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3. Section 3 THREE Biology

3.5 BIOLOGY
This section provides an overview description of the biological resources that may be affected by
implementation of the Proposed Project.  The Proposed Project could potentially affect a variety
of habitat types, supporting a diverse assemblage of species.  This section first describes the
general nearshore and tidal habitat types found around the Bay and provides general locations of
these habitat types and the species commonly found in them.  The open-water community of the
Bay is described and has been organized by resource area based on the following broad
categories:

• Plankton

• Benthos (bottom dwelling organisms)

• Fish

• Birds

• Marine mammals

Species and habitats (e.g., eelgrass beds, etc.) protected under the state and federal endangered
species acts and other regulations are also described.

3.5.1 Environmental Setting

3.5.1.1 Study Area
The biological resources of San Francisco Bay are discussed in the following sections by
location and type.  Figure 3.5.1 shows the biological resources study area.  For purposes of this
report, the Bay is categorized into three subregions, which are defined as the following:

• North Bay – North of the Richmond Bridge extending to Suisun Bay and the west
Sacramento-San Joaquin River Delta (the Delta)

• Central Bay – Richmond Bridge to the Bay Bridge

• South Bay – South of the Bay Bridge

3.5.1.2 Habitat Types
Habitat types range from marshes and bayflats to agricultural and developed lands, some of
which are specific to regional areas.  These habitat types, as used in this report, include the broad
categories described below.

Habitats around San Francisco Bay include those that fringe the Bay such as tidal marsh, salt
ponds, and bayflats as well as the open Bay itself.  The habitats types around the Bay often blend
with one another in transition zones called ecotones.  Species found in these areas often overlap
habitat types.

Potential project features (e.g., potential ferry terminal locations) are shown on habitat maps
(Figures 3.5.2 through 3.5.4) based on the Bay Area EcoAtlas, managed by the San Francisco
Estuary Institute (SFEI 1999).  The descriptions of habitats provided below combine similar
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habitat types, such as muted tidal marsh and tidal marsh, described in the Bay Area EcoAtlas
because the majority of species occur in both habitats.  The habitats and common species
associated with those habitat types discussed below have the potential to occur within the project
boundaries.

Tidal Marsh
Two classifications of tidal marsh occur in San Francisco Bay: salt marsh and brackish marsh.
In areas with a predominantly marine influence, tidal salt marsh is present.  In areas with
significant freshwater influence, especially at the mouths of streams such as in Suisun Bay and
the Petaluma and Napa rivers, the water is less saline and the marshes are more brackish (Goals
Project 1999).  The vegetation in these marsh types differs due to the variation in salinity, and is
described in more detail below.  Vegetation zones and the distance from the shore characterize
the gradations in tidal salt marsh and tidal brackish marsh.  Low tidal marsh occurs between the
lowest margin of marsh and mean high water (MHW).  Middle tidal marsh occurs between
MHW and mean higher high water (MHHW).

High tidal marsh occurs between MHHW and the highest margin of the marsh.  Tidal marshes
can be referred to as young or old.  Younger marshes are more recently established, often due to
shoreline fill development, which can cause sediments to accumulate in surrounding areas where
marsh vegetation eventually grows.  These marshes tend to be dominated by low-diversity plant
composition, whereas older marshes tend to have a more complex plant composition (Goals
Project 2000).  The total acreage of tidal marsh area in the Bay has been consistently declining
over the past years, with more than 80 percent of the tidal marshes around the Bay already filled
or converted to other wetland uses.  Today, the few remaining tidal marshes in the Bay exist in
the following parts of the Bay (Goals Report 1999):

• North Bay – near Port Sonoma; around San Pablo Bay

• Central Bay – near Larkspur

• South Bay – at the mouth of San Bruno Creek; small patches at the fringe of the Burlingame
shoreline south of SFO; near Redwood City

Salt Marsh
Salt marsh occurs throughout the entire San Francisco Bay, primarily in the North and South
Bays (Figures 3.5.2 through 3.5.4).  Pacific cordgrass (Spartina foliosa) and pickleweed
(Salicornia virginica) dominate salt marshes in the Bay.  The low salt marsh zone consists
mainly of these species, although it is rapidly being colonized by the invasive smooth cordgrass
(Spartina alterniflora).  Pacific cordgrass and smooth cordgrass frequently hybridize and are
slowly outcompeting the native Pacific cordgrass.  The middle salt marsh zone, or the salt marsh
plains in the Bay, tend to be dominated by pickleweed, but are also characterized to a lesser
extent by saltgrass (Distichilis spicata), dodder (Cuscuta salina), fleshy jaumea (Jaumea
carnosa), and alkali heath (Frankenia salina). Species such as marsh gumplant (Grindelia stricta
var. angustifolia), saltgrass, pickleweed, dodder, and alkali heath characterize the high salt marsh
zone (Goals Project 2000).

Common fish and insects in salt marshes include: California killifish (Lucania parva), bay goby
(Lepidogobius lepidus), striped bass (Morone saxatilis), topsmelt (Atherinops affinis), starry
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flounder (Platichthys stellatus), water boatman (Trichocorixa reticulata), and wandering skipper
(Panoquina errans).  Common wildlife species in salt marshes include Belding's savannah
sparrow (Passerculus sandwichensis beldingi), white-crowned sparrow (Zonotrichia
leucophrys), sora (Porzana carolina), marsh wren (Cistothorus palustris), northern harrier
(Circus cyaneus), and deer mouse (Peromyscus maniculatus).

Special-status animal species found in salt marsh habitat include salt marsh harvest mouse
(Reithrodontomys raviventris), clapper rail (Rallus longirostris obsoletus), black rail (Laterallus
jamaicensis), Suisun shrew (Sorex ornatus sinuosus), salt marsh wandering shrew (Sorex
vagrans halicoetes), San Pablo vole (Microtus californicus sanpabloensis), and salt marsh
common yellowthroat (Geothlypis trichas sinuosa).

Special-status plant species include soft bird’s beak (Cordylanthus mollis ssp. mollis), Point
Reyes bird’s beak (Cordylanthus maritimus ssp. palustris), California seablite (Suaeda
californica), and Suisun thistle (Cirsium hydrophilum var. hydrophilum).  These species are
discussed in more detail in Section 3.5.1.4, Protected Species and Habitats.

In addition to full tidal salt marshes, several different types of tidal marshes are present within
the Bay: diked marsh, managed marsh, and muted tidal marsh.  They provide slightly different
habitats since they differ hydrologically from traditional salt marshes and from each other.

Diked Marsh
Diked marshes are present in low areas or behind dikes that have poor drainage.  These areas are
not farmed, and since they receive annual rainfall and runoff, they still retain many wetland
features and often have seasonal sections of shallow ponded water.  They are not typically
managed for wildlife.  Diked marshes typically resemble tidal salt marsh, tidal brackish marsh,
and seasonally wet grasslands in vegetation composition.  Diked marshes are used frequently by
wintering waterfowl, especially dabbling ducks, and shorebirds.

Managed Marsh
Managed marshes are also diked but are managed for waterfowl. Timing, length, depth and area
of ponding are regulated to maximize foraging potential for these birds. Fresh or brackish slough
water is the primary source of water for these marshes. The dominant vegetation in these
marshes are alkali-bulrush (Scirpus maritimus), and brass buttons (Cotula coronopifolia).

Muted Tidal Marsh
In muted tidal marshes, some, but not all, natural tidal action has been cut off from the site. The
vegetation in these marshes is similar to full tidal marshes but not as varied and diverse since the
hydrological range is not as great. Similarly, wildlife species present in full tidal marshes occur
in this habitat, although the diversity is also restricted.

Brackish Marsh
Typical brackish marsh species in San Francisco Bay include alkali-bulrush, tules (Scirpus
californicus and S. acutus), and cattails (Typha angustifolia and T. latifolia) in areas that have
more freshwater.  The middle brackish zone is frequently dominated by saltgrass, although
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pickleweed, fleshy jaumea, and fathen (Atriplex triangularus) are also present.  The high
brackish marsh zone is characterized by perennial peppergrass (Lepidium latifolium), fennel
(Foeniculum vulgare), and exotic grasses (Goals Project 2000). American bittern (Botaurus
lentiginosus) and wildlife species commonly found in salt marshes also often occur in brackish
marshes.

Brackish marsh is present in northern San Pablo Bay within the sloughs connecting to the Bay,
the sloughs in the South Bay, and Suisun Marsh.  Within the project area, it is present in the
vicinity of the Pittsburg, Antioch, Martinez, and Benicia proposed ferry terminals.  Special-status
species in freshwater marshes include all of the species found in salt marshes listed above except
Suisun thistle, San Pablo vole, and salt marsh wandering shrew.  These species are discussed in
more detail in Section 3.5.1.4.

Bayflats
Bayflats are sparsely vegetated intertidal areas that occur from approximately mean lower low
water (MLLW) to mean tide level (MTL).  They provide protection to banks and upland
shoreline from wave energy and sediment.  Bayflats around San Francisco Bay provide habitat
for many species of invertebrates, including diatoms, polychaetes, oligochaetes, amphipods,
isopods, and crustaceans.

During low tide, bayflats provide crucial foraging and roosting areas for almost one million
shorebirds that utilize the Bay during the spring migration.  Shorebirds frequently found on
bayflats in the Bay include western sandpiper (Calidris mauri), least sandpiper (Calidris
minutilla), dunlin (Calidris alpina), long- and short-billed dowitcher (Limnodromus griseus, and
L. scolopaceus, respectively), long-billed curlew (Numenius americanus), whimbrel (Numenius
phaeopus), and American avocet (Recurvirostra americana).

During high tide, bayflats provide foraging habitat for fish, including longfin smelt (Spirinchus
thaleichthys), staghorn sculpin (Leptocottus armatus), starry flounder, and leopard shark (Triakis
semifasciata).  One of the few mammals that are occasionally present on bayflats is the Pacific
harbor seal (Phoca vitulina).

Agricultural Bayland
As noted in the Baylands Ecosystem Habitat Goals Report (Goals Project 1999), agricultural
bayland is a type of land use rather than a type of wetland or related habitat.  They are diked
areas of former tidal marsh that are used for agricultural production or are ruderal areas that are
fallow. Many of these areas are flooded in the winter. These areas represent a major part of the
ecosystem and provide foraging and roosting habitat for a variety of species in San Francisco
Bay.  Agricultural baylands, located predominantly along San Pablo Bay, are diked, former tidal
marshes that are used in agricultural production or as grazing lands.  In some cases, agricultural
production has stopped and the land is fallow.  Upland vegetation is dominant in many of these
agricultural baylands, although they also support seasonal wetlands.  During the wet season,
large areas of bayland are waterlogged or inundated, so these areas are heavily managed to grow
crops.  If the land were no longer intensively managed for agriculture, the area could support
more wetland habitat.  Common bird species utilizing agricultural baylands include long-billed
curlew, least sandpiper, dunlin, northern harrier, snowy egret (Egretta thula), horned lark
(Eremophila alpestris), and black-crowned night heron (Nycticorax nycticorax).  Mammal
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species occurring in these areas include black-tailed deer (Odocoileus hemionus), striped skunk
(Mephitis mephitis), coyote (Canis latrans), and California ground squirrel (Spermophilus
beecheyi). Common upland plant species in these areas include wild mustard (Brassica kaber),
fennel, and poison hemlock (Conium maculatum).

Developed Areas
Developed areas are already paved and have landscaped or ruderal vegetation. They typically
support wildlife species associated with disturbed or urban areas, such as red-winged blackbird
(Agelaius phoeniceus), mourning dove (Zenaida macroura), American crow (Corvus
brachyrhynchos), European starling (Sturnus vulgaris), rock dove (Columba livia), house cat
(Cattus domesticus), and black rat (Rattus rattus).

Salt Ponds
Artificial salt ponds are present in both the North and South bays.  The salt ponds, a series of
connected hypersaline basins of varying degrees of salinity within which seawater was
evaporated and the salt harvested, were first constructed in the latter half of the 19th century and
displaced existing tidal marsh.  The ponds in the South Bay are still functioning as commercially
producing salt evaporation ponds, although those in the North Bay are not.  The California
Department of Fish and Game (CDFG) purchased these ponds from Cargill Salt Division in 1994
and have since been working to restore them to a more sustainable system.

Due to the hypersaline nature of the ponds, the salt ponds support a distinct flora of halotolerant
(salt tolerant) and halophilic (species adapted to a high saline environment) species, the most
dominant of which is the algal species Dunaliella salina.

Halotolerant and halophilic fauna, such as the black-necked stilt (Himantopus mexicanus),
American avocet, and eared grebe (Podiceps nigricollis) also inhabit the salt ponds of the area.
The ponds are also used by many species of waterfowl, primarily canvasbacks (Aythya
valisineria) and greater and lesser scaup (Aythya marila and A. affinis), for loafing.  Special-
status species utilizing the salt ponds include the western snowy plover (Charadrius
alexandrinus) and occasionally the brown pelican (Pelecanus occidentalis).

Open Bay
The Goals Report (Goals Project 1999) subdivides the open Bay into two habitat subunits: deep
bay/channel and shallow bay.  Deep bay/channel habitat, which accounts for approximately one-
third of the area of San Francisco Bay, is defined as those portions of the Bay deeper than 18 feet
below MLLW, including the deepest portions of the Bay and the largest tidal channels.  Shallow
bay is defined as that portion of the Bay between 18 feet below MLLW and MLLW. The shallow
bay habitat accounts for two-thirds of the Bay’s area (Goals Project 1999).

Species that use the deep bay habitat include several species of free swimming invertebrates such
as California bay shrimp (Crangon franciscorum), and fishes such as brown rockfish (Sebastes
auriculatus), halibut  (Paralichthys californicus), and sturgeon (Asipenser sp.).  This habitat
provides important feeding, foraging, roosting, and “loafing” habitat for waterbirds, especially in
areas protected from intense wind fetch or wave action.  Waterbirds, such as surf scoter
(Melanitta perspicillata), scaup, brown pelican, and terns, and marine mammals, such as harbor
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seal and California sea lion (Zalophus californianus), can be found utilizing this habitat type.
Anadromous fish use the deep bay habitat as migratory pathways to and from upstream spawning
areas.

The shallow bay habitat is a feeding area for Pacific herring (Clupea harengus), northern
anchovy (Engraulis mordax), bat ray (Myliobatis californica), and jacksmelt (Catherinops
californiensis), as well as at least 40 other species of fish, crabs, and shrimp.  The shallow bay is
also a nursery area for juvenile halibut and sanddab (Citharichthys stigmaeus), leopard shark,
shiner perch (Cymatogaster aggregata), herring, and other fishes.  Anadromous fish use the
shallow bay area as migratory pathways to and from upstream spawning areas.  This habitat is
within the depth range of many diving birds and, therefore, provides important avian foraging
habitat.  Marine mammals such as harbor seals also forage in this habitat type. Eelgrass (Zostera
marina L.), San Francisco Bay’s only rooted seagrass, is present in some areas of this habitat
type.  Eelgrass is particularly important to many species of fish such as Pacific herring (which
spawn in the blades of this plant) and the endangered least tern (Sterna antillarum browni),
which can forage on small fishes associate with the eelgrass.

3.5.1.3 Biological Resources

Plankton
The three major components of plankton are phytoplankton, zooplankton, and ichthyoplankton
(fish larvae and eggs), all of which free-float in open water.  Representing the lower levels of the
food chain, plankton are important to many marine community members, including benthic
organisms, fish, and mammals.

Phytoplankton
Phytoplankton are small, floating simple plants that represent the base of the marine food web.
Consisting of single cells or chains of cells, phytoplankton are usually microscopic in size and
reproduce asexually through cellular division.  Much of San Francisco Bay’s productivity of
other organisms, including clams, worms, mussels, and zooplankton, depends on the growth of
phytoplankton (SFEP 1992).  Major phytoplankton groups in the Bay include diatoms,
dinoflagellates, and cryptomonads (Herbold et al. 1992).  In the Bay Area, abundance and
distribution of phytoplankton vary seasonally and are affected by water column height, benthic
grazing, and availability of light or turbidity (Lucas et al. 1999; Cole and Cloern 1984).
Phytoplankton population in the North Bay has generally suffered since the early 1970s, and
especially since the 1976-1977 drought (SFEP 1992).

In the North Bay, most phytoplankton occur in the shoals between the deeper channels and the
shoreline where light is adequate.  In San Pablo Bay, phytoplankton abundance generally peaks
in the spring when river flows are high.  In Suisun Bay, peak phytoplankton abundance occurs in
the spring and summer, sometimes as early as February and as late as November, depending on
river flow (SFEP 1992).  Phytoplankton abundance, which has been on the decline since the late
1970s, has suffered dramatically, by a factor of almost ten, since the accidental introduction of
the nonnative Asian marine filter-feeding clam Potamocorbula amurensis in 1986 (SFEP 1992).
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In the Central Bay where habitats are mostly open and deep water, the high degree of tidal water
exchange and mixing generally keep phytoplankton levels very low.

