Vibratory Vibratory
Impact Behavioral | Impact Behavioral Behavioral Behavioral
Harassment Harassment Harassment Harassment
Harbor Seal Other Pinnipeds Harbor Seal Other Pinnipeds
Affected Area (90 dB RMS)’ (100 dB RMS)’ (90 dB RMS)’ (100 dB RMS)’
Distance to 492 ft 154 ft 62 ft 20 ft
Threshold' (150 m) (47 m) (19 m) (6 m)
é;ecim assed b 0.03 sq mi 0.003 sq mi 12,076 sq ft 1,216 sq ft
Throsporg oY (0.07 sq km) (0.007 sq km) (1,134 sq m) (113 sq m)

dB = decibel; ft = feet; m = meter; sq ft = square feet; sq km = square kilometer; sq m = square meter;

sq mi = square mile; RMS = root mean square

1. Sound pressure levels used for calculations were 110 dB RMS re 20 yPa at 50 feet (15 meters)
(Section 3.9.3.2.2) for impact hammer for 24-inch (60-centimeter) steel pile, and 92 dB RMS re 20 pPa at

50 feet for vibratory driver for 24-inch steel pile. All distances are calculated over water.

A representative view of areas within the ZOls for behavioral harassment due to airborne pile
driving noise is shown in Figure 3.4-3. The distance between the south LWI project site and sea
lion haul-out sites at Delta Pier is 1,000 feet (300 meters) and the distance between the north
LWI project site and haul-out sites is 1 mile (1.6 kilometers), both of which would be beyond the
airborne behavioral harassment threshold for sea lions. Sea lions that are hauled out in the
vicinity of Delta Pier are not expected to be exposed to airborne pile driving noise under
Alternative 3, but animals swimming within the threshold areas may be susceptible to airborne
noise disturbance. Given the small size of the ZOIs for airborne pile driving noise and their
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North LWI

South LWI

Pile Driver Location
24-inch Hollow Steel Pile
Behavior Thresholds

Impact Driver :
Other Pinnipeds: 100dBgys (47 m) §
Harbor Seals: 90dBgus (150 m)

| Vibratory Driver
* = | I 100dBgys(6 M)
"~ 90dBgus (19 m)

Figure 3.4-3. Representative View of Affected Areas for Marine Mammals
due to Airborne Pile Driving Noise during LWI Construction, Alternative 3
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locations in areas that are not frequented by sea lions, no exposures to above-threshold airborne
noise levels are predicted for these species. The density-based noise exposure formula described
in Section 3.4.2.2.2 for harbor seals, which regularly swim in but rarely haul out in the project
area, predicts no exposures to above-threshold airborne noise levels. Therefore, no MMPA
exposures due to airborne pile driving noise under Alternative 3 are expected.

Airborne sound due to other construction equipment would be similar to the levels described for
non-pile driving construction noise under Alternative 2 in Section 3.4.2.2.2. Average noise
levels are expected to be in the 60 to 68 A-weighted dBA range, consistent with urbanized or
industrial environments where equipment is operating and similar to the range of noise measured
on Delta Pier (Navy 2010). Operation of non-pile driving, heavy construction equipment would
produce airborne noise levels ranging from 78 to 90 dBA at 50 feet (15 meters) (WSDOT 2013).
In the absence of pile driving noise and with simultaneous operation of two types of heavy
equipment, the maximum construction noise level is estimated to be 94 dBA at a distance of

50 feet (Section 3.9), but this noise level would be occasional. Because noise levels produced by
non-piling driving equipment are lower than noise levels produced by pile drivers, no MMPA
take is expected from the operation of other construction equipment.

OPERATION/LONG-TERM IMPACTS FOR LWI ALTERNATIVE 3

LWI Alternative 3 would modify the existing PSB system to extend across the intertidal zone
and attach to concrete abutments at the shoreline, and the pile-supported pier and mesh proposed
under Alternative 2 would not be constructed. Thus, no barrier to movement of marine biota
would occur under Alternative 3. The potential long-term effects on the prey base due to habitat
loss and degradation (discussed in Section 3.4.2.2.3) would be less significant compared to impacts
from Alternative 2. Alternative 3 would permanently displace a small amount of benthic habitat
(0.0016 acre [0.0006 hectare]) compared with the displacement of 0.14 acre (0.06 hectare) under
Alternative 2, with a corresponding loss of habitat suitability and productivity of some prey species
(Table 3.2-8). In addition to the project footprint, some PSB units and buoys would regularly
ground out on the seafloor at low tide under Alternative 3, resulting in a net reduction in functional
value of a small area of nearshore habitat (approximately 0.06 acre [0.024 hectare]) used by prey
species. Marine mammals are wide-ranging and have extensive foraging habitat available in Hood
Canal, relative to the foraging area that might be impacted by operation of the LWI. Similar to
Alternative 2, localized changes in prey availability are possible under Alternative 3, but impacts
cannot be quantified with available information and are expected to be insignificant. The
Mitigation Action Plan (Appendix C) describes the marine habitat mitigation that the Navy
would undertake as part of the proposed action. This habitat mitigation would compensate for
impacts of the proposed action on marine habitats and species and which, consequently, might
indirectly affect the marine mammal prey base.

Operation and maintenance of the LWI under Alternative 3 would include increased noise and
visual disturbance from human activity and artificial lighting used during security operations.
However, disturbance levels would not be appreciably higher than existing levels elsewhere at
the Bangor waterfront, to which marine mammals appear to have habituated. Because LWI
lighting would be used only during security responses, use of artificial lighting at the LWI is
expected to have a negligible impact on fish species preyed on by marine mammals, as described
in Section 3.3.2.2.3. Pontoons of the PSB may be used by California sea lions as haul-outs, but
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the south and north shoreline abutments would not be accessible for hauling out. In conclusion,
direct and indirect effects of project operations on marine mammals would be negligible, and no
MMPA take is expected.

SUMMARY OF IMPACTS FOR LWI PROJECT ALTERNATIVES

Impacts on marine mammals during the construction and operation phases of the LWI project
alternatives, along with mitigation and consultation and permit status, are summarized in
Table 3.4-13.

Table 3.4-13.Summary of LWI Impacts on Marine Mammals

Alternative [ Environmental Impacts on Marine Mammals

Impact

LWI Alternative 1: No impact.

No Action

LWI Alternative 2: Construction: Direct and indirect impacts on prey species due to loss and degradation of

Pile-Supported Pier | benthic habitat, changes in prey availability due to installation of pile-supported pier.
Construction noise (primarily due to pile driving) sufficient to exceed NMFS disturbance
thresholds. Construction disturbance due to in-water work would occur over two seasons,
including a total of 80 days of in-water and land-based pile driving during one in-water work
season.

Operation/Long-term Impacts: Indirect impacts on prey species due to loss and degradation
of benthic habitat, and barriers to migratory fish.

MMPA: The proposed action would expose marine mammal species in the area to noise
levels that would result in behavioral disturbance due to underwater vibratory pile driving. No
injurious exposures to noise are expected due to the use of vibratory pile driving as the
primary pile installation method, the small size of the injury zone from impact pile driving, and
monitoring of the injury zone so that a shutdown would occur if a marine mammal
approaches the zone.

ESA: Effect determination for the Southern Resident killer whale is “may affect”.

LWI Alternative 3: Construction: Direct and indirect impacts on prey species due to loss and degradation of

PSB Modifications benthic habitat, changes in prey availability, construction noise (primarily due to pile driving)

(Preferred) not sufficient to exceed NMFS disturbance thresholds. Construction disturbance due to in-
water work would occur over one season. Airborne noise from land-based pile driving up to
30 days.

Operation/Long-term Impacts: Indirect impacts on prey species due to loss and degradation
of benthic habitat, but minor barriers to migratory fish, in contrast to Alternative 2. Potentially
additional haul-out opportunities for pinnipeds on additional PSB pontoons.

MMPA: No exposure to injury or behavioral disturbance due to airborne pile driving noise is
expected based on distance from sea lion haul-out locations, the small size of the
disturbance zones, and low density of harbor seals.

ESA: Effect determination for the Southern Resident killer whale is “may affect”.

Mitigation: Marine mammals would be monitored during all in-water pile installation activities of the LWI project,
and shutdown procedures would be implemented if any marine mammal enters the injury threshold zone for pile
driving. Please see Appendix C (Mitigation Action Plan) for more detailed mitigation measures. A detailed marine
mammal monitoring plan would be developed in consultation with NMFS.

Consultation and Permit Status

The Navy will consult with the NMFS West Coast Region Office on the Southern Resident killer whale under the
ESA. Final effect determinations for the Southern Resident Killer whale and its critical habitat will be completed
during consultation and included in the Final EIS.

ESA = Endangered Species Act; IHA = Incidental Harassment Authorization; MMPA = Marine Mammal Protection
Act; NMFS = National Marine Fisheries Service
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34.2.3. SPE PROJECT ALTERNATIVES
3.4.2.3.1. SPE ALTERNATIVE 1: NO ACTION

There would be no activities related to construction or operations that would disturb marine
mammals in the project area under the No Action Alternative. Therefore, this alternative would
have no impacts on marine mammals.

3.4.2.3.2. SPE ALTERNATIVE 2: SHORT PIER (PREFERRED)

Construction of the SPE would directly impact marine mammals, primarily through underwater
noise generated by pile driving. Underwater noise thresholds for behavioral disturbance would
be exceeded, as described below, with potential adverse impacts (takes) as defined by the
MMPA. Project-related changes in water quality, vessel traffic, and prey availability may also
affect marine mammals indirectly or directly.

Long-term indirect impacts would result from localized changes in benthic prey population
composition and vegetation (Section 3.2), which could affect marine fish populations

(Section 3.3) and, consequently, marine mammals that prey on fish. Impacts on marine
mammals from operation of this alternative are anticipated to be highly localized because marine
mammals are wide-ranging and have a large foraging habitat available in Hood Canal, relative
to the foraging area that might be impacted by operation of the LWI.

CONSTRUCTION OF SPE ALTERNATIVE 2

The primary impacts on marine mammals from construction of SPE Alternative 2 would include
water quality changes (turbidity) in nearshore habitats, construction vessel traffic, changes in
prey availability, and noise associated with impact and vibratory pile driving and other
construction equipment. Since harbor seals are resident in Hood Canal, they would be present
during the entire proposed construction season for the SPE (July 16 through January 15). Harbor
porpoise and transient killer whales also may occur at any time during the year. California sea
lions are present from late summer through the winter months (about 5 out of the 6 months of
in-water construction work), and Steller sea lions are present during fall through winter months
(about 3.5 months out of the 6 months of in-water construction work). Marine mammals are
likely to avoid (indicating behavioral disturbance) the vicinity of pile driving. The likelihood

of adverse impacts on these species would be minimized through application of mitigation
measures described in the Mitigation Action Plan (Appendix C).

WATER QUALITY

Construction of the SPE would affect water quality in project area waters due to anchoring

of barges and tugs, installation of piles, and work vessel movement, as described in

Section 3.1.2.3.2. The majority of impacts are expected to occur within the construction corridor
surrounding pile locations (100 feet [30 meters]). A maximum of 3.9 acres (1.6 hectares) of
bottom sediment may be disturbed within the construction footprint. Resuspended sediments
would increase turbidity during in-water construction activities, but turbidity would be localized
and temporary during the course of project construction, as discussed in Section 3.1.2.3.2.
Metals and organic contaminants that may be present in sediments could also become suspended

3.4-52 & Chapter 3 — Marine Mammals February 2015



Land-Water Interface and Service Pier Extension Draft EIS

in the water column in the construction impact zone, but these contaminants are within sediment
quality guidelines, as discussed in Section 3.1.1.1.3. Water quality could also be impacted by
stormwater discharges (contaminant loading), and spills (contaminant releases). However,
construction-period conditions are not expected to exceed water quality standards, and measures
for the protection of marine water quality and the seafloor would be implemented to minimize
impacts (Mitigation Action Plan, Appendix C). Therefore, no impacts on marine mammals are
expected due to changes in water quality during construction.

VESSEL TRAFFIC

Marine mammals at NAVBASE Kitsap Bangor encounter vessel traffic associated with daily
operations, maintenance, and security monitoring along the waterfront, and it appears that
individuals that frequent the waterfront have habituated to existing levels of vessel activity.
During construction of the SPE, several additional vessels would operate in the project area.
Construction activity involving vessel traffic may occur over 24 months, but the greatest activity
levels would be associated with pile driving (up to 161 days during two in-water work seasons).
Approximately six round trip barge and tug transits per month are expected for the duration of
the project (Table 2—2). These vessels would operate at low speeds within the relatively limited
construction zone and access routes during the in-water construction period. Low speeds are
expected to reduce the impact of boat movements in the construction zone during this period.
Marine vessel traffic would potentially pass near marine mammals on an incidental basis, but
short-term behavioral reactions to vessels are not expected to result in long-term impacts on
individuals, such as chronic stress, or to marine mammal populations in Hood Canal.

