UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

Southwest Region

501 West Ocean Boulevard, Suite 4200

Long Beach, California 90802-4213

March 30, 2012

In response, refer to:
2011/06233

Bijan Sartipi

District Director

California Department of Transportation, District 4
111 Grand Avenue

Oakland, California 94623

Dear Mr. Sartipi:

Thank you for your agency’s letter of December 7, 2011, requesting initiation of consultation
with NOAA’s National Marine Fisheries Service (NMFS) pursuant to section 7 of the
Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. 1531 et seq.). Effective July 1,
2007, the Federal Highway Administration (FWHA) assigned, and the California Department of
Transportation (Caltrans) has assumed all responsibilities for ESA consultation and approval on
most highway projects in California. Therefore, Caltrans is now considered the federal action
agency for ESA consultations with NMFS for federally funded projects. This letter transmits
NMFS’ biological opinion for Caltrans’ proposed Bon Air Bridge Replacement Project (Project)
on Corte Madera Creek in Marin County, California. The enclosed biological opinion describes
NMFS’ analysis of the effect of implementing the proposed Project on threatened Central
California Coast (CCC) steelhead (Oncorhynchus mykiss) and threatened southern Distinct
Population Segment (DPS) of the North American green sturgeon {(Acipenser medirostris), and
designated critical habitat for CCC steelhead, southern DPS green sturgeon, and CCC coho
salmon (Oncorhynchus kisutch), in accordance with section 7 of the ESA. In the enclosed
biological opinion, NMFS concludes that the Project is not likely to jeopardize the continued
existence of CCC steelhead and southern DPS green sturgeon; and not likely to adversely modify
designated critical habitat for CCC steelhead, southern DPS green sturgeon, and CCC coho
salmon. However, NMFS anticipates take of green sturgeon as a result of the Project. An
incidental take statement with non-discretionary terms and conditions is included with the
enclosed biological opinion.

This letter also serves as consultation under the authority of, and in accordance with, the

Essential Fish Habitat (EFH) provisions of the Magnuson Stevens Fishery Conservation and
Management Act (MSA). The Bon Air Bridge location includes areas identified as EFH for
various life stages of species managed under the Pacific Fishery Management Council. The
MSA requires all Federal agencies to consult with NMFS on all actions, or proposed e
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actions, permitted, funded, or undertaken by the agency, that may adversely affect EFH. Only
species managed under a Federal fishery management plan are covered by the Magnuson-
Stevens Act. EFH for salmons, groundfish, and coastal pelagic species could be affected by the
project. Because these species are managed under the Pacific Fishery Management Council,
NMFS has included EFH Conservation Recommendations to avoid, minimize, or otherwise
offset potential adverse effects to EFH.

Please contact Joe Heublein at (707) 575-1251 or joe.heublein@noaa.gov if you have any
questions concerning this section 7 consultation, or if you require additional information.

Sincerely,

d(&wéﬁ

. Rodney R. Mclnnis
Regional Administrator

Enclosures

cc: Chris Yates, NMFS, Long Beach, California
Eric Chavez, NMFS, Long Beach, California
Boris Deunert, Caltrans District 4
Hamid Shamsapour, City of Larkspur, California
Greg Martinelli, CDFG, Yountville, California
Joseph Terry, USFWS, Sacramento, California
Copy to File Administrative File: 151422SWR2012SR00008




Enclosure 1

BIOLOGICAL OPINION

ACTION AGENCY: California Department of Transportation
ACTION: Bon Air Bridge Replacement Project, Marin County,
California.

CONSULTATION

CONDUCTED BY: National Marine Fisheries Service, Southwest Region
FILE NUMBER: 2011/06233
DATE ISSUED: March 30, 2012

I. CONSULTATION HISTORY

The California Department of Transportation (Caltrans) currently acts as the Federal action
agency for Endangered species Act (ESA) consultations as per the agreement with the Federal
Highways Administration (FHWA) in accordance with Section 6005 (a) of the Safe,
Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users (PL-109-59) to
assume the FHWA Secretary’s responsibilities under the National Environment Policy Act of
1969 (42 USC § 4351, et seq.) and all or part of the FHWA Secretary’s responsibilities for
environmental review, consultation, or other action required under any environmental law with
respect to one or more Federally funded highway projects within the state.

A site visit between staff from ICF International (applicant’s environmental consultant) and
NOAA’s National Marine Fisheries Service (NMFS) at the Bon Air Bridge was held on March 3,
2010. During this site visit, staff from ICF International and NMFS discussed the potential
effects of the project on Central California Coast (CCC) steelhead, CCC coho salmon, North
American green sturgeon, designated critical habitat, and potential avoidance, minimization, and
compensation measures for these species.

In addition to the site visit described above, an agency coordination meeting was held on
December 14, 2010, in Larkspur to discuss construction timing and noise issues relative to the
clapper rail (Rallus longirostris) breeding season and steelhead migration season. In attendance
were NMFS, US Fish and Wildlife Service (USFWS), California Department of Fish and Game
(CDFG), Caltrans, City of Larkspur (City), and ICF International. On January 13, 2011, NMFS’
staff sent an email to Caltrans requesting additional information and outlining recommended
measures to avoid and minimize project impacts on listed fish species.



On December 8, 2011, NMFS received Caltrans’ Biological Assessment and December 7, 2011,
letter requesting initiation of formal consultation under section 7 of the ESA for the Bon Air
Bridge Replacement Project (Project). Caltrans requested formal consultation because the
proposed Project was likely to adversely affect CCC steelhead and green sturgeon, and
designated critical habitat for CCC steelhead, green sturgeon, and CCC coho salmon. After
reviewing the Biological Assessment, NMFS found the initiation package complete and initiated
formal consultation on December 12, 2011.

Il. PROPOSED ACTION

Caltrans proposes to use FHWA’s funds to work with the City to replace the aging, structurally
deficient Bon Air Bridge. The bridge is located where Bon Air Road crosses Corte Madera
Creek, two kilometers west of Highway 101 and approximately three kilometers west of the
confluence of Corte Madera Creek and San Pablo Bay, in Marin County, California. The Bon
Air Road Bridge was constructed in 1958, was lengthened in 1965, and seismically retrofitted
and widened in1994. The proposed bridge will involve less than half the spans and columns of
the existing bridge, thereby improving the conveyance capacity of the creek. The Project will be
implemented by the City and will involve the use of heavy equipment (excavator, pile driver,
etc.) to construct the new bridge and temporary trestle foundations and superstructure, and
demolish the old bridge. Construction of the temporary trestles and new bridge, and demolition
of the old bridge and removal of temporary trestles will occur in four sequential years between
mid-2013 and late-2018; during this time, all in-water work will occur during the in-water work
season (September 1 to November 30) to avoid the clapper rail breeding season and impacts to
federally listed fish species.

A. Description of Project Activities

The bridge currently consists of ten spans and is 128 meters long by 13.4 meters wide; it carries
one lane of traffic in each direction with a 2.4-meter bicycle path on the north side of the bridge
and a 1.5-meter sidewalk on the south side of the bridge. The new bridge will be five-spans
founded on four column pairs (eight total columns) with two abutments, totaling 118 meters long
by 19 meters wide. The proposed bridge will generally follow the alignment of the existing
bridge but will lack a curve on the northeast end (allowing a shorter length) and involve
widening on the north side by approximately 4 meters. The new structure will carry one 3.6-
meter lane of traffic in each direction and have a 1.8-meter bicycle path and 1.5-meter sidewalk
in each direction. Proposed construction activities will take place 19 meters north and 19 meters
south of the existing bridge.

Replacement of Bon Air Bridge will involve the following sequential activities: 1) construction
of a temporary northern trestle and demolition of the north side of the existing bridge; 2)
construction of the northern half of the bridge (i.e. abutments, foundation [four columns], and
superstructure); 3) construction of a temporary southern trestle and demolition of the south side
of the existing bridge; 4) construction of the southern half of the bridge (i.e. abutments,
foundation [four columns], and superstructure); and 5) removal of the temporary trestles.



Construction of the new five-span bridge will require two temporary trestle bridges spanning
across Corte Madera Creek. First, a temporary 9- to 15-meter wide trestle will be constructed on
the north side of the existing bridge with a tie-in point to Bon Air Road. From the banks of the
creek, approximately 64 12- to 14-inch steel “H” piles will be placed into the creek bed
approximately 9 meters apart and 21 meters deep for the northern trestle. These piles will
support the timber trestle deck, and demolition of the northern half of existing bridge and
construction of the northern half of the new bridge will be accomplished from this trestle. The
northern half of the existing bridge will be demolished with heavy equipment and rubble and
debris will be contained and disposed of off-site; existing concrete piles will be cut
approximately one foot below the channel bottom. Four new columns for the northern half of
the new permanent bridge will then be constructed from the trestle. To construct each of the four
new bridge columns, four temporary 10-foot diameter steel casing will be driven into the creek
bottom to a depth of approximately 21 meters. After the 10-foot diameter casings are in place,
an 8-foot diameter hole will be drilled inside each casing. A temporary 8-foot diameter casing
may be utilized to keep the holes stable. The water in the casings will be pumped to settling
tanks prior to discharge and disposed of following National Pollution Discharge Elimination
System (NPDES) requirements. Concrete will then be poured into the dewatered 8-foot diameter
holes. The same construction method will be used for construction of the southern portion of the
bridge (i.e. trestle construction, existing bridge demolition, new bridge construction). Both
trestle bridges will be removed after the new bridge is completed.

B. Pile Driving

The City anticipates using vibratory and impact hammers to drive all piles to a depth of 21
meters. A vibratory hammer will be used to drive piles associated with the temporary trestles
(128 12- to 14-inch steel H piles) and the bridge foundation (eight 10-foot diameter steel casings)
to a depth of 15 meters. An impact hammer with a bubble curtain for sound attenuation is
proposed to drive all piles the remaining 6 meters. Pile driving of trestle piles and steel casings
will occur on separate days in four in-water work seasons (September 1 to November 30) 2013-
2018.

1. Temporary Trestle Piles

Vibratory hammer driving of individual 12- to 14-inch steel H piles (128 H-piles in total) to a
depth of 15 meters will take approximately eight minutes. Approximately 550 impact hammer
strikes will be required to drive each of these trestle piles an additional 6 meters. Six trestle piles
will be installed per day (3,300 strikes per day), and trestle pile installation will occur over 10-12
days between September 1 and November 1 in the first and second years of construction (2013
and 2014). Extraction of trestle piles will be accomplished with a vibratory hammer, and may
take between 40 minutes and several hours per pile. Approximately ten piles will be extracted
per day. Caltrans expects that trestle pile extraction will occur over approximately 12 days
between September 1 and October 31 of 2016.



2. Temporary Steel Casings

Vibratory hammer driving of individual 10-foot diameter steel casings (eight casings in total) to
a depth of 15 meters will take approximately 16 minutes. Approximately 700 impact hammer
strikes will be required to drive each of these piles an additional 6 meters. A maximum of one
steel casing will be installed per day (700 strikes per day). Caltrans expects casing installation
will occur over 4-8 days between September 1 and November 15 in year one (2013) and
September 1 and October 15 in year three (2015). Extraction of steel casings will be
accomplished with a vibratory hammer, and may take between one hour and several days per
pile; this will occur subsequent to casing installation and prior to November 15.

C. Description of the Action Area

Bon Air Bridge is located on Corte Madera Creek in southeastern Marin County, California,
approximately three kilometers east of the confluence of Corte Madera Creek and San Pablo
Bay. San Pablo Bay is positioned between the Golden Gate and Sacramento-San Joaquin Delta
(“Delta”) in the San Francisco Bay region (“Bay”). Corte Madera Creek is approximately 100
meters wide at mean higher high water and flows roughly north to south at the existing bridge.
Waters in this area are brackish and, due to close proximity to San Pablo Bay, subject to tidal
influence and associated changes in surface elevation. During low tides, the wetted channel
beneath the bridge can be narrow (less than 2 meters wide) with wide mud flat margins. Riverine
and saline emergent wetlands are located along the adjacent shorelines, and mixed
ruderal/landscaped vegetation occupies a small upland portion between wetland habitat and
residential and commercial properties.