Under conditions in the South Bay, phytoplankton reach their peak concentrations in the spring
when tides and winds are at their weakest and freshwater outflow is at its highest.  These
conditions create water stratification, resulting in separation of fast growing phytoplankton in the
upper waters of adequate light from the benthic filter-feeding organisms, which graze on the
phytoplankton (SFEP 1992).

Zooplankton
Zooplankton consist of microscopic and macroscopic animals that either free-float or feebly
swim in open water.  Zooplankton provide an ecologically important food source for many types
of fish such as anchovies, smelt, and striped bass.  Two different types of zooplankton exist.
Zooplankton that are permanent members of the plankton during their life cycle are known as
holoplankton.  Other zooplankton, consisting of eggs, larvae, and juveniles of benthic or
nektonic organisms, are temporary members of the plankton only during early life stages, and
they are known as meroplankton.  Common zooplankton found in the Bay include species of
copepods, tintinnids, larval forms of gastropods, bivalves, barnacles, polychaetes, and
crustaceans such as the Dungeness crab (Cancer magister) (Ambler et al. 1985).

Zooplankton abundance can vary seasonally and is affected by factors including temperature or
photoperiod, coastal hydrography, seasonal cycles of phytoplankton, and river discharge.  River
discharge also determines zooplankton distribution by influencing residence time and salinity
distribution, which is a determinant for copepod habitat.

Ichthyoplankton
Ichthyoplankton are the eggs and larval forms of marine fishes, such as Pacific herring, northern
anchovy, goby (family Gobiidae), white seabass (Cynoscion nobilis), staghorn sculpin, and
diamond turbot (Hypsopsetta guttulata).  Seasonal abundance and distribution of individual
ichthyoplankton species are dependent on the reproductive cycles of the adult fish species and
their circulation within the Bay.  In return, the dynamics of the adult fish populations are closely
related to annual recruitment success rates of individuals from the larval stage. Generally, fish
larvae are in the plankton community coinciding with peaks of phytoplankton and zooplankton
abundance in the winter and spring (Ambler et al. 1985).

Benthos
Benthos are bottom-dwelling organisms that generally live nonmobile lifestyles, though some
mobile species such as crabs do exist.  Epibenthos are benthos that live on the substrate surfaces,
while infauna are benthos that live within the sediment.  Because many infauna species live a
year or more in the same bottom area, they serve as one of the best biological indicators of
impacts from human disturbances, as well as general indicators of ecosystem health in aquatic
environments. The benthos also provide an important food source for many species of fish, birds,
and mammals in the marine environment.

In the Bay Area, many benthic invertebrates live within sedimentary or soft-bottom habitats,
usually within the top 2 to 3 centimeters of the soft sediment.  Some benthic invertebrates also
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live on hard substrates, which are much less common in the Bay compared to sedimentary
habitats.

Three major benthic species assemblages are present in the Bay Area: fresh-brackish, estuarine,
and marine assemblages.  Fresh-brackish assemblages are found in the Delta, with a transition
assemblage extending into Suisun Bay.  Estuarine assemblages are prevalent in San Pablo Bay.
The Central and South Bays harbor marine assemblages.  The term assemblage refers to a group
of organisms that inhabit a location or locations at a certain time or over a period of time.
Assemblage characteristics such as species composition and abundance are affected by many
physical factors, including salinity and sediment grain size, or by biological factors such as
competition and predation (Thompson et al. 2000).  Changes in these factors can influence
individual benthic species differently.

Many of the more common benthic species in San Francisco Bay today are accidentally or
intentionally introduced species (SFEP 1992).  Most of these nonnative species were transported
here in ballast water of ships or on the oyster shells brought from the east coast for commercial
farming purposes in the late 19th century (Carlton 1979).  Some of these nonindigenous species
serve ecological functions similar to those of the native species that they have displaced.
Examples of these include the eastern oyster (Crassostrea virginica), the Japanese littleneck
clam (Tapes philippinarum), and the soft-shelled clam (Mya arenaria), all of which have
supported commercial or sport fisheries.  However, other species, such as Potamocorbula
amurensis, have a negative effect on phytoplankton and zooplankton populations and organisms
that depend on them.  Though Potamocorbula may serve as a food source for diving ducks and
sturgeon, their high feeding rates can remove much of the phytoplankton from the water column
and may have an adverse effect on zooplankton and other organisms in the food chain that feed
on them (SFEP 1992).

In Suisun Bay and the western part of the Delta, the benthos found are mostly fresh-brackish
assemblages, with a transition assemblage extending into Suisun Bay.  Fresh-brackish water
species include oligochaetes, chironomids, soft-shelled clams, Asian clams (Corbicula sp.), and
amphipods (SFEP 1992; Thompson et al. 2000).  Farther west into San Pablo Bay, more
estuarine conditions exist and intertidal bayflats and marshes are extensive.  Here, estuarine
assemblages are prevalent.  Common benthic species include ribbed mussels (Ischadium
demissum), Baltic clams (Macoma balthica), Potamocorbula, California hornsnails (Cerithidea
californica), yellow shore crabs (Hemigrapsus oregonensis), amphipods, polychaete worms, and
Bay mussels.

In the Central and South Bays, marine conditions exist.  Benthic species common in these areas
consist of clams (including Potamocorbula), amphipods such as Monocorophium and Ampelisca,
polychaete worms, and Bay mussels (SFEP 1992).

Fish
More than 100 species of fish inhabit the San Francisco Bay system.  The majority of species are
native, but there are also many introduced species.  A large portion complete all life stages
within the Bay.  A smaller portion, anadromous fish, migrate from ocean waters, through the
Bay-Delta Estuary (the Estuary), and into a series of freshwater streams where they spawn.  As
adults or young-of-the-year (YOY), they migrate through the Estuary back to the ocean.  A small
portion of these remain in the Bay year-round.  Whether spawned offshore and carried into the
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Bay by currents or spawned directly in the Bay, most of the anadromous species spend 4 to 8
months in the Bay before entering the ocean. Common fish species found in the Bay are shown
in Table 3.5.1, and include northern anchovy, topsmelt, jacksmelt, striped bass, white croaker
(Genyonemus lineatus), Pacific herring, and English sole (Parophrys vetulus).

Fish population trends can be determined by analyzing the data resulting from the monitoring
efforts of the CDFG.  An analysis of these data from a monitoring study between 1981 and 1988
suggests a general distribution of fishes in the Bay as follows (SFEP 1992):

• North Bay – Fish species typically found in the North Bay include sharks, rays, longfin
smelt, staghorn sculpin, starry flounder, topsmelt, arrow goby (Clevelandia ios), yellowfin
goby (Acanthogobius flavimanus), stickleback (Gasterosteus sp.), mosquitofish (Gambusia
affinis), green sunfish (Lepomis cyanellus), Pacific herring, Chinook salmon (Oncorhynchus
tshawytscha), and steelhead trout (Oncorhynchus mykiss).

• Central Bay – Typical fish species occurring in the Central Bay include Chinook salmon,
striped bass, American shad (Alosa sapidissima), green sturgeon, Pacific herring, and
northern anchovy.

• South Bay – Typical fish species in the South Bay include sharks, rays, longfin smelt, starry
flounder, topsmelt, rainwater killifish (Lucania parva), yellowfin goby, staghorn sculpin,
Pacific herring, and sturgeon.

Because of the large number of fish species that could potentially be present, not all are
discussed in detail here.  The more ecologically, commercially, and/or recreationally important
species are discussed below.  A discussion of fish species with either federal or state protection
status is included in Section 3.5.1.4.  Fish species in the Bay can be divided into several
groupings.  Common species are described briefly below and are organized by group.

Pelagic Fish
Pelagic species are generally small fish distributed in the mid- and upper water column and
include species such as Pacific herring, anchovy, and topsmelt.

Pacific Herring (Clupea pallasi).  Pacific herring are the largest commercial fishery in the
Bay Area, and the Bay is this species’ only significant spawning area south of Puget Sound
(Alderdice and Velsen 1971 in Baxter et al. 1999).  Pacific herring migrate into the Bay to spawn
from November through March, and spawn adhesive eggs on subtidal and intertidal substrates,
preferably eelgrass (Zostera spp.).  Herring in San Francisco Bay regularly spawn on other
marine algal species, as well as substrates such as sand, natural rock, riprap, and pilings.

Surveys of Pacific herring spawning activity in the Bay have been conducted since the 1973-
1974 reproductive season (Griffin and Cherr 2001).  Data on natural spawn sites show intertidal
and nearshore habitat in the northern Central Bay receiving the predominant proportion of
herring spawn (Griffin and Cherr 2001).  This area includes San Mateo Point to Fort Point on the
west side of the Bay, Alameda to Richmond along the East Bay, and the north tower of Golden
Gate Bridge to Paradise Cove in the northern Central Bay.  Since 1980, spawns have been
primarily restricted to the northern Central Bay from Sausalito to Paradise Cove and on the San
Francisco shore from just inside the Golden Gate to Hunters Point.  In years when the northern
Central Bay has not predominated as spawn habitat, the southern Central Bay or
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Oakland/Alameda have been the major recipients of spawn.  The western South Bay is
considered a minor spawn habitat for herring, receiving spawns in association with a decrease in
water quality or an increase in salinity in the southern Central Bay (Griffin and Cherr 2001).
Figure 3.5.6 shows common herring spawning locations within San Francisco Bay.

Northern Anchovy (Engraulis mordax).  Anchovy are found in highest abundance in the
Central Bay and in less abundance in the North and South bays.  Their primary residence is along
California coastal waters, but they migrate into the Bay in late spring for feeding (USEPA et al.
1996).  Although most of anchovy spawning sites are located outside of the Bay, eggs and larvae
are commonly found in abundance in the Bay (USEPA et al. 1996).  In the Bay, anchovy larvae
develop rapidly in the productive shallow habitat before migrating out of the Bay in winter with
other adult anchovy.  The northern anchovy provide an important food resource for other fish
species such as salmon, smelt, and striped bass (Baxter et al. 1999).

Topsmelt (Atherinops affinis).  Topsmelt are among the most abundant fish found in
shallow water sloughs in the South Bay (Goals Project 2000).  Common topsmelt spawning sites
are located on bayflats, which are also used for breeding and nursery areas.

Elasmobranchs
Members of this fish guild include sharks, rays, and skates.  Common species in the Bay include
the leopard shark, brown smoothhound (Mustelus henlei), bat ray, and spiny dogfish (Raja
bionocula) (Baxter et al. 1999).  Leopard sharks and bat rays extensively use shallow subtidal
habitats in the Bay, mostly in the South Bay.  The recreational value of these fish makes them
important to the charter boat industry, recreational fishing, and public and private aquariums.

Anadromous Fish
Most of the anadromous fish use the Bay as corridors to migrate up to freshwater stream
spawning.  Most anadromous fish species are rare in the South Bay, and are most abundant in the
North Bay, especially in the Sacramento-San Joaquin River Delta area.

Chinook Salmon (Oncorhynchus tshawytscha) and Steelhead Trout (Oncorhynchus
mykiss).  San Francisco Bay’s Chinook salmon stocks have declined significantly from an annual
average of about 850,000 fish at the turn of the century to only about 285,000 fish in the recent
years (SFEP 1992).  Most of these fish spawn in the Sacramento River drainage in the fall.
Found mostly in the North Bay, very little is known about salmon and steelhead trout migration
routes through the Bay (Maragni 2000; Leidy 2000).  These species are discussed in more detail
in Section 3.5.1.4, because of their listed status.

Striped Bass (Morone saxatilis).  Striped bass can be found throughout the Bay, but may
be most abundant and spend most time in Suisun Bay, the Delta, and surrounding freshwater
areas (Goals Project 2000).  Striped bass spawn between May and June in tributaries to the Bay
(USEPA et al. 1996).  They can tolerate a wide range of environmental conditions including low
oxygen and high turbidity (Goals Project 2000).  Young-of-the-year show the highest abundance
in the “entrapment zone” of the Estuary, the area where freshwater and saltwater mix.  Striped
bass were once part of the commercial fishery from 1879 to 1935, and now they are managed
exclusively as a recreational fishery (McGinnis 1984).  Adult abundance in the Bay has declined
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over the years (CDFG 1992 in Goals Project 2000), but striped bass remain a very important fish
resource for the recreational fishermen, mostly in the North Bay.

Sturgeon (Acipenser sp.).  Sturgeon are native fish common in the South Bay and they
feed on several species of bay shrimp, benthic invertebrates, and herring eggs.  The white
sturgeon (Acipenser transmontanus) is more abundant than the green sturgeon (Acipenser
medirostris) and is thus an important part of the fishery resource in the Bay.  The green sturgeon
is discussed in more detail in Section 3.5.1.4.  Sturgeon populations are declining (Saltzman
2003).

Rocky Substrate Species
Consisting mainly of various surfperch species (family Embiotocidae) and brown rockfish, these
fish depend exclusively on rocky substrates and structures with irregular vertical habitat such as
natural rocky outcroppings, sunken boats, bridge piers, and pilings supporting boat docks.  These
species serve an important role for the shore-based recreational fishery.

Small Demersal Fish
The main fish of this group include gobies (family Gobiiae), sculpin (family Cottidae), and
midshipman (Porichthys sp.). These are primarily small fish that spend most of their lives on the
bottom of the Bay, generally in shallow waters of the Bay.  All of these small demersal fish
species provide an important food source for harbor seals and wading birds.

Flatfish
Flatfish comprise fish species that metamorphose from bilaterally symmetrical pelagic larvae
(free swimming, “upright” larvae) to asymmetrical bottom-dwelling juveniles (flat and bottom-
dwelling) (Baxter et al. 1999).  The main flatfish species found in the Bay are California halibut,
English sole, and speckled sanddab.

California Halibut (Paralichthys californicus).  Halibut is both a commercially and
recreationally important species in the Bay.  Its abundance in the Bay has increased
corresponding to a general increase in the Bay water temperature over the last 2 decades (Baxter
et al. 1999).  Halibut juveniles use the shallow Bay subtidal habitat for feeding and rearing
(Moser and Watson 1990).

English Sole (Pleuronectes vetulus).  These fish are very common in the South Bay.
Adult English sole spawn from November to May in the shallow coastal areas, mostly in the
Central Bay, with some in the South Bay (Wang 1986 in USEPA et al. 1996).

Shrimp and Crabs
The Bay is home to many species of shrimp and crab that are important for their recreational
value in the fishery, and ecological value in the aquatic food web.

Bay shrimp (Crangon spp.) is the most common shrimp reported by the CDFG in the Bay
(Baxter et al. 1999).  Bay shrimp, along with other shrimp species, are an important food source
for virtually all species of fish, marine mammals, and water birds.
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While distributed widely throughout the Bay, the various species of shrimp found in the Bay do
have differing centers of distribution.  For example, C. franciscorum are more commonly
collected in the northern reach of the Bay (San Pablo to the west Delta) than in the Central or
South Bays, while C. nigromaculata are usually found in the Central and South Bays, and to a
lesser extent, in San Pablo Bay (Baxter et al. 1999).

Crabs are both recreationally and ecologically important in the Bay.  The most common species
in the Bay is the Dungeness crab, which supports an important commercial fishery. Other
commonly found species in the Bay include C.  productus, C. antennarius, and C. gracilis. These
species are typically abundant in the more marine waters of the Central Bay but are also found in
the South Bay and San Pablo Bay (Baxter et al. 1999).

Birds
San Francisco Bay provides diverse habitat for many species of waterfowl, shorebirds, and tidal
marsh birds.  Open water, bayflats, and tidal marsh are just some of these habitats.

The Bay serves as an important staging and wintering ground on the Pacific Flyway for
numerous species of waterbirds, both common and uncommon.  The Pacific Flyway is a bird
migration corridor along the Pacific Coast that stretches as far north as northern Canada and
Alaska, and as far south as the southern tip of South America (SFEP 1992).  In the Bay, the
greatest waterbird abundance and species diversity is seen in winter, as birds migrate along the
flyway.  Each year, nearly one million waterfowl and more than one million shorebirds pass
through this area.  San Francisco Bay, particularly the North Bay, supports the largest population
of canvasback along the Pacific coast, 46 percent of the midwinter population in the Pacific
Flyway (Goals Project 2000).  Additionally, San Francisco Bay provides crucial wintering
habitat for surf scoter (Goals Project 2000).  It is the most important inshore habitat in the eastern
Pacific, south of the Straits of Georgia and Puget Sound (Small 1994), for this species. Scoters
(primarily surf scoters, but also white-winged scoters [Melanitta fusca]) are the second most
abundant waterfowl in the Bay, and between 1998 and 2000 accounted for 25 percent (South
Bay) to 29 percent (Central Bay) of total wintering waterfowl numbers counted during annual
surveys (USFWS, unpublished data).

