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4.4

Biological Resources

4.4.1

Introduction

This section assesses the potential for the Project to result in significant impacts to biological resources,
including terrestrial and aquatic species. Discussed are the physical and regulatory settings, the baseline
for determining environmental impacts, the significance criteria used for determining environmental
impacts, and potential impacts associated with Project construction and demolition, transitional phase,
and operation and maintenance at the Rodeo Refinery. Also addressed is the Santa Maria Site and
Pipeline Sites to the extent information is available and at a qualitative level of discussion.
4.4.2

Environmental Setting

The environmental setting includes a discussion of the regional setting, followed by a more detailed
discussion of the biological resources present in the study area of each Project site. The Project study
area includes a 1- to 3-mile radius around each Project site. For the Rodeo Refinery, the study area
extends west to include vessel navigation channels leading to the Golden Gate and in San Francisco-San
Pablo Bay.
4.4.2.1

Regional Setting

Rodeo Refinery
The Rodeo Refinery is located in the Bay Area-Delta Bioregion in an unincorporated area of northwestern
Contra Costa County (see Figure 3-1). The Bay Area-Delta Bioregion comprises a variety of natural
communities that range from salt marshes to chaparral to oak woodlands. The Rodeo Refinery covers
approximately 1,100 acres, including the approximately 495-acre, highly developed refinery complex
(i.e., the Rodeo Site) in the northwest half of the property (north of I-80). The refinery property extends from
San Pablo Bay at Davis Point, where the bay narrows at the entrance of Carquinez Strait, inland to the
southeast, rising to about 300 feet in elevation toward its eastern edge. Generally, the parcel is bordered by,
and partially includes hills to the north and east. The southwestern portion of the Rodeo Site features more
gradually sloping hills and relatively level areas that continue south into the community of Rodeo.
Santa Maria Site
The Santa Maria Site is located on the Nipomo Mesa within the Central Coast region of San Luis Obispo
County, between the cities of Arroyo Grande and Guadalupe. The region is gently rolling coastal plain that
includes coastal scrub, beaches and sand dunes, aquatic areas (streams and lakes), agricultural uses,
and developed areas. The region is bounded on the west by the Pacific Ocean and on the east by the
Coast Range. The Santa Maria Site is bordered by rural and suburban residential uses on the north and
northeast, agricultural uses on the south and southeast, and open space coastal scrublands on the west.
Pipeline Sites
The Pipeline Sites comprise four regional pipelines that traverse a variety of terrains between the coast
and the San Joaquin Valley and between the San Francisco Bay area and the Elk Hills oilfield, including
coastal plain, mountains, and river valleys.
4.4.2.2