For the purposes of this consultation, the action area consists of the estuarine water column,
substrate, and shoreline areas around the Bon Air Bridge. Until new information indicates
otherwise, NMFS believes a 150 decibel (dB) root-mean-square pressure (RMS) threshold for
behavioral responses for salmonids and green sturgeon is appropriate. As described below in the
Effects of the Action section, the action area extends the entire width of Corte Madera Creek
from approximately 500 meters upstream to approximately 500 meters downstream of the Bon
Air Bridge. This area encompasses the area NMFS anticipates will experience elevated sound
pressure levels greater than 150 dB RMS referenced to one micropascal (re: 1 pPa) during pile
driving, and encompasses all other effects of the action.

I1l. ANALYTICAL FRAMEWORK
A. Jeopardy Analysis

In accordance with policy and regulation, the jeopardy analysis in this biological opinion relies
on four components: (1) the Status of the Species, which evaluates each species’ range-wide
conditions, the factors responsible for that condition, and the species’ likelihood of both survival
and recovery; (2) the Environmental Baseline, which evaluates the condition of the listed species
in the action area, the factors responsible for that condition, and the relationship of the action
area to the likelihood of both survival and recovery of the listed species; (3) the Effects of the
Action, which determines the direct and indirect effects of the proposed Federal action and the



effects of any interrelated or interdependent activities on the species in the action area; and (4)
Cumulative Effects, which evaluates the effects of future, non-Federal activities in the action
area on the species.

The jeopardy determination is made by adding the effects of the proposed Federal action and any
Cumulative Effects to the Environmental Baseline and then determining if the resulting changes
in species status in the action area are likely to cause an appreciable reduction in the likelihood
of both the survival and recovery of the listed species in the wild.

The jeopardy analysis in this biological opinion places an emphasis on the range-wide likelihood
of both survival and recovery of the listed species and the role of the action area in the survival
and recovery of the listed species. The significance of the effects of the proposed Federal action
is considered in this context, taken together with cumulative effects, for purposes of making the
jeopardy determination. We use a hierarchical approach that focuses first on whether or not the
effects on salmonids in the action area will impact their respective populations. If the
populations will be impacted, we assess whether this impact is likely to affect the ability of the
populations to support the survival and recovery of the Distinct Population Segment (DPS) or
Evolutionary Significant Unit (ESU).

B. Adverse Modification Determination

This biological opinion does not rely on the regulatory definition of destruction or adverse
modification of critical habitat at 50 CFR §402.02.! Instead, we have relied upon the statutory
provisions of the ESA to complete the following analysis with respect to critical habitat.

The adverse modification analysis in this biological opinion relies on four components: (1) the
Status of Critical Habitat, which evaluates the range-wide and watershed-wide condition of
critical habitat in terms of primary constituent elements (PCEs — sites for spawning, rearing, and
migration), the factors responsible for that condition, and the resulting conservation value of the
critical habitat overall; (2) the Environmental Baseline, which evaluates the condition of critical
habitat in the action area, and the factors responsible for that condition; (3) the Effects of the
Action, which determines the direct and indirect impacts of the proposed Federal action and the
effects of any interrelated or interdependent activities on the PCEs in the action area and how
that will influence the conservation value of affected critical habitat units; and (4) Cumulative
Effects, which evaluates the effects of future, non-Federal activities in the action area on the
PCEs and how that will influence the conservation value of affected critical habitat units.

For purposes of the adverse modification determination, we add the effects of the proposed
Federal action on critical habitat in the action area, and any Cumulative Effects, to the
Environmental Baseline and then determine if the resulting changes to the conservation value of
critical habitat in the action area are likely to cause an appreciable reduction in the conservation
value of critical habitat range-wide. If the proposed action will negatively affect PCEs of critical
habitat in the action area we then assess whether or not this reduction will impact the value of the
DPS or ESU critical habitat designation as a whole.

! This regulatory definition has been invalidated by Federal Courts.



C. Use of Best Available Scientific and Commercial Information

To conduct the assessment, NMFS examined an extensive amount of information from a variety
of sources. Detailed background information on the biology and status of the listed species and
critical habitat has been published in a number of documents including peer-reviewed scientific
journals, primary reference materials, and governmental and non-governmental reports.
Additional information regarding the effects of the Project’s actions on the listed species in
question, their anticipated response to these actions, and the environmental consequences of the
actions as a whole was formulated from the aforementioned resources, the biological assessment
for this Project, and Project meeting notes if applicable. For information that has been taken
directly from published, citable documents, those citations have been referenced in the text and
listed at the end of this document. A complete administrative record of this consultation is on
file at the NMFS North Central Coast Office (NCCO) (Administrative Record Number
151422SWR2012SR00008).

IV. STATUS OF THE SPECIES AND CRITICAL HABITAT

This biological opinion analyzes the effects of the Project on the following Federally-listed
species and designated critical habitat:

Central California Coast steelhead (Oncorhynchus mykiss) DPS
Threatened (71 FR834; January 5, 2006)
Critical habitat (70 FR 52488; September 2, 2005)

North American green sturgeon (Acipenser medirostris) southern DPS
Threatened (April 7, 2006; 71 FR 17757)
Critical habitat (September 8, 2008; 74 FR 52300)

California Central Coast coho salmon (Oncorhynchus kisutch) ESU
Critical habitat (64 FR 24049; May 5, 1999)

CCC coho salmon have been extirpated from the Corte Madera Creek watershed, but CCC coho
salmon critical habitat is still present in the watershed. Thus, CCC coho salmon will not be
affected by the proposed project and are omitted from the discussion below. However, since
designated critical habitat for CCC coho salmon occurs within the action area, effects to this
critical habitat are discussed where appropriate.

A. Species Description and Life History
1. Steelhead

Steelhead are anadromous forms of O. mykiss, spending some time in both freshwater and
saltwater. Steelhead young usually rear in freshwater for one to three years before migrating to
the ocean as smolts, but rearing periods of up to seven years have been reported. Migration to
the ocean usually occurs in the spring. Steelhead may remain in the ocean for one to five years
(one to three years is most common) before returning to their natal streams to spawn (Busby et



al. 1996). The distribution of steelhead in the ocean is not well known. Coded wire tag
recoveries indicate that most steelhead tend to migrate north and south along the continental
shelf (Barnhart 1986).

Steelhead can be divided into two reproductive ecotypes, based upon their state of sexual
maturity at the time of river entry and the duration of their spawning migration: stream maturing
and ocean maturing. Stream maturing steelhead enter fresh water in a sexually immature
condition and require several months to mature and spawn, whereas ocean maturing steelhead
enter fresh water with well-developed gonads and spawn shortly after river entry. These two
reproductive ecotypes are more commonly referred to by their season of freshwater entry (i.e.,
summer [stream maturing] and winter [ocean maturing] steelhead). The timing of upstream
migration of winter steelhead is correlated with higher flow events, such as freshets or sandbar
breaches. Adult summer steelhead migrate upstream from March through September. In
contrast to other species of Oncorhynchus, steelhead may spawn more than one season before
dying (iteroparity); although one-time spawners represent the majority.

Survival to emergence of steelhead embryos is inversely related to the proportion of fine
sediment in the spawning gravels. However, steelhead are slightly more tolerant than other
salmonids, with significant reductions in survival when fine materials of less than 0.25 inches in
diameter comprise 20 to 25 percent of the substrate. Fry typically emerge from the gravel two to
three weeks after hatching (Barnhart 1986).

Upon emerging from the gravel, fry rear in edgewater habitats and move gradually into pools and
riffles as they grow larger. Older fry establish territories which they defend. Cover is an
important habitat component for juvenile steelhead, both as a velocity refuge and as a means of
avoiding predation (Meehan and Bjornn 1991). Steelhead, however, tend to use riffles and other
habitats not strongly associated with cover during summer rearing more than other salmonids.
Young steelhead feed on a wide variety of aquatic and terrestrial insects, and emerging fry are
sometimes preyed upon by older juveniles. In winter, juvenile steelhead become less active and
hide in available cover, including gravel or woody debris. Suspended sediment concentrations,
or turbidity, can influence the distribution and growth of steelhead (Bell 1973, Sigler et al. 1984,
Newcombe and Jensen 1996). Bell (1973) found suspended sediment loads of less than 25
milligrams per liter (mg/L) were typically suitable for rearing juvenile steelhead

Water temperature can influence the metabolic rate, distribution, abundance, and swimming
ability of rearing juvenile steelhead (Barnhart 1986, Bjornn and Reiser 1991, Myrick and Cech
2005). Optimal temperatures for steelhead growth range between 10 and 20 degrees (°) Celsius
(C) (Hokanson et al. 1977, Wurtsbaugh and Davis 1977, Myrick and Cech 2005). Fluctuating
diurnal water temperatures are also important for the survival and growth of salmonids (Busby et
al. 1996). Because rearing juvenile steelhead can reside in freshwater all year, adequate flow
and temperature are important to the population at all times.

Outmigration of steelhead appears to be more closely associated with size than age. In Waddell
Creek, Shapovalov and Taft (1954) found steelhead juveniles migrating downstream at all times
of the year, with the largest numbers of young-of-year (YOY) and age 1+ steelhead moving
downstream during spring and summer.



2. Green Sturgeon

The North American green sturgeon ranges from the Bering Sea, Alaska, to Ensenada, Mexico.
Presently, spawning has been confirmed to occur in the Klamath and Rogue Rivers (Northern
DPS) and the Sacramento and Feather Rivers? (Southern DPS). Adults spawn in large rivers
during the spring and early summer and eggs are laid in turbulent areas on the river bottom and
settle into the interstitial spaces between cobble and gravel (Adams et al. 2007). Like salmonids,
green sturgeon require cool water temperatures for egg and larval development, with optimal
temperatures ranging from 11 to 17°C (Van Eenennaam et al. 2005). Eggs hatch after 6-8 days,
and larval feeding begins 10-15 days post-hatch; metamorphosis of larvae into juveniles
typically occurs after a minimum of 45 days (post-hatch) when fish have reached 60-80 mm
total length (TL) (Beamesderfer et al. 2007). After rearing in freshwater or the estuary of their
natal river for one to four years, young green sturgeon move into coastal waters (Nakamoto et al.
1995, Adams et al. 2002). Juvenile green sturgeon captured in the Klamath River estuary ranged
from 320 to 660 mm TL (Nakamoto et al. 1995). Records of juvenile green sturgeon in San
Francisco estuary are limited, but juveniles captured in the Delta are typically greater than 200
mm TL, suggesting Southern DPS green sturgeon also spend several months rearing in
freshwater before entering the estuary. Laboratory studies, conducted by Allen and Cech, Jr.
(2007), indicated juveniles approximately 6 months old (approximately 34 cm TL) were tolerant
of saltwater, but approximately 1.5 year old (approximately 75 cm TL) green sturgeon appeared
more capable of successful osmoregulation in salt water. Furthermore, green sturgeon observed
from coastal marine waters in limited entry groundfish bottom trawl and California halibut
commercial fisheries between 2007 and December 2010 (n=88) were greater than 60 cm fork
length (or greater than approximately 65 cm TL) (WCGOP 2011, unpublished data). Green
sturgeon are one of the most marine-oriented and widely distributed of the sturgeons; sexually
immature fish that have entered coastal marine waters (“subadults ) spend several years at sea
before reaching reproductive maturity and returning to freshwater to spawn for the first time
(Nakamoto et al. 1995).

Green sturgeon do not mature until they are at least 15-17 years of age at a size of 1.4-2.2 min
length (Beamesderfer et al. 2007). The length at first maturity is estimated to be 152 cm TL (14-
16 years) for males and 162 cm TL (16-20 years) for females in the Klamath River (Van
Eenennaam et al. 2006), and 145 cm TL for males and 166 cm TL for females in the Rogue
River (Erickson and Webb 2007). Adult green sturgeon are iteroparous and believed to spawn
every 2-4 years (Moyle 2002, Erickson and Webb 2007). Although males are capable of
spawning annually, female sturgeon typically require two years to complete vitellogenesis.
Green sturgeon fecundity (50,000-115,000 eggs; Van Eenennaam et al. 2008) is reportedly
lower than other sturgeons, but the egg size is larger.