Roughly 120 waterbird species from 16 avian families occur in the Bay. Of these birds,
approximately two-thirds are represented by three families: Anatidae (waterfowl), Laridae (gulls
and terns), and Scolopacidae (sandpipers and phalaropes).  Individual waterbird species may
reach their peak abundance during different periods throughout the fall and spring migration.

San Francisco Bay is also recognized as a site of hemispheric importance for shorebirds by the
Western Hemisphere Shorebird Reserve Network (WHSRN).  A site has been designated of
hemispheric importance if it is utilized by at least 500,000 shorebirds annually.  Between 1988
and 1995, the Bay supported 41.4 to 96.5 percent of the key species of shorebirds surveyed along
the Pacific Flyway in the fall, 37.8 to 90.1 percent in the winter, and 24 to 85.6 percent in the
spring.  No other site within the Pacific Flyway supported more than 16.1 percent of these
species in the fall, 32.9 percent in the winter, and 27.5 percent in the spring (Page et al. 1999).
Tidal bayflats in particular offer important habitat and a migratory staging area for shorebirds.

Tidal marshes in the Bay also provide foraging, nesting, and roosting habitat for many tidal
marsh species endemic to the area.  Many of these species are listed as threatened or endangered
by the state or federal governments or are recognized as species of special concern.  A discussion
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of the distribution of these species is included in the species accounts in Section 3.5.1.4, along
with a discussion of all of the bird species with either federal or state protection status.

Waterbirds
Each year, typically in January, the U.S. Fish and Wildlife Service (USFWS) conducts a mid-
winter survey of the distribution and number of waterfowl present in the San Francisco Bay.
Accurso (1992) analyzed the species and distribution of waterfowl in the Bay from 1988 to 1990.
These data, while 10 years old, still provide the most detailed information available concerning
the distribution of waterfowl species in the Bay.

Forty-eight and 68 percent of all waterfowl in San Francisco Bay utilized the open Bay in 1988-
1989 and 1989-1990, respectively (not including Suisun Bay) (Accurso 1992).  Table 3.5.2
shows the percentage of all waterfowl by region.

The most predominant birds in the open Bay are diving ducks.  Dabbling ducks such as mallard
(Anas platyrhynchos), northern pintail (Anas acuta), and American widgeon (Anas americana)
are also present in the open Bay, but in smaller numbers, as they tend to prefer seasonal
wetlands, salt ponds, and managed marshes surrounding the Bay.  Ruddy ducks (Oxyura
jamaicensis) and bufflehead (Bucephala albeola), also diving ducks, are found predominately in
the North and South Bay salt ponds (Goals Project 2000).

Mid-winter surveys from 1998 to 2000 (USFWS, unpublished data) found scaup comprise 43.2
percent of all waterfowl in the entire Bay, 64 percent of all waterfowl in the South Bay open
water, and 67 percent of waterfowl in the Central Bay open water.  Scoters, the second most
abundant waterfowl in the Bay, accounted for 25 percent in the South Bay and 29 percent in the
Central Bay.

A comprehensive survey and analysis of waterbirds in the Bay was conducted between 1988 and
1990 by Accurso and published in a report (Accurso 1992).  Between 1988 and 1990, diving
ducks consisted of between 52 to 75 percent of the Bay’s waterfowl, depending on the month.
Greater and lesser scaup were the most abundant species in 1989-90, accounting for 47 percent
of all species.  Surf scoter was the second most abundant species in the Bay, making up 19 to 20
percent of all waterfowl in the Bay.  Canvasback, another diving bird, accounted for 7 percent of
all waterfowl species in the Bay (Accurso 1992).  Table 3.5.3 shows the percentages of each of
these species as they are distributed throughout the North, Central, and South Bays.  The North
Bay is an especially important area for wintering waterfowl, due in part to its relative
shallowness compared with the rest of the Bay.  More than 62 percent of the diving ducks were
observed in depths less than 4 meters, or at the perimeter of the Bay.  Figures 3.5.7 and 3.5.8
illustrate the distribution of surf scoter and canvasback in the Bay, based on data from 1982 to
1989.

Tidal Marsh Birds
Tidal flats are a primary foraging habitat for shorebirds within the Bay.  The North Bay supports
approximately 20 percent of shorebirds in San Francisco Bay, while the South Bay supports
approximately 60 percent (SFEP 1992), primarily due to the extensive tidal flats and salt ponds
present in the South Bay.  The South Bay is a particularly sensitive and important area to
shorebirds, because San Francisco Bay supports between 26 and 96 percent of all shorebirds
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along the Pacific Flyway and the majority of these birds forage in the South Bay.  Figure 3.5.9
shows the locations and relative densities of foraging shorebirds in the Bay.

North Bay.  North Bay is the most important habitat for many waterfowl species that
utilize the Bay’s open-water and wetland habitats.  As the amount of wetlands in other parts of
the state declines, Suisun Marsh and farmed wetlands in the Delta become increasingly more
valuable to many waterfowl species in the Bay.  In addition, the North Bay, more specifically
San Pablo Bay, is home to about 20 percent of shorebirds in San Francisco Bay (SFEP 1992).

Central Bay.  Some of the few remaining rocky shore habitats in the Bay occur in the
Central Bay at the edges of Yerba Buena, Angel, and Alcatraz islands.  This area is used by
several shorebird species, brown pelicans, cormorants, and gulls (SFEP 1992).  Other waterbirds
representative of Central Bay are supported by its deepwater habitat, and include western grebe
(Aechmophorus occidentalis), scaup, canvasback, and surf scoter.

South Bay.  About 60 percent of shorebirds use the South Bay, which has are extensive
bayflats and salt ponds (SFEP 1992).  The shorebird species abundance and diversity is greatest
in the spring, when these birds stop en route to northern breeding grounds in Canada and Alaska,
and in the fall upon their return to South America.  Some common waterbirds in the South Bay’s
intertidal bayflats and salt ponds include western sandpiper, dunlin, marbled godwit (Limosa
fedoa), willet (Catoptrophorus semipalmatus), American avocet, bufflehead, snowy plover,
Caspian tern (Sterna caspia), eared grebe, Forster’s tern (Sterna forsteri), Wilson’s phalarope
(Phalaropus tricolor), and black-necked stilt.

Marine Mammals
San Francisco Bay supports several common marine mammal species that include the Pacific
harbor seal, California sea lion, and more recently, the gray whale (Eschrichtius robustus).  All
marine mammals are protected by the Marine Mammal Protection Act of 1972, with additional
laws protecting species with very low population levels (e.g., sea otter).  Other marine mammal
species that have been seen occasionally in the Bay include the humpback whale (Megaptera
noveangliae), harbor porpoise (Phocoena phocoena), northern elephant seal (Mirounga
angustirostris), Steller sea lion (Eumetopius jubatus), northern fur seal (Callorhinus ursinus),
and less frequently, the southern sea otter (Enhydra lutris).  Due to their protected status,
individual marine mammal species are discussed in greater detail in Section 3.5.1.4.

3.5.1.4 Protected Species and Habitats
Special-status species that occur, or have the potential to occur, in the project vicinity were
identified from several sources, including the following: California Natural Diversity Data Base
(CNDDB), California Native Plant Society (CNPS) Electronic Inventory records (Skinner and
Pavlik 1994), and USFWS special-status species lists.  Information was reviewed for the
following U.S. Geological Survey 7.5-minute quadrangles:
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Denverton San Quentin Newark
Birds Landing Petaluma Point Redwood Point
Antioch North Sears Point Palo Alto
Antioch South Petaluma River Mountain View
Clayton Novato Niles
Honker Bay San Rafael Milpitas
Fairfield South Point Bonita San Jose West
Vine Hill San Francisco South Cupertino
Walnut Creek San Francisco North Mindego Hill
Cordelia Oakland West La Honda
Benicia Oakland East Woodside
Briones Valley San Leandro San Mateo
Cuttings Wharf Las Trampas Ridge Montara Mountain
Mare Island Hayward Half Moon Bay
Richmond

The resulting species list gathered from these sources has been formatted into a table showing
the common and scientific names, federal and state status, and a general description of suitable
habitat for each species (Table 3.5.4).  Due to the preliminary nature of the potential ferry
terminal locations, the potential for each species to occur in an area is based upon habitat.
Habitat maps for the proposed sites are shown on Figures 3.5.2 through 3.5.4.  Species with a
strong potential to occur in one or more of the potential ferry terminal areas are discussed in
more detail in the text.  If no suitable habitat exists in the vicinity of any of the potential ferry
terminals for a species listed on these tables, the species is not discussed further in this
document.

Threatened and Endangered Species

Mammals
Salt Marsh Harvest Mouse (Reithrodontomys raviventris).  The salt marsh harvest mouse is

listed as endangered under both the Federal Endangered Species Act (FESA) and the California
Endangered Species Act (CESA) and is a state fully protected species.  Salt marsh harvest mice
are endemic to tidal and brackish marsh habitats of the Bay, where they occur in areas of dense
cover, preferably where pickleweed constitutes 60 percent or more of the vegetation
(Shellhammer 1984).  These mice are most commonly associated with large tidal marshes of the
both the North and South bays that have extensive high marsh zones.  Smaller marshes do not
usually provide adequate cover for mice during periods of high tide.

Known populations of these mice in the South Bay include Hayward Marsh, New Chicago
Marsh, Palo Alto Baylands, and Crescent March.  In the North Bay, they have been found in the
marshes bordering San Pablo Bay, as well as at Mare Island (Goals Project 2000).  They have
also been recorded in Suisun Bay.  Figure 3.5.10 shows current locations and suitable habitat
within the Bay.
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Southern Sea Otter (Enhydra lutris).  The southern sea otter is considered a threatened
population under FESA and is protected by the Marine Mammal Protection Act of 1972.
Approximately 16,000 to 18,000 sea otters were formerly distributed along the California
coastline.  After extensive harvesting in the 18th and 19th centuries, less than a hundred sea otters
remained off the isolated coastline of Big Sur, California.  After years of protection, the
population increased to 500 to 600 individuals by 1950 and, thereafter, increased by
approximately 5 percent annually until 1976, when the increase slowed (Estes 1990).  Currently,
about 2,200 individuals exist in the southern sea otter range, and they have expanded their range
to north of Santa Cruz (about Half Moon Bay), and are only occasionally seen in the Bay.

For example, in March 2001, a sea otter was observed within the Bay near Sausalito (Oliver
2001).  This and other recent observations of sea otters within the Bay confirm that sea otters
may be taking up residence in the Bay.

Birds
California Black Rail (Laterallus jamaicensis coturniculus).  State listed as threatened, the

California black rails reside in larger tidally influenced marshes of the Bay region.  They require
high-elevation emergent tidal marsh for nesting and breeding.  Most, if not all, nesting occurs in
the northern portions of the Estuary; however, they have been recorded in the South Bay during
the breeding season (Evens et al. 1991).  Black rails occur in the Central and South bays in the
nonbreeding season, with known populations at Dumbarton Marsh and Palo Alto Baylands.
They are of low to moderate abundance along the coast of San Pablo Bay, from China Camp
State Park to Mare Island.  Populations are more concentrated along the Petaluma and Napa
rivers.  Rails have also been found in low to moderate abundance along Carquinez Strait between
Martinez and Baypoint, and in Suisun Slough (Evens et al. 1991).  The distribution and
abundance of black rails in San Francisco Bay is shown on Figure 3.5.11.

California Brown Pelican (Pelecanus occidentalis californicus).  The California brown
pelican is a state and federally listed endangered species.  This species breeds on the California
Channel Islands between March and August (Zeiner et al. 1990) and is present in Northern
California from June to November. In the Bay, pelicans forage over deep-water habitats and
roost on structures such as breakwaters, pilings, and to a lesser extent, salt-pond dikes (USFWS
1992).  Brown pelicans feed almost exclusively on fish in either shallow or deep waters.  Brown
pelicans are fairly common throughout waters of the Central Bay and San Pablo Bay.

California Clapper Rail (Rallus longirostris obsoletus).  The California clapper rail is a
listed as endangered under FESA and CESA and is a state fully protected species.  Clapper rails
are yearlong residents of emergent salt and tidal marshlands of the Bay (Goals Project 2000;
Zeiner et al. 1990).  California clapper rail nest between February 15 and June 15, building their
nests in marsh vegetation such as bullrush (Scirpus robustus) and Spartina sp. at the maximum
water level for the nest period (Collins et al. 1994; Avocet Research 1992).  The whole breeding
season for California clapper rail is February 1 through August 31, including courtship, nesting
and renesting (Floerke 2002).  Loss and degradation of wetland habitat, predation by nonnative
red foxes (Vulpes vulpes), and sewage effluent in the South Bay have contributed to the
population decline of this species (Steinhart 1990).  In the Bay, clapper rails are most abundant
in marshes south of San Mateo Bridge and in San Pablo Bay.  The known distribution of clapper
rails in the Bay is shown on Figure 3.5.12.
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California Least Tern (Sterna antillarum browni).  The California least tern is a state and
federally listed endangered species.  It is migratory, breeds in California from April to August,
and ranges from southern Baja California and Mexico north to San Francisco Bay.  Breeding
colonies are generally located in abandoned salt ponds and along estuarine shorelines that are
free of predators.  California least terns are ground-nesters and nest in colonies on sandy beaches
and fine gravel with sparse vegetation (Goals Project 2000). Due to degradation of more natural
nesting habitat, they occasionally nest on dredge-spoil islands, open areas adjacent to airport
runways, and industrial ports. Known San Francisco Bay nesting locations of this species include
areas in the city of Alameda, Pittsburg Power Plant, and Oakland Airport (Goals Project 2000).

Western Snowy Plover (Charadrius alexandrinus nivosus).  The western snowy plover is
listed by the federal government as a threatened species and by the State of California as a
species of special concern. This small shorebird typically occupies sandy beaches and intertidal
areas of marine and estuarine habitats, but is known to occur in some inland areas.  In San
Francisco Bay, it is commonly found on salt pond levees. Western snowy plovers are known to
winter in the San Francisco Bay Area.  Approximately 250 individuals have been recorded in the
Bay during the breeding season (Port of Oakland 1998).  They have been found nesting primarily
in the salt ponds south of San Mateo Bridge in the South Bay, although they have also been
observed in San Pablo Bay at the Napa-Sonoma salt ponds, and in the Central Bay at Alameda
Naval Air Station.

Fish
Steelhead (Oncorhynchus mykiss).  Steelhead are federally listed as threatened.  Steelhead

historically ranged throughout the north Pacific Ocean from Baja California to Kamchatka
Peninsula.  Currently, their range extends from Malibu Creek in southern California to
Kamchatka Peninsula (Busby et al. 1996).  The Bay and its tributary streams support migrating
steelhead populations.  Trout can be either anadromous (migrating from freshwater to the ocean
and returning to spawn in freshwater) or can complete their entire life cycle in freshwater.  Those
fish that remain in fresh water are referred to as rainbow trout.  Steelhead, the anadromous form
of O. mykiss, can spend several years in freshwater prior to smoltification and can spawn more
than once before dying, unlike most other salmonids (Busby et al. 1996).  Spawning runs in the
Bay occur from December through May.

Individuals from two Evolutionary Significant Units (ESUs1) can be found in San Francisco Bay:
Central California Coast steelhead and Central Valley steelhead.  The Central California Coast
ESU includes river basins between the Russian River and Aptos Creek and all of the Bay and its
tributaries.  Steelhead found east of San Pablo Bay are included in the Central Valley ESU.
Central Valley steelhead may migrate through the project area.  NMFS has issued a 4(d) rule for
steelhead, which prohibits activities and institutes restrictions on all activities that will likely
result in harm or take of steelhead and/or their habitat.

Chinook Salmon (Oncorhynchus tshawytscha).  The species historically ranged from the
Ventura River in California to Point Hope, Alaska, on the eastern edge of the Pacific and in the
western portion of the Pacific Ocean from Hokkaido, Japan, to the Anadyr River in Russia

                                                
1 An ESU is a distinctive group of steelhead or salmon
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(Healey 1991).  Chinook salmon consist of four distinct breeding populations or ESUs that are
endemic to the Sacramento-San Joaquin River system.  Factors used in determining ESUs
include spatial, temporal, and genetic isolation, maturation rates, and other life history traits.
Chinook salmon have been categorized into fall/late fall, winter, and spring ESUs.  Each ESU is
considered a distinct race and has been given its own management status.  Winter-run Chinook
salmon has been state and federally listed as endangered, the fall/late fall-run salmon has been
state and federally listed as threatened and is federally proposed as endangered, and spring-run
salmon is federally proposed as threatened and is a CDFG species of concern.