Collisions of vessels and marine mammals, primarily cetaceans, are not expected during
construction because vessel speeds would be low. All of the cetaceans likely to be present in the
project area are fast-moving odontocete species that tend to surface at relatively short, regular
intervals allowing for increased detectability and avoidance. Vessel impacts are more frequently
documented for slower-moving cetaceans or those that spend extended periods of time at the
surface, but these species are rarely encountered in Hood Canal.

PREY AVAILABILITY

The prey base for the most common marine mammal species (harbor seal and California sea
lion) in the project area potentially includes a wide variety of fishes including Pacific hake,
forage fish such as Pacific herring, adult and juvenile salmonids, flatfish, and other finfish.
Steller sea lions in the project area probably also consume a variety of pelagic and bottom fish.
Harbor porpoise are occasionally seen in Hood Canal, where they probably feed on schooling
forage fishes, such as Pacific herring, smelt, and squid. Transient killer whales consume marine
mammals; in Hood Canal they preyed on harbor seals during prolonged stays in 2003 and 2005
(London 2006). Southern Resident killer whales do not occur in Hood Canal, but consume adult
salmonids (with a strong preference for Chinook and chum salmon) that may originate in Hood
Canal tributaries.

As described in Section 3.3.1.1, fish species and groups that occur in the deeper-water SPE
project area include some forage fish (e.g., Pacific sand lance and Pacific herring) and salmonids
(juvenile Chinook salmon, coho salmon, and steelhead; adult/sub-adult Chinook salmon,
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steelhead; and cutthroat trout) (Bhuthimethee et al. 2009). Other marine fish species likely are
not abundant or diverse at the SPE project site. Benthic organisms are likely not as abundant at
the SPE project site since it is located in waters deeper than 30 feet (9 meters) below MLLW,
and the adjacent nearshore appears to support less diversity than the SPE project sites. The
project site portion of the Bangor shoreline has a steep subtidal grade, lacks a flat bottom benthic
habitat, and has no nearby freshwater nutrient input. These deeper-water resources offer suitable
prey for some of the marine mammals that have been documented in Hood Canal and the Bangor
waterfront, but available information is not sufficiently detailed to support a comparison of the
SPE project site with other known or potential foraging sites in inland waters.

The greatest impacts on prey species during construction of the SPE project would result from
resuspension of sediments, localized turbidity, and behavioral disturbance due to pile driving
noise, as described in Section 3.3.2.3.2. Injury and behavioral disturbance of fish species due to
underwater pile driving noise would directly affect the prey base for marine mammals. For SPE
Alternative 2, fish potentially would be disturbed by pile driving noise resulting from operation
of vibratory and impact rigs within 8,242 feet (2,512 meters) of impact pile driving noise and
384 feet (117 meters) of vibratory pile installation (Section 3.3.2.3.2), but may actually avoid a
much smaller area. Thus, prey availability within an undetermined portion of the impact zone
for fish would be reduced during construction due to noise. Mitigation measures designed to
minimize noise effects on fish are described in the Mitigation Action Plan (Appendix C).

Some of the effects described above, such as barge placement, increased turbidity, and pile
driving noise, would occur only during the in-water construction period and thus would be
temporary (up to 6 months) and localized within the fish behavioral harassment zone. Long-term
effects on prey availability are described below under Operation/Long-term Impacts. While
localized effects of project construction may affect the prey base of pinnipeds that occur in the
project vicinity, in the overall context of the Hood Canal harbor seal and California sea lion
populations, the affected area is too small to represent a significant adverse impact.

With respect to the ESA-listed Southern Resident killer whale, the project has the potential to
affect this population by indirectly affecting its prey base, which includes a disproportionate
number of adult Chinook and chum salmon (Ford et al. 1998, 2010; Hanson et al. 2010; Hanson
2011). Available information on the proportion of Hood Canal Chinook salmon in the diet of
Southern Resident killer whales indicates that it is about 20.4 percent in May (however, this is
based on a sample size of only nine), but is less than 5 percent in other months (June to
September) for which data are available. The stock identification of chum salmon in Southern
Resident killer whale diets has not been reported and therefore the importance of Hood Canal
chum salmon is unknown. Adult Hood Canal Chinook and chum salmon returns are subject to
many variables (Section 3.3), among which the effects of the SPE are likely to be minor.
Mitigation efforts, including scheduling in-water construction for the period when juvenile
Chinook salmon are not present and using a bubble curtain for impact pile driving, would
minimize this potential adverse effect. Therefore, the project’s effect on Southern Resident killer
whale prey base would be minimal. Nevertheless, Alternative 3 may affect this species; a final
effect determination will be completed during ESA consultation and included in the Final EIS.
No critical habitat for Southern Resident killer whales has been designated in Hood Canal.
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UNDERWATER NOISE

Average underwater noise levels measured along the Bangor waterfront are elevated over
ambient conditions at undeveloped sites due to waterfront operations, but are within the
minimum and maximum range of measurements taken at similar environments within Puget
Sound (see Appendix D). In 2009, the average broadband ambient underwater noise levels
were measured at 114 dB re 1 pPa between 100 Hz and 20 kHz (Slater 2009). Peak spectral
noise from industrial activity was below the 300 Hz frequency, with maximum levels of 110 dB
re 1 pPa noted in the 125 Hz band. In the 300 Hz to 5 kHz range, average levels ranged
between 83 and 99 dB re 1 pPa. Wind-driven wave noise dominated the background noise
environment at approximately 5 kHz and above, and ambient noise levels flattened above

10 kHz. Underwater ambient noise measurements taken approximately 1.85 miles (3 kilometers)
from the project area at EHW-1, during the TPP project in 2011, ranged from 112.4 dB re 1 uPa
RMS between 50 Hz and 20 kHz at mid depth to 114.3 dB at deep depth (Illingworth & Rodkin
2012).

Increased vessel activity and barge-mounted construction equipment such as cranes and
generators would elevate underwater noise levels in the project area. Noise from tugs associated
with barge movement would produce intermittent noise levels of approximately 142 dB re 1 pPa
at 33 feet (10 meters). Except at very close range, these noise sources and noise from other
vessels and equipment would not exceed marine mammal thresholds for disturbance due to
impact sound (160 dB RMS). These noise levels are typical of an industrial waterfront where
tugs, barges, and other vessels are in operation, and consistent with noise levels experienced
daily by marine mammals under existing conditions in the vicinity of the Bangor waterfront.
Vessel noise includes narrowband tones at specific frequencies and broadband sounds, with
energy spread over a range of frequencies that are audible to marine mammals. Smaller vessels
that would be used in construction tend to generate low-frequency noise below 5 kHz. For
example, tugs operating barges generate sounds from 1 kHz to 5 kHz, and small crewboats
generate strong tones up to several hundred hertz (Richardson et al. 1995).

Underwater noise associated with impact and vibratory pile driving is likely to cause the most
significant impacts on marine mammals present during construction of the SPE. Detailed
analyses of pile driving noise propagation and pile driving source levels are presented in
Appendix D, along with a discussion of the use of a bubble curtain to attenuate impact pile
driving noise of steel piles. SPE Alternative 2 would require installation of 230 36-inch (90-
centimeter) steel pipes, 50 24-inch (60-centimeter) steel piles, and 105 18-inch (45-centimeter)
concrete fender piles over two in-water work seasons including comprising 125 days of driving
steel support piles and 36 days of driving concrete fender piles. Most steel piles would be driven
with a vibratory driver, and an impact hammer would be used to “proof” these piles. In cases
where substrate conditions do not allow vibratory installation, an impact hammer may be needed
to drive piles for part or all of their length.

Vibratory pile driving of 36-inch (90-centimeter) steel piles would produce noise levels of
approximately 166 dB RMS re 1 pPa at 33 feet (10 meters) from the pile. Impact pile driving of
36-inch steel piles using a single-acting diesel impact hammer would produce average RMS
noise levels of 186 dB RMS re 1 pPa at 33 feet, while using a bubble curtain that reduces noise
levels by 8 dB. Vibratory pile driving of 24-inch (60-centimeter) steel piles would produce noise
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levels of approximately 161 dB RMS re 1 pPa at 33 feet from the pile. Impact pile driving of
24-inch steel piles using a single-acting diesel impact hammer would produce average RMS
noise levels of 185 dB RMS re 1 pPa at 33 feet, while using a bubble curtain that reduces noise
levels by 8 dB. Other mitigation measures, including a soft-start approach for pile driving
operations and marine mammal monitoring and shutdown zones during pile driving, are
described in the Mitigation Action Plan (Appendix C). The project would also require pile
driving of 18-inch (45-centimeter) square concrete piles. The source level for this pile driving is
170 dB RMS re 1 uPa at 33 feet (Appendix D). All of the concrete piles would be installed with
an impact hammer. A bubble curtain would not be used for installation of concrete piles because
the source level at 33 feet (10 meters) is lower than the injury impact thresholds for marine
mammals (180 dB RMS for cetaceans and 190 dB RMS for pinnipeds) (Table 3.4—14). Most of
the energy in pile driving sound underwater is contained in the frequency range 25 Hz and

1.6 kHz, with the highest energy densities between 50 and 350 Hz (Reyff et al. 2002). In some
studies, underwater pile driving noise has been reported to range up to 10 kHz with peak
amplitude below 600 Hz (Laughlin 2005).

Sound from impact pile driving would be detected above the average background noise levels at
locations in Hood Canal with a direct acoustic path (i.e., line-of-sight from the driven piles to
receiver location). Intervening land masses would block sound propagation outside of direct paths.

Responses to Underwater Pile Driving Noise at the SPE Project Sites

Marine mammals encountering pile driving operations during the in-water construction season
would likely avoid affected areas in which they experience noise-related discomfort, limiting
their ability to forage or rest there. Individual responses to pile driving noise are expected to be
variable. For example, some individuals may occupy the project area during pile driving without
apparent discomfort, but others may be displaced by undetermined long-term effects. Avoidance
of the affected area during pile driving operations would reduce the likelihood of injury impacts
but also would reduce access to foraging areas in nearshore and deeper waters of Hood Canal.
Noise-related disturbance across the 1.5-mile (2.4-kilometer) width of Hood Canal may inhibit
some marine mammals from transiting the area. During pile driving over the two in-water
construction season, there is a potential for displacement of marine mammals from the affected
area due to these behavioral disturbances during the in-water construction season. However,
habituation may occur over time, along with a decrease in the severity of responses. Also, since
pile driving would only occur during daylight hours, marine mammals transiting the project area
or foraging or resting in the project area at night would not be affected. Any potential impacts
from pile driving activities could be experienced by individual marine mammals, but would not
cause population level impacts or affect the continued survival of the species.

Underwater Injury and Behavioral Harassment Thresholds

The following analysis of noise-related impacts on marine mammals provides calculations of
incidental harassment exposures of all marine mammal species that occur in the SPE project
area, as required by the MMPA. “Take” under the MMPA is calculated at two levels, injury
exposure and behavioral harassment exposure. The effects analysis uses the terms “injury
exposure” and “behavioral harassment exposure” for MMPA effects and states the number of
exposures that the Navy will request for each marine mammal species in its IHA applications.
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NMEFS identified threshold criteria for determining injury exposure to underwater noise as

190 dB RMS re 1 pPa for pinnipeds and 180 dB RMS re 1 pPa for cetaceans (65 FR 16374-
16379) (Table 3.4-14). Injury exposure criteria have been used by NMFS to define the impact
zones for seismic surveys and impact hammer pile driving projects, within which project
activities may be shut down if protected marine mammals are present (e.g., examples cited in
71 FR 4352, 71 FR 6041, 71 FR 3260, and 65 FR 16374). NMFS has identified different
thresholds for exposure to behavioral harassment for impact pile driving (an impulsive noise
impact) versus vibratory pile driving (a continuous noise impact). For both cetaceans and
pinnipeds, the behavioral harassment threshold for impact pile driving is 160 dB RMS re

1 puPa, and the threshold for continuous noise such as vibratory pile driving is 120 dB RMS re

1 pPa.