Mature green sturgeon enter their natal river in the spring and, in the Northern DPS, typically
leave the river during the subsequent autumn when water temperatures drop below 10°C and
flows increase (Erickson and Webb 2007). Recent telemetry studies by Heublein et al. (2009)

2 Spawning was recently confirmed in the Feather River downstream of Oroville Dam (Seesholtz
2011)



revealed adults typically enter the Bay and begin their upstream spawning migrations between
late February and early May. Based on egg capture and upstream migration of tagged fish, peak
spawning is estimated to occur in deep turbulent sections of the Sacramento River between April
and mid-June (Poytress et al. 2011, Heublein et al. 2009). CDFG (2002) report Southern DPS
green sturgeon spawning occurs above Hamilton City and possibly as far upstream as Keswick
Dam on the Sacramento River. Incidental capture of green sturgeon post-larvae in salmon out-
migrant traps indicates successful spawning can occur in the Sacramento River both upstream
and downstream of Red Bluff Diversion Dam (Rkm 391) (Israel and Klimley 2008). More
specifically, green sturgeon eggs have been captured in egg mats in the Sacramento River from
below the confluence of Antelope Creek (Rkm 377) up to the confluence of Ink’s Creek (Rkm
426) (Poytress et al. 2011). In the Southern DPS, tagged adult green sturgeon displayed two
outmigration strategies; presumably after spawning, green sturgeon emigrated from Sacramento
River during summer months, or remained in the river until the onset of winter flows (Heublein
et al. 2009).

Subadult and adult green sturgeon move between coastal waters and various estuaries along the
U.S. West Coast between San Francisco Bay, CA, and Grays Harbor, WA (Lindley et al. 2008,
Lindley et al. 2011). Multiple rivers and estuaries are visited by dense aggregations of green
sturgeon in summer months (Moser and Lindley 2007, Lindley et al. 2011). Notably, capture of
green sturgeon in San Pablo Bay and detections of tagged green sturgeon indicated adult and
subadult green sturgeon can be present in the Bay during all months of the year (Kelly et al.
2007; Heublein et al. 2009; Lindley et al. 2011). Relatively little is known about how green
sturgeon use habitats in the coastal ocean and in estuaries, or the purpose of their episodic
aggregations there at certain times (Lindley et al. 2008; Lindley et al. 2011). Genetic studies
examining the stock composition of estuarine aggregations (Israel et al. 2009) indicate that
almost all green sturgeon in the San Francisco Bay system belong to the Southern DPS. This is
corroborated by tagging and tracking studies which found that no green sturgeon tagged in the
Klamath or Rogue rivers (i.e., Northern DPS spawning rivers) were detected in San Francisco
Bay (Lindley et al. 2011). However, green sturgeon in coastal waters adjacent to San Francisco
Bay may include Northern DPS green sturgeon. Genetic analysis of tissue samples collected
from observed green sturgeon bycatch in coastal waters adjacent to San Francisco Bay indicated
that approximately 17% (i.e., 3 out of 18) of the green sturgeon encountered and sampled
belonged to the Northern DPS and approximately 83% (i.e., 15 out of 18) belonged to the
Southern DPS (Israel 2010).

Green sturgeon feed on benthic invertebrates and fish (Adams et al. 2002). Radtke (1966)
analysed stomach contents of juvenile green sturgeon captured in the Delta and found the
majority of their diet was benthic invertebrates such as mysid shrimp and amphipods
(Corophium spp). Manual tracking of acoustically-tagged green sturgeon in the San Francisco
Bay estuary indicates they are generally demersal but make occasional forays to surface waters,
perhaps to assist their migration (Kelly et al. 2007). Recent telemetry data in coastal ocean
habitats suggest that green sturgeon spent a longer duration in areas with high seafloor
complexity, especially where a greater proportion of the substrate consists of boulders (Huff et
al. 2011). However, while presumably feeding on benthic invertebrates in estuaries green
sturgeon do not appear to utilize hard substrates (Dumbauld et al. 2008). Preliminary data from
mapping surveys conducted in Willapa Bay, WA, showed densities of “feeding pits”



(depressions in the substrate believed to be formed when green sturgeon feed) were highest over
shallow intertidal mud flats, while harder substrates (e.g., gravel) had no pits (M. Moser,
unpublished data). In their natal rivers, telemetry data indicates mature green sturgeon prefer
deep pools, presumably for the purposes of spawning and conserving/restoring energy (Erickson
and Webb 2007; Heublein et al. 2009). Similar tracking studies involving juvenile green
sturgeon have not been conducted, and their behavior and habitat preferences in rivers and
estuaries are largely unknown.

B. Status of Species and Critical Habitat

In this opinion, NMFS assesses four population viability parameters to help us understand the
status of CCC steelhead and southern DPS green sturgeon and their populations' ability to
survive and recover. These population viability parameters are: abundance, population growth
rate, spatial structure, and diversity (McElhany et al. 2000). NMFS has used existing
information to determine the general condition of each population and factors responsible for the
current status of each DPS or ESU.

We use these population viability parameters as surrogates for numbers, reproduction, and
distribution, the criteria found within the regulatory definition of jeopardy (50 CFR 402.20). For
example, the first three parameters are used as surrogates for numbers, reproduction, and
distribution. We relate the fourth parameter, diversity, to all three regulatory criteria. Numbers,
reproduction, and distribution are all affected when genetic or life history variability is lost or
constrained resulting in reduced population resilience to environmental variation at local or
landscape-level scales.

1. CCC Steelhead

Historically, approximately 70 populations® of steelhead existed in the CCC steelhead DPS
(Spence et al. 2008). Many of these populations (about 37) were independent, or potentially
independent, meaning they had a high likelihood of surviving for 100 years absent anthropogenic
impacts (Bjorkstedt et al. 2005). The remaining populations were dependent upon immigration
from nearby CCC steelhead DPS populations to ensure their viability (McElhaney et al. 2000;
Bjorkstedt et al. 2005).

While historical and present data on abundance are limited, CCC steelhead numbers are
substantially reduced from historical levels. A total of 94,000 adult steelhead were estimated to
spawn in the rivers of this DPS in the mid-1960s, including 50,000 fish in the Russian River —
the largest population within the DPS (Busby et al. 1996). Near the end of the 20™ Century,
McEwan (2001) estimated the wild run population in the Russian River Watershed was between
1,700-7,000 fish. Abundance estimates for smaller coastal streams in the DPS indicate low but
stable levels with recent estimates for several streams (Lagunitas, Waddell, Scott, San Vicente,
Soquel, and Aptos creeks) of individual run sizes of 500 fish or less (62 FR 43937). For more

®Population as defined by Bjorkstedt et al. 2005 and McElhaney et al. 2000 as, in brief summary, a group of fish of

the same species that spawns in a particular locality at a particular season and does not interbreed substantially with

fish from any other group. Such fish groups may include more than one stream. These authors use this definition as
a starting point from which they define four types of populations (not all of which are mentioned here).
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detailed information on trends in CCC steelhead abundance, see: Busby et al. 1996, NMFS 1997,
and NMFS 2005.

Some loss of genetic diversity has been documented and attributed to previous among-basin
transfers of stock and local hatchery production in interior populations in the Russian River
(Bjorkstedt et al. 2005). Reduced population sizes and fragmentation of habitat in San Francisco
streams has likely also led to loss of genetic diversity in these populations.

CCC steelhead have experienced a serious decline in abundance and long-term population trends
suggest a negative growth rate. This indicates the DPS may not be viable in the long term. DPS
populations that historically provided enough steelhead immigrants to support dependent
populations may no longer be able to do so, placing dependent populations at increased risk of
extirpation. However, because CCC steelhead have maintained a wide distribution throughout
the DPS, roughly approximating the known historical distribution, CCC steelhead likely possess
a resilience that is likely to slow their decline relative to other salmonid DPSs or ESUs in worse
condition. Data from the 2008/09 and 2009/2010 adult CCC steelhead returns indicate a decline
in returning adults across their range compared to other recent returns (e.g., 2006/2007,
2007/2008) (Jeffrey Jahn, NMFS, personal communication, August 2011). The most recent
status update concludes that steelhead in the CCC steelhead DPS remain “likely to become
endangered in the foreseeable future” (Williams et al. 2011), as new and additional information
available since the previous status review (Good et al. 2005) does not appear to suggest a change
in extinction risk. On August 15, 2011, NMFS chose to maintain the threatened status of the
CCC steelhead DPS (76 FR 50447).

2. Southern DPS Green Sturgeon

To date, little population-level data have been collected for green sturgeon. In particular, there
are no published abundance estimates for either Northern DPS or Southern DPS green sturgeon
in any of the natal rivers based on survey data (Israel et al. in prep). As a result, efforts to
estimate green sturgeon population size have had to rely on sub-optimal data with known
potential biases, including monitoring designed for white sturgeon (Acipenser transmontanus)
populations, harvest time series, or entrainment from water diversion and export facilities
(Adams et al. 2007). Of these sources, only the water diversion data indicate a possible trend,
suggesting Southern DPS green sturgeon abundance or recruitment has declined since 1986 in
the Sacramento River (Adams et al. 2007).

More recent genetic techniques and monitoring surveys are beginning to clarify questions about
green sturgeon population size. Genetic data collected from incidental captured larval green
sturgeon in salmon out-migrant traps suggest that the number of adult green sturgeon in the
upper Sacramento River (Southern DPS green sturgeon) remained roughly constant between
2002 and 2006 in river reaches above Red Bluff (Israel and May 2010). Recently developed
surveys using dual frequency identification sonar have estimated 175 to 250 sturgeon (£50) in
the mainstem Sacramento River during the spawning season in 2010 and 2011 (pers. comm. with
Ethan Mora, UC Davis, on January 10, 2012). However, this estimate includes considerable
uncertainty; all sturgeon detections were assumed to be green sturgeon and a small number of
white sturgeon were potentially misidentified as green sturgeon. Furthermore, spawning
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population estimates assumed individual fish did not move in and out of survey areas throughout
the season (i.e. observations of multiple individuals moving in and out of an area could be
recorded as one individual). Given these uncertainties, caution must be taken in using these
estimates to infer the spawning run size for the Sacramento River, until further analyses are
completed.

Recruitment data for Southern DPS green sturgeon are essentially nonexistent. Incidental
catches of larval green sturgeon in the mainstem Sacramento River and of juvenile green
sturgeon at the state and Federal pumping facilities in the South Delta suggest that green
sturgeon are successful at spawning, but that annual year class strength may be highly variable
(Beamesderfer et al. 2007; Adams et al. 2007). Successful recruitment into the population is
unclear. Because green sturgeon are long-lived and spawn multiple times throughout their
lifetime, spawning failure in one year can be made up for in another spawning year. In general,
sturgeon year class strength appears to be episodic with overall abundance dependent on a few
successful spawning events (NMFS 2010b).

Recently, Erickson et al. (unpublished) estimated spawning run sizes for Northern DPS rivers
ranging from 426 to 734 adult green sturgeon using mark-recapture methods (Israel et al. in
prep). These estimates appear to be inconsistent with harvest data indicating that 200 to 450
Northern DPS green sturgeon were harvested each year in the Klamath River tribal fishery from
1985 to 2003, with no evidence of declining catches (Adams et al. 2007). The inconsistencies
may be due to error in the population estimates and/or because the recent population estimates
were based on data collected from a different time period compared to the tribal harvest data.
Adams et al. (2007) concluded that the abundance of mature green sturgeon in the Southern DPS
is much smaller than in the Northern DPS (Adams et al. 2007), but the absolute and relative
abundance of the two DPS remain highly uncertain. Carefully designed studies remain needed to
provide absolute estimates of abundance for the species.

Recently enacted fishing regulations and conservation measures have reduced current fishery
impacts to green sturgeon throughout its range
(http://www.nmfs.noaa.gov/pr/species/fish/greensturgeon.htm). For example, commercial and
sport fisheries in California, Oregon, Washington (United States), and British Columbia
(Canada) now ban retention of green sturgeon.