Three Chinook salmon ESUs migrate through the Bay: Sacramento River winter-run, Central
Valley spring-run, and Central Valley fall/late fall-run.  The winter-run, a state and federally
listed endangered species, spawns in the upper Sacramento River below Keswick Dam.  The
fall/late fall-run, a proposed endangered species, spawns in the Sacramento and San Joaquin
River basins (Myers et al. 1998).  Spring-run Chinook salmon, state and federally listed as
threatened, spawn in the Sacramento River Basin.  All three runs are most commonly found
migrating through the northern and central portions of the Bay (CDFG 1987).

Coho Salmon (Oncorhynchus kisutch).  Coho salmon are listed as threatened under FESA
and endangered under CESA.  This species ranges from Baja California, Mexico, north to
Alaska, and southwest to Japan (McGinnis 1984).  This species exhibits a simple 3-year
anadromous life cycle (Federal Register 1999), rearing in freshwater for up to 15 months before
migrating to the ocean.  Coho salmon typically spend two growing seasons in the ocean before
returning to their natal streams to spawn (Federal Register 1996).  The Central California Coast
Coho Salmon evolutionarily significant unit (ESU) occurs from Punta Gorda in Northern
California south to, and including, the San Lorenzo River in central California, including
tributaries to the Bay, but excluding the Sacramento-San Joaquin River system (Weitkamp et al.
1995).  Coho generally return to their natal streams between November and December.

Coho no longer spawn in Bay tributaries and are not expected to occur within the Bay.

Delta Smelt (Hypomesus transpacificus).  Delta smelt is listed as threatened under FESA
and CESA.  This fish is primarily an annual species and is endemic to the Estuary.  Spawning
occurs in shallow freshwater in tidally influenced rivers and sloughs.  Spawning sites include
(among others) the lower Sacramento and San Joaquin rivers and Georgiana Slough, and in
sloughs of Suisun Marsh, with a significant portion of spawning taking place in the northern and
western Delta.  Juvenile and adult Delta smelt occur in the surface and shoal waters of the lower
reaches of the Sacramento River below Mossdale, through the Delta, and into Suisun Bay.  The
species inhabits a salinity range of less than 2 parts per thousand, and tolerates a wide range of
water temperatures (<8ºC to >25ºC).  Delta smelt had a sharp decline in abundance in the 1980s.
Declines have been attributed to restricted habitat and increased losses through entrainment by
Delta diversions.  Competition with nonnative inland silversides may have also contributed to
their decline (Goals Project 2000).

Sacramento Splittail (Pogonichthys macrolepidotus).  The Sacramento splittail is listed as
a federally threatened species and is a CDFG California Species of Special Concern.  Splittail
historically lived in all low-gradient portions of all major tributaries to the Sacramento and San
Joaquin rivers, and some other freshwater tributaries to San Francisco Bay.  Currently, they are
most common in the brackish water of Suisun Bay, Suisun Marsh, and the Delta.  Adults and
young are abundant in the Napa and Petaluma rivers, along with Peyton, Hastings, and Pacheco
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sloughs, tributaries of Suisun Bay.  Migration barriers have contributed to much of the loss of
splittail habitat, along with loss of floodplain and wetlands due to diking.  The upstream
spawning migration occurs November through May, with a peak from January to March, and the
preferred spawning habitat is shallow, seasonally flooded vegetation.  Despite a reduction in
their range, splittails are hardy fish that tolerate low dissolved oxygen levels, strong water
currents, and a wide range of temperatures (Goals Project 2000).

Tidewater Goby (Eucyclogobius newberryi).  Tidewater goby is a federally endangered
small fish, rarely exceeding 5 centimeters.  It prefers semiclosed estuaries or lagoons of small
coastal streams that are low in salinity.  Optimal habitat has fairly still but not stagnant water and
high oxygen levels.  Populations are found along the entire California coast (McGinnis 1984).
Tidewater gobies are rare in San Francisco Bay, but nearby populations are located in coastal
San Gregorio Creek and Pescadero Creek in San Mateo County.  In 1980, it was found at the
mouth of Novato Creek of San Pablo Bay (Swift 1980).  It has been found in Rodeo Lagoon,
Estero de San Antonio, and Estero Americano (Wang 1986).  This study also searched for this
species at other sites within the Sacramento-San Joaquin Estuary but did not find any more
specimens.  Historically, they have also occurred in Corte Madera Creek and Novato Creek
(CDFG 2001).  The USFWS has proposed to delist all California populations north of Orange
County, California.

Plants
California Sea Blite (Suaeda californica).  This FESA listed endangered species occupies

coastal saltwater marshes and the upper margins of salt flats.  Today, this species is known
primarily to inhabit the relatively well-drained marshy beach ridges along Morro Bay.  The last
known specimen collected in San Francisco Bay was in 1943 (Goals Project 2000).

Soft Bird’s Beak (Cordylanthus mollis ssp. mollis).  Soft bird’s beak is an annual herb
listed as endangered under FESA and state-listed as rare. This plant occurs in the high brackish
marsh zone, typically in the lower end of a well-drained high marsh gradient, on slight
topographic relief above the marsh plain. It is often found in association with high marsh
vegetation such as pickleweed (Salicornia virginica), saltgrass (Distichlis spicata), fleshy jaumea
(Jaumea carnosa), and alkali seaheath (Frankenia salina).  Soft bird’s beak is hemiparasitic, and
its numbers fluctuate from year to year.  The plant may disappear for a year or more and then
regenerate from dormant seed banks.  Threats to the species include erosion and marsh drainage.
Soft bird’s beak is currently found in tidal brackish marshes around the Napa River, Carquinez
Strait tidal marsh, and Suisun Marsh area (Goals Project 2000).

Suisun Thistle (Cirsium hydrophilum var. hydrophilum).  Suisun thistle is listed as a
federally endangered species.  A perennial herb, it is endemic to the Delta and exists only in
Solano County.  It grows with bulrush and salt grass near small watercourses in saltmarshes, and
blooms from July to September. Current occurrences have been recorded on Grizzly Island in the
Suisun Marsh area (CDFG 2001).  This plant is threatened by altered hydrology and competition
from native and nonnative plants (CNPS 2001).
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Other Special-Status Species

Mammals
California Sea Lion (Zalophus californianus).  The California sea lion is protected under the

Marine Mammal Protection Act. California sea lions breed in Southern California and along the
Channel Islands.  After the breeding season, males migrate up the Pacific Coast and enter the
Bay.  In the Bay, sea lions are known to haul out at Pier 39 in the Fisherman’s Wharf area of the
San Francisco Marina.  An estimated 600 animals were observed in January and February 1991
at that haul-out site (USFWS 1992).  In addition to that site, California sea lions have the
potential to haul out on buoys and similar structures throughout the Bay.  No other repeatedly
used haul-out site for California sea lions, other than Pier 39, has been observed in the Bay
(Allen 1999).  During anchovy and herring runs, approximately 400 to 500 sea lions (mostly
immature males) feed almost exclusively in the North and Central bays (USFWS 1992).

Gray Whale (Eschrichtius robustus).  Gray whales are protected by the Marine Mammal
Protection Act of 1972 (as are all marine mammals including seals and sea lions), and were
recently delisted as an endangered species.  Gray whales migrate each year along the west coast
of North America, typically passing off the coast of San Francisco heading south from December
through February and heading north from mid-February through July.  The population has
recently reached a level thought to be near carrying capacity (approximately 26,000 animals),
which may explain why more gray whales have been observed feeding off of the coasts of
British Columbia, Washington, Oregon, and California rather than migrating the entire way to
Alaska.

Gray whales consume benthic prey (primarily amphipods) in North America (e.g., Bering,
Beaufort, and Chukchi seas) during summer and migrate south along the west coast of North
America to calve and breed off the coast of Mexico.  During the migration, gray whales will
occasionally enter rivers and bays (such as San Francisco Bay) along the coast either because
they are disoriented or to forage.  Recently, small numbers of gray whales (presumably juveniles
and post-weaning females) have been observed foraging along the nearshore coastline of
California, Oregon, Washington, and British Columbia during summer and are remaining there
instead of migrating northward as do the bulk of the population (Sumich 1985).

In the past, gray whales have been seen irregularly in the Bay.  These whales may be individuals
that meandered off during the migration, although it is unknown specifically why they are
entering the Bay.  Most of these individuals eventually make their way out of the Bay.  The
number of gray whales sighted in the Bay has increased recently.  The Sea Training Institute
reported two gray whales in the Bay during 1999 and six in 2000, although some of these may be
repeat sightings.  The Oceanic Society has observed and recorded reported gray whales in the
Bay.  During spring 2000, most of the whales were seen near the mouth of the Bay as shown on
Figure 3.5.13.  Note that this figure shows reported gray whale sightings and not the actual
number of whales in the Bay at a given time.

The Oceanic Society has also reported increased numbers of sightings recently. Concurrent with
the increased sightings of gray whale in the Bay during 2000, approximately 29 gray whales
stranded dead within the Bay from April through July (Moore et al. 2001).  About a third of these
individuals were adults, and some appeared to be in good shape (e.g., not emaciated with a thick
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blubber layer).  Although some may have been killed by encounters with passing ships, the cause
of death for most was undetermined.

Pacific Harbor Seal (Phoca vitulina).  The harbor seal is protected by the Marine Mammal
Protection Act. Harbor seals are nonmigratory and can be found along shorelines and in estuaries
throughout North America.  Pacific harbor seals use the Bay year-round where they engage in
limited seasonal movements associated with foraging and breeding activities (Kopec and Harvey
1995).  They are the only marine mammals that permanently reside in the Bay.  Harbor seals
haul out in groups ranging in size from a few individuals to several hundred seals.  Habitats used
as haul-out sites include tidal rocks, bayflats, sandbars, and sandy beaches (Zeiner et al. 1990).
Haul-out sites are relatively consistent from year to year and are important habitats for harbor
seals (Kopec and Harvey 1995).  They are used for resting, breeding, and raising of pups.
Harbor seal haul-out sites are shown on Figure 3.5.14.  In the Bay, pupping occurs from March
to May, and molting in June and July (Kopec and Harvey 1995).  These activities correspond to
the greatest number of harbor seals counted at major haul-out sites in the Bay (Kopec and
Harvey 1995).  Haul-out sites that support some of the largest concentrations of seals include
Corte Madera Marsh and Castro Rocks in the Central Bay, Mowry Slough south of Dumbarton
Bridge, and Yerba Buena Island.

The total population of harbor seals in the Bay is estimated to be approximately 700 animals
(USFWS 1992).  Aerial counts by CDFG (1999) indicate that the harbor seal population has
remained relatively constant in the Bay from 1982 through 1995, with an average increase in the
population of 60 individuals over all years.  However, harbor seal populations in other areas off
the West Coast have been increasing by a much larger percentage since the late 1970s than that
observed in the Bay (Kopec and Harvey 1995).  Factors such as pollution and human disturbance
at haul-out sites in the Bay may be factors contributing to this population difference.

Harbor seals forage in shallow, intertidal waters on a variety of fish, crustaceans, and a few
cephalopods (e.g., octopus).  They also consume benthic organisms as well as schooling fishes.
The most numerous prey items identified in harbor seal fecal samples from haul-out sites in the
Bay include yellowfin goby, northern anchovy, Pacific herring, staghorn sculpin, plainfin
midshipman, and white croaker (Harvey and Torok 1994).

Salt Marsh Wandering Shrew (Sorex vagrans haliocoetes).  The salt marsh wandering
shrew is a Special Concern Species under FESA and a CDFG California Species of Special
Concern. The salt marsh wandering shrew is located in salt marshes of the South Bay and exists
in a narrow band of tidal marsh.  It is not present in diked marshes.  This insectivorous mammal
prefers wet, medium-high salt marshes that provide dense cover, abundant invertebrates, suitable
nesting sites, and fairly continuous ground moisture.  Suitable sites have abundant driftwood and
debris scattered among pickleweed 1 to 2 feet in height (Goals Project 2000).

Birds
American Bittern (Botaurus lentiginosus).  The American bittern is a federal species of

concern and is distributed widely in the Bay in fresh emergent wetlands.  This bird feeds in tall,
fresh or saline, emergent wetlands; less often in adjacent shallow water of lakes, backwaters of
rivers, or estuaries; and occasionally along adjacent shores.  It relies on tall, dense, emergent
vegetation for resting and roosting.  The American bittern declined due to draining of marshes,
pesticides, and overgrazing of emergent vegetation (Zeiner et al. 1990).
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American Peregrine Falcon (Falco peregrinus anatum).  The American peregrine falcon is
federally delisted but was formerly a federally listed endangered species.  It is still state-listed as
endangered.  The historic range of the American peregrine falcon extends throughout North
America from the boreal forests south into Mexico (USFWS 1992). Peregrines generally nest on
protected ledges of high cliffs in woodland, forest, and coastal habitats; however, pairs are also
known to nest on human-made structures such as bridges and buildings.

Caspian Tern (Sterna caspia).  Nesting colonies of Caspian tern are of concern; however,
this species is listed as "demonstrably secure; commonly found throughout its historic range"
(CDFG 2000).  Active South Bay and Central Bay colonies are located at Coyote Hills (west
levee), Alviso Pond A7, Hayward Shoreline, Ravenswood Slough, Brooks Island, and Naval Air
Station Alameda (Goals Project 1999).  It also nests within the Napa-Sonoma salt ponds complex
(Lu 2000).

Common Loon (Gavia immer).  The common loon is listed as a California Special Concern
species (CDFG) with a ‘demonstrably secure’ population.  The common loon is observed in the
Bay, but their nesting sites, which do not occur in the Bay region, are of primary concern (Zeiner
et al. 1990).

Double-Crested Cormorant (Phalacrocorax auritus).  The double-crested cormorant is a
CDFG species of special concern and is a permanent resident along the coast of California and
within the Bay.  It roosts beside water on offshore rocks, islands, steep cliffs, and trees, as well
as wharves and bridges.

Elegant Tern (Sterna elegans).  The elegant tern is a CDFG species of special concern, and
its nesting colonies are protected. Elegant terns are post-nesting visitors to coastal California
north of San Diego, generally between June and October (Zeiner et al. 1990). In the Bay, this
species is most often observed foraging or roosting near breakwaters and marinas in the Central
Bay.

Long-Billed Curlew (Numenius americanus).  Long-billed curlew is a federal and CDFG
species of special concern. Long-billed curlews commonly winter in the Central Valley, where
they occupy seasonal wetland habitats.  Smaller numbers of curlews also winter in San Francisco
Bay. This species breeds within the northeastern portion of the state in grassland or wet meadow
habitats that are usually adjacent to lakes or marshes.  Conversion of these breeding grounds to
agricultural areas is believed to be the primary cause for the decline of this species in the state
(Zeiner et al. 1990).

Northern Harrier (Circus cyaneus).  The northern harrier is a state species of concern. It
occurs throughout the state except for the Sierra Nevada and the Cascade Ranges. Breeding
usually occurs in shrubby vegetation within marshes, although nesting may also occur in
grasslands or other dry habitats away from water.  Harriers forage primarily on small mammals
that inhabit a variety of wet and dry habitats.

Salt Marsh Common Yellowthroat (Geothlypis trichas sinuosa).  The salt marsh common
yellowthroat is a California Special Concern species (CDFG 2000).  The salt marsh common
yellowthroat is mostly a resident in the fresh and brackish marsh habitat surrounding the Bay,
moving into saline tidal marshes in winter.  The salt marsh common yellowthroat population has
been reduced by 80 to 90 percent in the past 100 years due to loss of suitable habitat, with this
diminution most exacerbated in the South Bay (Goals Project 2000).
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Song Sparrow (Melospiza melodia).  Three subspecies of song sparrow reside year-round
in marshlands of San Francisco Bay: Alameda song sparrow (Melospiza melodia pusillula), San
Pablo song sparrow (M. m. samuelis), and Suisun song sparrow (M. m. maxillaris).  All three
subspecies are federal species of concern and CDFG species of special concern.  The Alameda
and San Pablo song sparrows are found predominantly in tidal salt marsh, which provides
optimum habitat for all life needs as long as the marsh contains numerous small channels and
complex vegetation structure.  Tidal brackish marsh dominated by tall hardstem bulrush (Scirpus
acutus), salt marsh bulrush (S. robustus), and concentrated areas of pickleweed and gumplant
provides habitat for the Suisun song sparrow.  The birds generally forage along the banks of
sinuous tidal channels and utilize gumplant bushes for nest sites and song perches.  The San
Pablo song sparrow ranges from San Pablo Bay and northern San Francisco Bay (south to
Sausalito and north Richmond), with the most suitable habitat in Petaluma Marsh.  The Alameda
song sparrow is found in the San Francisco Bay shores, breeding from San Francisco and
southeast Richmond south to Alviso. Their highest-quality habitat is located in Dumbarton
Marsh, Greco Island, and Outer Bair Island.  The Suisun song sparrow is found within the Suisun
Bay marsh complex and west to include Southhampton Bay (Goals Project 2000).