Local Setting

The Rodeo Refinery is bordered by San Pablo Bay on the north and west, open land to the east and
southeast, the NuStar Energy tank farm on the northeast, and the Bayo Vista residential area of Rodeo to
the southwest (see Figures 3-1 through Figure 3-3). Land use in the study area of the Rodeo Refinery is
characterized by a mix of land uses including undeveloped land (open space) and industrial, commercial,
and residential uses (see Figure 4.11-1 in Section 4.11, Land Use). East of the refinery is Crockett Hills
Regional Park, undeveloped land that is principally non-native grassland with patches of coastal scrub
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and oak woodland. The portion of the Rodeo Refinery southeast of I-80 consists of hilly grasslands,
coastal scrub, small stands of native trees, isolated seasonal ponds, and small patches of freshwater
wetlands. The portion of the refinery property southeast of I-80 is largely undeveloped except for a tank
farm immediately southeast of I-80 and the Carbon Plant in the southwest corner of the property.
To the northeast, a strip of non-native grassland and coastal scrub a few hundred feet wide separates the
refinery from the NuStar Energy terminal. To the southwest, a 300 to 600-foot buffer of mostly disturbed
ruderal vegetation and non-native grassland separates the refinery from the residential Bayo Vista area.
To the northwest, the Rodeo Refinery is bordered by San Pablo Bay, an estuary (a body of water in which
seawater is diluted by freshwater) of the San Francisco Bay-Delta system formed by the mixing of
freshwater from the Northern Sierra snowpack and the Central Valley and seawater from the Golden Gate
Rodeo Site
The Rodeo Site is currently covered by a mixture of impervious surfaces associated with process
equipment, parking areas, roads, and other pervious surfaces. With the exception of the Marine Terminal,
the Rodeo Site is largely dominated by industrial infrastructure or barren areas devoid of vegetation. Habitat
types occurring within the Rodeo Site consist of barren and urban (developed habitats), tidal marsh (salt and
brackish), freshwater wetlands, and ponds. The Marine Terminal and the railcar unloading racks are
bordered by coastal scrub and estuarine open water.
Carbon Plant Site
The Carbon Plant Site, surrounded by grasslands, non-native tree plantings, and coastal scrub, is located
at the base of a 300-foot-high slope that hosts freshwater seeps resulting in wetlands and relatively lush
grasses along the east side of the facility. Several stands of non-native trees are planted throughout the
area, primarily as a visual barrier on the south side of the facility.
Rodeo Refinery Study Area
The Rodeo Refinery has experienced continued development since (1896), and site assessments
provided in Contra Costa County (1994, 2003, 2006, 2010, 2013) found relatively stable biological
conditions from the period of 1994–2012. A review of aerial photographs (Google Earth 2021a) supports
this assessment, and further asserts that the Rodeo Refinery remains relatively unchanged up to 2021.
Biological surveys of the Rodeo Refinery vicinity conducted for previous projects have been reported in
environmental documents including, the Draft Environmental Impact Report for the Unocal Corporation,
Reformulated Gasoline Project (Contra Costa County 1994), the ConocoPhillips ULSD/Strategic
Modernization Project Draft EIR (Contra Costa County 2003), the ConocoPhillips Rodeo Refinery Clean
Fuels Expansion Project Draft EIR (Contra Costa County 2006), and the Draft Environmental Impact
Report for the Phillips 66 Propane Recovery Project (Contra Costa County 2013). Data presented in the
above-referenced studies were updated to reflect current conditions through a query of existing online
databases that included the following:
•

California Estuary Portal (2021a, 2021b)—Benthic organisms and Fish Monitoring in the San
Francisco Estuary;

•

California Natural Diversity Database (CNDDB) (CDFW 2021a);

•

California Department of Fish and Wildlife’s (CDFW’s) Bay-Delta Studies and Surveys and Fish
Distribution Map online tool (CDFW 2021b);

•

NOAA Fisheries Protected Resources App (NOAA Fisheries 2020);

•

Point Blue Conservation Science‘s Whale Alert critical area maps, San Francisco (Point Blue
Conservation Science 2021).
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•

US Fish and Wildlife Service (USFWS) Information for Planning and Consultation (IPaC)
(USFWS 2021a) and Critical Habitat Portal (USFWS 2021b);

•

USFWS National Wetlands Inventory (NWI) online wetlands mapper (USFWS 2021c);

•

US Forest Service (USFS) Classification and Assessment with Landsat of Visible Ecological
Groupings (CALVEG) dataset (USFS 2009, 2021);

•

San Francisco Estuary Institute (SFEI) and the Aquatic Science Center – EcoAtlas Eelgrass
Survey GIS Data (SFEI 2017); and

•

Sanctuary Integrated Monitoring Network ([SIMoN] 2021) – Marine Mammals.

A map of vegetation communities within the Rodeo Refinery and immediate surroundings was developed
from the CALVEG dataset (USFS 2009, 2021). Seven CALVEG vegetation alliances were mapped within
the Rodeo Refinery (Figure 4.4-1). The NWI current mapping and descriptions of riverine and wetland
resources and eelgrass (Zostera marina) distribution data obtained from the EcoAtlas are shown on
Figure 4.4-2.
The CNDDB, USFWS Critical Habitat Portal and IPaC online databases, and NOAA Fisheries-protected
resources online tool were queried for the Rodeo Refinery, plus a 3-mile buffer. All species generated
from the literature review were compiled in a table and evaluated for their potential to occur in the Project
study area.
Following is a description of rankings assigned to each species.
•

None: The species has no potential to occur because of the lack of suitable habitat, and/or the
Project study area is outside the species’ known or historical range.