Green sturgeon face a variety of threats in the freshwater, estuarine, and marine environments
within which they move throughout their life history. Threats to this species include:
reduction/loss of spawning areas, insufficient freshwater flow rates in spawning areas,
contaminants (e.g., pesticides), harvest bycatch, poaching, entrainment by water projects,
influence of exotic species, small population size, impassable barriers, and elevated water
temperatures (Adams et al. 2007). The most recent status review update concluded the southern
DPS green sturgeon is likely to become endangered in the foreseeable (NMFS 2005); a principal
factor in NMFS’ conclusion was the reduction of potential spawning habitat to a single area in
the Sacramento River due to migration barriers (e.g., dams). Historical spawning habitat may
have extended up into the three major branches of the upper Sacramento River above the current
location of Shasta Dam; however, those habitats have been made inaccessible or altered by dams
(Mora et al. 2009; Adams et al. 2007). The reduction of spawning habitat to a single system
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increases the vulnerability of the spawning population to catastrophic events and of early life
stages to variable environmental conditions within the system. Severe threats to the single
remaining spawning population, coupled with the inability to alleviate those threats using current
conservation measures, led to the decision to list the species as threatened on April 7, 2006 (71
FR 17757).

3. Status of Critical Habitat

The condition of CCC steelhead and CCC coho salmon critical habitat, specifically its ability to
provide for their conservation, has been degraded from conditions known to support viable
populations. NMFS has determined that currently depressed population conditions are, in part,
the result of the following human-induced factors affecting critical habitat: logging, agriculture,
mining, urbanization, stream channelization, dams, wetland loss, and water withdrawals
(including unscreened diversions for irrigation). Impacts of concern include impairment or loss
of PCEs and essential features such as altered stream bank and channel morphology, elevated
water temperature, lost spawning and rearing habitat, habitat fragmentation (lost migration
PCEs), impaired gravel and wood recruitment from upstream sources, degraded water quality,
lost riparian vegetation, and increased erosion into streams from upland areas (Weitkamp et al.
1995; Bushy et al. 1996; 64 FR 24049; 70 FR 37160; 70 FR 52488). Furthermore, diversion and
storage of river and stream flow has dramatically altered the natural hydrologic cycle degrading
migration and rearing PCEs in many of the streams within the DPS and ESU. Altered flow
regimes can delay or preclude migration, dewater aquatic habitat, and strand fish in disconnected
pools, while unscreened diversions can entrain juvenile fish.

The current condition of critical habitat for the southern DPS of green sturgeon is degraded over
its historical conditions. It does not provide the full extent of conservation values necessary for
the recovery of the species, particularly in the upstream riverine habitat of the Sacramento
River. In particular, passage and water flow PCEs have been impacted by human actions,
substantially altering the historical river characteristics in which the southern DPS of green
sturgeon evolved. In addition, the alterations to the Delta may have a particularly strong impact
on the survival and recruitment of juvenile green sturgeon due to their protracted rearing time in
the Delta and estuary.

C. Factors Responsible for Steelhead and Green Sturgeon Stock Declines

NMFES cites many reasons (primarily anthropogenic) for the decline of steelhead (Busby et al.
1996; Good et al. 2005) and southern DPS of green sturgeon (Adams et al. 2002; NMFS 2005).
The foremost reason for the decline in these anadromous populations is the degradation and/or
destruction of freshwater and estuarine habitat, including critical habitat, caused by (as described
briefly above) anthropogenic disturbances such as urban development, agriculture, logging,
water resource development, and dams. Additional factors contributing to the decline of
salmonid populations (and, where applicable, green sturgeon populations) include: poor
estuary/lagoon management (Smith 1990, Bond 2006; Hayes et al. 2008; Hayes et al. 2011),
commercial and recreational bycatch and harvest, artificial propagation (Waples 1991), natural
stochastic events , marine mammal predation (Hanson 1993, NMFS 1999), reduced marine-
derived nutrient transport (Bilby et al. 1996; Bilby et al. 1998; Gresh et al. 2000), and most
recently poor ocean conditions (Lindley et al. 2009).
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D. Global Climate Change

Our changing climate is likely to affect listed species in the future. Modeling of climate change
impacts in California suggests average summer air temperatures are expected to increase
(Lindley et al. 2007). Heat waves are expected to occur more often, and heat wave temperatures
are likely to be higher (Hayhoe et al. 2004). Total precipitation in California may decline;
critically dry years may increase (Lindley et al. 2007; Schneider 2007). The Sierra Nevada snow
pack is likely to decrease by as much as 70 to 90 percent by the end of this century under the
highest emission scenarios modeled (Luers et al. 2006). Wildfires are expected to increase in
frequency and magnitude, by as much as 55 percent under the medium emissions scenarios
modeled (Luers et al. 2006). Vegetative cover may also change, with decreases in evergreen
conifer forest and increases in grasslands and mixed evergreen forests. The likely change in
amount of rainfall in Northern and Central Coastal streams under various warming scenarios is
less certain, although as noted above, total rainfall across the state is expected to decline. For the
California North Coast, some models show large increases (75 to 200 percent) while other
models show decreases of 15 to 30 percent (Hayhoe et al. 2004). Many of these changes are
likely to further degrade salmonid habitat by, for example, reducing stream flows during the
summer and raising summer water temperatures. Estuaries may also experience changes
detrimental to green sturgeon. Estuarine productivity is likely to change based on changes in
freshwater flows, nutrient cycling, and sediment amounts (Scavia et al. 2002). In marine
environments, ecosystems and habitats important to sub adult and adult salmonids are likely to
experience changes in temperatures, circulation and chemistry, and food supplies (Feely et al.
2004; Brewer 2008; Osgood 2008; Turley 2008). The projections described above are for the
mid to late 21% Century. In shorter time frames natural climate conditions are more likely to
predominate (Cox and Stephenson 2007; Smith et al. 2007).

V. ENVIRONMENTAL BASELINE

The environmental baseline is the current status of species and critical habitat in the action area
based on analysis of the effects of past and ongoing human and natural factors. The
environmental baseline includes the past and present impacts of all Federal, State, or private
actions and other human activities in the action area, the anticipated impacts of all proposed
Federal projects in the action area that have already undergone formal or early section 7
consultation, and the impacts of State or private actions which are contemporaneous with the
consultation in process (50 CFR 402.02).

Corte Madera Creek originates in the foot hills of Mount Tamalpais and flows east to meet San
Pablo Bay. Bon Air Bridge is located approximately three kilometers west of the confluence of
Corte Madera Creek and San Pablo Bay, in Marin County, California. A small run of CCC
steelhead persist in the Corte Madera Creek watershed (Leidy et al. 2005). Juvenile (pre-smolt)
steelhead are not physiologically capable of rearing in lower Corte Madera Creek; saltwater
tolerant steelhead smolts are believed to rapidly emigrate from Corte Madera Creek to more
productive ocean waters. Therefore, the lower tidal portion of Corte Madera Creek functions
primarily as a migratory corridor for steelhead. With regard to the larger steelhead DPS, the
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habitat within the action area represents a very small portion of the available migratory habitat.
However, without this migratory habitat steelhead would not be able to access spawning habitat,
and higher quality rearing habitat upstream and within tributaries such as San Anselmo Creek.

There are no known records of green sturgeon in Corte Madera Creek and the creek is too small
to support spawning of green sturgeon. The tidal portions of Corte Madera Creek, however,
provide accessible rearing and foraging habitat for juvenile, subadult, and adult green sturgeon,
which may be present in the Bay and tidal creeks and sloughs draining to the Bay year-round.
Available fisheries data from tidal creeks and sloughs draining into the Bay (ongoing monitoring
studies, fish relocation reports, etc.) shows very few green sturgeon have been found in sampling
efforts. Based on this, NMFS concludes small tidal creeks or sloughs (like lower Corte Madera
Creek) are unlikely to contain an abundance of green sturgeon. Within the Bay, concentrations
of subadult and adult green sturgeon are only known to exist in open water. Juvenile green
sturgeon are occasionally caught as bycatch in the commercial herring fishery near Paradise
Cove in San Pablo Bay, approximately 6 kilometers south of the mouth of Corte Madera Creek
(pers. Comm. Mike Holm).

A. Status of Listed Species and Habitat in the Action Area

The tidal waters of Corte Madera Creek include designated critical habitat for CCC steelhead,
southern DPS green sturgeon, and CCC coho salmon, and contains rearing and migration habitat
PCE’s. Salmonid rearing habitat, however, is likely to be limited to areas upstream of the tidal
portion of Corte Madera Creek. At Bon Air Bridge, Corte Madera Creek is approximately 100
meters wide and flows roughly north to south with perennial brackish water, receiving freshwater
runoff from upstream and tidal influences from San Pablo Bay. Open water, shallow mudflats,
and marsh habitats exist within the action area. Lower Corte Madera Creek is relatively sinuous
within the action area and flows in an open “z” path; 300 meters upstream of Bon Air Bridge, the
creek curves approximately 70 degrees (from east to south), and then curves approximately 70
degrees (from south to east) 200 meters downstream of the bridge. During low tides, the wetted
channel beneath the bridge can be narrow (less than 2 meters wide) with wide mud flat margins.
The bed is composed mostly of clay with an occasional layer of silty sand. Within the action
area, a raised pedestrian pathway (levee) and shoreline development separate all but a narrow
fringe of wetland habitat from Corte Madera Creek, with some tidally influenced saline emergent
wetland located northeast of the bridge adjacent to Corte Madera Creek. Approximately one
kilometer upstream of the bridge Corte Madera Creek exists in a narrow, trapezoidal, and
concrete-lined flood control channel for approximately 1.5 kilometers before returning to more
natural stream bed and bank conditions

Very little fisheries data is available for lower Corte Madera Creek or the action area. Records

of juvenile O. mykiss presence in August and September of 2005, approximately 2.5 kilometers
upstream of the action area, indicate available salmonid rearing habitat exists upstream of the
tidal portion of Corte Madera Creek (Rich and Assoc. 2006). In fall 2011, no salmonids or
sturgeon were collected during dewatering and fish relocation activities conducted approximately
500 meters upstream of Bon Air Bridge (Martin 2011). Steelhead smolts, however, were not
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likely to be migrating through the action area when relocation activities took place (October). As
described previously, there are no known records of green sturgeon in Corte Madera Creek.

B. Factors Affecting Species Environment within the Action Area

The dominant factors affecting habitat within the action area are shoreline development, fill of
wetlands, and reduction or modification of freshwater inflow, which have resulted in loss of
estuarine and wetland habitat ..

C. Previous Section 7 Consultations and Section 10 Permits in the Action Area

Pursuant to section 7 of the ESA, NMFS has conducted one interagency consultation that
affected the action area of this project. In June 2011, the Corps completed consultation with
NMFS on the Kentfield Sewage Force Main Replacement and Berens/McAllister Sloughs
Culverts Replacement Project. The project included the construction of three 36-inch diameter
culverts to replace the existing single 36-inch diameter culvert connecting McAllister Slough to
Corte Madera Creek approximately 500 meters upstream of Bon Air Bridge (NMFS
administrative record #151422SWR2011SR00275). This consultation concluded that the project
was not likely to adversely affect CCC steelhead, CCC coho salmon, or southern DPS green
sturgeon. These improvements to the connection between Berens/McAllister Sloughs and Corte
Madera Creek could provide habitat benefit at the northern edge of the Action Area by
potentially increasing tidal action and fish accessibility to off-channel wetland and shallow water
habitats.

Activities related to NMFS” Section 10(a)(1)(A) research and enhancement permits and section
4(d) limits or exceptions could potentially occur in the Corte Madera Creek watershed.
Salmonid monitoring approved under these programs includes carcass surveys, smolt
outmigration trapping, and juvenile density surveys. In general, these activities are closely
monitored and require measures to minimize take during the research activities. NMFS has
analyzed the effects of these activities and determined that they are unlikely to jeopardize listed
salmonids or green sturgeon, or adversely modify the critical habitats of these species.