Densities of all of the song sparrow species (Alameda song sparrow, San Pablo song sparrow,
and Suisun song sparrow) are lower in the Central/South Bay, with a median of 3.7 birds/hectare
for the tidal marshes surveyed, than in San Pablo Bay (18 birds/hectare) and Suisun Bay (26
birds/hectare) (Nur et al. 1997).  Densities in San Pablo Bay range from 3.7 to 94 birds/hectare.
They range from 7.6 to 46 birds/hectare in Suisun Bay.  Highly channeled marshes were directly
correlated to higher song sparrow density for this species.

Fish
Green Sturgeon (Acipencer medirostris).  Green sturgeon are a federal and state species of

concern.  Green sturgeon are not abundant in any estuaries along the Pacific Coast but are known
to exist in the Estuary (Pycha 1956; Skinner 1962; Moyle 1976).  Green sturgeon are
anadromous fish that spend most of their lives in saltwater and return to spawn in freshwater.
Green sturgeon rely on streams, rivers, and estuarine habitat as well as marine waters during
their lifecycle.  They spawn in the lower reaches of large rivers with swift currents and large
cobble.  Juveniles remain in the estuaries for a short time and migrate to the ocean as they grow
larger.  Green sturgeon are found throughout the Bay and are native to the Sacramento-San
Joaquin River system.  Spawning occurs in the lower reaches of the Sacramento-San Joaquin
River system; however, feeding occurs throughout the Bay.  Sturgeon often feed on invertebrates
and small fish and are common in areas where herring spawn.

Pacific Lamprey (Lampetra tridentata).  Pacific lamprey are a federal species of special
concern.  Pacific lampreys range from Baja California to the Bering Sea in Alaska and Asia.  In
California, the species is more abundant from Monterey northward (Wang 1986). Pacific
lamprey are a parasitic anadromous species that enter freshwater streams from July to October,
and spawn the following spring.  Adults migrate to the ocean between January and April and
remain there for about 2 to 3 years before returning to freshwater to spawn (Pacific States Marine
Fisheries Commission 1997).  Within the Estuary, Pacific lamprey spawn primarily in the San
Joaquin, American, Sacramento, and Napa rivers and Sonoma and Walnut creeks (Wang 1986).
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Plants
Coastal Marsh Milk-Vetch (Astragalus pycnostachyus var. pychnostachyus).  The coastal

marsh milk-vetch is a CNPS List 1B plant.  The coastal marsh milk-vetch is a perennial herb that
blooms from April to October.  It occurs at the high edges of mesic coastal dunes, coastal salt
marshes, and streamsides.  Associated species include coyote brush (Baccharis pilularis) and
mule fat (Baccharis salicifolia).  Known from fewer than 10 occurrences, it is possibly
threatened by cattle trampling and erosion (CNPS 2001).

Delta Tule Pea (Lathyrus jepsonii var. jepsonii).  Delta tule pea is a federal species of
special concern.  Delta tule pea is a perennial herb that occurs in high brackish marshes, which
today are primarily associated with diked habitats dominated by nonnative grasses and herbs.
Within this habitat, Delta tule pea occurs in the lower end of well-drained high marsh gradients,
often on slight topographic relief above the marsh plain (Goals Project 2000).  Historically, this
species has occurred in Alameda, Contra Costa, Marin, Napa, and Santa Clara counties (Skinner
and Pavlik 1994).  The current distribution of Delta tule pea is believed to occur in Suisun Marsh
and in tidal brackish marshes along the Napa River (Goals Project 2000). Threats to the species
include agriculture and erosion.

Mason’s Lilaeopsis (Lilaeopsis masonii).  Mason’s lilaeopsis is state-listed as rare and is
found generally in marshes and swamps.  It is a minute perennial plant that spreads by rhizomes
and produces narrow, jointed leaves.  The plant extends from the margins of the Napa River in
Napa County, east to the channels and sloughs of the Delta in Contra Costa, Solano, Sacramento,
Yolo, and San Joaquin counties.  Associated vegetation includes pickleweed, alkali heath, salt
grass, and sea lavender.  Currently, approximately 130 occurrences of this plant are recorded,
although CDFG does not know how many of these still exist.  It is threatened by levee
maintenance and construction, widening of Delta channels for water transport, dredging and
dumping of spoils, recreation, erosion, and, potentially, changes in water quality in the Delta
(CDFG 2000).

Point Reyes Bird’s-Beak (Cordylanthus maritimus ssp. palustris).  Point Reyes bird’s-beak
is a federal species of special concern.  This species is a hemiparasitic annual herb that occurs in
high sandy salt marshes (Goals Project 2000).  Associated plants include marsh gumplant
(Grindelia stricta var. stricta), seaside lavender (Limonium californicum), and sandspurry
(Spergularia sp.).  The known range of Point Reyes bird’s-beak extends from northern Oregon to
Marin and Sonoma counties in the North Bay with small remnant populations known both from
Petaluma Marsh and near Gallinas Creek in Marin County.  Historically, this species was also
known to occur as far south as Santa Clara and San Mateo counties (Skinner and Pavlik 1994).
Threats to the species includes development, competition from invasive species, and cattle
grazing.

Suisun Marsh Aster (Aster lentus).  The Suisun Marsh aster is a CNPS List 1B plant.  The
Suisun Marsh aster is a rhizomatous perennial herb that blooms from May to November.  It is
endemic to the Delta, occurring in brackish and freshwater marshes and swamps.  Most often, it
is associated with common reed, bulrush, blackberry, and cattail.  Populations occur in Suisun
Slough, Van Sickle Island in Suisun Marsh, Barker Slough, the San Joaquin River shoreline in
Antioch, Brannon Island, and Sherman Island (CDFG 2001).  The Suisun Marsh aster is
seriously threatened by marsh habitat alteration and loss (CNPS 2001).
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Special Aquatic Sites
Under Section 404 of the Clean Water Act, the U.S. Army Corps of Engineers (USACE)
regulates the disposal of dredged and fill materials into “waters of the United States.”  Waters of
the U.S. include intrastate lakes, rivers, streams (including intermittent streams), bayflats,
sandflats, wetlands, sloughs, prairie potholes, wet meadows, playa lakes, or natural ponds, and
wetlands adjacent to any water of the U.S. (33 Code of Federal Regulations [CFR] Part 328).  In
areas subject to tidal influence, Section 404 jurisdiction extends to the high tide line or to the
boundary of any adjacent wetlands.  Certain waters of the U.S. are considered “special aquatic
sites” because they are generally recognized as having unique ecological value.  Such sites
include sanctuaries and refuges, mudflats, wetlands, vegetated shallows, eelgrass bed, coral
reefs, and riffle and pool complexes.  Special aquatic sites are defined by the U.S. Environmental
Protection Agency (USEPA), and may be afforded additional consideration in the permit process
for a project.  The following describes eelgrass, wetlands, and tidal marshes that were previously
discussed in Section 3.5.1.2.

Eelgrass (Zostera marina) is a native marine vascular plant indigenous to the soft-bottom bays
and estuaries of the Northern Hemisphere.  It has been afforded special management
considerations by CDFG, USFWS, National Marine Fisheries Service (NMFS), and the Golden
Gate Audubon Society.  The species is found from middle Baja California and the Sea of Cortez
to northern Alaska along the west coast of North America, and is common in healthy, shallow
bays and estuaries.  The depth at which this species grows is a function of light penetration.  At
greater depths, light is reduced to a level below which photosynthesis is unable to meet the
metabolic demands of the plant to sustain net growth (the photocompensation depth).

Eelgrass beds perform multiple functions within an estuarine ecosystem.  For example, they
provide a nursery area for many species of fish, including Pacific herring, halibut, and English
sole.  Detritus from eelgrass is not only used by animals immediately adjacent to the beds, but
also is transported further into the estuary, making it an important part of the detrital-based food
web.  As substrate for the epiphytic algae, invertebrates, and crustaceans on which these species
feed, eelgrass beds also contribute to the ecosystem at multiple trophic levels.  Eelgrass beds are
also foraging areas for wintering waterfowl such as American wigeon (Anas americana) that
feed on the roe and invertebrates.

In addition to being refugia for young fish, eelgrass beds stabilize shorelines by dampening wave
energy, collecting sediments transported to the shore, and preventing erosion.  They also improve
water quality by collecting and filtering organic matter and sediments.  This filtering also acts as
a nutrient pump, transferring waterborne nutrients to the sediments and invertebrates.

Eelgrass is easily affected by changes in water quality and turbidity.  Eelgrass beds are extremely
dynamic, expanding and contracting by as much as several hectares per season depending on the
quality of the site.  Consequently, they serve as an indicator community for the overall health of
an estuary.

A 1987 NMFS survey of San Francisco Bay documented 128 hectares (316 acres) of eelgrass,
covering less than 0.1 percent of the total Bay bottom.  Table 3.5.5 lists the location and acreage
of all the beds located.  Eelgrass beds are scattered throughout the Bay, and approximately one-
third of all beds are in San Pablo Bay (Wyllie-Echeverria and Rutten 1989).  Although there
have been a number of site specific surveys for eelgrass over the years, a more recent
comprehensive survey of the Bay has not been conducted.  Figures 3.5.15 through 3.5.17 show
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known locations  of eelgrass beds in the North Bay, Central Bay, and South Bay, respectively.
The water tends to get more turbid and brackish in Northern San Pablo Bay and Suisun Bay and
eelgrass generally does not grow in areas of high turbidity or brackish water.  No known beds are
located in these areas.

3.5.1.5 Regulatory Setting

Federal

Federal Endangered Species Act (16 USC 1531-1544)
FESA provides protection for endangered and threatened species and requires conservation of
such species’ critical habitats in the ecosystem.  An “endangered” species is a species in danger
of extinction throughout all or a significant portion of its range.  A “threatened” species is one
that is likely to become “endangered” in the foreseeable future without further protection.  Other
special-status species include “proposed” and “candidate” species, and “species of concern.”
Proposed species are those that have been officially proposed (in the Federal Register) for listing
as threatened or endangered.  Candidate species are those for which enough information is on file
to propose listing as endangered or threatened.  “Species of concern” are species for which not
enough information is on file to support a listing proposal, but still may be appropriate for listing
in the future after further study.  A “delisted” species is one whose population has reached its
recovery goal and is no longer in jeopardy.

The FESA is administered by the USFWS and the NMFS.  In general, NMFS is responsible for
protection of FESA-listed marine species and anadromous fishes, while other species are under
USFWS jurisdiction.

FESA Section 9 prohibits the “take” of listed species, while Section 7 of this act provides a
means of authorizing the “take” of listed species.  Taking is defined by FESA [Section 3(19)] to
mean “to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or attempt to
engage in any such conduct.”   Section 7 requires formal consultation with USFWS or NMFS for
projects that may affect those species that are either listed as or proposed for listing as
endangered or threatened, to ensure that the proposed action will not jeopardize listed species or
destroy or adversely modify designated critical habitat.  “Take” of fully protected species can
only be authorized for necessary scientific research.  “Incidental take” permits cannot generally
be issued for fully protected species.  Fully protected species in the project area include salt
marsh harvest mouse, California clapper rail and California black rail.

A proposed project may address federally listed species in one of two ways: (1) a nonfederal
government entity may resolve potential adverse impacts to protected species or (2) a federal
lead agency may regulate a proposed project and develop mitigation for any significant impacts
to federally listed species.  Both cases require consultation with the USFWS and/or NMFS,
which ultimately issues a final opinion determining whether the federally listed species will be
adversely impacted by a proposed project.
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Fish and Wildlife Coordination Act (16 USC 661-667e)
The original act of March 10, 1934, authorized the Secretaries of Agriculture and Commerce to
assist and cooperate with federal and state agencies to protect, rear, stock, and increase the
supply of game and fur-bearing animals, as well as to study the effects of domestic sewage, trade
wastes, and other polluting substances on wildlife.

The amendments to this act, enacted in 1946, require consultation with the USFWS, NMFS, and
state agencies responsible for fish and wildlife resources for all proposed federal undertakings
and nonfederal actions needing a federal permit or license that would impound, divert, deepen, or
otherwise control or modify a stream or waterbody, and to make mitigation and enhancement
recommendations to the involved federal agency.

Additionally, the act requires that wildlife conservation be coordinated with other features of
water resource development programs.  Determination under this authority for specific projects
located in estuarine areas constitute compliance with the provisions of the Estuary Protection
Act, as discussed below.

Estuary Protection Act (16 USC 1221–1226)
This act highlights the value of estuaries and the need for conservation of their valuable natural
resources.  It authorizes the Secretary of the Interior, in cooperation with other federal agencies
and the states, to study and inventory estuaries of the United States and to determine whether any
areas should be acquired by the federal government for future protection.

Under this act, the Secretary of the Interior is required to review all project plans and reports for
land and water resource development affecting estuaries and make an assessment of likely
impacts and related recommendations for conservation, protection, and enhancement of
estuaries.

Magnuson-Stevens Fisheries Act (16 USC 1801-1882)
The original act was passed in 1976, and its primary purposes were conservation and
management of U.S. fishery resources, development of U.S. domestic fisheries, and phasing out
foreign fishing activities within federal waters, the 200-mile limit extending from the edge of
state waters.  This area become known as the Exclusive Economic Zone (EEZ), and the
Magnuson Act achieved its goal of eliminating foreign fisheries and enhancing domestic
fisheries in the EEZ.

The Amended Magnuson-Stevens Fishery Conservation and Management Act of 1996, also
known as the Sustainable Fisheries Act (Public Law 104-297), requires all federal agencies to
consult with the Secretary of Commerce on proposed projects authorized, funded, or undertaken
by that agency that may adversely affect Essential Fish Habitat (EFH).  The main purpose of the
EFH provisions of the Sustainable Fisheries Act is to avoid loss of fisheries due to disturbance
and degradation of the fisheries habitat.

The act requires that EFH must be identified for all species federally managed under the Pacific
Fisheries Management Council (PFMC).  The PFMC is responsible for managing commercial
fisheries resources along the coasts of Washington, Oregon, and California.  Managed species
are covered under three fisheries management plans:
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• Coastal Pelagic Fishery Management Plan;

• Pacific Groundfish Fishery Management Plan; and

• Pacific Salmon Fishery Management Plan.

Migratory Bird Treaty Act (16 USC 703-712)
This act established special protection for migratory birds by regulating hunting or trade in
migratory birds.  Furthermore, this act prohibits anyone to take, possess, buy, sell, purchase, or
barter any migratory bird listed in 50 CFR 10, including feathers or other parts, nests, eggs, or
products, except as allowed by implementing regulations (50 CFR 21).  Definition of “take”
includes any disturbance that causes nest abandonment and/or loss of reproductive effort (e.g.,
killing or abandonment of eggs or young), and such activity is potentially punishable by fines
and/or imprisonment.

Marine Mammal Protection Act (16 USC 1361-1421h)
The Marine Mammal Protection Act, adopted in 1972, makes it unlawful to take or import any
marine mammals and/or their products.  Under Section 101(a)(5)(D) of this act, an incidental
harassment permit may be issued for activities other than commercial fishing that may impact
small numbers of marine mammals.  An incidental harassment permit covers activities that
extend for periods of not more than 1 year and that will have a negligible impact on the impacted
species.  Amendments to this act in 1994 statutorily defined two levels of harassment.  Level A
harassment is defined as any act of pursuit, torment, or annoyance that has the potential to injure
a marine mammal in the wild.  Level B harassment is defined as harassment having potential to
disturb marine mammals by causing disruption of behavioral patterns including, but not limited
to, migration, breathing, nursing, breeding, feeding, or sheltering.

Executive Order 13112: Invasive Species
The purpose of this order is to prevent the introduction of invasive species and to provide control
for the spread of any invasive species that have already been introduced.  This law prohibits the
federal government to “authorize, fund, or carry out actions that it believes are likely to cause or
promote the introduction or spread of invasive species in the United States or elsewhere unless,
pursuant to guidelines that it has prescribed, the agency has determined and made public its
determination that the benefits of such actions clearly outweigh the potential harm caused by
invasive species; and that all feasible and prudent measures to minimize risk of harm will be
taken in conjunction with the actions.”