Table 3.4-14. Current Marine Mammal Injury and Behavioral Harassment Thresholds for
Underwater and Airborne Sounds

Airborne Marine
Construction Thresholds
(Impact and Vibratory
Pile Driving)

(dB re 20 pPa unweighted)

Underwater Vibratory Pile
Driving’ Threshold
(dB re 1 yPa)

Underwater Impact Pile
Driving® Thresholds
(dB re 1 yPa)

Behavioral Behavioral
Marine Disturbance Guideline Injury Harassment Injury Harassment
Mammals Threshold' Threshold Threshold Threshold Threshold

Cetaceans
(whales, dolphins, N/A 180 dB RMS 120 dBRMS | 180 dB RMS | 160 dB RMS
porpoises)
Pinnipeds (sea
lions and seals, 100 dB RMS 190 dBRMS | 120dBRMS | 190 dBRMS | 160 dB RMS
except harbor
seal)
Harbor seal 90 dB RMS 190 dB RMS 120dBRMS | 190 dB RMS | 160 dB RMS

dB = decibel; yPa = micropascal; N/A = not applicable, no established threshold; RMS = root mean square

1. Sound level at which pinniped haul-out disturbance has been documented. Not an official threshold, but used as

a guideline.

2. Non-pulsed, continuous sound.

3. Impulsive sound.

NOAA (2013) has recently developed draft acoustic threshold levels for determining the onset
of PTS and TTS (permanent and temporary hearing threshold shifts, respectively) in marine
mammals in response to underwater impulsive and non-impulsive sound sources. The draft
criteria use cumulative SEL metrics (dB SELcym) and peak pressure (dB peak) rather than the
currently used dB RMS metric. NOAA equates the onset of PTS, which is a form of auditory
injury, with Level A harassment under the MMPA and “harm” under the ESA. The onset of
TTS would be a form of Level B harassment under the MMPA and “harassment” under the ESA.
Both forms of harassment would constitute “take” under these statutes. The draft injury criteria
are currently in public review and have not been finalized. Revised behavioral harassment
criteria not involving TTS (but resulting in Level B take) are currently in review. If the new
injury criteria are adopted by NOAA prior to the completion of the ROD for the project, the
noise effects analysis for marine mammals would be updated. Otherwise, the noise analysis
would not be updated.

February 2015

Chapter 3 — Marine Mammals & 3.4-57




Draft EIS

Land-Water Interface and Service Pier Extension

With a properly functioning bubble curtain in place on the impact hammer rig, construction of
SPE Alternative 2 would likely result in noise-related injury to pinnipeds and cetaceans within
16 feet (5 meters) and 82 feet (25 meters) from a driven pile, respectively (Table 3.4—15). Injury
exposure to intense underwater noise could consist of PTS or other tissue damage. However,
marine mammals are unlikely to be injured by pile driving noise at these short distances because
the high level of human activity and vessel traffic would cause them to avoid the immediate
construction area. Cetaceans in particular are unlikely to swim this close to manmade structures.
In addition, marine mammal monitoring during construction (Mitigation Action Plan,

Appendix C, Section 4.2) would preclude exposure to injury from pile driving noise.

Table 3.4-15.

Calculated Maximum Distance(s) to the Underwater Marine Mammal Noise

Thresholds due to Pile Driving and Areas Encompassed by Current Noise Thresholds,

SPE Alternative 2

Affected Area

Impact Injury
Pinnipeds
(190 dB RMS)'

Impact Injury
Cetaceans
(180 dB RMS)’

Impact
Behavioral
Harassment
Cetaceans &
Pinnipeds
(160 dB RMS)’

Vibratory
Behavioral
Harassment
Cetaceans &
Pinnipeds
(120 dB RMS)?

36-inch (90-centimeter) Steel Piles

. 1 16 ft 82 ft 1,775 ft 7.2 mi
Distance to Threshold (5m) (25 m) (541 m) (11.7 km)
Area Encompassed by 850 sq ft 21,022 sq ft 0.30 sq mi 19.3 sq mi?
Threshold (79 sq m) (1,953 sq m) (0.77 sq km) (50.1 sq km)
24-inch (60-centimeter) Steel Piles

. 1 16 ft 72 ft 1,522 ft 3.4 mi
Distance to Threshold (5 m) (22 m) (464 m) (5.4 km)
Area Encompassed by 850 sq ft 16,372 sq ft 0.21 sq mi 9.6 sq mi?
Threshold (79 sq m) (1,521 sq m) (0.53 sq km) (24.8 sq km)
18-inch (45-centimeter) Concrete Piles
Distance to Threshold® <2 ft (<1 m) 7 ft (2 m) 151 ft (46 m) N/A
Area Encompassed by Negligible Negligible 0.003 sq mi N/A

Threshold

(0.007 sq km)

dB = decibel; ft = feet; m = meter; RMS = root mean square; sq ft = square feet; sq km = square kilometer;

sq m = square meter; sq mi = square mile

1. Bubble curtain assumed to achieve 8 dB reduction in sound pressure levels during impact pile driving. Sound
pressure levels used for calculations were: 186 dB re 1 uPa at 33 feet (10 meters) for impact hammer with
bubble curtain and 166 dB re 1 pPa for vibratory driver for 36-inch (90-centimeter), hollow steel pile. All sound
levels are expressed in dB RMS re 1 yPa.

2. Calculated area is greater than actual sound propagation through Hood Canal due to intervening land masses.
Thus 7.2 miles (11.7 kilometers) is the greatest line-of-sight distance from pile driving locations unimpeded by

land masses.

3. Sound pressure levels used for calculations were 170 dB re 1 pPa at 33 feet (10 meters) for impact hammer

without bubble curtain.

No physiological impacts are expected from pile driving operations during construction of the SPE

for the following reasons. First, vibratory pile driving, which would be the primary installation
method, does not generate high enough peak sound pressure levels to produce physiological
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damage. For SPE Alternative 2, the primary method of installation for the 24- and 36-inch (60-and
90-centimeter) steel piles would be vibratory driving. An impact hammer would be utilized to
“proof” piles if needed; proofing a steel pile is assumed to require no more than 200 strikes of the
impact hammer. Square concrete piles would be driven with an impact hammer only and require
no more than 300 strikes per pile. Thus, under the worst-case scenario, marine mammals in the
vicinity of the SPE project sites would experience elevated noise levels for only a portion of the
day. Additionally, the bubble curtains that the Navy would employ during impact pile driving
(Appendix D) would greatly reduce the chance that a marine mammal may be exposed to sound
pressure levels that could cause physical harm. During impact pile driving, the Navy would
employ a bubble curtain to attenuate initial sound pressure level. Moreover, the Navy will have
trained biologists monitoring a shutdown zone equivalent to the potential physiological injury zone
(Mitigation Action Plan, Appendix C) to preclude the potential for injury of marine mammals.

The areas encompassed by these threshold distances within the SPE Alternative 2 project area
are shown in Table 3.4—15, and a representative scenario of areas affected by above-threshold
noise levels is shown in Figure 3.4-4. The representative areas in Figure 3.4—4 depict effects
related to operation of a pile driver at one location at the seaward end of the SPE, but pile driving
would occur along the entire length of the pier during the course of project construction. Only
one impact pile driver would operate at a time. Table 3.4—15 shows the ZOIs affected by pile
driving at this representative location. Placement of pile driving rigs at other locations along the
SPE alignment would generate above-threshold noise levels in slightly different areas.

Behavioral disturbance due to impact pile driving is calculated at approximately 1,775 feet

(541 meters) from the driven pile, resulting in an affected area of approximately 0.30 square mile
(0.77 square kilometer) around the driven pile. Marine mammals within this area would be
susceptible to behavioral harassment during impact pile driving operations. The calculated
distance for the behavioral harassment threshold due to vibratory installation is approximately
7.2 miles (11.7 kilometers), but intervening land masses would truncate the propagation of
underwater pile driving sound from a driven pile (Figure 3.4—4). The area encompassed by the
truncated threshold distance is approximately 19.3 square miles (50.1 square kilometers) around
the pile drivers (Figure 3.4—4). Marine mammals within this area would be susceptible to
behavioral harassment due to vibratory pile driving operations.

As described in Section 3.4.1.2.2, behavioral responses of marine mammals to underwater noise
are variable and context-specific. Some individuals may habituate to the elevated construction
noise levels and continue to use the affected area, while other animals may avoid the area or
respond by modifying feeding or resting behaviors. Temporary loss of hearing sensitivity in
marine mammals (TTS) is a possible outcome of exposure to intense underwater noise that
would be considered a form of behavioral harassment, as TTS is considered to be physiological
fatigue rather than injury (Popper et al. 2006). Notwithstanding, TTS is an undesirable outcome
of noise exposure because it can potentially affect communication and/or the ability to detect
predators or prey. Behavioral harassment can also be indicated by actions such as avoidance

of the construction area, changes in travel patterns, diving behavior, respiration, or feeding
behavior.
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Figure 3.4-4. Representative View of Affected Areas for Marine Mammals due to
Underwater Pile Driving Noise during Construction of SPE Alternative 2
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AIRBORNE NOISE

Construction of SPE Alternative 2 would result in increased airborne noise in the vicinity of the
construction site, as discussed in Section 3.9.3.3. The highest noise source levels would be
associated with impact pile driving (230 36-inch [90-centimeter] steel pipes, 50 24-inch
[60-centimeter] steel support piles and 105 18-inch [45-centimeter] concrete fender piles). The
worst-case pile driving source level (for 36-inch steel piles) is estimated to be 112 dB RMS

re 20 puPa (unweighted) at 50 feet (15 meters) from the pile for an impact hammer, and 95 dB
RMS re 20 uPa (unweighted) at 50 feet from the pile for vibratory pile driving (Section
3.9.3.3.2).

The dominant airborne noise frequencies produced by pile driving are between 50 and 1,000 Hz
(WSDOT 2013). No airborne source levels were available for 18-inch concrete pile. Modeled
distances to airborne thresholds would likely be considerably smaller for concrete piles than for
steel piles.

Airborne noise would primarily be an issue for pinnipeds that are swimming or hauled out in the
project area. Mitigation measures for pile driving noise, including a soft-start approach to pile
driving operations and marine mammal monitoring, are described in the Mitigation Action Plan
(Appendix C).

In addition to pile driving, other SPE construction activities and equipment would generate lower
noise levels that are comparable to ambient levels elsewhere along the NAVBASE Kitsap
Bangor waterfront where ongoing operations use trucks, forklifts, cranes, and other equipment
(Section 3.9.3.3). Construction equipment for the SPE project would include backhoes,
bulldozers, loaders, graders, trucks, and cranes. Activities that would generate elevated noise
levels could include removal of creosote timber piles, installation of a new wave screen,
construction of the Pier Services and Compressor building (Figure 2—9), and other upland
construction. Average noise levels are expected to be in the 60 to 68 dBA range, consistent with
urbanized or industrial environments where equipment is operating and similar to the range of
noise measured on Delta Pier (Navy 2010). Operation of non-pile driving, heavy construction
equipment would produce airborne noise levels ranging from 78 to 90 dBA at 50 feet (15 meters)
(WSDOT 2013). In the absence of pile driving noise and with simultaneous operation of two
types of heavy equipment, the maximum construction noise level is estimated to be 94 dBA at a
distance of 50 feet (see Section 3.9), but this noise level would be occasional.

Responses to Airborne Pile Driving Noise at the SPE Project Sites

Pinnipeds have habituated to existing airborne noise levels at Delta Pier on NAVBASE Kitsap
Bangor, where they regularly haul out on submarines and the pontoons supporting the PSB.
Most likely, airborne sound would cause behavioral responses similar to those discussed above
in relation to underwater noise. For instance, elevated airborne construction noise could cause
hauled out pinnipeds to return to the water, reduce vocalizations, or cause them to temporarily
abandon their usual or preferred haul-out locations and move farther from the noise source.
Pinnipeds swimming in the vicinity of pile driving may avoid or withdraw from the area or show
increased alertness or alarm (e.g., head out of the water and looking around).
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Airborne Sound Behavioral Harassment Thresholds

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, the Navy
analyzed the potential for pinnipeds hauled out or swimming at the surface near NAVBASE
Kitsap Bangor to be exposed to airborne noise that could result in behavioral harassment as
defined by the MMPA. There are no criteria for injury due to elevated airborne sound. NMFS
has defined the airborne noise threshold for behavioral harassment for all pinnipeds except
harbor seals as 100 dB RMS re 20 pPa (unweighted) (Table 3.4—14). The threshold value for
harbor seals is 90 dB RMS re 20 pPa (unweighted).

Impact pile driving noise for the SPE would likely result in behavioral harassment to harbor seals
at a distance of 620 feet (189 meters) and to other pinnipeds (California sea lions and Steller sea
lions) at a distance of 197 feet (60 meters) (Table 3.4—16). Vibratory pile driving noise would
likely result in behavioral harassment to harbor seals at a distance of 89 feet (27 meters) and to
other pinnipeds at a distance of 26 feet (8 meters) (Table 3.4—16). The areas encompassed by
these threshold distances are shown in Table 3.4-16 and a representative scenario of areas
affected by above-threshold airborne noise levels for an impact pile driving rig is shown in
Figure 3.4-5. Other areas would be included in the above-threshold noise areas if the analysis

was performed for pile driving rigs at other locations on the SPE structure.

Table 3.4-16.