VI. EFFECTS OF THE PROPOSED ACTION

The purpose of this section is to identify the direct and indirect effects of the proposed action,
and any interrelated or interdependent activities, on threatened CCC steelhead and green
sturgeon. Our approach was based on knowledge and review of the ecological literature and
other relevant materials. We used this information to gauge the likely effects of the proposed
Project via an exposure and response framework that focuses on what stressors (physical,
chemical, or biotic), directly or indirectly caused by the proposed action, that steelhead and green
sturgeon are likely to be exposed to. Next, we evaluate the likely response of steelhead and
green sturgeon to these stressors in terms of changes to survival, growth, and reproduction, and
changes to the ability of PCEs to support the value of critical habitat in the action area. PCEs
include sites essential to support one or more life stages of the species. These sites for migration,
spawning, and rearing in turn contain physical and biological features that are essential to the
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conservation of the species. Where data to quantitatively determine the effects of the proposed
action on CCC steelhead and their critical habitat were limited or not available our assessment of
effects focused mostly on qualitative identification of likely stressors and responses.

Construction activities associated with the Bon Air Bridge Replacement are expected to affect
green sturgeon and steelhead and their critical habitats primarily through underwater noise
during pile driving and, to a lesser extent, temporary degradation of water quality. Pile driving
activities associated with the replacement of Bon Air Bridge are expected to take place over four
in-water work seasons (September 1 to November 30). Steelhead are not likely to be present in
the action area during the project’s in-water activities. Green sturgeon can be present in the Bay
year-round, and a small number of green sturgeon may intermittently utilize waters of the action
area to forage or rear; therefore, a small number of green sturgeon could be exposed to the
project’s in-water activities in fall. The potential effects of these activities are presented in detail
below.

A. Species Effects

1. Sound Pressure Impacts on Fish from Pile Driving

a. Overview of Pile Driving Impacts

Pile driving activities may affect listed salmonids and green sturgeon through exposure to high
underwater sound levels produced during pile driving and degradation of water quality during
pile driving activities. The underwater sound pressure waves that have the potential to adversely
affect listed salmonids and green sturgeon originate with the contact of the hammer with the top
of the pile. The impact of the hammer on the top of the pile causes a wave to travel down the
pile and the pile to resonate radially and longitudinally like a gigantic bell. Most of the acoustic
energy is a result of the outward expansion and inward contraction of the walls of the pile as the
compression wave moves down the pile from the hammer to the end of the pile buried in the
waterway’s bottom materials. Water is virtually incompressible and the outward movement of
the pile (by a fraction of an inch) followed by the pile walls pulling back inward to their original
shape, sends an underwater pressure wave propagating outward from the pile in all directions.
The pile resonates, sending out a succession of waves even as it is pushed several inches deeper
into the bottom. Piles can be composed of wood, steel, or concrete. Different types of piles
result in different levels of underwater noise. For the proposed project, steel piles will be used
for construction.

Available information indicates that fish may be injured or killed when exposed to elevated
underwater sound pressure waves generated by steel piles installed with impact hammers.
Pathologies associated with very high sound levels are collectively known as barotraumas.
Barotraumas are pathologies associated with exposure to drastic changes in pressure. These
include hemorrhage and rupture of internal organs, including the swim bladder and kidneys in
fish. Death can be instantaneous, occur within minutes after exposure, or occur several days
later. An important characteristic of the underwater sound that causes injury is the frequency.
During pile installation, most energy is contained within the frequency range (100-1,000 Hertz)
which results in reverberation of the swim bladder.
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Exposure to sound for longer periods of time can also injure and kill fish (Hastings 1995).
Hastings (1995) found death rates of 50 percent and 56 percent for gouramis (Trichogaster sp.)
when exposed to continuous sounds at 192 dB referenced to one micropascal squared second (re:
1puPa’-s) at 400 Hz and 198 dB re: 1pPa’-s at 150 Hz, respectively, and 25 percent for goldfish
(Carassius auratus) when exposed to sounds of 204 dB re: 1puPa’-s at 250 Hz for two hours or
less. Hastings (1995) also reported that acoustic “stunning,” a potentially lethal effect resulting
in a physiological shutdown of body functions, immobilized gourami within eight to thirty
minutes of exposure to the aforementioned sounds. These sound pressure levels can also result
in hearing damage to fish (Enger 1981; Hastings et al. 1995, 1996). Additional detrimental
effects on fish from sound levels such as those noted above include stress, increasing risk of
mortality by reducing predator avoidance capability, and interfering with communication
necessary for navigation and reproduction (Scholik and Yan 2001; Shin 1995; and Popper 1997).

In the Compendium of Pile Driving Sound Data (Illingworth & Rodkin 2007) the most recent
pile driving case studies are compiled in order to provide information regarding the underwater
sound pressure levels generated with the installation of steel and concrete piles by different
hammer types. Several pile driving case studies conducted within the San Francisco Bay region
are included in the compendium. A dual metric criteria of 206 dB re: 1puPa peak (sound pressure
level) SPL for any single strike and an accumulated sound exposure level (SEL) of 187 dB re:
1uPa’-s are currently used by the Fisheries Hydroacoustic Working Group (FHWG?) to correlate
physical injury to fish greater than 2 grams in size from underwater sound pressure produced
during the installation of piles with impact hammers. As distance from the pile increases, sound
attenuation reduces sound pressure levels and the potential harmful effects to fish also decrease.
Disturbance and noise associated with construction at the pile driving site may also startle fish
and result in dispersion from the action area.

A study in Puget Sound, Washington suggests that pile driving operations disrupt juvenile pink
and chum salmon (Oncorhynchus spp.) behavior (Feist et al. 1992). Though no underwater
sound measurements are available from that study, comparisons between juvenile salmon
schooling behavior in areas subjected to pile driving/construction and other areas where there
was no pile driving/construction indicate that there were fewer schools of fish in the pile-driving
areas than in the non-pile driving areas. The results are not conclusive but may indicate that pile-
driving operations affect the distribution and behavior of juvenile anadromous salmonids.

Currently, there is very little data available regarding effects of pile driving directly focused on
green sturgeon. Like the juvenile salmonids described in the above study, juvenile green
sturgeon utilize estuarine environments as foraging habitat and migration routes to the ocean;
therefore, it is reasonable to assume pile driving operations may affect the estuarine distribution
and behavior of juvenile green sturgeon as well. There is uncertainty as to the behavioral
response of fish to underwater sound produced when driving piles in or near water. Until new
information indicates otherwise, NMFS believes a 150 dB RMS re: 1uPa’ pressure threshold for
behavioral responses for salmonids and green sturgeon is appropriate.

* Member agencies of the FHWG include Caltrans, FHWA, NMFS (Northwest and Southwest Regions), USFWS,
CDFG, and Oregon and Washington Departments of Transportation.
® Throughout the remainder of this document, sound pressure metrics are referenced to the following pressures: peak
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b. Project Specific Considerations

The results of the above pile driving projects and information available in the literature are
helpful in assessment of the potential effects of pile driving associated with the proposed project,
but considerable uncertainty remains. Effects on an individual fish during pile driving at the Bon
Air Bridge will be dependent on a number of variables associated with environmental conditions
at the project site and variables associated with the specific construction schedule.

As stated above, a dual metric criteria of 206 dB peak SPL for any single strike and an
accumulated SEL of 187 dB are currently used by NMFS and the FHWG as thresholds to
correlate physical injury to fish greater than 2 grams in size from underwater sound produced
during the installation of piles with impact hammers. As distance from the pile increases, sound
attenuation reduces sound pressure levels and the potential harmful effects to fish also decrease.

Water depth at the pile driving site will also influence the rate of sound attenuation. In deep
water areas high sound pressure waves are likely to travel farther than in shallow waters. Within
shallow water, much of the acoustic energy is expected to be absorbed by the bottom and
reflected off the surface back down to the bottom and even backwards towards the pile. The rate
of attenuation is much higher in shallower water; reducing the expected area of adverse effects as
compared to deeper water. Water depths during pile driving for the proposed project will vary
with tide and pile location, and range from 0 to approximately 3 meters. The relatively narrow
and curved creek channel bordered by shallow mudflat and marsh within the action area should
provide some sound transmission loss as sound travels outward from the piles.

Methods may be used during construction to aide sound attenuation. Encapsulating the piles
within an air bubble curtain attenuates the sound, thereby decreasing the area in which the
adverse sound-related impacts occur. Bubble curtains reduce the area of sound impedance from
the pile and, therefore, reduce the area of potential noise impacts on fish. The City proposes to
use a bubble curtain to attenuate under water sound levels and minimize potential impacts during
all impact hammer pile driving. Previous Caltrans projects in the Bay involving pile driving
indicate the use of a bubble curtain is capable of providing 10 dB of attenuation during impact
hammer pile driving of 12-inch steel H-pile and 126-inch steel pipe piles (Illingworth and
Rodkin, Inc. 2007). For the impact hammer pile driving of the proposed 14-inch H and 10-foot
steel pipe pilings the bubble curtain is anticipated to reduce sound pressure levels by
approximately 10 dB for (lllingworth and Rodkin, Inc. 2007). The assessment of acoustic
impacts associated with this project will be based on an estimated minimum reduction in sound
pressure that these measures provide.

The timing and duration in which pile driving will occur will influence the level of potential
impact on steelhead and green sturgeon. In-water construction activities for the proposed project
are expected to occur between September 1 and November 30 over four years; impact hammer
pile driving will be completed by November 15, November 1, and October 15 in years one
through three, respectively. Steelhead spawning and rearing is not believed to occur in the action
area. Adult CCC steelhead migration and juvenile steelhead smoltification/emigration in lower

dB SPL and RMS are both referenced to1pPa, accumulated or single strike SELs are referenced to 1puPa’-s.
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Corte Madera Creek and neighboring watersheds is likely to occur between December and April
and January and July, respectively (Fukushima and Lesh 1998; Rich 2000). Therefore, CCC
steelhead are not likely to be migrating through lower Corte Madera Creek during pile driving
activities. Juvenile, sub-adult, and adult green sturgeon may be present in the Bay and tidal
creeks and sloughs draining to the Bay year-round. Therefore, green sturgeon could be present
in the tidal portion of Corte Madera Creek during fall. It is unclear, however, if these fish will be
present during pile driving (which is unlikely to occur during the entire work window —see
below) and exposed to the elevated sound pressure levels in the action area. Until more specific
information on green sturgeon distribution is available, NMFS expects a small number of green
sturgeon (juvenile, sub-adult, and adult) will be present in lower Corte Madera Creek during the
fall and may be subjected to harmful sound levels during pile driving.

c. Assessment of Pile Driving Effects

Vibratory hammer pile driving and pile extraction is not anticipated to generate sound levels
necessary to adversely affect fish. Sound monitoring data collected from pile driving projects
throughout the Bay indicate that sound pressure levels resulting from the proposed project’s
impact hammer pile driving activities will, in some instances, exceed the dual metric criteria and
therefore likely result in injury to green sturgeon (lllingworth & Rodkin 2007). With the use of a
bubble curtain, exceedance of the 206 dB peak threshold is only anticipated adjacent to the H-
piles and steel casings (<10 meters and 14 meters, respectively). Additionally, the proposed pile
driving is anticipated to exceed the 187 dB SEL threshold for physical injury within 35 meters of
pile driving of H-piles, and 430 meters of steel casings. If an unimpeded open water sound
propagation path was possible during impact hammer pile driving, the 150 dB RMS threshold for
behavioral responses could extend into open waters, substrate, and shoreline of Corte Madera
Creek that fall within a several kilometer radius of the Bon Air Bridge. This area, however,
includes major bends and shallow water mud flats both upstream and downstream of the bridge
(described in greater detail in the section “V. ENVIRONMENTAL BASELINE” above). These
features will diffract and attenuate sound waves and sound levels above 150 dB RMS are not
likely to extend significant distances beyond these major bends. Therefore, the proposed pile
driving is anticipated to exceed the 150 dB RMS threshold for behavioral responses within
approximately 500 meters of piles and casings.
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Table 1: Summary of attenuated impact hammer pile driving impacts

Distances to Reach
Pile Piles Sound Pressure
. Maximum | installed Thresholds
Temporary Sizes Numb
Structure and kit per. 206 150
of Piles | day/strikes | gg | 187dB
Type SEL dB
per day Peak cumulative | RMS
SPL
12-to 14-
Temporary | : <10 35 ~500
Trestle inch _steel 128 6/3,300 meters | meters | meters
H-piles
10-foot
Bridge diameter
] 14 430 ~500
Fpundatlon stgel 8 17700 meters | meters | meters
Piles pipe
casing
Total Piles
For Project 136

Impact Hammer Pile Driving: 14-inch-diameter H piles and 10-foot-diameter steel piles.