Additionally, this order requires federal agencies to consult with the Invasive Species Council,
consistent with the Invasive Species Management Plan.

Section 404/10 Jurisdiction (33 USC 1251-1376)
Under Section 404 of the Clean Water Act, the USACE regulates the disposal of dredged and fill
materials into “waters of the United States,” which include intrastate lakes, rivers, streams
(including intermittent streams), bayflats, sandflats, wetlands, sloughs, prairie potholes, wet
meadows, playa lakes, or natural ponds, and wetlands adjacent to any water of the U.S. [33 CFR
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328].  In areas subject to tidal influence, Section 404 jurisdiction extends to the high tide line or
boundary of any adjacent wetlands.

The USACE also regulates navigable waters under Section 10 of the Rivers and Harbors Act.
Navigable waters are defined as “those waters of the United States that are subject to the ebb and
flow of the tide shoreward to the mean high water mark and/or are presently used, or have been
used in the past, or may be susceptible to use to transport interstate or foreign commerce” [33
CFR 322.2].

In San Francisco Bay, waters of the U.S. include open waters of the Bay, seasonal and tidal
wetlands, and intertidal habitats.  Any dredge or fill activities required as a part of ferry
implementation and/or operation require a permit from the USACE.

California Endangered Species Act (California Fish and Game Code 2050-2116)
Similar to FESA, CESA, along with the Native Plant Protection Act, authorizes the California
Fish and Game Commission to designate, protect, and regulate the taking of special-status
species in the state of California.  CESA defines “endangered” species as those whose continued
existence in California is jeopardized.  State-listed “threatened” species are those not presently
threatened with extinction, but which may become endangered if their environments change or
deteriorate.  Any proposed projects that may adversely impact state-listed threatened or
endangered species must formally consult with the CDFG.  In addition to listed species, the
CDFG also maintains a list of “Species of Special Concern,” most of which are species whose
breeding populations in California may face extirpation.  To avoid the future need to list these
species as endangered or threatened, the CDFG recommends consideration of these species,
which do not as yet have any legal status, during analysis of the impacts of proposed projects.

3.5.2 Impacts and Mitigation
The following section describes the potential impacts that expanded ferry service could have on
the biological environment.  It is organized by major biological habitat or species type (e.g.,
overall Bay habitat, benthic environment, fish, marine mammals, etc.).  Where applicable, a
distinction is made between impacts from construction of ferry facilities and operation of vessels.
This section is an evaluation of impacts from the overall ferry service expansion and, therefore,
the discussion addresses the overall potential for impacts and the mitigation measures that can be
adopted to avoid or minimize these effects.

3.5.2.1 Significance Criteria
Impacts would be considered significant if they would:

• Substantially affect threatened, endangered, or protected species;

• Alter or diminish designated critical habitat2 or special aquatic sites, including eelgrass beds,
mudflats, and wetlands;

                                                
2 Habitat, whether occupied by listed species or not, that has been determined to be essential for the conservation
and management of a listed species and has been formally described in the Federal Register.
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• Result in the reduction of protected wetland habitat as defined in Section 404 of the Clean
Water Act and/or in Section 6610 of the San Francisco Bay Conservation and Development
Commission (BCDC) McAteer-Petris Act or result in alteration of desirable functions and
values through direct removal, filling, hydrological interruption, or other means;

• Cause the introduction or substantial spread of invasive nonnative plants or wildlife;

• Interfere substantially with the movement of resident or migratory fish or wildlife species;

• Cause substantial or sustained impact to spawning habitat of commercially important species
(e.g., Pacific herring); and/or

• Cause underwater sound pressure levels during construction or operation that exceed
National Marine Fisheries Service (NMFS) guidelines for protection of marine mammals
(i.e., 160 decibels [dB] referenced to 1 micropascal [160 dB re 1 µPa]).

3.5.2.2 Potential Impacts on Habitat
This section identifies impacts that could potentially affect biological habitat types.  These
habitat types include tidal marshes (including salt and brackish marshes), mudflats, agricultural
baylands, salt ponds, and sandy or rocky shorelines.

Impact B-1 Loss of jurisdictional wetland habitat could occur in areas of dredging and
construction at terminal facilities.

The need for dredging of channels has been minimized with the Proposed Project, with only the
Hercules/Rodeo site predicted to potentially require new dredging of an access channel.  There is
an unknown potential for minor incidental dredging for installation or upgrading of facilities.
The Hercules/Rodeo site has not been regionally identified as an area of wetland habitat, and
therefore impacts to wetlands are not expected from any needed dredging activity.  This would
have to be verified once this terminal site has been specifically selected and advanced for further
evaluation.

At the regional level of evaluation, mapped wetland areas could potentially occur at the
Pittsburg/Antioch and Martinez vicinity.  Areas of tidal marsh are located in the vicinity of the
existing Larkspur terminal.  These resources could potentially be affected by new construction of
water transit terminal facilities, if wetland resources are specifically present at these or any of the
Proposed Project sites.

Summary of Impact B-1
• Regionally mapped wetlands are present in the vicinity of the Pittsburg/Antioch and Martinez

terminals.  New terminal construction could impact wetlands at these or other Proposed
Project terminals if the resources are present.  This impact could be potentially significant.

Mitigation B-1.1: Terminal locations, while having the potential for wetland impacts, have not
been specifically surveyed for wetland habitat occurrence with respect to project features
because no specific improvements are proposed at this time.  Existing mapping of wetlands,
discussed in Section 3.5.1 (Environmental Setting), was used to identify areas of known
wetlands, but these maps and databases are regional in nature.  As part of the environmental
studies and documentation for specific projects, wetland areas should be delineated on a site-



SECTIONTHREE 3.5 Biology

I:\28066519\FINAL DRAFT EIR\A_FINAL EIR TEXT\SECTION 3\FINAL SECTION 3.5 (BIOLOGY).DOC\13-JUN-03\\OAK  3.5-31

specific basis.  Specific wetland boundary determinations shall be used to avoid disturbance of
these resources when specific terminal layout plans are defined.  For example, parking lot
facilities, typically the largest part of a terminal footprint, could be located in areas away from
the shore and associated wetlands.

Mitigation B-1.2: In cases where wetland impacts are unavoidable, suitable compensatory
mitigation shall be designed within the same subarea and implemented in consultation with the
appropriate regulatory agencies.

The Goals Project (1999) has described habitat restoration goals and 115 potential restoration
sites around the Bay, representing tens of thousands of acres of potential habitat restoration.
While not all of these sites may be within the same subarea, available, or suitable for the types of
mitigation necessary for impacts from terminal construction, a substantial amount of area could
potentially be used by the project proponent for compensatory mitigation.  The total area of
wetland impacts, though not calculated for this document, is expected to be minimal compared to
the areas potentially available for mitigation.

Impact After Mitigation: Impact B-1 would be potentially significant if loss of wetlands could
not be substantially avoided and/or successfully mitigated.  The residual impact cannot be
quantified until site-specific mitigation measures are designed and thus is considered potentially
significant.

Impact B-2 Construction of terminals could result in increased potential for the spread
of invasive nonnative plant species in disturbed habitats.

Construction activities in tidal wetland areas could result in the spread of nonnative invasive
plant species that are of concern in San Francisco Bay.  Of particular concern is the nonnative
smooth cordgrass, Spartina alterniflora.  This is the most widespread of the nonnative cordgrass
species and has the ability to invade and exclude and/or hybridize with the native Pacific
cordgrass, alter native northern saltmarsh habitat, colonize tidal mudflats, and reduce open-water
areas, potentially resulting in reduced habitat for foraging shorebirds, fish, and invertebrates.
Most smooth cordgrass occurs in the South Bay (SFEISP 2002).  Other species in the Bay
include S. anglica, S. densiflora, and S. patens.

Dredging in areas of nonnative cordgrass infestations could increase the spread of this species by
creating root fragments and rhizomes that could disperse with the tides.  However, as discussed
for impact B-1, dredging is limited within the Proposed Project to Hercules/Rodeo, and regional-
level information does not identify this as a site of concern for nonnative cord grass.  Erosion
from ferry operations, which could disperse root fragments and rhizomes, is not expected to be
significant when using the prescribed measure discussed under Impact WW-1.

Summary of Impact B-2
• The Proposed Project would involve construction of new facilities, including in the South

Bay where smooth cordgrass is most widely distributed.  According to mapping by the San
Francisco Estuary Invasive Spartina Project (SFEISP), this species may occur in areas near
the potential Oyster Point and Redwood City terminal locations.  Spread of this species due
to project construction would be considered significant.  Therefore, this impact is considered
potentially significant.
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Mitigation B-2.1: Preconstruction surveys by a qualified biologist/botanist shall be conducted to
identify and map areas of smooth cordgrass within potential terminal locations where this species
could potentially occur.  Identified areas of nonnative cordgrass, if falling within areas of
disturbance, shall be removed to the extent feasible prior to construction activities.  The methods
of removal shall be developed in coordination with the USACE and consultation with the
SFEISP.  Eradication of this species at a site shall be done well in advance of construction.
However, depending upon the extent, complete removal may be infeasible.  In this case, funding
of an area-wide cordgrass eradication program would be used as mitigation.

Impact After Mitigation: Impact B-2 would be less than significant after successful
implementation of Mitigation B-2.1.

Impact B-3 Project construction could result in the removal or disturbance of “Special
Aquatic Sites”, including eelgrass beds, mudflats, and wetlands.

Eelgrass beds, mudflats, and wetlands are considered special aquatic sites and are subject to
USACE jurisdiction under Section 404 of the Clean Water Act and to BCDC jurisdiction under
Section 66605 of the McAteer-Petris Act.  Eelgrass in the Bay provides spawning habitat for
herring, serves as a nursery ground, and provides shelter for juvenile fish, among other functions.
Mudflats serve as important foraging areas for shorebird species and provide shallow-water
habitat for juvenile fish.

Wetlands, eelgrass and mudflats could be impacted from vessel wake if it is severe enough to
cause shoreline erosion.  This issue is addressed and mitigated in Section 3.3.  Deepening areas
to create channels could result in the permanent loss of these habitat types.  In addition, eelgrass
beds may be impacted indirectly during construction by sedimentation in areas adjacent to
dredging operations.  Potential removal or other disturbance causing degradation to eelgrass beds
or mudflats would be considered a significant impact.

For the Proposed Project, locations that have the potential to include mudflats to varying degrees
include Berkeley/Albany, Martinez, and Hercules/Rodeo.  Hercules/Rodeo is the only location
where dredging of an access channel would be required.

Known eelgrass beds are located near the entrance to the potential Richmond terminal and at the
Harbor Bay location.  Eelgrass may be affected by ferry operations (e.g., wake and prop wash) if
vessels pass in close proximity to eelgrass beds.  While known eelgrass beds have not been
identified near other proposed terminals or near new routes, new sidescan sonar survey
techniques have been identifying eelgrass in areas previously thought not to have eelgrass.

Potential wetland impacts are addressed under Impact B-1.

Summary of Impact B-3
• Impacts to Special Aquatic Sites could occur from dredging operations, construction of

facilities, or severe erosion from wake wash.  Any impacts to special aquatic sites would be
considered significant.  Special aquatic sites are identified on a regional level at
Berkeley/Albany, Martinez, Richmond, and Hercules/Rodeo.  However, Hercules/Rodeo is
the only location where dredging of an access channel would be required.  Without site-
specific study, this impact is considered potentially significant.
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Mitigation B-3.1: Disturbance of eelgrass beds and mudflats shall be avoided in the design of
project features and routing of ferries.  Site specific sidescan sonar surveys would be required
prior to implementation of new routes or construction of new terminals to verify that eelgrass is
not present.

Mitigation B-3.2: As part of the environmental studies and documentation for specific projects,
specific areas of eelgrass beds and mudflats that could be impacted shall be specifically
determined.

The general locations of eelgrass beds in the Bay were mapped in the late 1980s (Figures 3.5.15
through 3.5.17).  Recent comprehensive mapping of eelgrass beds in the Bay has not been
conducted.  If any project construction were to occur in the vicinity of any of these known beds,
updated mapping of the extent of the beds should be conducted.  Methods include use of side-
scan sonar techniques, possibly in conjunction with other techniques such as visual surveys.  In
addition, areas that are less than 3 meters deep may have a reasonable potential to support
eelgrass while areas less than 1.5 meters deep have a moderate potential to support eelgrass.
Areas such as these should be surveyed to determine the current status of eelgrass prior to design
and construction, and this information shall be used to avoid or substantially minimize impacts.

In cases where impacts to eelgrass beds or mudflats are unavoidable, suitable compensatory
mitigation shall be designed in consultation with the appropriate state and federal agencies such
as the U.S. Army Corps of Engineers (USACE), the U.S. Environmental Protection Agency
(USEPA), the California Department of Fish and Game (CDFG), the San Francisco Bay
Regional Water Quality Control Board (RWQCB), and BCDC.  However, it should be noted that
very little eelgrass mitigation has been done in San Francisco Bay and that mitigation of eelgrass
impacts may not be feasible or successful in all cases.

If impacts to eelgrass are unavoidable or impacts cannot be reduced to an acceptable level,
compensation or offsetting mitigation shall be further investigated.  Mitigation shall provide
enhanced functions and values relative to the impacted special aquatic sites.  A mitigation plan
shall be prepared that identifies the specific habitat restoration methods, the criteria to be used
for monitoring and evaluating the success of the mitigation effort, and a contingency plan if the
mitigation fails.

Mitigation B-3.3: Indirect impacts to eelgrass beds from sedimentation shall be avoided or
reduced through the use of silt curtains to protect the beds from sedimentation or other methods
that would otherwise protect the eelgrass from turbidity plumes generated during dredging.
Mitigation for indirect effects would need to be evaluated on a case-by-case basis as the
techniques used may differ from site to site.  For example, at a given location, the specific
dredging requirements and the potential for sediment plume generation and specific areas that
may be impacted by the sediment plume should be evaluated.  If it appears eelgrass could be
affected by sedimentation, then site-specific conditions (depth, etc.) and local tidal currents shall
be assessed to determine the best way to deploy mitigation, such as silt curtains.

Impact After Mitigation: The applicability and potential for success of eelgrass impact
mitigation should be determined on a site-specific basis.  For some sites, impacts would be less
than significant after implementation of Mitigations B-3.1 through B-3.3.  However, for some
sites, impacts could still be potentially significant.
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3.5.2.3 Potential Effects on Plankton/Productivity
Impact B-4 Turbidity caused by dredging would reduce light penetration in the water

column and could locally reduce phytoplankton production.
Dredging activity at the Hercules/Rodeo site or minor incidental dredging of other locations
could cause increased sediment concentrations in the upper water column, reducing sunlight
penetration, which in turn can reduce the depth of the zone in which phytoplankton are
productive.  Phytoplankton productivity is reduced at suspended sediment concentrations that
may occur in estuaries during periods of high runoff or when wind and currents agitate
sediments.

The Port of Oakland evaluated turbidity plumes associated with clamshell dredging operations
for its 50-foot deepening project (Port of Oakland 1998).  The results indicated that increases in
turbidity tended to be localized, with the most concentrated portion of the plume located near the
bottom and with decreasing concentrations nearer the surface.  The studies showed that light
transmissivity in a 13-meter (42-foot) water column decreased by approximately 5 percent (from
40 to 35 percent transmissivity) in near-surface waters, while transmissivity near the bottom
decreased by as much as 35 percent (to only 5 percent transmissivity at the bottom).

Turbidity plumes are expected to dissipate quickly after dredging activities are completed.  Sand
settles very rapidly, in a matter of minutes.  Silts settle more slowly, on the order of
approximately 1.2 meters (4 feet) per day.  Very fine clay particles can remain suspended in the
water column for longer periods of time.

The impact of dredging and dredge material disposal on phytoplankton is expected to be
localized to the dredging areas (within 100 to 200 meters) and to be short-lived because the
material dissipates and settles relatively quickly out of the upper water column.

Due to the relatively small scale of dredging operations for the Proposed Project
(Hercules/Rodeo only), with the potential for minor incidental dredging at other locations, it is
unlikely that any of the necessary dredging would result in a reduction in phytoplankton
productivity that would significantly affect Bay-wide production at other trophic levels (e.g.,
benthos, fish, etc.).  However, each individual project should be reviewed with respect to
dredging needs, sediment types, and local current conditions to evaluate the potential of a dredge
plume at a given location.