Calculated Maximum Distances in Air to Marine Mammal Noise

Thresholds due to Pile Driving and Areas Encompassed by Noise Thresholds, SPE

Alternative 2

Vibratory Vibratory
Impact Behavioral | Impact Behavioral Behavioral Behavioral
Harassment Harassment Harassment Harassment
Harbor Seal Other Pinnipeds Harbor Seal Other Pinnipeds
Affected Area (90 dB RMS)’ (100 dB RMS)’ (90 dB RMS)" (100 dB RMS)’
Distance to 620 ft 197 ft 89 ft 26 ft
Threshold’ (189 m) (60 m) (27 m) (8'm)
é;ecim assed b 0.04 sq mi 0.004 sq mi 24,639 sq ft 2,153 sq ft
Threshom Y (0.11 sq km) (0.011 sq km) (2,289 5q m) (201 sq m)

dB = decibel; ft = feet; m = meter; RMS = root mean square; sq km = square kilometer; sq mi = square mile
1. Sound pressure levels used for calculations were 112 dB RMS re 20 yPa at 50 feet (15 meters)
(Section 3.9.3.3.2) for impact hammer for 36-inch (90-centimeter) steel pile, and 95 dB RMS re 20 pPa at 50 feet

(15 meters) for vibratory driver for 36-inch steel pile. All distances are calculated over water.

The distance between the SPE project site and haul-out sites at Delta Pier is 4,800 feet

(1,460 meters), which is beyond the airborne behavioral harassment threshold for California sea
lion and Steller sea lions. However, harbor seals were observed swimming in the project area
during waterfront surveys (Tannenbaum et al. 2009a, 2011a) and may be susceptible to airborne
noise disturbance resulting from pile driving. No threshold has been identified for injury to
marine mammals due to airborne sound.
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Figure 3.4-5. Representative View of Affected Areas for Marine Mammals due to
Airborne Pile Driving Noise during Construction of SPE Alternatives 2 and 3
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CALCULATIONS OF EXPOSURE OF MARINE MAMMALS TO NOISE IMPACTS

The analysis approach in the following section focuses on quantifying potential exposure of
marine mammals to project impacts based on their density in the project area and the duration of
project activities that may affect these species. The term exposure in this analysis signifies
“take” under the MMPA, as detailed in Section 3.4.2.3.2, under Underwater Noise. The
following species are included in the analysis because their occurrence in Hood Canal has been
confirmed by specific observations during the past decade: harbor seal, California sea lion,
Steller sea lion, harbor porpoise, and transient killer whale (see Section 3.4.1 for marine mammal
species accounts).

Method of Incidental Taking (MMPA)

Pile driving activities associated with construction of the SPE, as described above, have the
potential to disturb or displace marine mammals, but injury is not anticipated given the methods of
installation and measures designed to minimize the possibility of injury to marine mammals.
Vibratory pile drivers would be the primary method of installation, although they are not expected
to cause injury to marine mammals due to the relatively low source levels (166 dB). Also, no
impact pile driving of steel pile would occur without a bubble curtain, and pile driving would either
not start or be halted if marine mammals approach the shutdown zone. Although the proposed
action may affect the prey and other habitat features of marine mammals, none of these effects is
expected to rise to the level of take under MMPA, as described in the following sections. The ESA-
listed Southern Resident killer whale was included in the analysis of indirect effects on its prey base
in Section 3.4.2.3.2, under Prey Availability, but is not carried forward in the noise effects analysis
because its occurrence has not been confirmed in Hood Canal for 15 years.

Description of Exposure Calculation

The calculations presented here rely on the best data currently available for marine mammal
population densities in Hood Canal (Navy 2013). The Navy’s database (Navy Marine Species
Density Database [NMSDD)]) is the overarching database for all Navy projects within its
operating areas. The Navy has utilized the NMSDD, in tandem with local observational data, to
support several pile driving projects whose applications have been submitted to NMFS. The
Northwest region’s NMSDD densities were finalized in 2012; the technical report documenting
the processes and background data for the densities for the Northwest region within the NMSDD
is still in development. The calculations presented in this section rely on NMSDD data for all
marine mammals that occur in Hood Canal (Table 3.4-17), with the exception of Steller sea lions
and California sea lions, for which site-specific abundance data are available from monitoring at
NAVBASE Kitsap Bangor (see Tables 3.4—-18 and 3.4-20, respectively; Navy 2014b) and
transient killer whale (described below).
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Table 3.4-17.Marine Mammal Species Densities in Hood Canal

Density in Hood Canal’
Species animals/sq mi (animals/sq km) Months Present in Hood Canal
Harbor seal® 20.55 (7.93) Year round
Harbor porpoise 0.38 (0.149) Potentially year round

Source: Navy 2013

sq km = square kilometer; sq mi = square mile

1. Density is the largest estimate available from fall, summer, and winter estimates. Spring (March 1 through
May 31) estimates were not included because the time period is outside the in-water work period.

2. Includes correction for the estimated portion of the harbor seal population that is not hauled out at a given time
(London et al. 2012).

Successful implementation of mitigation measures (visual monitoring and the use of shutdown
zones) will preclude injury exposures for marine mammals. However, exposures to pile driving
noise would result in behavioral disturbance. Results of noise effects exposure assessments
should be regarded as conservative overestimates that are influenced by limited occurrence data
and the assumption that individuals may be present every day of pile driving.

The method for calculating potential exposures to impact and vibratory pile driving noise
includes the following assumptions:

» Each species’ population is at least as large as any previously documented highest
population estimate.

» Each species would be present in the project area during construction at the start of each
day, based on observed patterns of occurrence in the absence of construction. The
timeframe for exposures would be 1 potential exposure per individual per 24 hours.

» All piles to be installed would have an underwater noise disturbance distance equal to the
noise disturbance distance (ZOI’) from the pile that would cause the greatest noise
disturbance (i.e., the pile farthest from shore). The underwater ZOI was calculated based
on the pile driving method that produces the largest ZOI (i.e., vibratory pile driving).
Although some piles would be installed with an impact hammer, the ZOI for an impact
hammer would be encompassed by the larger ZOI for the vibratory driver.*

» In the absence of site-specific underwater acoustic propagation modeling, the practical
spreading loss model was used to determine the ZOI for underwater noise.

» Some type of mitigation (i.e., bubble curtain) would be used for impact pile driving and
achieve 8 dB reduction in source levels.

? Zone of Influence (ZOI) is the area encompassed by all locations where the sound pressure levels equal
or exceed the threshold being evaluated.

* Although pile driving noise source levels are higher for impact-driven piles than vibratory-driven piles,
the behavioral disturbance criterion for vibratory-driven piles (120 dB RMS) encompasses a much greater
area than the criterion for impact-driven piles (160 dB RMS).
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For species with density estimates (e.g., harbor seal, harbor porpoise), exposures are estimated
by:

Exposure estimate = (n * ZOI)* X days of pile driving activity,

where:
n = density estimate used for each species/season, and
Z0I1 = noise threshold zone of influence (ZOI) impact area, and
X =number of days of pile driving estimated based on the total number of piles and the
estimated number of piles installed per day.

The ZOI impact area is the estimated range of impact on the noise criteria thresholds for both
underwater and airborne noise. The distances specified in Tables 3.4—15 and 3.4—16 were used
to calculate the overwater areas that would be encompassed within the threshold distances for
injury or behavioral harassment. All calculations were based on the estimated threshold ranges
using a bubble curtain with 8 dB attenuation as a mitigation measure for impact pile driving.
The greatest area affected by construction noise was defined as the calculated distance from SPE
pile driving locations to the behavioral harassment threshold (120 dB sound pressure level), or
the greatest line-of-sight distance (7.2 miles [11.7 kilometers]) that underwater sound waves
could travel from pile driving locations unimpeded by land masses (Figure 3.4—4). The affected
area was determined to be 19.3 square miles (50.1 square kilometers) (Table 3.4—15).

The product of n*ZOI was rounded to the nearest whole number before multiplying by the
number of pile driving days. If the product of n*ZOI rounds to zero, the number of exposures
calculated was zero regardless of the number of pile driving days. The exposure assessment
methodology is an estimate of the numbers of individuals exposed to the effects of pile driving
activities exceeding NMFS-established thresholds for underwater and airborne noise. Of
significant note in these exposure estimates is that (1) implementation of one mitigation method
(bubble curtain use during impact pile driving) would result in a quantifiable reduction in
exposures of marine mammals to pile driving noise, (2) successful implementation of other
mitigation measures such as soft starts is not reflected in exposure estimates, and (3) exposure
calculations do not include Level A take because marine mammal monitoring/shutdown
implementation would preclude exposure to injurious noise levels. Results from acoustic impact
exposure assessments should be regarded as conservative overestimates that are strongly
influenced by limited marine mammal population data.

For species with available counts of animals in the project area (Steller and California sea lions),
exposures are estimated by:

Exposure estimate = (Abundance) * X days of pile driving activity,
where

Abundance = average monthly maximum counts during the months when pile driving will
occur.
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SUMMARY OF PROJECT IMPACTS AND ESTIMATED EXPOSURES FOR SPECIES PRESENT IN THE SPE PROJECT AREA
Steller Sea Lion

Steller sea lions are occasionally present in Washington inside waters from early fall to late
spring (Jeffries et al. 2000; NMFS 2010) and have been detected in Hood Canal during the
period from late September to mid-April (Bhuthimethee 2008, personal communication; Navy
2014b). Most detections of Steller sea lions in Hood Canal have been individuals hauled out on
submarines docked at Delta Pier (Navy 2014b). They have been present along the Bangor
waterfront in less than 54 percent of surveys during any month since the survey effort began in
April 2008 (Navy 2014b) (Table 3.4-18).

Table 3.4-18.Steller Sea Lions Observed at NAVBASE Kitsap Bangor,
April 2008—December 2013

Number of Monthly Average
Surveys Frequency of of Maximum
with SSL Number of SSL Occurrence | Daily Maximum | Number Observed
Month Present Surveys at Survey Sites’ Number per Survey
January 12 47 0.26 3 1.5
February 7 51 0.14 2 14
March 12 47 0.26 3 1.8
April 21 69 0.30 6 23
May 6 73 0.08 6 1.5
June 0 73 0.00 0 0.0
July 0 67 0.00 0 0.0
August 0 67 0.00 0 0.0
September 2 58 0.03 5 0.8
October 30 69 0.43 9 3.7
November 37 65 0.57 11 5.7
December 18 54 0.33 4 2.6
2.0 (in-water work
Totals 145 740 Average 0.20 N/A window only,
2008-2013)

Source: Navy 2014b
SSL = Steller sea lion

1. Frequency of occurrence is defined as the number of surveys with Steller sea lions present divided by the
number of surveys conducted.

Although the Navy has determined a density for Steller sea lions in Hood Canal (Navy 2013),
when more site-specific data are available it is preferable to use that data to determine the
abundance of individuals that may be exposed to noise effects. This is because a density analysis
assumes an even distribution of animals, whereas in reality Steller sea lion distribution within the
project area is concentrated at Delta Pier. Therefore, the noise exposure calculation for Steller
sea lions uses the average daily abundance of the species during the in-water work window,
defined as the average of the monthly maximum number of individuals present during surveys at
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Delta Pier from July to January during the years 2008 through 2013. The abundance trend for
Steller sea lions at Delta Pier has increased since they were first detected in November 2008.

Exposures to underwater pile driving noise were calculated using the abundance-based formula
above, under Description of Exposure Calculation. Table 3.4—19 depicts the number of potential
behavioral harassment exposures that are estimated from underwater vibratory and impact pile
driving. Using the abundance-based analysis, the most conservative criterion for behavioral
harassment (the 120 dB continuous noise harassment threshold), and an average daily abundance
of approximately 2.0 individual Steller sea lions may experience underwater sound pressure
levels that would qualify as behavioral harassment on a given day. The noise exposure formula
above predicts 250 exposures to underwater noise within the behavioral harassment threshold for
vibratory pile installation over the 125 days of pile driving for 36-inch (90-centimeter) steel pile.
Over the 36 days of concrete pile driving, the abundance-based formula predicts an additional

72 exposures due to impact pile driving, but the potential exposures calculated this way would be
an overestimate because the affected area would be very small (approximately 151 feet

[46 meters] from the driven pile) and Steller sea lions would be unlikely to approach active pile
driving sites at this distance.