As described above, piles driven with an impact hammer will produce the highest sound levels
and have the largest area of impact, but will only persist for a short period of time over three fall
work seasons (28-40 total days). A total of 3,300 strikes per day will be required to install up to
six 14-inch H-piles per day for 20-24 days (128 H-piles over two fall work seasons). This will
result in an accumulated SEL of greater than187 dB within 35 meters of the pile. Based upon
this data, fish within a radial distance of 35 meters of pile driving could be subject to physical
injury, and behavioral effects within a radial distance of 500 meters. A total of 700 strikes will
be required to install up to one 10-foot diameter steel casings per day for 8-16 days (eight steel
casings over two fall work seasons). This will result in an accumulated SEL of greater than187
dB within 430 meters of the pile. Based upon this data, fish within a radial distance of 430
meters of pile driving could be subject to physical injury, and behavioral effects within a radial
distance of 500 meters. The sound pressure impacts associated with driving up to six H-piles or
one steel casing per day would not occur continuously throughout a given day, as the majority of
the piles will be installed with a vibratory hammer. These exposure estimates are based on
maximum potential sound levels associated with the project including incorporation of sound
attenuation measures. NMFS expects bubble curtains and the shallow sinuous creek channel
could attenuate sound levels to a greater extent than those analyzed, and impact hammer pile
driving could involve fewer strikes per day than the numbers described (thus reducing the
distance to reach the onset of physical injury thresholds).

For the purposes of this analysis, the zone within the action area where there may be injury or

mortality to green sturgeon extends the entire width of Corte Madera Creek upstream and
downstream of Bon Air Bridge approximately 35 meters when H piles are being driven and 430
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meters when steel casings are being driven. Green sturgeon could experience a range of
barotraumas, including the damage to the inner ear, eyes, blood, nervous system, kidney, and
liver. These injuries are expected to result in the delayed mortality of many of these fish.
Beyond this range, NMFS estimates fish will generally survive during pile driving and not
sustain permanent harm or injury. Fish within the range of 150 dB RMS (the entire width of
Corte Madera Creek approximately 500 meters upstream and downstream of Bon Air Bridge)
may demonstrate temporary abnormal behavior indicative of stress or exhibit a startle response.
As described previously, a fish that exhibits a startle response may not be injured, but it is
exhibiting behavior that suggests it perceives a stimulus indicating potential danger in its
immediate environment, and startle responses are likely to diminish as fish leave the area.

Therefore, NMFS expects barotraumas resulting in injury or death to fish that persist in this zone
that extends approximately the entire width of Corte Madera Creek upstream and downstream of
Bon Air Bridge approximately 35 meters when H piles are being driven and 430 meters when
steel casings are being driven. Smaller fish could be more vulnerable in this area as they are
more likely to be entrained in tidal currents and unable to actively swim out of or away from this
zone. Pile driving activities will be limited to a short time period (28-40 days) between
September 1 and November 15 over three fall seasons; this time period precedes juvenile
steelhead emigration and adult steelhead migration and, as explained above, NMFS does not
expect juveniles will attempt to rear in the action area. Therefore, steelhead are not likely to be
injured or killed by the proposed pile driving. Juvenile southern DPS green sturgeon present in
Corte Madera Creek must initially emigrate from the Sacramento River watershed and pass
through San Pablo Bay; these juveniles are likely to be growing on the way and relatively large
(>300 millimeters)Upon reaching Corte Madera Creek. Therefore, juvenile green sturgeon
present in Corte Madera Creek during pile driving are not likely to be passively entrained in tidal
currents or unable to swim out of or away from this zone. In addition to a typical improvement
in swimming performance with an increase in size, larger adult fish can usually tolerate higher
sound pressure levels and experience lower mortality rates than juvenile fish (Yelverton et al.
1975; Popper and Hastings 2009). Subadult and adult sturgeon are relatively large fish and
could, presumably, tolerate higher levels of sound pressure and be less affected by pile driving
activities than smaller fish. However, they are vulnerable to injury or death from pile driving
(especially if within close proximity), as demonstrated by SPLs generated from driving large
piles (approximately 8 feet in diameter) during the construction of the Benicia-Martinez Bridge
that resulted in the death of a 24-inch white sturgeon (Caltrans unpublished data, 2002).

Steel casings associated with this project are similar in size to those used in the Benicia-Martinez
Bridge, and peak SPL greater than 206 dB could exist within 14 meters of steel casings during 4-
8 days of pile driving in two seasons (total 8-16 days). The likelihood of green sturgeon
exposure to this area of peak SPL is low due to the low density of green sturgeon in the entire
action area and short duration of this impact hammer pile driving. The SEL “zone” described
above is much larger and extends the entire width of Corte Madera Creek upstream and
downstream of Bon Air Bridge approximately 35 meters when H piles are being driven and 430
meters when steel casings are being driven. Green sturgeon could be present in this zone at some
point during impact hammer pile driving (three seasons, 28-40 total days). The action area,
however, is not a known aggregation or foraging site for green sturgeon. The few green sturgeon
exposed to this zone are likely to be actively moving and not exposed to impact hammer pile
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driving for extended periods of time. Based on this information, NMFS believes few southern
DPS green sturgeon will be injured by proposed pile driving and it is unlikely that any will be
Killed.

2. Construction Impacts on Fish

For the Bon Air Bridge Replacement Project, in-water construction activities consist of primarily
installing new piles and removal of the existing bridge foundation. The potential impacts of
construction activities include sub-lethal impacts from exposure to increased turbidity (Sigler
1988; Sigler et al. 1984; Kirn et al. 1986; Emmett et al. 1988; Servizi 1988); redistribution
and/or release of contaminants, with increased potential for chronic or acute toxicity;
introduction of toxic chemicals from construction equipment; and noise impacts from pile
driving (discussed above).

a. Turbidity.

To minimize turbidity associated with project activities, the contractor will adhere to a maximum
threshold for turbidity established by the Regional Water Quality Control Board. In addition, the
contractor will be required to avoid in-water work at extreme high tides. Construction activities,
however, are still expected to create temporary increases in turbidity in the adjacent water
column. There is little direct information available to assess the effects of turbidity in San
Francisco Bay estuary on juvenile or adult green sturgeon. NMFS assumes that green sturgeon
will be affected by turbidity through interference with foraging and migratory behavior. Because
they forage in bottom sediments, green sturgeon may be less affected by turbidity than non-
demersal fish. The extent of turbidity plumes resulting from the proposed project will depend on
the tide, creek flow, and wind conditions during these activities. Because fish tend to avoid areas
of high turbidity and return when concentrations of suspended solids are lower, impacts to
sturgeon are expected to be temporary. These localized elevated levels of turbidity will disperse
from the project area with tidal circulation. Southern DPS green sturgeon in the San Francisco
Bay estuary commonly encounter areas of minor increases in turbidity due to wind and wave
action and benthic foraging activities of other aquatic organisms. NMFS expects green sturgeon
that encounter relatively minor turbidity from this project may move to clearer waters nearby.
The localized areas of turbidity associated with this project’s in-water construction is not
expected to result in harm or injury, or behavioral responses that impair migration or make green
sturgeon more susceptible to predation.

b. Contaminants.

In the aquatic environment, most anthropogenic chemicals and waste materials, including toxic
organic and inorganic chemicals, eventually accumulate in the sediment. Contaminated
sediments may be directly toxic to aquatic life or can be a source of contaminants for
bioaccumulation in the food chain (Ingersoll 1995). Fine sediments in the project areas increase
the likelihood of a problem with contaminants, because this fraction consists of particles with
relatively large ratios of surface area to volume, which increase the sorptive capacity (the
likelihood of taking up) of sediments for contaminants.
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Dillon and Moore (1990) reported that major pollutant sources for San Francisco Bay include the
freshwater flow from the Sacramento-San Joaquin River systems, over 50 waste treatment plants,
and about 200 industries which are permitted to discharge directly into the Bay (citing Luoma
and Phillips 1988). Contaminants from these sources may have entered lower Corte Madera
Creek due to tidal action. Environmental contaminants discharged into aqueous systems tend to
associate with particulate material in the water column and with consolidated bedded sediments.
The level of contaminants in the project site is unknown, but suspension of sediments associated
with construction activities could increase contaminant levels in the water column. These
potentially minor and localized elevations in contaminants should be quickly diluted to levels
that are unlikely to adversely affect listed salmonids or green sturgeon by tidal circulation.

c. Toxic Chemicals.

Equipment refueling, fluid leakage, equipment maintenance, and construction activities near
streams and tidally influenced areas pose some risk of contamination of aquatic habitat and
subsequent injury or death to listed salmonids and green sturgeon. Oils and similar substances
from construction equipment can contain a wide variety of polynuclear aromatic hydrocarbons
(PAHS), and metals. Both can result in adverse impacts to salmonids. PAHSs can harm the
benthic prey items (Eisler 2000). Some of the effects that metals can have on fish are:
immobilization and impaired locomotion, reduced growth, reduced reproduction, genetic
damage, tumors and lesions, developmental abnormalities, behavior changes (avoidance), and
impairment of olfactory and brain functions (Eisler 2000).

Fueling of equipment on or around the Bon Air Bridge will occur at designated staging areas.
Spill containment and remediation material will be nearby, and spills will be cleaned up
immediately. Fresh cement or concrete will be contained within temporary steel casings or
otherwise isolated from waters of Corte Madera Creek. Due to these measures, NMFS expects
that accidents will be minimized and toxic chemical contamination of the action area will be
minimized to levels which are unlikely to adversely affect fish.

B. Impacts to Critical Habitat

The action area is located within the tidal waters of Corte Madera Creek, and is designated
critical habitat for CCC steelhead, CCC coho salmon, and the southern DPS of green sturgeon.
Upon completion of construction, NMFS anticipates the proposed project will result in impacts
to salmonids and green sturgeon critical habitat in the action area. The potential effects of this
project to designated critical habitat associated with construction activities include temporary
impacts on water quality and a temporary reduction in migration and foraging areas from noise
and turbidity during construction, including pile driving and removal of the current bridge.
Benthic foraging areas occupied by the temporary trestle piles will be also be unavailable to fish
for at least the 3-4 year construction period. Temporary impacts on water quality, migration
space, and forage is not expected to permanently reduce the value of PCEs of salmonids and
green sturgeon critical habitat, because water quality, migration space, and forage in the action
area is expected to return to current conditions once the project is completed. In addition, forage
resources are available nearby elsewhere in the Bay (Baxter et al. 1999) should green sturgeon
seek food in the action area and be deterred during construction activities.
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The proposed Bon Air Bridge will have less than half the spans and piers of the existing bridge;
existing bridge piers will be removed to approximately one foot below the mud-line to avoid
future exposure from scour. Even with a reduction in the number of spans and in-water
structures, the new bridge is likely to occupy a larger in-water and overwater area due to the
wider bridge deck and relatively large pier size. Thus, bridge construction is likely to result in a
small net loss in benthic foraging habitat adjacent to the bridge. Following bridge construction,
conveyance of flow and debris in Corte Madera Creek is anticipated to improve, and there will
be an overall reduction in the number of in-water structures associated with the bridge. NMFS
expects that these changes are unlikely to have a more than a minimal negative or positive effect
on existing designated critical habitat in the action area due to their small size.

VIl. CUMULATIVE EFFECTS

Cumulative effects are defined in 50 CFR § 402.02 as “those effects of future State or private
activities, not involving Federal activities, that are reasonably certain to occur within the action
area of the federal action subject to consultation”. Future Federal actions that are unrelated to
the proposed action are not considered in this section because they require separate consultation
pursuant to section 7 of the ESA.