No established threshold of significance exists for this impact; however, the impact of increased
suspended solids on estuary zooplankton is not expected to be significant for the same reason
stated above for phytoplankton: primarily because turbidity plumes are expected to be localized
and short-lived.

Summary of Impact B-4
• The Proposed Project would require dredging at one potential known terminal location

(Hercules/Rodeo).  This dredging could cause turbidity plumes that could locally reduce
phytoplankton productivity during the period that dredges are operating.  This impact to
productivity in the Bay is expected to be local and short-lived.  No long-term impacts to
plankton and productivity are expected from implementation of the Proposed Project.
Therefore, this impact is anticipated to be less than significant.  No mitigation is required.
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3.5.2.4 Potential Effects on Benthos
Potential impacts to benthic (bottom dwelling) communities that could occur during construction
of new terminals or dredging new channels include:

• Removal of benthic organisms during dredging operations and sedimentation on adjacent
areas;

• Temporary loss of benthic prey items for larger animal species such as fish, birds, and
mammals; and/or

• Potential reduction of native benthic species and increases or spread of nonnative species
during the recolonization of bottom habitat disturbed by construction activities.

Impact B-5 Disturbance of benthic habitat from dredging could result in the temporary
loss of benthic (bottom dwelling) organisms.

The Proposed Project would require construction dredging only for access at Hercules/Rodeo.
Minor amounts of incidental dredging could be needed at other locations during installation or
upgrading of existing facilities.  Dredging of sediments for creation of channels could result in
the temporary loss of benthic (bottom dwelling) organisms in dredged sediments.  Some benthic
species serve as sources of food for diving birds, fish, and mammals such as harbor seals.  The
loss of organisms could temporarily and locally decrease food resources.

In addition to the direct loss of organisms, additional organisms could be impacted by the settling
of suspended sediments in areas adjacent to the dredging operations.  This increased
sedimentation could potentially bury fauna or clog feeding and respiration structures.  The
potential impacts of sedimentation would depend on the amount of dredging, current patterns,
rate of accumulation, and the types of benthic organisms present.  For example, burrowing
organisms would likely be less impacted or could withstand deeper burial than surface and
suspension feeding organisms, which do not possess a strong ability to burrow upward through
newly deposited sediments.  Studies reported by the Port of Oakland (1998) suggested that
average critical burial depths ranged from 5 centimeters maximum for surface feeders to 30
centimeters for active burrowers.

Following dredging, disturbed areas are anticipated to recolonize first with opportunistic species.
These species, characterized by rapid growth and reproduction, may not be the same species that
were present in the area prior to the disturbance.  Marine benthic invertebrates usually colonize
disturbed sedimentary habitats via pelagic larvae that settle from the water column.  Early
colonists are often polychaete worms with opportunistic life histories, which includes short
generation times, high number of larvae, and high mortality rates (Oliver et al. 1977; Lenihan
and Oliver 1995; Conlan et al. 1998).

Routine maintenance dredging, if needed, would continue to periodically disturb the benthic
community.

Summary of Impact B-5
• The Proposed Project would require construction dredging only at Hercules/Rodeo.  The

dredging would disturb approximately 9.8 acres, representing 0.003 percent of shallow
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benthic habitat in the Bay.  This dredging would result in the removal of benthic organisms
from the dredged areas.  In addition, some loss or degradation of the benthos in areas
immediately adjacent to the dredged areas is anticipated due to increased sedimentation.  The
disturbed areas are expected to recolonize with organisms once the dredging is complete;
thus, benthic prey items would return.  The temporary loss of benthic organisms is
considered less than significant.  No mitigation is required.

Impact B-6 Disturbance of habitat by dredging may result in the spread of nonnative
benthic invertebrate species.

San Francisco Bay has been disturbed by a wide variety of human activities, including the
introduction of nonnative benthic invertebrates (Cohen and Carlton 1995; Cohen 1996).  Among
the benthic infauna, the average number of introduced species is highest throughout the main
estuary and into fresh-brackish water habitats (34-79 percent); is lower in the Central and South
Bay marine muddy habitats (23 percent), and is lowest in the Central Bay sandy habitats (11
percent) (Lee et al. 1999).  The opportunistic life histories of many introduced species are widely
recognized; they are similar to early colonists in a natural succession.  However, unlike early
native colonists, some nonnative species can be strong competitors that persist and are not
replaced by less opportunistic native species later in succession (Nichols and Thompson 1985).
Certain nonnative species such as Potamocorbula appear to have a greater impact on the
ecosystem than other species.  Lee et al. (1999) indicate that although the Bay has been invaded
by more than 200 species, only a small number, such as Potamocorbula, mitten crabs, and green
crabs, are considered to pose a threat to ecosystem sustainability.  Many of the nonnative species
inhabiting the Bay serve ecological functions similar to native species.

Disturbance of sediments from dredging operations could lead to recolonization of the disturbed
areas by increased densities of nonnative species.  However, Potamocorbula is already
widespread in the North Bay and may already be found in relatively high densities in areas that
would be disturbed by the project (Peterson 1996).  This, in addition to the fact that the areas that
could be dredged under the Proposed Project are small relative to the available benthic habitat in
the Bay (0.003 percent), this impact is not considered significant.  The project would not result in
the introduction of any new species to the Bay.

Summary of Impact B-6
The Proposed Project would require dredging to access a potential terminal location at

Hercules/Rodeo.  Recolonization after dredging could result in an increase in the number of
nonnative species, or an increase in the number if individuals of a particular nonnative
species, in the disturbed areas.  Many nonnative species serve ecological functions similar to
native species, though some species, such as Potamocorbula, can have a greater impact on
the ecosystem.  Potamocorbula however, is already relatively widespread in North Bay areas
that would be likely disturbed.  The areas that could be dredged are small relative to the
available benthic habitat in the Bay and this impact is considered less than significant.
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3.5.2.5 Potential Impacts on Fish
Impact B-7 Dredging could adversely impact fish species near the construction activities.

Construction dredging would only be potentially necessary at the Hercules/Rodeo terminal site.
Increased turbidity levels caused by dredging can adversely affect dissolved oxygen levels in the
water and oxygen uptake by fish in the immediate vicinity of the plume due to clogged or
lacerated gills.  Studies cited by the Port of Oakland indicated that juvenile Chinook salmon
showed damage to the gill tissues after exposure to suspended solids concentrations of 1,547
mg/L for 96 hours.  Because fish tend to avoid areas of high turbidity and return when
concentrations of suspended solids are lower, impacts are generally expected to be minimal.
Nevertheless, dredging at the Hercules/Rodeo location, where fish might migrate or could not
avoid the sediment plume, could be potentially significant.  Impacts due to dredging are
discussed further under Impact D-4 (Section 3.1).  Similar impacts could result during
maintenance dredging.

Summary of Impact B-7
• The Proposed Project would require dredging at one terminal location, and this action has the

potential to adversely affect fish species and movements.  This impact is considered
potentially significant.

Mitigation B-7.1: Mitigation for Impact B-7 is the same as discussed under Impact D-4.

Impact After Mitigation: Impact B-7 would be reduced after implementation of dredging
Mitigations D-4.1 and D-4.2 (Section 3.1).  Implementation of site-specific mitigation measures
at the project level would further reduce Impact B-7 to less than significant levels.

Impact B-8 Dredging and associated turbidity could affect spawning by Pacific herring.

Increased turbidity and sedimentation could adversely affect Pacific herring (Clupea harengus),
a commercially important species that spawns in the Bay.  However, herring spawning generally
occurs in the central portion of the Bay (Figure 3.5.6).  Proposed Project terminals within known
herring spawning boundaries include Mission Bay, Harbor Bay Island, Berkeley/Albany, and
Richmond.  No new dredging would be required for access channels any of these terminals.

Summary of Impact B-8
• The Proposed Project would not require dredging at locations in the Bay used by herring to

spawn.  This impact would be considered less than significant.

Impact B-9 Underwater noise from pile driving and other construction activities could
impact nearby fish.

Fish could be temporarily displaced by noise from construction activities (barges, workboats,
etc.), but would return once the construction activities ceased.

Construction activity associated with pile driving would result in increased underwater noise and
acoustic pressure waves.  Underwater noise and acoustic pressure resulting from pile driving
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could affect aquatic resources by causing behavioral avoidance of the construction area and/or
sublethal or lethal effects on sensitive species.  Fish mortality resulting from pile driving
activities could be considered a significant impact, particularly if the activity results in take of
listed species such as winter-run chinook.

The severity of adverse effects on fish (e.g., behavioral avoidance) depends upon a number of
factors, including the concentration and location of fish within the area, species-specific
differences in sensitivity to acoustic pressures, the depth of water, bottom- and surface-water
characteristics, and the type of pile (steel, concrete, and hammer size).  Exposure to sound
pressure levels in water associated with pile driving also decreases exponentially as a function of
the distance from the source.

Sound pressure levels of 180 dB re 1 µPa are known to cause permanent injury to the lateral line
and inner ear of fish (Hastings et al. 1996).  Damage to these organs results in disorientation and
the inability to locate food and avoid predators. Exposure to low-frequency underwater sound
may also result in reduced hatching rates of fish eggs and reduced larval fish survival.  Fish eggs
are known to be especially vulnerable to vibration and acoustic pressure waves during the first
few days after fertilization.  Fish larvae and small juvenile fish have been found to be much more
vulnerable to elevated sound pressure levels than adult fish (Yelverton et al. 1975).

Although specific designs are not available, it is assumed that any piles needed to construct
terminal facilities would likely be small (24 to 36 inches in diameter) and would likely be
concrete as is typically used in these applications.  Concrete piles tend to generate lower
underwater sound pressure levels than steel piles.  In addition, smaller piles need much smaller
hammers, resulting in lower underwater sound pressure levels than large piles.  Pile driving for
terminal facilities would be very unlikely to generate sound pressure levels even close to those
referenced above.  Therefore, it is not expected that significant fish mortalities would result from
driving small concrete piles.  However, further analysis would be needed once specific designs
and specifications for individual projects are known.

Recent experience in San Francisco Bay during a pile installation test for the Bay Bridge East
Span indicated that the use of large pile drivers can result in the mortality of fish that have swim
bladders (Caltrans 2001).  Pile driving for the Bay Bridge East Span test resulted in fish
mortalities.  The Bay Bridge project, however, is using large (8-foot diameter, approximately
300-foot) steel piles and some of the largest pile driving hammers available.  Fish mortality has
also occurred at the construction site of the new Benicia-Martinez Bridge on the Carquinez
Strait, again using relatively large-diameter steel piles.  Widening of the San Mateo Bridge
required the driving of 900-1,200 concrete piles with 2- to 3-foot diameters.  No fish kills were
reported during this pile driving operation (Morrow 2003).  Pile driving for terminal facilities
would likely include small diameter concrete piles and would be unlikely to have the same sorts
of impacts as much larger-scale bridge projects.

Summary of Impact B-9
• The Proposed Project could require pile driving.  Fish mortality from this activity is unlikely,

although it could be a potentially be a significant impact if it were to occur.

Mitigation B-9.1: Mitigation for this potential impact shall be evaluated on a site-specific basis.
Once specific designs and construction specifications for a particular site are known, sound
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pressure levels shall be estimated to the extent possible.  During initial pile driving efforts, the
area around the in-water pile driving activities shall be monitored for signs that fish are being
injured (e.g., floating on the surface, birds moving in to prey on dead or injured fish).  Measures
to reduce sound pressure levels in surrounding waters, such as placing bubble jackets
surrounding the piles, shall be deployed if sound pressure levels exceed those that could harm
fish.

Impact After Mitigation: Impact B-9 would be less than significant with successful
implementation of Mitigation B-9.1.

3.5.2.6 Potential Impacts on Birds
Impact B-10 Construction could result in loss of habitat for waterfowl, shorebirds and

other birds.
Construction in tidal wetlands and dredging of mudflats could result in the loss of foraging,
roosting, and possibly nesting habitat for various bird species.  The impact would be site-specific
and would depend on the design and specific location of terminal facilities and access channels.
Loss of habitat could be considered a potentially significant impact.  The impacts to general
habitat are further discussed under Impacts B-1 and B-3.

Summary of Impact B-10
• The Proposed Project could potentially result in significant habitat impacts due to new

construction.

Mitigation B-10.1: Mitigation for Impact B-10 is the same as for Impacts B-1 and B-3.

Impact After Mitigation: Impact B-10 would be less than significant with successful
implementation of Mitigation B-1.1 and/or Mitigations B-3.1 through B-3.3.

Impact B-11 Ferry traffic could disturb roosting, rafting, and foraging waterfowl in the
Bay.

San Francisco Bay is an important stopover for many species of migratory waterfowl in the
Pacific Flyway.  Waterfowl are sensitive to the noise level, speed, size, and visual effects of
travelling vessels, and generally react to this disturbance by flushing (taking flight away from the
area of disturbance).  Huffman (1999) noted that after repeated disturbance events, the number of
birds in an area would decrease and subsequent disturbances resulted in greater proportions of
birds leaving the area.  Birds generally returned to an area after a 10- to 35-minute period of no
disturbance.  The degree of tolerance to disturbance from vessel traffic varies greatly depending
upon the species, tide, flock characteristics, location, and season (Davidson and Rothwell 1993;
Mori et al. 2001; Keopff and Dietrich 1986 in Hockin et al. 1992).  Surf scoters, canvasback, and
lesser scaup appear to be more sensitive than other species (Goals Project 2000; Korschgen and
Dahlgren 1992; Korschgen et al. 1985; Huffman 1999).

When waterfowl flush or take flight when disturbed, they often circle several times before
landing (Huffman 1999).  Flying is a high-energy activity for waterfowl (Korschgen and
Dalhgren 1992) and frequent flying due to human disturbance may take away from the energy
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reserves that would normally be used to complete migration.  Large flocks appear to be more
susceptible to disturbance than small flocks and canvasback and scaup are especially vulnerable
(USFWS 1992; Mori et al. 2001).

The projected ferry routes for the Proposed Project would bisect shallow areas of the Bay that are
used as foraging and roosting areas for diving birds, particularly surf scoter, canvasback, lesser
and greater scaup, and ruddy duck.  Other waterfowl, such as dabbling ducks, typically use
habitat such as salt ponds and marshes more frequently than open-water habitat in the Bay
(Accurso 1992), and may be less impacted by disturbance from ferries.

Most routes for the Proposed Project would be in deeper channel areas and areas where ship
traffic routinely travels.  The largest number of transects would occur in the Central Bay, where
large rafts of birds do not generally occur due to the deeper waters found there.  Most of the
Proposed Project routes are located in areas where existing ferry and other ship traffic occurs.
Figures 3.5.7 and 3.5.8 indicate use of the shallow areas by waterfowl relative to potential ferry
routes.  Only the Hercules/Rodeo terminal location would cross a shallow area not routinely used
by vessel traffic.  Routes to Oyster Point and Redwood City would also cross shallow areas used
by waterfowl.  These areas currently experience relatively light vessel traffic, and under the
Proposed Project would experience more routine disturbance.  This disturbance would not result
in a permanent loss of habitat, but rather the area of habitat where disturbance may take place.
Waterfowl may use these areas when ferries are not present.

There is evidence that waterfowl habituate to repeated disturbances and avoid areas that
experience routine disturbance.  For example, studies in Denmark showed that waterfowl
annually redistributed themselves to areas of lesser routine disturbance, depending on which
areas of a lake were set up as refuges (Madsen 1994).  This suggests that waterfowl may become
accustomed to the ferry traffic and avoid the direct path of the vessel routes.  If birds avoided the
vessel corridors, this would potentially reduce the frequency of disturbance to the birds and
lessen the likelihood that birds would be struck by the vessels.

Increasing the frequency of flushing of waterfowl could be potentially significant.

Summary of Impact B-11
• The Proposed Project would add ferry routes that would bisect some areas of waterfowl

roosting and foraging habitat.  Large portions of roosting and foraging habitat in San Pablo
Bay in the North and the South Bays would remain undisturbed by ferry traffic.  An increase
in the frequency of flushing of waterfowl flocks would be considered potentially significant.

Mitigation B-11.1: Ferry routes shall be consolidated within common corridors, travel down
deeper channel areas as much as possible, and choose the shortest routes across shallow areas to
leave as much undisturbed shallow open-water habitat as possible.

Mitigation B-11.2: Response of waterfowl to new ferry routes in shallow North and South Bay
roosting, rafting, and foraging habitat shall be evaluated.  Evaluation could include observations
of ferry operations and waterfowl responses by an authority such as the Point Reyes Bird
Observatory (PRBO).