Table 3.4-19.Number of Potential Exposures of Marine Mammals, 36-inch
(90-centimeter) Steel Piles and 18-inch (45-centimeter) Concrete Piles, SPE Alternative 2

Underwater Behavioral Harassment G T
Harassment
Steel Piles, Vibratory Concrete Piles,
Pile Driver, Impact Pile Driver, Steel Piles, Impact Pile Driver
All Species All species, Harbor Seal (100 dB RMS),
Species (120 dB RMS) (160 dB RMS) Other Pinnipeds (90 dB RMS)

Steller sea lion 250 72 0
California sea lion 4,188 1,206 0
Harbor seal 49,575 2 0
Harbor porpoise 938 0 N/A
Transient killer whale 18" o' N/A

All underwater sound levels are expressed as dB re 1 yPa; all airborne sound levels are expressed as dB re 20 pPa.
dB = decibel; RMS = root mean square

1. Transient killer whales remain in Hood Canal for extended periods on the rare occasions when they are present.
Only 15 days of each pile driving in-water work season overlap with documented sightings of transient killer
whales in Hood Canal. Therefore, only 15 pile driving days for each in-water work season were used in the
calculation to determine potential exposures.

The airborne exposure calculations assumed that 100 percent of the in-water animals would be
available at the surface to be exposed to airborne sound. Sea lions hauled out on submarines at
Delta Pier would be beyond the areas encompassed by the airborne noise behavioral harassment
threshold for the SPE (Figure 3.4-5) and, therefore, are unlikely to be affected by construction
activities. Animals swimming with their heads above the water would potentially be affected by
elevated airborne pile driving noise within a small ZOI (197 feet [60 meters]). Given that both
the vibratory and impact airborne ZOI is encompassed within the larger underwater disturbance
Z0ls, pinniped takes would occur as a result of underwater exposures rather than in-air
exposures. No pile driving noise source levels were available for 18-inch (45-centimeter)
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concrete pile in this analysis. Since underwater source levels for 18-inch concrete pile were
much lower than 36-inch (90-centimeter) steel pile source levels and the ZOI for pinnipeds is
very small, it is likely that concrete piles would produce zero exposures to behavioral harassment
due to airborne noise. Therefore, the total number of exposures over the entire pile driving
period for the SPE project is estimated to be 322 (all underwater).

Steller sea lions are unlikely to be injured by underwater pile driving noise because they are
unlikely to be within the injury threshold distance for underwater pile driving noise (16 feet

[5 meters] from the driven pile). Marine mammal observers would monitor shutdown and
disturbance zones during pile driving activities for the presence of marine mammals (see
Mitigation Action Plan, Appendix C for a detailed discussion of mitigation measures), and they
would alert work crews when to begin or stop work due to the presence of sea lions in or near the
shutdown zones, thereby precluding the potential for injury.

Steller sea lions would most likely avoid waters within the areas affected by above-threshold
noise levels during impact pile driving around the SPE project site. Steller sea lions exposed to
elevated noise levels could exhibit behavioral changes such as avoidance of the affected area,
increased swimming speed, increased surfacing time, or decreased foraging activity. Pile driving
would occur only during daylight hours, and therefore would not affect nocturnal movements of
Steller sea lions in the water. Most likely, Steller sea lions affected by elevated underwater or
airborne noise would move away from the sound source and be temporarily displaced from the
affected areas. However, they likely would continue using submarines at Delta Pier as haul-out
sites during pile driving, based on evidence cited in Section 3.4.1.2.3 regarding responses of
pinnipeds to construction noise including pile driving. Given the absence of any rookeries and
only one haul-out area near the project site (i.e., submarines docked at Delta Pier), and infrequent
occurrence by a small number of individuals at this site, potential disturbance exposures will have
a negligible effect on individual Steller sea lions and would not result in population-level impacts.

The prey base of Steller sea lions includes forage fish and salmonids, which potentially would be
less available for predators within the fish injury exposure and behavioral harassment zones
(Section 3.3) during the 6-month, in-water construction window. The potential impact on Steller
sea lions would be a localized (within the fish behavioral harassment zone), temporary loss of
foraging opportunities (during in-water construction) and potential exposure to behavioral
harassment as they transit the project area.

California Sea Lion

No regular haul-outs of California sea lions were documented during prior aerial surveys of
pinniped populations in Hood Canal (Jeffries et al. 2000) over a decade ago, but the Navy’s more
recent observations of animals hauled out on submarines and the PSB on NAVBASE Kitsap
Bangor indicate that California sea lions are now present in Hood Canal during much of the year.
During the in-water construction period (July 16 to January 15), the largest daily attendance
averaged for each month ranged from 1 to 71 individuals. The largest monthly average

(71 animals) during the in-water work window was recorded in November, as was the largest
daily count (122) (Table 3.4-20). The likelihood of California sea lions being present at the
Bangor waterfront was greatest from October through May, when the frequency of occurrence

in surveys was at least 0.77 (i.e., 80 percent of surveys had California sea lions present).
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The noise exposure analysis for California sea lions is similar to the approach described above for
Steller sea lions. The Navy used the average daily abundance of the species during the in-water
work window, defined as the average of the monthly maximum number of individual present
during surveys at Delta Pier from July 16 to January 15. From April 2008 through December
2013 the average of the monthly maximum number present during the in-water work window was
approximately 33.5 animals (Table 3.4-20). Using the abundance-based analysis and the most
conservative criterion for behavioral harassment (the 120 dB continuous noise harassment
threshold), an average of 33.5 individual California sea lions may experience underwater sound
pressure levels on a given day that would qualify as behavioral harassment. Over the 125 days of
steel pile driving, the noise exposure formula predicts 4,188 exposures to underwater noise within
the behavioral harassment threshold for vibratory pile installation. Over the 36 days of concrete
pile driving, the abundance-based formula predicts an additional 1,206 exposures due to impact
pile driving, but the potential exposures are an overestimate because the ZOI is very small
(approximately 151 feet [46 meters] from the driven pile). Zero exposure to airborne pile driving
noise was estimated for California sea lions, and the total number of exposures over the entire pile
driving period for this alternative is estimated to be 5,394 (all underwater) (Table 3.4-19).

Table 3.4-20. California Sea Lions Observed at NAVBASE Kitsap Bangor,
April 2008—December 2013
Number of Monthly Average
Surveys Number Frequency of CSL of Maximum
with CSL of Occurrence at Daily Maximum | Number Observed
Month Present Surveys Survey Sites’ Number per Survey
January 36 47 0.77 44 31.0
February 44 51 0.86 48 39.2
March 45 47 0.96 82 53.3
April 57 69 0.83 66 43.2
May 58 73 0.79 54 245
June 17 73 0.23 17 7.4
July 1 67 0.01 3 0.5
August 12 67 0.18 5 2.2
September 34 58 0.59 35 22.8
October 65 69 0.94 88 57.8
November 65 65 1.00 122 70.5
December 44 54 0.81 69 49.6
33.5 (in-water work
Totals 478 740 Average 0.65 N/A window only,
2008-2013)

Source: Navy 2014b
CSL = California sea lion

1. Frequency of occurrence is defined as the number of surveys with Steller sea lions present divided by the
number of surveys conducted.
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Sea lions are unlikely to be injured by pile driving noise because they are unlikely to be within
the injury threshold distance for pile driving noise (16 feet [5 meters] from the driven pile).
Marine mammal observers would monitor shutdown and disturbance zones during pile driving
activities for the presence of marine mammals (see Mitigation Action Plan, Appendix C, for a
detailed discussion of mitigation measures), and they would alert work crews when to begin or
stop work due to the presence of sea lions in or near the shutdown zones, thereby precluding the
potential for injury.

The airborne exposure calculations assumed that 100 percent of the in-water animals would be
available at the surface to be exposed to airborne sound. Sea lions hauled out on submarines at
Delta Pier would be beyond the areas encompassed by the airborne noise behavioral harassment
threshold for the SPE (Figure 3.4-5). Animals swimming with their heads above the water
would potentially be affected by elevated airborne pile driving noise within a small ZOI

(197 feet [60 meters]). Given that both the vibratory and impact airborne ZOI is encompassed
within the larger underwater disturbance ZOlIs, pinniped takes would occur as a result of
underwater exposures rather than in-air exposures.

California sea lions would most likely avoid the waters within the areas affected by above-
threshold noise levels during impact pile driving around the SPE project site. Sea lions exposed
to elevated noise levels could exhibit behavioral changes such as avoidance of the affected area,
increased swimming speed, increased surfacing time, or decreased foraging activity. Pile driving
would occur only during daylight hours, and therefore would not affect nocturnal movements of
sea lions in the water. Most likely, sea lions affected by elevated underwater or airborne noise
would move away from the sound source and be temporarily displaced from the affected areas.
However, they may continue using vessels at Delta Pier as haul-out sites during pile driving,
based on evidence cited in Section 3.4.1.2.3 regarding responses of pinnipeds to construction
noise including pile driving. Given the absence of any rookeries and only one haul-out area near
the project site (i.e., submarines at Delta Pier and nearby PSB pontoons), potential disturbance
exposures would have a negligible effect on individual California sea lions and would not result
in population-level impacts.

The prey base of California sea lions includes forage fish and salmonids, which potentially would
be less available for predators within the fish injury exposure and behavioral harassment zones
(described in Section 3.3) during the 6-month, in-water construction window. The potential
impact on California sea lions would be a localized (within the fish behavioral harassment zone),
temporary loss (during in-water construction) of foraging opportunities, and potential exposure to
behavioral harassment as they transit the project area.

Harbor Seal

Harbor seals are the most abundant marine mammal in Hood Canal. Jefftries et al. (2003)
completed a comprehensive stock assessment of the Hood Canal in 1999 (September 21 between
the hours of 3:00 and 4:00 p.m.) and counted 711 harbor seals hauled out. The approximate
correction factor for this count using haul-out probability from Figure 4 in London et al. is
calculated as follows. Approximate probability of an animal to be hauled out during that time
frame in that month is 0.20. The inverse of this (1/0.20) provides a correction factor of 5.0.
When applied to the survey count data of 711, it yields a population estimate of 3,555 animals.
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This is the appropriate estimate of the Hood Canal harbor seal population size based upon
published survey data and haul-out behavior.

Exposures to underwater and airborne pile driving noise were calculated using a density derived
from the number of harbor seals that may be present in the water at any one time (80 percent of
3,555 or 2,844 individuals), divided by the area of Hood Canal (138.4 square miles [358.4 square
kilometers]) (Jeffries et al. 2003; London et al. 2012). The density of harbor seals calculated in
this manner is 20.55 animals/square mile [7.93/square kilometer]). The Navy acknowledges that
a uniform density spread out over the Hood Canal is not ideal, and that the density would be
higher around haul-out sites such as Dabob Bay and farther south in Hood Canal, which are

10 miles away from Bangor and those Bangor activities. Since the haul-out sites are not located
near the Bangor waterfront, density is expected to be much lower near the project area.

However, since a detailed geographically stratified density estimate is not currently available, the
analysis uses the uniform density to calculate exposures to pile driving noise. Therefore, the
exposure estimate for harbor seals presented here is likely a significant overestimate.

The airborne exposure calculations assumed that 100 percent of the in-water injury exposures
would be from animals available at the surface to be exposed to airborne sound. Exposures to
underwater noise were calculated with the formula in Section 3.4.2.2.2, under Underwater Noise,
and the ZOI in Tables 3.4-15 and 3.4—16. Table 3.4-19 depicts the number of behavioral
harassment exposures that are estimated from vibratory and impact pile driving both underwater
and in-air.

Based on the density analysis of 20.55 individuals/square mile (7.93/square kilometer) and using
the most conservative criterion for behavioral disturbance (the 120 dB vibratory harassment
threshold with an area of 19.3 square miles [50.1 square kilometers]), up to 396.6 individual
harbor seals may experience sound pressure levels on a given day that would qualify as
behavioral harassment. The estimated number of individuals exposed per day accounts for
approximately 10 percent of the estimated population, and as noted above is likely a significant
overestimate of potential exposures. Thus, not all animals in the population would be expected
to be exposed to the activities at Bangor but only a subset of the population that may travel
through or haul-out on manmade structures near the waterfront. Furthermore, the behavioral
harassment does not appear to be biologically significant based on observations from waterfront
surveys conducted by the Navy (Navy 2014b): (1) harbor seals are always present in Bangor
waters and occasionally use manmade structures (underside of piers, ladders in the water,
wavescreen, floating oil boom, etc.) as haulouts; and (2) pupping occurs from the northern end to
the southern end of the waterfront.

Over the 125 days of pile driving of 36-inch (90-centimeter) steel pile, the noise exposure
formula above predicts 49,575 exposures to noise within the behavioral harassment threshold for
vibratory pile installation. Zero exposures to underwater noise were calculated within the injury
threshold (with an area of 850 square feet[79 square meters]). Over the 36 days of concrete pile
driving, the noise exposure formula predicts two exposures due to impact pile driving within the
behavioral harassment threshold (with an area of 0.003 square miles [0.007 square kilometers]).
Therefore, the total number of exposures to potential behavioral harassment over the entire pile
driving period for this alternative is estimated to be 49,577 (all underwater) (Table 3.4—19).
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The airborne exposure calculations assumed that 100 percent of the in-water animals would be
available at the surface to be exposed to airborne sound. Animals swimming with their heads
above the water would potentially be affected by elevated airborne pile driving noise within a
small ZOI (620 feet [ 189 meters]). Given that both the vibratory and impact airborne ZOI is
encompassed within the larger underwater disturbance ZOls, pinniped takes would occur as a
result of underwater exposures rather than in-air exposures.