NMFS does not anticipate any cumulative effects in the action area other than those ongoing
actions already described in the Environmental Baseline above and climate change. Given
current baseline conditions and trends, NMFS does not expect to see significant improvement in
habitat conditions in the near future due to existing land and water development affecting the
Bay. In the long term, climate change may produce temperature and precipitation changes that
may adversely affect listed salmonids and green sturgeon habitat in the action area. Flow in
Corte Madera Creek may be affected by precipitation changes, for example.

VIIl. INTEGRATION AND SYNTHESIS OF EFFECTS

CCC steelhead and southern DPS green sturgeon have experienced serious declines in abundance
and long-term population trends suggest a negative growth rate. Human-induced factors have
reduced populations and degraded habitat, which in turn has reduced the population’s resilience
to natural events, such as droughts, floods, and variable ocean conditions. Global climate change
presents another real threat to the long-term persistence of the population, especially when
combined with the current depressed population status and human caused impacts. Within the
action area, the effects of shoreline development and urbanization are evident. These activities
have eliminated tidal marsh habitats, degraded water quality, and altered the hydrology and fish
habitat of the action area. As a result, forage species that listed salmonids and green sturgeon
depend on have been reduced, periodic sources of contaminants are introduced from stormwater
runoff, and natural shoreline habitat areas have been eliminated.

Based on project timing and location as described above in the Effects of the Action section,
CCC steelhead are unlikely to be adversely affected by the proposed project. Due in part to the
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limited number of green sturgeon records in tidal creeks and sloughs of the Bay, NMFS assumes
few green sturgeon will be present in the action area during in-water construction. NMFS is not
aware of any records of green sturgeon in Corte Madera Creek, and general migration patterns of
adult and subadult green sturgeon do not indicate the action area is a migration corridor or
aggregation area for green sturgeon. However, a small number of green sturgeon may
intermittently utilize waters of the action area to forage or rear. These green sturgeon are likely
to be impacted by construction activities. Turbidity, sediment, and contaminant effects will
likely result in minor and temporary changes to fish behavior, and are not expected to injure or
kill southern DPS green sturgeon.

Pile driving activities are expected to occur in four in-water construction seasons (September 1 to
November 30) and adverse effects from high underwater sound pressure levels are anticipated
during the impact hammer pile driving days as described above in the Effects section. Because
steelhead are unlikely to be adversely affected, NMFS does not believe the project will
appreciably diminish the numbers, reproduction, or distribution of CCC steelhead.

NMFS does not believe the project will appreciably diminish the numbers, reproduction, or
distribution of the North American southern DPS green sturgeon. Any green sturgeon present in
the action area during the construction window likely make up a small proportion of the southern
DPS of green sturgeon; the small number of green sturgeon injured as a result of the project will
not impact future adult returns, due to the large number of individual green sturgeon unaffected
by the project compared to the small number of green sturgeon likely affected by the project.

The project will impact CCC steelhead, CCC coho salmon, and southern DPS green sturgeon
critical habitat at the project site during the approximate three month in-water work window over
four seasons. However, this area represents a small portion of Corte Madera Creek, and will
become available to steelhead and green sturgeon again once the project is complete. NMFS
expects that the minor or temporary impacts on estuarine habitat in the action area will have
insignificant impacts on the value of migration and rearing PCEs in the action area. These
impacts are unlikely to appreciably diminish the value of designated CCC steelhead, CCC coho
salmon, and southern DPS green sturgeon critical habitat.

IX. CONCLUSION

After reviewing the best available scientific and commercial data, the current status of steelhead
and green sturgeon (CCC steelhead and southern DPS green sturgeon), the environmental
baseline for the action area, the effects of the proposed action, and the cumulative effects, it is
NMES’ biological opinion that the Bon Air Bridge Replacement Project in Larkspur, California
is not likely to jeopardize the continued existence of threatened CCC steelhead or threatened
southern DPS green sturgeon.

After reviewing the best available scientific and commercial data, the current status of critical
habitat, the environmental baseline for the action area, the effects of the proposed action, and the
cumulative effects, it is NMFS’ biological opinion that the proposed Bon Air Bridge
Replacement Project in Larkspur, California is not likely to adversely modify or destroy
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designated critical habitat for CCC steelhead, CCC coho salmon, or southern DPS green
sturgeon.

X. INCIDENTAL TAKE STATEMENT

Section 9 of the ESA and Federal regulation pursuant to section 4(d) of the ESA prohibit the take
of endangered and threatened species, respectively, without special exemption. Take is defined
as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to
engage in any such conduct. Harm is further defined by NMFS as an act which actually kills or
injures fish or wildlife. Such an act may include significant habitat modification or degradation
which actually kills or injures fish or wildlife by significantly impairing essential behavioral
patterns, including breeding, spawning, rearing, migrating, feeding, or sheltering. Incidental take
is defined as take that is incidental to, and not the purpose of, the carrying out of an otherwise
lawful activity. Under the terms of section 7(b)(4) and section 7(0)(2), taking that is incidental to
and not intended as part of the agency action is not considered to be prohibited taking under the
ESA provided that such taking is in compliance with the terms and conditions of this incidental
take statement.

The measures described below are nondiscretionary, and must be undertaken by Caltrans for the
exemption in section 7(0)(2) to apply. Caltrans has continuing duty to regulate the activity
covered by this incidental take statement. If Caltrans: (1) fails to assume and implement the
terms and conditions, or (2) fails to require its designees to adhere to the terms and conditions of
the incidental take statement, the protective coverage of section 7(0)(2) may lapse. In order to
monitor the impact of incidental take, the Caltrans or the City must report the progress of the
actions and its impact on the species to NMFS as specified in the incidental take statement (50
CFR 8402.14(1)(3)).

A. Amount or Extent of Take

NMFS anticipates that take of green sturgeon associated with the Bon Air Bridge Replacement
Project will be in the form of injury through temporary impacts from construction activities
associated with pile driving. The number of green sturgeon that may be incidentally taken
during activities at the Bon Air Bridge Replacement Project is expected to be small. Because
finding dead or injured fish will be difficult due to their size in relation to the size of the action
area, the difficulty in observing dead or injured fish in the waters of the Corte Madera Creek due
to depth and the presence of predators and scavengers such as birds, NMFS will use the area of
sound pressure wave impact that extends into the water column from each pile, and the time
period for pile driving, as surrogates for numbers of fish. For southern DPS green sturgeon, over
three seasons between September 1 and November 15, those fish located within the following
radial distances of impact hammer pile driving of 12- tol4-inch H piles and 10-foot diameter
steel casings may be injured:

o Attenuated H-piles - 206 dB peak SPL at <10 m, 187 dB accumulated SEL at 35 m, and
150 dB RMS at approximately 500 m;
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e Attenuated steel casings - 206 dB peak SPL at 14 m, 187 dB accumulated SEL at 430 m,
and 150 dB RMS at approximately 500 m.

If the City’s monitoring indicates that sound pressure levels greater than 206 dB peak SPL or 187
dB SEL extend beyond these distances the amount of incidental take may be exceeded.

B. Effect of the Take

In the accompanying biological opinion, NMFS has determined that the anticipated take is not
likely to jeopardize the continued existence of southern DPS green sturgeon.

C. Reasonable and Prudent Measures

NMFS believes the following reasonable and prudent measures are necessary and appropriate to
minimize take of green sturgeon:

1. Undertake measures to minimize harm to green sturgeon from construction and
degradation of aquatic habitat.

2. Ensure the fisheries and hydroacoustic monitoring plan minimizes harm and mortality of
green sturgeon, and assists in the evaluation of project effects on green sturgeon.

3. Prepare and submit reports regarding the construction of the proposed project and the
results of the fisheries and hydroacoustic monitoring program.

D. Terms and Conditions

In order to be exempt from the prohibitions of section 9 of the ESA, Caltrans and the City must

comply with the following terms and conditions, which implement the reasonable and prudent

measures described above and outline required reporting/monitoring requirements. These terms

and conditions are nondiscretionary.

1. The following terms and conditions implement reasonable and prudent measure 1:

a. The permittees must allow any NMFS employee(s) or any other person(s)
designated by NMFS, to accompany field personnel to visit the project sites
during construction activities described in this opinion.

b. Once construction is completed, all construction related material must be
removed, leaving the area as it was before construction. Excess materials will be

disposed of at an appropriate disposal site.

2. The following terms and conditions implement reasonable and prudent measure 2:
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A fisheries and hydroacoustic monitoring plan must be implemented that includes
the following:

I.  Underwater sound measurements at various distances and depths from pile
driving operations;

ii. Evaluation of fish mortality and injury rates through the use of visual
observations and collections during pile driving events.

The permittees must prepare and submit to NMFS for review and approval the
hydroacoustic monitoring plans for pile driving at least 60 days prior to
construction. Monitoring must be designed to determine if underwater sound
pressure levels exceed what has been analyzed in this biological opinion.

Preliminary daily biological and hydroacoustic monitoring reports are to be
submitted by close-of-business (COB) the day following pile driving that provides
real-time data regarding the distance (actual or estimated using propagation
models) to the thresholds (206 dB Peak, 187 dB accumulated SEL, and 150 dB
RMS) used in this biological opinion to determine adverse effects to listed
species. If underwater sound exceeds these thresholds at the distances provided
above from the piles being driven, then NMFS must be contacted within 24 hours
before continuing to drive additional piles.

A final hydroacoustic monitoring summary must be submitted to NMFS, due 30
days following pile driving events for each season The reports must provide a
review of the daily monitoring data and construction process, as well as any
problems that were encountered. The report must be submitted to NMFS North
Central Coast Office, Attention: Supervisor of Protected Resources Division, 777
Sonoma Avenue, Room 325, Santa Rosa, California, 95404-6528.

i. Construction related activities -- The report must include the dates
construction began and was completed; a discussion of any unanticipated
effects or unanticipated levels of effects on steelhead and green sturgeon, a
description of any and all measures taken to minimize those unanticipated
effects and a statement as to whether or not the unanticipated effects had any
effect on ESA-listed fish; and the number of fish killed or injured during the
project action.

ii. Hydroacoustic and fisheries monitoring -- The report must include the a
description of the methods used to monitor sound, the dates that hydroacoustic
monitoring was conducted; the locations (depths and distance from point of
impact) where monitoring was conducted; the total number of pile strikes per
pile, the interval between strikes, the peak/SPL, RMS and SEL per strike, and
accumulated SEL per day for each hydroacoustic monitor deployed; a
discussion of any unanticipated effects or unanticipated levels of effects on
salmonids and green sturgeon.
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e. If any salmonids or sturgeon are found dead or injured during visual observations,
the biologist must contact NMFS biologist Joe Heublein by phone immediately at
(707) 575-1251 or the NMFS North Central Coast Office at (707) 575-6050. All
salmonid and sturgeon mortalities must be retained, placed in an appropriately-
sized sealable plastic bag, labeled with the date and location of collection, fork
length, and be frozen as soon as possible. Frozen samples must be retained by the
biologist until specific instructions are provided by NMFS. The biologist may not
transfer biological samples to anyone other than the NMFS Santa North Central
Coast Office without obtaining prior written approval from the NMFS North
Central Coast Office, Supervisor of the Protected Resources Division. Any such
transfer will be subject to such conditions as NMFS deems appropriate.

XI. CONSERVATION RECOMMENDATIONS

Section 7(a)(1) of the ESA directs Federal agencies to utilize their authorities to further the
purposes of the ESA by carrying out conservation programs for the benefit of endangered and
threatened species. Conservation recommendations are discretionary agency activities to
minimize or avoid adverse effects of a proposed action on listed species or critical habitat, or to
develop information. NMFS has the following conservation recommendation:

1. Caltrans or the City should improve or provide funding for the improvement of listed
salmonid passage barriers located within or associated with Caltrans or City maintained
facilities.