Impact After Mitigation: This impact would be considered less than significant after
implementation of Mitigations B-11.1 and B-11.2.
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3.5.2.7 Potential Effects to Marine Mammals
Impact B-12 Increased turbidity and activity from dredging operations could affect

marine mammal foraging.
Increased turbidity during dredging may disturb foraging activities by decreasing visibility, and
removing benthic prey.  Figure 3.5.14 shows haul-out and feeding areas.  Dredging would only
occur for the Hercules/Rodeo Terminal in a total area slightly less than 10 acres.  Marine
mammals typically are well adapted to low light levels because they feed deep in the water
column, often at night, and in areas with decreased visibility.  The effects of localized turbidity
plumes during dredging are not expected to be significant.  It is likely that most dredging would
take place during daylight hours.

Dredging could also temporarily remove or displace benthic prey species for marine mammals
(e.g., small bottom fish such as gobies fed on by seals or amphipods fed on by gray whales).
This impact is not expected to be significant due to the localized nature of the dredging impacts
and the relatively large feeding ranges of marine mammals in the Bay.

Summary of Impact B-12
• The Proposed Project would require construction dredging at only one location

(Hercules/Rodeo), causing localized increases in turbidity.  Because this location is not near
any known haul-out or feeding locations, this impact is considered less than significant to
marine mammal populations in the Bay.

Impact B-13 Underwater pile driving noise could disturb marine mammals.

If pile driving in aquatic environments is required under the Proposed Project, construction could
result in temporary disturbance to foraging or migrating marine mammals.  Under the Marine
Mammal Protection Act of 1972 (amended in 1994), intentional harassment of marine mammals
is forbidden.  Harassment is defined under the Act as “any act of pursuit, torment, or annoyance
which has the potential to injure a marine mammal or marine mammal stock in the wild (Level A
harassment) or has the potential to disturb a marine mammal or marine mammal stock in the wild
by causing disruption to migration, breathing, nursing, breeding, feeding, or sheltering (Level B
harassment).”  Pile driving activities would be considered Level B harassment.

NMFS considers, as a guideline, underwater sound pressure levels at or above 160 dB re 1 µPa
as constituting harassment to marine mammals.  Studies have suggested that sound pressure
levels above 180 dB re 1 µPa can cause temporary hearing impairment in marine mammals.
Caltrans (2001a) measured sound pressure levels exceeding this guideline in areas near the
installation of a test pile for the Bay Bridge East Span Project.  It should be noted that these were
very large piles, using some of the largest pile driving hammers available.  Pile driving of this
magnitude is not expected for the Proposed Project.

Several studies have been conducted on the behavioral reactions of marine mammals to
underwater sounds.  As reported in a summary of these studies by Richardson et al. (1995),
reactions often involved cessation of feeding, resting, or social interaction, and increased
alertness or avoidance behaviors.  Avoidance reactions in pinnipeds (seals and sea lions) often
involved movement from haul-out sites to water (or vice versa).
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The potential for adverse underwater sound pressure levels during construction would depend
largely on whether in-water piles are necessary for terminal or docking facilities, the types and
sizes of piles necessary, the substrate and depth of the area where piles are needed, and the
proximity of pile driving activities to sensitive areas such as haul-out and feeding locations.  Any
work that could result in sound pressure levels exceeding NMFS guidelines would be considered
significant.  However, as discussed in Impact B-9, pile driving for terminal facilities would
involve much smaller (24- to 36-inch-diameter) piles than the piles used for the Bay Bridge
project, and sound pressure levels are unlikely to be above the NMFS guideline values.

Known haul-out sites are shown on Figure 3.5.14.  Most potential new construction would not
occur near major haul-out sites.  Redwood City, however, is near a haul-out site.

Summary of Impact B-13
• The Proposed Project could require in-water pile driving for potential new and existing

terminal locations.  Most potential new construction would not occur near major haul-out
sites.  Redwood City, however, is near a haul-out site.  The need, extent, and location of any
pile driving is unknown at this time.  Impacts to marine mammals from this activity,
however, would be considered potentially significant if sound pressure levels exceeded
NMFS guidelines.

Mitigation B-13.1: An Incidental Harassment Authorization from NMFS may be required for
pile driving activities, particularly if activities are to occur near sensitive areas such as haul-out
sites.  Redwood City is near a haul-out site.  Pre-construction surveys shall be conducted to
determine use of the area by marine mammals before pile driving begins.  Marine mammal
monitoring shall be conducted during construction in conjunction with underwater noise
monitoring.  A “safety zone” shall be established based on the initial monitoring.  Pile driving
activities shall not commence until marine mammals are not sighted within the safety zone for
approximately 15 to 30 minutes.

Impact After Mitigation: Impact B-13 would be less than significant after implementation of
Mitigation B-13.1.

Impact B-14 Transiting ferries could disturb marine mammals resting at haul-out sites.

Haul-out sites are areas where seals and sea lions pull themselves from the water to rest.  Some
of these sites are also used for breeding and raising pups.  Known haul-out locations around the
Bay are shown on Figure 3.5.14.

Ferry routes for the Proposed Project are generally well away from most haul-out sites in the
Bay.  However, existing routes pass near Yerba Buena Island and Castro Rocks, two major haul-
out sites in the Bay.

Ferries passing near sensitive areas such as haul-out sites could potentially disturb seals using
these areas.  Human activities have been shown to adversely affect the behavioral patterns of
marine mammals.  Seals react to both visual and acoustic disturbances (Richardson et al. 1995).
According to Green et al. (2001), the primary sources of disturbance for harbor seals in San
Francisco Bay are boats, kayaks, jet skis, aircraft, foot traffic, and dogs in the vicinity of haul-out
sites.  Disturbance sources that occur closer to the animals tend to provoke a stronger negative
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response.  Long-term exposure to disturbance can result in separation of mothers and pups and
the potential for outright abandonment on a haul-out site (Lowe 2002).

Green et al. (2001) found that watercraft, especially those that exhibit erratic movements, are a
common disturbance to seals on San Francisco Bay.  Green et al. conducted studies of
disturbances at Castro Rocks and Yerba Buena Island.  They found that the average distance at
which watercraft caused animals to flee the site (flush) was approximately 183 meters at Castro
Rocks and approximately 133 meters at Yerba Buena Island.  Larger boats, such as tugboats and
ferries, tended to cause a flush at greater distance than smaller watercraft such as jet skis and
kayaks.  For example, at Castro Rocks, larger watercraft caused a flush at an average of
approximately 264 meters (range 121 to 511 meters) while jet skis and kayaks caused a flush at
an average of approximately 150 meters (range 10 to 500 meters).  Watercraft that exhibit erratic
movements such as sudden changes in speed or direction were more likely to cause a disturbance
than those traveling at steady speeds, at slow speeds, and in a constant direction (Green et al.
2001; Kopec and Harvey 1995).

Summary of Impact B-14
• The Proposed Project includes existing routes that pass near seal haul-out sites, in particular

Yerba Buena Island and Castro Rocks.  Passing too close and disturbing marine mammals at
these locations would be considered potentially significant.

Mitigation B-14.1: Although NMFS does not regulate normal watercraft operations or require
Incidental Harassment Authorizations for regular shipping and pleasure craft operations (Fahy
2002), NMFS does have guidelines, outlined below, for avoidance of marine mammals to reduce
disturbance.

NMFS Guidelines

Animal or Sensitive Site Minimum Distance
Whales 91 meters (100 yards)
Pinnipeds (seals and sea lions) 46 meters (50 yards) in water

91 meters (100 yards) from haul-
out sites

Dolphins 46 meters (50 yards)

This guidance, however, does not take potential boat speeds and related wake effects into
account.  Distances discussed in the literature indicate that, in general, seals tend to flush at
greater distances than those in the NMFS guidelines.  Site-specific information available for San
Francisco Bay (Castro Rocks) showed average disturbance from larger vessels occurring at
distances of about 250 meters.  Therefore, ferry routes shall be at least 100 to 250 meters from
the Castro Rocks and Yerba Buena Island haul-out sites to reduce disturbance to the animals at
these locations.

Impact After Mitigation: Impact B-14 would be less than significant after implementation of
Mitigation B-14.1.
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Impact B-15 High-speed ferries could potentially strike gray whales in San Francisco Bay.

Because of the increase in gray whale sightings in San Francisco Bay over the last several years,
concern exists about collisions between whales and vessels during normal operations.  As
discussed in Section 3.5.1 (Environmental Setting), as the gray whale population in the Pacific
has returned to historic levels, the number of whales entering San Francisco Bay during their
migration has increased.  Since this phenomenon of more frequent use of the Bay by whales is
relatively recent, the length of time whales stay in the Bay and the average number of whales in
the Bay at a given time are not well known.

An attempt to statistically estimate the probability of a vessel making contact with whales was
made using an unpublished whale strike model as well as a Monte Carlo simulation.  The whale
strike model was developed by Tregenza et al. (www.chelonia.demon.co.uk) to predict the
probability of a pilot whale being struck in the Canary Islands where ferries cross
perpendicularly to a whale migration route.  Both models assume that whale behavior is random,
that is, the whales can statistically be at any location at any given time.

The Monte Carlo model was developed because initial runs of the whale strike model predicted a
certainty (probability of 1) of a whale collision in a test case where a significant probability of no
collision should have resulted.  The Monte Carlo model was tested (calibrated) against known
whale observations along the Larkspur ferry route.  Again, a certainty of a whale collision was
predicted in a situation where no collisions have actually occurred.  Discussions of the models
with ecological modeling specialists indicated the weakness of both models is that whale
behavior in the Bay is not random.  If whales were not actively avoiding ferries, and were
traversing the Bay randomly, the statistical models predict there would be a large history of
whale strikes.  Since there have been no recorded whale strikes, whales are likely not migrating
perpendicularly to ferry routes but are probably feeding at preferred locations and likely are
actively avoiding ferry vessel routes.  For a meaningful statistical prediction of a collision
between a ferry and a whale to be made, it will be necessary to develop a greater understanding
of whale behavior and movements in the Bay.  As alluded to above, no documented collisions
between gray whales and any type of vessel have occurred in San Francisco Bay (Cordero 2001).
Whales have been stranded in the Bay and areas just offshore.  However, it is often difficult to
determine the exact cause of death.  The fact that gray whales are sighted in the Bay, however,
suggests that the potential exists for a ferry to strike a whale at some point.  Any whale strike
would be considered a significant impact.

Summary of Impact B-15
• The Proposed Project includes increased numbers of vessel transits across the Bay.  Every

transit represents a potential for a whale strike.  Although the likelihood of a whale strike is
very low, such a strike would be a significant impact.

Mitigation B-15.1: Ferry operators shall be aware of the potential for whales entering the Bay
and should know hot to spot whales at the surface.  The USCG reports whale sightings and
distance to vessels when they receive a report of a whale sighting.  Ferry captains shall be made
aware of these reports and exercise diligence when a whale sighting has been reported.

The ferry system shall implement a program of informing ferry operators of whale sightings and
locations.  For example, if one captain sights a whale, it should be reported through a network to
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all other captains.  Operators should be informed or reminded during seasonal periods of
heightened whale activities or presence.  If whale sightings continue to increase in the Bay,
having dedicated lookouts on board or other detection equipment could be warranted, especially
during certain times of the year.  Devices (such as sound-generating equipment) used to scare
whales from the area may be considered intentional harassment by NMFS and would not likely
be allowed.

Mitigation B-15.2: Ferries shall be equipped with a whale detection system such as forward-
looking sonar.  Such a system is currently under development and being tested on a NOAA
vessel in Cape Cod Bay.

Impact After Mitigation: Implementation of Mitigations B-15.1 and B-15.2 would reduce the
chances of a whale strike; however, some probability, though small, would still remain of an
accident occurring.  One gray whale represents approximately 0.004 percent of the total
estimated population of 26,000 whales along the Pacific coast, and the rare occurrence of a
whale strike would not likely have an effect on long-term regional gray whale populations.
However, the possibility of a whale strike is still considered potentially significant.

3.5.2.8 Potential Effects on Special-Status Species
Impact B-16 Project construction and/or operation could result in the “take” of state or

federally listed species or loss or degradation of these species’ habitat.

Activities that could affect listed species or their habitat include construction of ferry terminals,
dredging or excavation near wetland habitats, or operational impacts such as wake effects on
species such as California clapper rail.  Wake effects are addressed in Impact B-20. Table 3.5.4
provides a comprehensive list of special status species in the Bay Area.  Figures 3.5.10 through
3.5.12 show the relationship of the Proposed Project to known distributions of salt marsh harvest
mouse, black rail, and California clapper rail.

“Incidental take” permits of fully protected species cannot be authorized by DFG.  Fully
protected species that may be affected by this project include salt marsh harvest mouse,
California clapper rail and California black rail.  Known distributions of salt marsh harvest
mouse and/or suitable habitat include locations near the following proposed terminal locations:
Antioch/Pittsburg, Martinez, and Redwood City.  Black rail occur near Martinez.  Clapper rail
have known distributions near Martinez, Richmond, and Redwood City.  Potential impacts to
special status species would be addressed on a site specific basis.

Summary of Impact B-16
• The Proposed Project could potentially result in the take of listed species or loss of habitat

due to new construction.  The greater potential for impacts to listed species would be in or
near wetland areas and primarily in the North and South Bay areas.  This would be a
potentially significant impact.

Mitigation B-16.1: Table 3.5.4 lists threatened, endangered, and other special-status species that
could occur around the Bay Area.  Terminal locations shall be reviewed for potential occurrence
of listed species and habitat using the literature and tools such as the CNDDB.  Field surveys by
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qualified biologists shall be conducted in areas of potential occurrence or with suitable habitat
for listed species.  Areas with listed species should be avoided.

In areas where construction of a terminal is could impact a listed species, either through
construction disturbance or loss of resting, foraging, or breeding habitat, consultation shall be
initiated with the U.S. Fish and Wildlife Service (USFWS), the National Marine Fisheries
Service (NMFS), and CDFG as required by the Federal Endangered Species Act (FESA) and the
California Endangered Species Act (CESA).  Specific mitigation measures will likely be
required as a result of that consultation and must be incorporated into the specific project design
or mitigation plan.  Measures may include redesign of project features to avoid impacts to listed
species or habitat or include restoration or creation of replacement habitat.

Mitigation B-16.2: Fully protected species that may be affected by this project include salt marsh
harvest mouse, California clapper rail and California black rail.  Proposed terminals and routes
would be designed or located to avoid take of these species.

Impact After Mitigation: The significance of impacts after implementation of project-specific
mitigation measures would need to be evaluated after design of those specific measures.  Impacts
could still be potentially significant.

3.5.2.9 Potential Water Quality Effects on Biological Resources
Impact B-17 Construction and operation of terminal facilities could increase stormwater

pollutant discharges and affect receiving water quality, which could, in turn,
affect local biological resources.

This impact is potentially significant and is addressed, along with mitigation, under Impact W-1.

Impact B-18 Contaminated sediments could potentially become resuspended during
construction and dredging operations and could cause toxicity to Bay
organisms.

Contaminated sediments exist at various locations in the Bay.  Dredging of these sediments
could release chemicals to the water column that could result in toxicity to Bay organisms.  The
potential release of sediment contaminants and mitigation measures are discussed in detail in
Impact D-2 (Section 3.1).  This is considered a potentially significant impact.

Impact B-19 Increased numbers of ferry transits could bring an increased potential for
fuel spills and water quality degradation in the Bay.

Fuel spill could expose Bay fish and wildlife to toxic pollutants in fuels and oils.  This
potentially significant impact is addressed in Impact W-3.
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3.5.2.10 Potential Wake Effects
Impact B-20 Vessel wakes could potentially cause erosion and loss of wetland habitats,

impact special-status species such as the clapper rail and salt marsh harvest
mouse, and impact marine mammals through disturbance at or erosion of
haul-out sites.

These potentially significant impacts and mitigation measures are addressed in Section 3.3,
Wake Analysis.

3.5.2.11 Potential Effects on Terrestrial Wildlife
Impact B-21 Wildlife behavior and susceptibility to predation may be adversely

influenced by an increase in lighting from terminal facilities and associated
vehicle parking areas.

New terminals could potentially be constructed in areas where new sources of light or glare
could adversely impact wildlife.  The Proposed Project includes nine new terminals.  With the
exception of one terminal (Hercules/Rodeo), all are within existing ports or developed maritime
areas, and therefore would not likely have significant impacts.

Summary of Impact B-21
• The Proposed Project could potentially adversely impact wildlife through new sources of

light or glare, especially at Hercules/Rodeo, where the terminal would not be in an area of
existing maritime use.  This impact could be potentially significant.

Mitigation B-21.1: New lighting should be directed on intended project areas and avoid
surrounding wildlife habitat.

Impact After Mitigation: The impact is anticipated to be less than significant with
implementation of Mitigation Measure B-21.1.
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