•

Low: The elevation and/or habitat requirements for this species were not met, and/or the species
has a very specific and limited distribution. Historical occurrences have been recorded and/or
appropriate habitat for the species is available within the regional area (~5 to 10 miles); however,
no recent occurrences have been recorded.

•

Moderate: Known historical occurrences and preferred habitat conditions for the species are
present in the Project study area (<3 miles). However, either no suitable habitat exists or only
poor quality habitat occurs within or in the immediate Project area.

•

High: The species is known to occur within the Project study area (recent or current recorded
occurrences), and its preferred habitat conditions are present.

•

Known: The species has been observed within the Project study area during protocol-level
surveys or during other surveys conducted in the vicinity of the Project.

The nomenclature used in this section follows The Jepson Manual Vascular Plants of California (Baldwin et
al. 2012) as updated by the Jepson eFlora (2021). Current listing status was taken from the CDFWmaintained lists Special Vascular Plants, Bryophytes, and Lichens List (CNDDB 2021a) and Special
Animals List (CNDDB 2021b).
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Figure 4.4-1: CALVEG Vegetation Communities
within the Rodeo Refinery and Vicinity
Rodeo Renewed Project
Contra Costa County, CA
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Figure 4.4-2: NWI Mapped Aquatic Resources
within the Rodeo Refinery and Vicinity
Rodeo Renewed Project
Contra Costa County, CA
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Terrestrial Habitats
The following subsections describe vegetation communities/habitats within the Rodeo Refinery; plant
community descriptions follow USFS (2009), and wildlife habitat discussions reference the California
Wildlife Habitat Relationships (CWHR) System (CDFW 2014; Mayer and Laudenslayer 1988)
(Figure 4.4-1). CALVEG Alliances were cross walked with the Manual of California Vegetation (California
Native Plant Society 2021; Sawyer et al. 2009); a list of corresponding vegetation alliances was compiled;
and any California Sensitive Natural Communities (CDFW 2020) were identified. Natural communities
with a state rarity ranking of S1 (critically imperiled), S2 (imperiled), or S3 (vulnerable) are considered
sensitive by the CDFW (CDFW 2020).
Developed Habitats: Urban or Developed (UB)
As shown on Figure 4.4-1, one of the most abundant vegetation cover types mapped in the Rodeo
Refinery is Urban (UB) or (e.g., developed), covering approximately 500 acres across the refinery
property. This category applies to landscapes that are dominated by urban structures, residential units, or
other developed land use elements (USFS 2009). The urban/developed cover class corresponds to the
urban CWHR habitat type. Most of the Rodeo Site has been cleared of vegetation and is maintained for
fire prevention purposes by a combination of structures, hardscapes, and sealcoat (an asphalt/latex/fiber
product used to provide a growth-inhibiting surface cover). Unmaintained areas support scattered ruderal
plant species (non-native weedy vegetation), but total plant cover in these areas is sufficiently sparse that
these areas would be classified as developed. Developed areas provide little or no habitat for animals
because of the high level of disturbance from refinery operations, large continuous areas lacking in
vegetation and associated food resources, and numerous barriers to movement are likely to dissuade use
by animals.
Urban habitat consists of planted vegetation (i.e., landscaping including tree groves, street strips, shade
tree/lawn, lawn, and shrub cover). At the Rodeo Site, this habitat is represented by eucalyptus
(Eucalyptus spp.) planted around structures and along roads, a small grove of blue gum (E. globulus) on
the east side of San Pablo Avenue, and other small areas of landscape vegetation around administration
and office buildings. Similar plantings occur at the Carbon Plant Site to provide visual screening. While
individual landscaped areas are of limited habitat value, the overall mosaic of landscaping can provide
habitat of some value to common urban-adapted animal species such as rock dove (Columba livia),
mourning dove (Zenaida macroura), house sparrow (Passer domesticus), and European starling (Sturnus