Harbor seals would most likely avoid waters within the areas affected by above-threshold noise
levels during impact pile driving around the SPE project site. They are unlikely to be injured by
pile driving noise because they are unlikely to be within the injury threshold distance for pile
driving noise (16 feet [5 meters] from the driven pile). Marine mammal observers would
monitor shutdown and disturbance zones during pile driving activities for the presence of marine
mammals (see Mitigation Action Plan, Appendix C, for a detailed discussion of mitigation
measures), and would alert work crews when to begin or stop work due to the presence of harbor
seals in or near the shutdown zone, thereby precluding the potential for injury.

The prey base of harbor seals includes forage fish and salmonids, which would be less available
for predators within the fish injury exposure and behavioral harassment zones (described in
Section 3.3) during the 6-month, in-water construction window. The potential impact on harbor
seals would be a localized (within the fish behavioral harassment zone), temporary loss of
foraging opportunities (during in-water construction) and potential exposure to behavioral
harassment as they transit the project area.

Harbor Porpoise

Harbor porpoise may be occasionally present in Hood Canal year round and conservatively are
assumed to use the entire area. The Navy conducted boat surveys of the waterfront area from
July to September 2008 (Tannenbaum et al. 2009a) and November 2009 to May 2010
(Tannenbaum et al. 2011a). During one of the surveys a single harbor porpoise was sighted in
May 2010 in the deeper waters in the vicinity of EHW-1. Overall, these nearshore surveys
indicated a low occurrence of harbor porpoise within waters adjacent to the base. Surveys
conducted during the TPP indicate that the abundance of harbor porpoises within Hood Canal in
the vicinity of NAVBASE Kitsap Bangor is greater than anticipated from earlier surveys and
anecdotal evidence (HDR 2012). During these surveys, while harbor porpoise presence in the
immediate vicinity of the base (i.e., within 0.6 mile [1 kilometer]) remained low, harbor porpoise
were frequently sighted within several kilometers of the base, mostly to the north or south of the
project area, but occasionally directly across from the proposed EHW-2 project site on the far
side of Toandos Peninsula. These surveys reported 38 individual harbor porpoise sightings on
tracklines of specified length and width, resulting in a density of 0.149 individuals/square
kilometer.

The density used in the underwater sound exposure analysis was 0.149 animals/square kilometer
(Navy 2013). Exposures to underwater pile driving noise were calculated using the formula in
Section 3.4.2.3.2, under Underwater Noise, and the ZOI in Table 3.4-17. Table 3.4-19 depicts
the number of potential behavioral harassment exposures that are estimated from underwater
vibratory and impact pile driving.
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Based on the density analysis of 0.38 individuals/square mile (0.149/square kilometer) (Navy
2013) and using the most conservative criterion for behavioral disturbance (the 120 dB vibratory
harassment threshold with an area of 19.3 square miles [50.1 square kilometers]), up to

7.5 individual harbor porpoises may experience sound pressure levels on a given day that would
qualify as behavioral harassment due to vibratory pile driving. Over the 125 days of pile driving
of 36-inch (90-centimeter) steel pile, the noise exposure formula above predicts 938 exposures to
noise within the behavioral harassment threshold for vibratory pile installation. Zero exposures
to underwater noise were calculated within the injury threshold (with an area of 21,022 square
feet [ 1,953 square meters]). Over the 36 days of 18-inch (45-centimeter) concrete pile driving,
the density-based formula predicts zero exposures due to impact pile driving within the
behavioral harassment threshold (with an area of 0.003 square miles [0.007 square kilometers]).
Therefore, the total number of exposures to potential behavioral harassment over the entire pile
driving period for this alternative is estimated to be 938 (Table 3.4-19).

Harbor porpoise that are exposed to pile driving noise could exhibit behavioral reactions such as
avoidance of the affected area. Harassment from underwater noise impacts is not expected to be
significant because it is estimated that only a small number of harbor porpoise would ever be
present in the project area. Marine mammal observers would monitor shutdown and disturbance
zones during pile driving activities (see Mitigation Action Plan, Appendix C for a detailed
discussion of mitigation measures) for the presence of marine mammals, and they would alert
work crews when to begin or stop work due to the presence of harbor porpoise in or near the
shutdown zones, thereby reducing the potential for injury.

Transient Killer Whale

Transient killer whales are rarely present in Hood Canal. In 2003 and 2005, groups of transient
killer whales (6 to 11 individuals per event) visited Hood Canal to feed on harbor seals and
remained in the area for significant periods of time (59 to 172 days) between the months of
January and July (London 2006). These whales used the entire expanse of Hood Canal for
feeding. No other confirmed sightings of transient killer whales in Hood Canal were reported.

Even though transient killer whales are rare in Hood Canal and an applicable density value is not
available, the Navy calculated potential exposures for the SPE project in the event that a small
group may occur within the LWI behavioral disturbance ZOI. Based on the two sightings of
transient killer whales that have occurred within Hood Canal (138.4 square miles [358.4 square
kilometers]), the average pod size was 8.5 individuals. This results in an average density of
0.06 individuals/square mile (0.02 individuals/square kilometer).

The density used in the underwater sound exposure analysis was 0.06 individuals/square mile
(0.02 individuals/square kilometer). Exposures to underwater pile driving noise were calculated
using the formula in Section 3.4.2.2.2, under Underwater Noise, with the exception of number of
pile driving days. Based on the documented residence times in Hood Canal, the groups remained
in Hood Canal for an average of 116 days, with both sightings beginning in January. Since the
in-water construction window ends on January 15 and does not pick back up until July, there are
only 15 days of overlap in potential occurrence for each in-water work season.
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Based on a density value of 0.06 individuals/square mile (0.02 individuals/square kilometer)

and using the most conservative criterion for behavioral disturbance (the 120 dB vibratory
harassment threshold with an area of 19.3 square miles [50.1 square kilometers]), up to

1.2 individual transient killer whales may experience sound pressure levels on a given day that
would qualify as behavioral harassment. Over the 15 days of pile driving of 36-inch
(90-centimeter) steel piles (that overlap with the species occurrence), the noise exposure formula
above predicts 18 exposures to noise within the behavioral harassment threshold for vibratory
pile installation. Zero exposures to underwater noise were calculated within the injury threshold
(with an area of 21,022 square feet [1,953 square meters]). Over the 15 days of concrete pile
driving (that overlap with the species occurrence), the noise exposure formula predicts zero
exposures due to impact pile driving within the behavioral harassment threshold (with an area of
0.003 square miles [0.007 square kilometers]). Therefore, the total number of exposures to
potential behavioral harassment over the entire pile driving period for this alternative is
estimated to be 18 (all underwater) (Table 3.4—19).

Transient killer whales that are exposed to pile driving noise could exhibit behavioral reactions
such as avoidance of the affected area. Harassment from underwater noise impacts is not
expected to be significant because it is estimated that only a small number of transient killer
whales would ever be present in the project area. Marine mammal observers would monitor
shutdown and disturbance zones during pile driving activities (see Mitigation Action Plan,
Appendix C, for a detailed discussion of mitigation measures) for the presence of marine
mammals, and they would alert work crews when to begin or stop work due to the presence

of transient killer whales in or near the shutdown zones, thereby reducing the potential for

injury.
OPERATION/LONG-TERM IMPACTS FOR SPE ALTERNATIVE 2

PREY AVAILABILITY

SPE Alternative 2 would increase the length of the existing pier by 540 feet, permanently
displacing a small area (0.045 acre [0.018 hectare]) of deeper water benthic habitat. Given the
water depth, the overwater structures would have a minor effect on biological productivity in
the larger area affected by shading (approximately 1 acre [0.41 hectare]) (Section 3.2.2.3.2).
Moreover, these impacts would occur in deeper water habitat and be highly localized to the
immediate vicinity of the pier. Therefore, habitat degradation and barriers for fish in the project
area would not result in a significant change in the prey base for marine mammals, as discussed
in Section 3.3.2.3.2. Increased artificial lighting at the SPE may affect prey availability,
depending on the species, for marine mammals. Some fish such as sand lance, an important
forage fish, may be attracted by artificial lighting, which may in turn attract predators, including
marine mammals, and facilitate predation on these prey species. Thus, localized changes to the
prey base for some marine mammals are possible but these changes cannot be quantified with
available information.

NOISE AND VISUAL DISTURBANCE

Cetaceans are unlikely to be present in the waters affected by the Service Pier but pinnipeds may
swim through the area. These species are highly mobile and accustomed to utilizing the waters
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around manmade structures on the Bangor waterfront; therefore, they would not be significantly
affected by the presence of this in-water barrier and the associated levels of human activity.
Increased vessel traffic would occur with this alternative, but the vessels would be slow moving
and unlikely to result in collisions with pinnipeds. Underwater noise levels would increase with
increased vessel traffic but would not rise to the injury level. Pinnipeds that utilize the Bangor
waterfront have habituated to vessel traffic noise and may avoid the immediate vicinity of
disturbing sound levels.

Operation of SPE Alternative 2 would include increased noise and visual disturbance from
human activity and artificial light. Under existing conditions, the Bangor waterfront produces an
environment of complex and highly variable noise and visual disturbance for marine mammals.
Steller and California sea lions haul out on manmade structures and harbor seals regularly forage
in the nearshore and deeper waters along the Bangor waterfront in close proximity to ongoing
operations. Although future levels of human activity at the larger Service Pier would be greater
than existing levels, due to docking two additional submarines at the pier, most individual marine
mammals are likely to habituate to the post-construction activity levels, as they have habituated
to activity levels at other developed portions of the waterfront. Thus, no additional MMPA take
is expected with operation of the Service Pier under Alternative 2.

Maintenance of the SPE would include routine inspections, repair, and replacement of facility
components as required (but no pile replacement). These activities could affect marine mammals
through noise impacts and increased human activity and vessel traffic. However, noise levels
would not be appreciably higher than existing levels elsewhere at the Bangor industrial
waterfront, to which marine mammals appear to have habituated. Measures would be employed
(Section 3.1.1.2.3) to avoid discharge of contaminants to the marine environment. Therefore,
maintenance would have negligible impacts on marine mammals.

California sea lions, Steller sea lions, and harbor seals haul out on docked submarines at Delta
Pier and the pontoons that support the existing PSB. They may haul out on submarines docked
at the Service Pier in the future because they habituate to human activity in the vicinity of
attractive haul-out sites. The shoreline in the project area is not used for hauling out by any
pinniped species under existing conditions, and it is unlikely that pinnipeds would haul out on
the shoreline in the vicinity of the Service Pier in the future.

3.4.2.3.3. SPE ALTERNATIVE 3: LONG PIER

SPE Alternative 3 would increase the length of the existing pier by 975 feet (297 meters), or
almost twice the length of the SPE under Alternative 2. The number of piles and pile driving
days would be greater for Alternative 3 than for Alternative 2, thereby increasing the duration of
elevated underwater and airborne noise levels due to pile driving. Long-term operations of the
SPE would be similar to Alternative 2 with insignificant consequences for marine mammal
populations.

CONSTRUCTION OF SPE ALTERNATIVE 3

Marine mammals are expected to avoid disturbed areas due to increased vessel traffic, noise and
human activity, increased turbidity, and potential difficulty in finding prey. General concerns
over construction period impacts, including water quality, vessel traffic, prey availability, and
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construction noise, are the same as for SPE Alternative 2, but overall SPE Alternative 3 would
have greater and longer-lasting impacts on marine mammals in the project area.

WATER QUALITY

A larger seafloor area (6.6 acres [2.7 hectares]) would be disturbed by construction of SPE
Alternative 3, which would cause increasing turbidity levels and suspended sediments compared
to Alternative 2 (3.9 acres [1.6 hectares]) (Table 3.2-5) (Section 3.1.2.3.3). Similar to
Alternative 2, water quality impacts under Alternative 3 would be temporary and localized
within the construction corridor (Section 3.1.2.3.3). Construction-period impacts are not
expected to exceed water quality standards. Therefore, no direct impacts on marine mammals
are expected due to water quality effects of SPE construction under Alternative 3.

VESSEL TRAFFIC

The same levels of vessel traffic including barge and tug trips (average 6 round trips per month)
would be required over more pile driving days for construction of Alternative 3 (205 days)
compared to Alternative 2 (161 days). Thus, SPE Alternative 3 would increase overall
disturbance levels for marine mammals in the project vicinity and potentially displace them for
longer periods of time. However, the affected area would be limited to the project vicinity and,
relative to the wide distribution of marine mammal species in inland water, would not affect
population sizes or overall distribution.