XIl. REINITIATION NOTICE

This concludes formal consultation on the proposed Bon Air Bridge Replacement Project. As
provided in 50 CFR §402.16, reinitiation of formal consultation is required where discretionary
Federal agency involvement or control over the action has been retained (or is authorized by law)
and if: (1) the amount or extent of incidental take is exceeded; (2) new information reveals
effects of the action that may affect listed species or critical habitat in @ manner or to an extent
not previously considered; (3) the identified action is subsequently modified in a manner that
causes an effect to listed species or critical habitat that was not considered in the biological
opinion; or (4) a new species is listed or critical habitat designated that may be affected by the
identified action. In instances where the amount or extent of incidental take is exceeded, formal
consultation must be reinitiated immediately.
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Enclosure 2

Bon Air Bridge Replacement Project
Corte Madera Creek, Marin County, California

MAGNUSON-STEVENS FISHERY CONSERVATION AND MANAGEMENT ACT
ESSENTIAL FISH HABITAT CONSULTATION

I. STATUTORY AND REGULATORY INFORMATION

The Magnuson-Stevens Fishery Conservation and Management Act (MSA), as amended by the
Sustainable Fisheries Act of 1996, establishes a national program to manage and conserve the
fisheries of the United States through the development of federal Fishery Management Plans
(FMPs), and federal regulation of domestic fisheries under those FMPs, within the 200-mile U.S.
Exclusive Economic Zone (“EEZ”). 16 U.S.C. §1801 et seq. To ensure habitat considerations
receive increased attention for the conservation and management of fishery resources, the
amended MSA required each existing, and any new, FMP to “describe and identify essential fish
habitat for the fishery based on the guidelines established by the Secretary under section
1855(b)(1)(A) of this title, minimize to the extent practicable adverse effects on such habitat
caused by fishing, and identify other actions to encourage the conservation and enhancement of
such habitat.” 16 U.S.C. §1853(a)(7). Essential Fish Habitat (EFH) is defined in the MSA as
“those waters and substrate necessary to fish for spawning, breeding, feeding, or growth to
maturity” 16 U.S.C. §1802(10). The components of this definition are interpreted at 50 C.F.R.
§600.10 as follows: “Waters” include aquatic areas and their associated physical, chemical, and
biological properties that are used by fish and may include aquatic areas historically used by fish
where appropriate; “substrate” includes sediment, hard bottom, structures underlying the waters,
and associated biological communities; “necessary” means the habitat required to support a
sustainable fishery and the managed species’ contribution to a healthy ecosystem; and
“spawning, breeding, feeding, or growth to maturity” covers a species’ full life cycle.

Pursuant to the MSA, each federal agency is mandated to consult with NMFS (as delegated by
the Secretary of Commerce) with respect to any action authorized, funded, or undertaken, or
proposed to be, by such agency that may adversely affect any EFH under this Act. 16 U.S.C.
81855(b)(2). The MSA further mandates that where NMFS receives information from a Fishery
Management Council or federal or state agency or determines from other sources that an action
authorized, funded, or undertaken, or proposed to be, by any federal or state agency would
adversely affect any EFH identified under this Act, NMFS has an obligation to recommend to
such agency measures that can be taken by such agency to conserve EFH. 16 U.S.C.
§1855(4)(A). The term “adverse effect” is interpreted at 50 C.F.R. §600.810(a) as any impact
that reduces quality and/or quantity of EFH and may include direct or indirect physical,
chemical, or biological alterations of the waters or substrate and loss of, or injury to, benthic
organisms, prey species and their habitat, and other ecosystem components, if such modifications
reduce quantity and/or quality of EFH. In addition, adverse effects to EFH may result from



actions occurring within EFH or outside EFH and may include site-specific or habitat-wide
impacts, including individual, cumulative, or synergistic consequences of actions.

If NMFS determines that an action would adversely affect EFH and subsequently recommends
measures to conserve such habitat, the MSA proscribes that the Federal action agency that
receives the conservation recommendation must provide a detailed response in writing to NMFS
within 30 days after receiving EFH conservation recommendations. The response must include a
description of measures proposed by the agency for avoiding, mitigating, or offsetting the impact
of the activity on EFH. In the case of a response that is inconsistent with NMFS EFH
conservation recommendations, the Federal agency must explain its reasons for not following the
recommendations. 16 U.S.C. §1855(b)(4)(B).

II. BACKGROUND AND CONSULTATION HISTORY

The December 7, 2011, letter from California Department of Transportation’s (CalTrans)
requested consultation with NOAA’s National Marine Fisheries Service (NMFS) pursuant to
section 7 of the Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. 1531 et seq.).
However, the Bon Air Bridge location includes areas identified as EFH for various life stages of
species managed under the Pacific Fishery Management Council. The MSA requires all Federal
agencies to consult with NMFS on all actions, or proposed actions, permitted, funded, or
undertaken by the agency, that may adversely affect EFH. Per agreement with the Federal
Highways Administration (FHWA), the California Department of Transportation (Caltrans) will
be acting as the Federal action agency. Because EFH for salmonids, groundfish, and coastal
pelagic species could be affected by the project, NMFS provides the following EFH consultation
and EFH Conservation Recommendation to avoid, minimize, or otherwise offset potential
adverse effects to EFH.

A complete consultation history can be found in the preceding biological opinion (BO; see
Section 1).

I11.  PROPOSED ACTION

The proposed action involves replacement of the existing Bon Air Bridge. Two temporary
trestles, approximately 400 ft x 35 ft each, are proposed alongside the north and south sides of
the existing bridge to facilitate bridge replacement. Construction of the north trestle is proposed
for fall of 2013, would be in place an estimated 2 years and the south trestle would occur fall of
2014 and be in place approximately 1.5 years. Construction of the trestles would require
installation of 128 steel H-piles, driven by vibratory and impact hammer taking about 10-12 days
for each trestle over a period of about 2 months for each trestle. Upon completion of the new
bridge, trestles would be removed and pilings would be vibrated out with the goal of complete
removal. However, if pilings cannot be extracted completely they will be cut a few feet below
the channel bottom. Removal of each pile should take 30 minutes to several hours each unless
cut, which is a shorter process. The contractor will be required to avoid extreme high tides.
Besides this restriction, the timing for pile removal will be at the option of the contractor.

Caltrans has deemed full removal of existing concrete piles infeasible and proposes to cut the
piles approximately one foot below the channel bottom. The contractor will be required to avoid



extreme high tides. Besides this restriction, the timing for pile removal will be at the option of
the contractor.

New bridge foundation columns will be constructed within the creek bed sediment, requiring a
total of 8 temporary 10-foot diameter steel casing driven into the channel bed to a depth of
approximately 70 feet. Drilling of sediments will occur within the casing, which will act as a
coffer dam to separate the work area from the creek and to control impacts to water turbidity.
Tailings will be removed into a bucket or by slurry. After drilling, the bridge foundation columns
will be constructed within the casings. Eight foot diameter steel casings for the upper piers will
be inserted into the outer casing. The outer casings will be vibrated upon completion.

The existing bridge deck (420 feet x 44 feet) will be replaced with a larger single span (388 feet
x 63 feet) with widening along the north side of about 13 feet, resulting in an increase of 5964
square feet of overwater structure. The new bridge will be built at the same height as the existing
structure.

To minimize turbidity associated with project activities, Caltrans proposes turbidity monitoring
and the contractor will adhere to a maximum threshold for turbidity established by the Regional
Water Quality Control Board. In addition, the contractor will be required to avoid in-water work
at extreme high tides.

IV. ACTION AREA

For purposes of this EFH consultation, the action area spans Corte Madera Creek, where the
creek is approximately 337 feet wide. Subtidal habitat beneath the bridge is open water with
depths varying from less than 10 feet to 15 feet deep in the middle of the channel under summer-
fall flow conditions. During low tides, the wetted channel beneath the bridge can be narrow (less
than 2 meters wide) with wide mud flat margins. The bed is composed mostly of clay with an
occasional layer of silty-sand. Shorelines of each bank consist of a narrow fringe of riverine
wetland with some tidally influenced saline emergent wetland located northeast of the bridge
adjacent to Corte Madera Creek.

V. EFFECTS OF THE ACTION

The installation and removal of temporary trestles and the bridge dismantling and replacement
could adversely affect EFH, including estuary HAPC due to: (1) temporary and permanent
increase of shading of benthic and open water habitat from overwater structures, (2) temporary
turbidity/suspended sediment effects, (3) temporary elevated levels of underwater sound, and (4)
permanent increase of fill and temporary disturbance of benthic habitat.

The new bridge will result in at least 5,964 square feet (0.14 acre) of additional shading of
benthic and open water channel habitat in the creek. Two trestles will be installed alongside the
existing structure and will result in a temporary shading of 28,000 square feet (0.64 acres) of
EFH. Shading is known to decrease primary productivity, alter predator-prey interactions,
change invertebrate assemblages, and reduce the density of benthic invertebrates (Helfman 1981,
Glasby 1999; Struck, Craft et al. 2004; Stutes, Cebrian et al. 2006); all of which lead to an
overall reduction in the quality of EFH.



VI.

VII.

Installation and pulling of temporary piles will result in short-term localized increases in
turbidity. Resuspension of bottom sediments into the water column can reduce light penetration
and lower the rate of photosynthesis for subaquatic vegetation (Dennison 1987). If sediment
loads remain high for an extended period of time, the primary productivity of an aquatic area
may be reduced (Cloern 1987). Turbidity is expected to dissipate quickly in the project area.
However, the cumulative impact may be significant as large numbers of pilings are proposed for
installation and removal. Some fish may suffer reduced feeding ability (Benfield and Minello
1996) and be prone to fish gill injury (Nightingale and C.A. Simenstad 2001) if exposed to
excessive high levels of turbidity. Fish are expected to move out of areas of high suspended
sediment.

As described in the BO, pile driving can generate intense underwater sound pressure waves that
have been shown to injure and kill fish. In addition, increased levels of noise at sublethal levels
may adversely affect the ecological functioning of EFH and may cause fish to temporarily leave
the area.

Approximately 200 square feet of permanent fill will result from the new bridge foundations.
Trestles supported by H-piles will result in a relatively small area of temporary fill. Areas with
temporary pilings will also experience additional disturbance upon piling removal. The fine
grain sediment that is characteristic of the creek bottom in the project area is considered good
foraging habitat for fish, providing a substrate for infaunal and bottom-dwelling organisms, such as
polychaete worms, crustaceans, and other EFH prey types (NMFS 2007). Rates of recovery listed in
the literature range from several months to several years for estuarine muds (McCauley 1976; Oliver
1977; Currie 1996; Tuck 1998; Watling 2001). Thus, forage resources for fish that feed on the
benthos may be reduced during the 3-4 years of construction and recovery time. Some permanent
fill may also occur below the mudline if temporary pilings or old bridge supports cannot be fully
extracted. These piling fragments will be cut off below what is typically considered the
biologically active surface zone of benthic mud.

CONSERVATION RECOMMENDATION

To minimize the potential adverse impacts to EFH from increased levels of turbidity, NMFS
recommends the following:

1. Whenever possible, perform in-water work at low tides, particularly the removal of
pilings located within the wide mud flat margins of the creek that may be fully exposed at
low tide.

EFH CONCLUSION

As described in the above effects analysis, NMFS has determined that the proposed project
would adversely affect EFH for various federally-managed species within the Pacific
Groundfish, Coastal Pelagic, and Pacific Salmonid FMPs. With the additional EFH
Conservation Recommendation provided here, potential adverse effects to EFH are expected to
be adequately minimized.



This concludes EFH consultation for the proposed Bon Air Bridge Replacement Project in Corte
Madera Creek, Marin County, California.

VIIl.  FEDERAL AGENCY STATUTORY REQUIREMENTS

Please be advised that regulations (50 CFR 600.920(k)) to implement the EFH provisions of the
MSA require your office to provide a written response to this letter within 30 days of its receipt
and prior to the final action. A preliminary response is acceptable if final response cannot be
completed within 30 days. Your final response must include a description of how the EFH
Conservation Recommendation will be implemented and any other measures that will be
required to avoid, mitigate, or offset the adverse impacts of the activity. If your response is
inconsistent with our EFH Conservation Recommendation, you must provide an explanation for
not implementing this recommendation at least 10 days prior to final approval of the action.

Pursuant to 50 CFR 600.920(1), Caltrans must reinitiate EFH consultation with NMFS if the
proposed action is substantially revised in a way that may adversely affect EFH, or if new
information becomes available that affects the basis for NMFS’ EFH Conclusion or
Conservation Recommendation.
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