vulgaris), all of which were observed at the Rodeo Refinery during previous evaluations. In addition,
eucalyptus trees and groves can serve as roosts, perches, and nest sites for raptors, such as red-tailed
hawk (Buteo jamaicensis) and other birds, including American crow (Corvus brachyrhynchos)
(CDFW 2014; Mayer and Laudenslayer 1988).
Annual Grasses and Forbs (HG)
The dominant cover type across the Rodeo Refinery is mapped as Annual Grasses and Forbs (HG)
(approximately 795 acres). Grasses and forbs generally occur beneath various oak species (Quercus
spp.) but may occur within an overstory. Many exotic grasses are characteristic of this type, including
species of wild oats (Avena spp.), various bromes (Bromus spp.), foxtail fescue (Vulpia myuros), and
Kentucky Bluegrass (Poa pratensis). This alliance also includes perennial grasses that develop on
course, well-drained soils occurring within sunny openings of forested savannas. In addition to the
species mentioned above, savannas may also include more native sedges (Carex spp.), melic grass
(Melica spp.), and limited occurrences of coastal sage scrub species such as California sagebrush
(Artemisia californica) (USFS 2009).
The cover type corresponds to the CWHR habitat type Annual Grassland. Many wildlife species use
Annual Grasslands for foraging, but some require special habitat features such as cliffs, caves, ponds, or
habitats with woody plants for breeding, resting, and escape cover. Characteristic reptiles that breed in
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Annual Grassland habitats include the western fence lizard (Sceloporus occidentalis), common garter
snake (Thamnophis sp.), and western rattlesnake (Crotalus oreganus oreganus) (Basey and Sinclear
1980). Mammals typically found in this habitat include the black-tailed jackrabbit (Lepus californicus),
California ground squirrel (Otospermophilus beecheyi), Botta's pocket gopher (Thomomys bottae),
western harvest mouse (Reithrodontomys megalotis), California vole (Microtus californicus), badger
(Taxidea taxus), and coyote (Canis latrans ochropus) (White et al. 1980). Common birds known to breed
in Annual Grasslands include the burrowing owl (Athene cunicularia), short-eared owl (Asio flammeus),
horned lark (Eremophila alpestris), and western meadowlark (Sturnella neglecta) (Verner et al. 1980).
This habitat also provides important foraging habitat for the turkey vulture (Cathartes aura), northern
harrier (Circus cyaneus), American kestrel (Falco sparverius), black-shouldered kite (Elanus axillaris), and
prairie falcon (Falco mexicanus) (CDFW 2014; Mayer and Laudenslayer 1988).
Coyote Brush Alliance (CK) and Chamise Alliance (CA)
CALVEG maps two scrub/chaparral communities within the Rodeo Refinery—Coyote Brush Alliance and
Chamise Alliance (approximately 42 and 11 acres, respectively). These alliances occur primarily along
the north and east edges of the Rodeo Refinery property. Coyote brush (Baccharis pilularis) is a shrub
that colonizes moist sites after disturbances and may compete successfully with other shrubs. Coyote
brush dominates this alliance and occurs in mixtures with other species such as California sagebrush,
coast live oak (Quercus agrifolia), chamise (Adenostoma fasciculatum) and annual species of grasses
such as Bromus spp. (USFS 2009); subdominants include poison oak (Toxicodendron diversilobum),
California buckeye (Aesculus californicus), willow (Salix spp.), cow parsnip (Heracleum maximum), and
pearly everlasting (Gnaphalium sp.). The Chamise Alliance is characterized by relatively pure areas of
chamise that often develop on sites that are harsher in terms of having shallow soils, are more xeric, or
have sunnier environments (e.g., south facing slopes) (USFS 2009). Coastal scrub habitats support a
number of small animals such as California ground squirrel, common upland bird species, common garter
snake, and western fence lizard. The corresponding CWHR habitat types include Coastal Scrub and
Chamise-Redshank Chaparral.
Coast Live Oak (QA) and Blue Oak (QD)
Coast Live Oak and Blue Oak Alliances occupy approximately 6 and 17 acres, respectively, across the
Rodeo Refinery. These alliances are dominated by native trees, including coast live oak and blue oak
(Quercus douglasii), and form dense woodlands or open savanna-like woodlands. Understories vary from
annual grasslands to shrub-dominated stands of chaparral or coastal sage scrub. Corresponding CWHR