PREY AVAILABILITY

Impacts of construction on prey availability for fish-eating marine mammals would be similar
under both SPE alternatives. Similar to Alternative 2, the greatest impacts on prey species
during construction of the SPE project would result from resuspension of sediments, localized
turbidity, and behavioral disturbance due to pile driving noise. However, because the area
affected under Alternative 3 (6.6 acres [2.7 hectares]) is greater than under Alternative 2

(3.9 acres [1.6 hectares]), the magnitude of the impact under Alternative 3 would be greater.
The affected area under either alternative would be limited to the construction footprint.
Relative to the wide distribution of marine mammals and their prey resources in inland waters,
Alternative 3 would not affect population size or overall distribution of these species.

Construction of Alternative 3 would expose fish populations to potential injury and behavioral
disturbance due to underwater pile driving noise (Section 3.3.2.3.3). The time period for
behavioral disturbance of fish populations would be greater for Alternative 3 compared to
Alternative 2 because a more pile-driving days would be required (205 pile driving days with
Alternative 3 compared to 161 pile driving days with Alternative 2). Fish potentially would be
disturbed by pile driving noise resulting from operation of vibratory and impact rigs within
7,068 feet (2,154 meters) of impact pile driving and 178 feet (54 meters) of vibratory pile
driving, but may actually avoid a much smaller area (Section 3.3.2.3.3).

In the long term, a larger pier footprint would shade a larger area of benthic habitats under
Alternative 3 compared to Alternative 2. However, relative to the wide distribution of marine
mammal species and their prey resources in inland marine waters, effects of Alternative 3 on
prey availability would not amount to a significant impact on marine mammal populations.
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Nevertheless, Alternative 3 may affect the ESA-listed Southern Resident killer whale; a final
effect determination will be completed during ESA consultation.

UNDERWATER NOISE

Underwater and airborne pile driving and heavy equipment noise levels at any given time during
construction would be similar for both SPE alternatives and either alternative would involve
in-water pile driving during two in-water construction seasons. The analysis of underwater pile
driving noise effects is similar to that described in Section 3.4.2.3.2, with the exception of

the source levels used in the exposure calculations. Vibratory pile driving of 24-inch
(60-centimeter) steel piles would produce noise levels of approximately 161 dB RMS re 1 pPa at
33 feet (10 meters) from the pile. Impact pile driving of 24-inch steel piles using a single-acting
diesel impact hammer would produce average RMS noise levels of 185 dB RMS re 1 pPa at

33 feet, while using a bubble curtain reduces noise levels by 8 dB. Other mitigation measures,
including a soft-start approach for pile driving operations and marine mammal monitoring and
shutdown zones during pile driving, are described in the Mitigation Action Plan (Appendix C).
The project would also require pile driving of 18-inch (45-centimeter) square concrete piles. The
source level for this pile driving is 170 dB RMS re 1 uPa at 33 feet (Appendix D). All of the
concrete piles would be installed with an impact hammer. A bubble curtain would not be used
for installation of concrete piles because the source level at 33 feet is lower than the injury
impact thresholds for marine mammals (180 dB RMS for cetaceans and 190 dB RMS for
pinnipeds) (Table 3.4—14). Most of the energy in pile driving sound underwater is contained in
the frequency range 25 Hz and 1.6 kHz, with the highest energy densities between 50 and

350 Hz (Reyff et al. 2002). In some studies, underwater pile driving noise has been reported to
range up to 10 kHz with peak amplitude below 600 Hz (Laughlin 2005).

The areas encompassed by these threshold distances within the SPE Alternative 3 project area
are shown in Table 3.4-21, and a representative scenario of areas affected by above-threshold
noise levels is shown in Figure 3.4-6. The representative areas in Figure 3.4—6 depict effects
related to operation of a pile driver at one location at the seaward end of the SPE, but pile driving
would occur along the entire length of the pier during the course of project construction. Only
one impact pile driver would operate at a time. Table 3.4-21 shows the ZOIs affected by pile
driving at this representative location. Placement of pile driving rigs at other locations along the
SPE alignment would generate above-threshold noise levels in slightly different areas.

With a properly functioning bubble curtain in place on the impact hammer rig, construction of
SPE Alternative 3 would likely result in noise-related injury to pinnipeds and cetaceans within
16 feet (5 meters) and 72 feet (22 meters) from a driven pile, respectively (Table 3.4-21). Injury
exposure to intense underwater noise could consist of PTS or other tissue damage. However,
marine mammals are unlikely to be injured by pile driving noise at these short distances because
the high level of human activity and vessel traffic would cause them to avoid the immediate
construction area. Cetaceans in particular are unlikely to swim this close to manmade structures.
In addition, marine mammal monitoring during construction (Mitigation Action Plan,

Appendix C, Section 4.2) would preclude exposure to injury from pile driving noise.

Behavioral disturbance due to impact pile driving is calculated at approximately 1,522 feet
(464 meters) from the driven pile, resulting in an affected area of approximately 0.21 square mile
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(0.53 square kilometer) around the driven pile. Marine mammals within this area would be
susceptible to behavioral harassment during impact pile driving operations. The calculated
distance for the behavioral harassment threshold due to vibratory installation is approximately
3.4 miles (5.4 kilometers), but intervening land masses would truncate the propagation of
underwater pile driving sound from a driven pile (Figure 3.4-6). The area encompassed by the
truncated threshold distance is approximately 9.6 square miles (24.8 square kilometers) around
the pile drivers (Figure 3.4-6). Marine mammals within this area would be susceptible to
behavioral harassment due to vibratory pile driving operations.

The number of pile driving days would be greater for Alternative 3 (155 days of pile driving for
steel pile and 50 days for concrete pile compared to 125 days for steel pile, and 36 days for
concrete pile for Alternative 2). A comparison of the number of exposures for marine mammals
for Alternatives 2 and 3 are shown in Table 3.4-22. For simplicity, this comparison includes
only the exposure thresholds for which exposures greater than zero were calculated or adjusted.
Representative views of areas within the ZOIs for behavioral harassment due to underwater pile

driving noise for Alternative 3 are shown in Figure 3.4-6.

Table 3.4-21.Calculated Maximum Distance(s) to the Underwater Marine Mammal Noise
Thresholds due to Pile Driving and Areas Encompassed by Current Noise Thresholds,

SPE Alternative 3
Impact Vibratory
Behavioral Behavioral
Harassment Harassment
Impact Injury Impact Injury Cetaceans & Cetaceans &
Pinnipeds Cetaceans Pinnipeds Pinnipeds

Affected Area

(190 dB RMS)'

(180 dB RMS)’

(160 dB RMS)’

(120 dB RMS)?

24-inch (60-centimeter) Steel Piles

. 1 16 ft 72 ft 1,522 ft 3.4 mi
Distance to Threshold (5m) (22 m) (464 m) (5.4 km)
Area Encompassed by 850 sq ft 16,372 sq ft 0.21 sq mi 9.6 sq mi
Threshold (79 sq m) (1,521 sq m) (0.53 sq km) (24.8 sq km)
18-inch (45-centimeter) Concrete Piles
Distance to Threshold® <2 ft (<1 m) 7 ft(2m) 151 ft (46 m) N/A
Area Encompassed by Negligible Negligible 0.003 sq mi N/A

Threshold

(0.007 sq km)

dB = decibel; ft = feet; m = meter; RMS = root mean square; sq ft = square feet; sq km = square kilometer;
sq m = square meter; sq mi = square mile
1. Bubble curtain assumed to achieve 8 dB reduction in sound pressure levels during impact pile driving. Sound
pressure levels used for calculations were: 185 dB re 1 pPa at 33 feet (10 meters) for impact hammer with
bubble curtain and 161 dB re 1 pyPa for vibratory driver for 24-inch (60-centimeter), hollow steel pile. All sound
levels are expressed in dB RMS re 1 yPa.
2. Calculated area is greater than actual sound propagation through Hood Canal due to intervening land masses.
Thus, 3.4 miles (5.4 kilometers) is the greatest line-of-sight distance from pile driving locations unimpeded by

land masses.

3. Sound pressure levels used for calculations were 170 dB re 1 pPa at 33 feet (10 meters) for impact hammer

without bubble curtain.
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Figure 3.4-6. Representative View of Affected Areas for Marine Mammals due to
Underwater Pile Driving Noise during Construction of SPE Alternative 3
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Table 3.4-22. Comparison of Potential Exposures for All Marine Mammal Species
during the In-Water, Pile-Driving Season (Mid-July to Mid-January), SPE Alternatives 2
and 3

Alternative 2 — Underwater Behavioral Alternative 3 — Underwater

Harassment Behavioral Harassment

Steel piles, Steel piles, Concrete

Vibratory Concrete Piles, Vibratory Piles,

Pile Driver Impact Pile Pile Driver Impact Pile

(120 dB Driver, (120 dB Driver,

Species RMS) (160 dB) Total RMS) (160 dB) Total
Steller sea lion 250 72 322 310 100 410
California sea lion 4,188 1,206 5,394 5,193 1,675 6,868
Harbor seal 49,575 2 49,577 30,578 3 30,581
Harbor porpoise 938 0 938 558 0 558
Transient killer whale 18" 0 18 3 0 3
Total 54,969 1,280 56,249 36,642 1,778 38,420

dB = decibel; RMS = root mean square

1. Transient killer whales remain in Hood Canal for extended periods on the rare occasions when they are present.
Only 15 days of each pile driving in-water work season overlap with documented sightings of transient killer
whales in Hood Canal.

AIRBORNE NOISE

Construction of SPE Alternative 3 would result in increased airborne noise in the vicinity of the
construction site, as discussed in Section 3.9.3.3. The highest noise source levels would be
associated with impact pile driving (500 24-inch [60-centimeter] steel support piles and

160 18-inch [45-centimeter] concrete fender piles). The worst-case pile driving source level (for
24-inch steel piles) is estimated to be 110 dB RMS re 20 pPa (unweighted) at 50 feet (15 meters)
from the pile for an impact hammer, and 92 dB RMS re 20 pPa (unweighted) at 50 feet from the
pile for vibratory pile driving (Section 3.9.3.2.2). The dominant airborne noise frequencies
produced by pile driving are between 50 and 1,000 Hz (WSDOT 2013).

The airborne exposure calculations assumed that 100 percent of the in-water animals would be
available at the surface to be exposed to airborne sound. Sea lions hauled out on submarines at
Delta Pier would be beyond the areas encompassed by the airborne noise behavioral harassment
threshold for SPE Alternative 3 (Figure 3.4-5) and, therefore, are unlikely to be affected by
construction activities. Airborne impact pile driving noise for the SPE would likely result in
behavioral harassment to harbor seals at a distance of 492 feet (150 meters) and to other
pinnipeds (California sea lions and Steller sea lions) at a distance of 154 feet (47 meters)
(Table 3.4-23). Vibratory pile driving noise would likely result in behavioral harassment to
harbor seals at a distance of 62 feet (19 meters) and to other pinnipeds at a distance of 20 feet
(6 meters) (Table 3.4-23). The areas encompassed by these threshold distances are shown in
Table 3.4-23 and a representative scenario of areas affected by above-threshold airborne noise
levels for an impact pile driving rig is shown in Figure 3.4-5. Other areas would be included in
the above-threshold noise areas if the analysis was performed for pile driving rigs at other
locations on the SPE structure. Similar to SPE Alternative 2, given that both the vibratory and
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impact airborne ZOI is encompassed within the larger underwater disturbance ZOlIs, pinniped
takes would occur as a result of underwater exposures rather than in-air exposures.

Table 3.4-23.

Calculated Maximum Distances in Air to Marine Mammal Noise

Thresholds due to Pile Driving and Areas Encompassed by Noise Thresholds, SPE

Alternative 3

Vibratory Vibratory
Impact Behavioral | Impact Behavioral Behavioral Behavioral
Harassment Harassment Harassment Harassment
Harbor Seal Other Pinnipeds Harbor Seal Other Pinnipeds
Affected Area (90 dB RMS)’ (100 dB RMS)' (90 dB RMS)" (100 dB RMS)’
Distance to 492 ft 154 ft 62 ft 20 ft
Threshold’ (150 m) (47 m) (19 m) (6m)
é;ecim assed b 0.03 sq mi 0.003 sq mi 12,076 sq ft 1,385 sq ft
Throshom o2y (0.07 sq km) (0.007 sq km) (1,134 sq m) (129 5q m)

dB = decibel; ft = feet; m = meter; RMS = root mean square; sq km = square kilometer; sq mi = square mile

1. Sound pressure levels used for calculations were 110 dB RMS re 20 pPa at 50 feet (15 meters)
(Section 3.9.3.3.2) for impact hammer for 24-inch (690-centimeter) steel pile, and 92 dB RMS re 20 pPa at
50 feet (15 meters) for vibratory driver for 24-inch steel pile. All distances are calculated over water.