wildlife communities include Coastal Oak Woodland and Blue Oak Woodland.
Terrestrial Species
Numerous animal species, particularly waterfowl and shorebirds such as double-crested cormorant
(Phalacrocorax auritus), snowy egret (Egretta thula), great blue heron (Ardea herodias), and mallard
(Anas platyrhynchos), use these wetland habitat types for foraging and resting and have been observed
at the refinery property. Colonies of double-crested cormorants are scattered throughout the Bay Area.
Rauzon et al. (2019) documented 31 colonies that have existed over the past 40 years including two on
navigational aids north of the Rodeo Refinery near Mare Island (although it is not clear whether either of
those colonies is still active). Brake et al. (2014) found 17 pairs of ospreys nesting at four sites on either
side of the Carquinez Strait, including two pairs in the vicinity of Rodeo.
A few animal species are adapted, and more or less restricted, to the northern coastal salt marsh habitat
type, including the salt marsh harvest mouse (Reithrodontomys raviventris), Ridgeway rail (Rallus
longirostris obsoletus), and black rail (Laterallus jamaicensis coturniculus), although none of these three
species is known to inhabit the marshes at the Rodeo Site.
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The CWHR reports numerous species that use mature blue oak woodland habitat including 2 species of
amphibians and reptiles, 57 species of birds, and 10 species of mammals. Coastal oak woodlands
provide habitat for a variety of wildlife species. Barrett (1980) reports that at least 60 species of mammals
may use oaks in some way. Verner and Boss (1980) and Verner et al. (1980) report 110 species of birds
observed during the breeding season in California habitats where oaks form a significant part of the
canopy or subcanopy. Quail (Callipepla californica), turkeys (Meleagris californica), squirrels (Sciurus spp.
and Otospermophilus spp.), and deer (Odocoileus hemionus californicus) depend on acorns in fall and
early winter. Acorns buried by scrub jays (Aphelocoma californica), yellow-billed magpies (Pica nutalli),
western gray squirrels (Sciurus griseus), and California ground squirrels (Otospermophilus beecheyi) are
more likely to germinate because they root better and are less likely to be eaten (CDFW 2014; Mayer and
Laudenslayer 1988).
Aquatic Habitats
The Rodeo Refinery is located adjacent to San Pablo Bay, which is one of the north bays of the San
Francisco Estuary. Within the refinery’s boundaries are 9.2 acres of Freshwater Emergent Wetland,
6.9 acres of Freshwater Pond, 2 acres of coastal salt marsh, 24.4 acres of Riverine wetlands, 9.7 acres of
tidal flats, and 20 acres of bay waters (mapped as Estuarine and Marine Deepwater Wetland)
(USFWS 2021c). Several of these areas were not shown in mapping by CALVEG, but they are depicted
in Figure 4.4-2. Figure 4.4-2 also depicts 18.8 acres of eelgrass (Zostera marina) mapped in 2014
(SFEI 2017). Wetlands are afforded protection by several federal and state regulations, including the
Clean Water Act (CWA), Porter-Cologne Water Quality Control Act, California Fish and Game Code, and
State Wetland Conservation Policy (Executive Order [EO] W-59-93). Eelgrass is a special aquatic site
under the CWA and a Habitat Area of Special Concern under the Magnuson-Stevens Fishery
Conservation and Management Act because of its nursery function for numerous fish species. The
aquatic habitats within the Rodeo site and study area are described below.
Freshwater, Brackish and Riverine Wetlands
Freshwater wetland habitat exists in Rodeo Refinery’s storm water detention basins (i.e., ponds) and
ephemeral drainage channels located in the southwestern part of the Rodeo Site and west of the Carbon
Plant. Intermittent drainage channels carry runoff from the undeveloped area east of I-80 into San Pablo
Bay. Stormwater drainage from the Rodeo Site is directed to the refinery’s wastewater treatment plant.
Three stormwater basins are found within the Rodeo Refinery—two in the southwest part of the Rodeo
Site (ponds 2.45 acres and 2.42 acres) and one immediately west of the Carbon Plant (1.61 acres). The
lined basins are permitted as part of refinery operations and do not discharge to groundwater or surface
water. Freshwater emergent wetlands (0.59, 0.1, and 0.31 acre) are mapped along the margins of two of
the basins.
Intermittent stream channels and small freshwater wetlands exist throughout the Rodeo Refinery. This
habitat type is dominated by perennial, emergent herbaceous plants such as bulrush (Scirpus spp.),
cattail (Typha spp.), rushes (Juncus spp.), and sedges (Carex spp.).
Small amounts of northern coastal salt marsh occur along the western edge of the Rodeo Site near the
outer border of a retention pond, which is part of the untreated saltwater transport and storage system
used in refinery cooling processes. Northern coastal salt marsh is dominated by halophytic (salt-tolerant)
vegetation such as pickleweed (Salicornia spp.), saltgrass (Distichlis spicata), and alkali heath
(Frankenia salina).
A small (approximately 2-acre) salt marsh is located near the northern edge of the Rodeo Refinery on the
landward side of the railroad tracks (Figure 4.4-2). The marsh is approximately 1,200 feet from the
hydrogen plant (U-110), the closest location that would experience construction activities associated with
re-purposing existing equipment, and approximately 3,500 feet from the site of the proposed pre-
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treatment and off-gas treatment units, the nearest Project elements that would constitute new
construction. A small salt marsh/tidal flat area also is located approximately 0.3 mile west of the Rodeo
Refinery, at Lone Tree Point (Figure 4.4-2).
Open Water, Tidal Flats, and Eelgrass
San Pablo Bay is relatively shallow, averaging less than 10 feet mean lower low water (MLLW) in depth in
most areas except the navigational channel, which is maintained to a water depth of 35 feet MLLW.
Salinity in San Pablo Bay can vary from nearly freshwater conditions following river outflows to polyhaline
(18 to 30 practical salinity units). Subtidal bottom sediments are variable with differing percentages of
sand and fines (silts and clays); generally, sandier sediment is found along the eastern portion of the
navigation channel and in the maneuvering area, closer to where high-energy currents flow out of the
Carquinez Strait (URS Group 2015).
The Rodeo Site includes approximately 20 acres of San Pablo Bay and 10 acres of tidal flat along its
western boundary (identified as Estuarine and Marine Deepwater and Estuarine and Marine Wetland,
respectively on Figure 4.4-2). Although not mapped, the shoreline of the refinery is reinforced with
rock riprap.
As shown on Figure 4.4-2, approximately 19 acres of eelgrass is mapped within the open water area of
the Rodeo Site based on bay-wide mapping conducted in 2014. Eelgrass may vary in extent both
seasonally and from year to year. It is assumed for baseline conditions that eelgrass exists at some
density throughout the indicated mapped area.
Eelgrass primarily occurs along the eastern shoreline of San Pablo Bay. Approximately 73 acres was
mapped within a 1 mile radius of the Rodeo Refinery in 2014. The total amount of eelgrass in San Pablo
Bay varied between 1,514 acres in 2004 to 2,330 acres in 2014 (SFEI 2017). The largest eelgrass bed
occurs between Pinole Point and Point San Pablo to the southwest. Animals associated with these
aquatic habitats are briefly described below.
Aquatic Species
Benthic Invertebrates
Invertebrates, such as crustaceans, mollusks and worms live within sediments of intertidal mud flats and
beaches, and bay-bottom sediments. These organisms also occupy rocky substrate and artificial
substrates habitats (docks, pilings, riprap). Invertebrates are an important food source for fish and birds.
Benthic (bottom-dwelling) invertebrate assemblages in the San Francisco Estuary vary primarily with
salinity and sediment conditions (Petersen and Vayssières 2010; Thompson and Lowe 2000; Thompson
et al. 2012). Generally, marine influenced waters in the central San Francisco Bay support the highest
number of species and the numbers decrease along a decreasing salinity gradient upstream. Generally,
mixed fine-sand substrates support more species and higher abundance, and very sandy sediments have
much fewer taxa (Thompson et al. 2012). Benthic assemblages in San Pablo Bay may include more taxa
during dry versus wet years (Petersen and Vayssières 2010).
Between 2017 and 2019, a total of 36 to 45 taxa benthic invertebrates were identified in San Pablo Bay
(California Estuary Portal 2021a). The most abundant included amphipod and cumacean crustaceans