SUMMARY OF PROJECT IMPACTS AND ESTIMATED EXPOSURES FOR SPECIES PRESENT IN THE SPE PROJECT AREA

Steller Sea Lion

Using the abundance-based analysis and the most conservative criterion for behavioral
harassment (the 120 dB continuous noise harassment threshold), an average daily abundance of
2.0 individual Steller sea lions may experience underwater sound pressure levels that would
qualify as behavioral harassment on a given day. The noise exposure formula above predicts
310 exposures to underwater noise within the behavioral harassment threshold for vibratory pile
installation over the 155 days of pile driving for 24-inch (60-centimeter) steel pile. Zero
exposures are expected to occur from underwater noise within the injury threshold (with an area
of 850 square feet [79 square meters]). Over the 50 days of concrete pile driving, the abundance-
based formula predicts an additional 100 exposures due to impact pile driving, but the potential
exposures calculated this way would be an overestimate because the affected area would be very
small (approximately 151 feet [46 meters] from the driven pile) and Steller sea lions would be
unlikely to approach active pile driving sites at this distance.

The airborne exposure calculations assumed that 100 percent of the in-water animals would be
available at the surface to be exposed to airborne sound. Animals swimming with their heads
above the water would potentially be affected by elevated airborne pile driving noise within a
small ZOI (154 feet [47 meters]). Given that both the vibratory and impact airborne ZOI is
encompassed within the larger underwater disturbance ZOlIs, pinniped takes would occur as a
result of underwater exposures rather than in-air exposures. Since zero exposure to airborne pile
driving noise was estimated for Steller sea lions, the total number of exposures over the entire
pile driving period for this alternative is estimated to be 410 (all underwater) (Table 3.4-22).
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California Sea Lion

Using the abundance-based analysis and the most conservative criterion for behavioral
harassment (the 120 dB continuous noise harassment threshold), an average of 33.5 individual
California sea lions may experience underwater sound pressure levels on a given day that would
qualify as behavioral harassment. Over the 155 days of steel pile driving, the noise exposure
formula predicts 5,193 exposures to underwater noise within the behavioral harassment threshold
for vibratory pile installation. Zero exposures are expected to occur from underwater noise
within the injury threshold (with an area of 850 square feet [79 square meters]). Over the

50 days of concrete pile driving, the abundance-based formula predicts an additional

1,675 exposures due to impact pile driving, but the potential exposures are an overestimate
because the ZOl is very small (approximately 151 feet [46 meters] from the driven pile).

The airborne exposure calculations assumed that 100 percent of the in-water animals would be
available at the surface to be exposed to airborne sound. Animals swimming with their heads
above the water would potentially be affected by elevated airborne pile driving noise within a
small ZOI (154 feet [47 meters]). Given that both the vibratory and impact airborne ZOI is
encompassed within the larger underwater disturbance ZOlIs, pinniped takes would occur as a
result of underwater exposures rather than in-air exposures. Since zero exposure to airborne pile
driving noise was estimated for California sea lions, and the total number of exposures over the
entire pile driving period for this alternative is estimated to be 6,868 (all underwater)

(Table 3.4-22).

Harbor Seal

Based on the density analysis of 20.55 individuals/square mile (7.93/square kilometer) and using
the most conservative criterion for behavioral disturbance (the 120 dB vibratory harassment
threshold with an area of 9.6 square miles [24.8 square kilometers]), up to 197.3 individual
harbor seals may experience sound pressure levels on a given day that would qualify as
behavioral harassment. The estimated number of individuals exposed per day accounts for
approximately 5.5 percent of the estimated population, and as noted above is likely a significant
overestimate of potential exposures. Thus, not all animals in the population would be expected
to be exposed to the activities at Bangor but only a subset of the population that may travel
through or haul-out on manmade structures near the waterfront. Furthermore, the behavioral
harassment does not appear to be biologically significant based on observations from waterfront
surveys conducted by the Navy (Navy 2014b): (1) harbor seals are always present in Bangor
waters and occasionally use manmade structures (underside of piers, ladders in the water,
wavescreen, floating oil boom, etc.) as haulouts; and (2) pupping occurs from the northern end to
the southern end of the waterfront.

Over the 155 days of pile driving of 24-inch (60-centimeter) steel pile, the noise exposure
formula above predicts 30,578 exposures to noise within the behavioral harassment threshold for
vibratory pile installation. Zero exposures to underwater noise were calculated within the injury
threshold (with an area of 850 square feet [79 square meters]). Over the 50 days of concrete pile
driving, the noise exposure formula predicts three exposures due to impact pile driving within
the behavioral harassment threshold (with an area of 0.003 square miles [0.007 square
kilometers]).
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The airborne exposure calculations assumed that 100 percent of the in-water animals would be
available at the surface to be exposed to airborne sound. Animals swimming with their heads
above the water would potentially be affected by elevated airborne pile driving noise within a
small ZOI (492 feet [ 150 meters]). Given that both the vibratory and impact airborne ZOI is
encompassed within the larger underwater disturbance ZOls, pinniped takes would occur as a
result of underwater exposures rather than in-air exposures. Therefore, the total number of
exposures to potential behavioral harassment over the entire pile driving period for this
alternative is estimated to be 30,581 (all underwater) (Table 3.4-22).

Harbor Porpoise

Based on the density analysis of 0.38 individuals/square mile (0.149/square kilometer) (Navy
2013) and using the most conservative criterion for behavioral disturbance (the 120 dB vibratory
harassment threshold with an area of 9.6 square miles [24.8 square kilometers]), up to

3.6 individual harbor porpoises may experience sound pressure levels on a given day that would
qualify as behavioral harassment. Over the 155 days of pile driving of 24-inch (60-centimeter)
steel pile, the noise exposure formula above predicts 558 exposures to noise within the
behavioral harassment threshold for vibratory pile installation. Zero exposures to underwater
noise were calculated within the injury threshold (with an area of 16,372 square feet

[1,521 square meters]). Over the 50 days of 18-inch (45-centimeter) concrete pile driving, the
density-based formula predicts zero exposures due to impact pile driving within the behavioral
harassment threshold (with an area of 0.003 square miles [0.007 square kilometers]). Therefore,
the total number of exposures to potential behavioral harassment over the entire pile driving
period for this alternative is estimated to be 558 (Table 3.4-22).

Transient Killer Whale

The density used in the underwater sound exposure analysis was 0.06 individuals/square mile
(0.02 individuals/square kilometer). Exposures to underwater pile driving noise were calculated
using the formula in Section 3.4.2.2.2, under Underwater Noise, with the exception of number of
pile driving days. Based on the documented residence times in Hood Canal, the groups remained
in Hood Canal for an average of 116 days, with both sightings beginning in January. Since the
in-water construction window ends on January 15 and does not pick back up until July, there are
only 15 days of overlap in potential occurrence for each in-water work season.

Based on a density value of 0.06 individuals/square mile (0.02 individuals/square kilometer)

and using the most conservative criterion for behavioral disturbance (the 120 dB vibratory
harassment threshold with an area of 9.6 square miles [24.8 square kilometers]), up to

0.2 individual transient killer whales may experience sound pressure levels on a given day

that would qualify as behavioral harassment. Over the 15 days of pile driving of 24-inch
(60-centimeter) steel piles (that overlap with the species occurrence), the noise exposure formula
above predicts 3 exposures to noise within the behavioral harassment threshold for vibratory pile
installation. Zero exposures to underwater noise were calculated within the injury threshold
(with an area of 16,372 square feet [1,521 square meters]). Over the 15 days of concrete pile
driving (that overlap with the species occurrence), the noise exposure formula predicts zero
exposures due to impact pile driving within the behavioral harassment threshold (with an area of
0.003 square miles [0.007 square kilometers]). Therefore, the total number of exposures to
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potential behavioral harassment over the entire pile driving period for this alternative is
estimated to be 3 (all underwater) (Table 3.4-22).

OPERATION/LONG-TERM IMPACTS FOR SPE ALTERNATIVE 3

The long-term operational impacts of SPE Alternative 3 would be qualitatively similar to those
described for Alternative 2 but the magnitude of impacts would be greater for Alternative 3, with
the exception of underwater noise exposures from pile driving. With the use of a smaller steel
pile size (24-inch [60-centimeter]), the ZOI is smaller for SPE Alternative 3 and therefore results
in less exposures.

SPE Alternative 3 would increase the length of the existing pier by 975 feet (297 meters),
permanently displacing a larger area of deeper water benthic habitat than Alternative 2, and
potentially affecting a small amount of habitat supporting prey species. Given the water depth at
the SPE site, shading by the overwater structures would have a minor effect on biological
productivity (see Section 3.2.2.3.2). Similar to Alternative 2, impacts on the prey base for some
marine mammals are not expected to be significant, but these changes cannot be quantified with
available information. Marine mammals are wide-ranging and have extensive foraging habitat
available in Hood Canal, relative to the foraging area that might be impacted by operation of the
SPE. Localized changes in prey availability are possible under Alternative 3 but are expected

to be insignificant. The Mitigation Action Plan (Appendix C) describes the marine habitat
mitigation that the Navy would undertake as part of the proposed action. This habitat mitigation
would compensate for impacts of the proposed action to marine habitats and species that might
indirectly affect the marine mammal prey base.

Impacts of increased vessel traffic and vessel noise from Alternative 3 would be similar to the
impacts described for Alternative 2 because the number of submarines berthed at the enlarged
Service Pier would be the same. Cetaceans are unlikely to frequent the area, and pinnipeds that
utilize the Bangor waterfront have habituated to vessel traffic noise and may avoid the immediate
vicinity of disturbing sound levels.

Operation of the larger Service Pier would include increased noise and visual disturbance from
human activity and artificial light. Similar to impacts of Alternative 2, most pinnipeds are likely
to habituate to the post-construction activity levels, as they have habituated to activity levels at
other developed portions of the waterfront. Thus, no additional MMPA take is expected with
operation of the larger Service Pier.

Maintenance of the SPE would include routine inspections, repair, and replacement of facility
components as required (but no pile replacement). These activities could affect marine mammals
through noise impacts and increased human activity and vessel traffic. However, noise levels
would not be appreciably higher than existing levels elsewhere at the Bangor industrial
waterfront, to which marine mammals appear to have habituated. Measures would be employed
(Section 3.1.1.2.3) to avoid discharge of contaminants to the marine environment. Therefore,
maintenance for the SPE would have negligible impacts on marine mammals.
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3.4.2.34. SUMMARY OF IMPACTS FOR SPE PROJECT ALTERNATIVES

Impacts on marine mammals during the construction and operation phases of the SPE project
alternatives, along with mitigation and consultation and permit status, are summarized in
Table 3.4-24.

Table 3.4-24. Summary of SPE Impacts on Marine Mammals

Alternative Environmental Impacts on Marine Mammals

Impact

SPE Alternative 1: No impact.

No Action

SPE Alternative 2: Construction: Direct and indirect impacts on prey species due to loss and degradation of

Short Pier (Preferred) | benthic habitat, changes in prey availability due to extension of pier by 540 feet

(165 meters). Construction noise (primarily due to pile driving) sufficient to exceed NMFS
disturbance thresholds. Construction disturbance due to in-water work would occur over
two seasons, including a total of 161 days of pile driving.

Operation/Long-term Impacts: Minor indirect impacts on prey species due to loss and
degradation of benthic habitat; increased human activity, vessel traffic, and noise.
MMPA: The proposed action would expose marine mammal species in the area to noise
levels that would result in behavioral disturbance. No injurious exposures to noise are
expected due to the use of vibratory pile driving as the primary pile installation method, the
small size of the injury zone from impact pile driving, and monitoring of the injury zone so
that a shutdown would occur if a marine mammal approaches the zone.

ESA: Effect determination for the Southern Resident killer whale is “may affect”.

SPE Alternative 3: Construction: Direct and indirect impacts on prey species due to loss and degradation of
Long Pier benthic habitat, changes in prey availability due to extension of pier by 975 feet

(297 meters) compared to 540 feet (165 meters) with the short pier for Alternative 2.
Construction noise (primarily due to pile driving) sufficient to exceed NMFS disturbance
thresholds. Construction disturbance due to in-water work would occur over two seasons,
including a total of 205 days of pile driving compared to 161 days for Alternative 2.
Operation/Long-term Impacts: Minor indirect impacts on prey species due to loss and
degradation of benthic habitat; increased human activity, vessel traffic, and noise.
MMPA: The proposed action would expose marine mammal species in the area to noise
levels that would result in behavioral disturbance. No injurious exposures to noise are
expected due to the use of vibratory pile driving as the primary pile installation method, the
small size of the