(Ampelisca abdita and Nippoleucon hinumensis, respectively) and overbite clam (Corbula amurensis,
formerly Potamocorbula corbula). Other relatively common taxa included other amphipod crustaceans
(Ampelisca lobata, Monocorophium acherusicum), polychaete worms (Glycinde armigera, Heteromastus
filiformis, Pseudopolydora kempi, Streblospio benedicti), Asian date mussel (Musculista senhousia), and
phoronid (Phoronopsis harmeri). All these species are non-native to the bay except for the polychaete G.
armigera and the phoronid.
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Recreationally important invertebrates include brown crab (Romaleon antennarium), red crab (Cancer
productus), yellow crab (Metacarcinus anthonyi), bay shrimp (Cragon franciscorum), ghost shrimp
(Neotrypaea californiensis), blue mud shrimp (Upogebia pugettensis), various clams, California and bay
mussels (Mytilus californianus, M. trossulus), and scallops (CDFW 2021c).
Fish
More than 40 species of fish may occur in San Pablo Bay; the assemblage at a given time depends on a
variety of factors, including seasonal reproductive periods, migration patterns, habitat requirements, life
history, and physiological tolerances (e.g., salinity, temperature).
Between 2017 and 2019, a total of 27 fish species were caught with trawls in San Pablo Bay, although
species number varied from 13 to 23 species per year (California Estuary Portal 2021b; CDFW 2021b).
The most abundant species was northern anchovy (Engraulis mordax). Relatively common fish species
(collected each year) included American shad (Alosa sapidissima), longfin smelt (Spirinchus thaleichthys),
Plainfin midshipman (Porichthys notatus), and striped bass (Morone saxatilis).
The fish assemblages included several anadromous species, including Chinook salmon (Oncorhynchus
tshawytscha), steelhead (Oncorhynchus mykiss irideus), green sturgeon (Acipenser medirostris), longfin
smelt, and introduced American shad and striped bass. Fish common to bays and estuaries included bay
goby (Lepidogobius lepidus), the introduced Shokihaze goby (Tridentiger barbatus) and yellowfin goby
(Acanthogobius flavimanus), jacksmelt (Atherinopsis californiensis), Sacramento splittail (Pogonichthys
macrolepidotus), topsmelt (Atherinops affinis), Pacific staghorn sculpin (Leptocottus armatus), shiner
perch (Cymatogaster aggregata), bat ray (Mylobatis californica), and leopardshark (Triakis semifasciata).
The fish assemblages also included marine fish that spawn in bays or nearshore and early life stages use
estuaries as nursery habitats, such as California halibut (Paralichthys californicus), California tonguefish
(Symphurus atricauda), English sole (Pleuronichthys vetulus), northern anchovy, Pacific herring (Clupea
pallasi), Plainfin midshipman, speckled sanddab (Citharichthys stigmateus), starry flounder (Platichthys
stellatus), and white croaker (Genyonemus lineatus). Pacific sardine (Sardinops sagax), which is a wide
ranging marine schooling fish that often spawns nearshore, also was collected.
Other fish that may have transient occurrence during migration include the anadromous Pacific lamprey
(Lampetra tridentata) and western river lamprey (Lampetra ayresi), which were collected during the same
surveys downstream of San Pablo Bay (CDFW 2021b).
Marine Mammals
California sea lions (Zalophus californianus) and harbor seals (Phoca vitulina richardii) are known to occur
in San Pablo Bay (Dubois and Danos 2017; Dubois and Harris 2015). The largest haul outs for these
species occur in Central San Francisco Bay. All marine mammals are protected under the Marine
Mammal Protection Act. Additional species with the potential to occur in navigation channels, shipping
lanes outside the bay, or within the projected large oil spill trajectories modeled for this Project are
described under the special-status species section below.
Non-Indigenous Aquatic Species
San Pablo Bay and the San Francisco Estuary are listed as impaired waterbodies due to, among other
issues, invasive species (SWRCB 2021). Exotic species that grow and reproduce quickly, and spread
aggressively, with potential to cause harm, are given the label “invasive.” Invasive species pose serious
threats of ecosystem disruption through a variety of means, including differential predation, out-competing
native species, physical displacement of native organisms, and altering trophic food webs. San Francisco
Bay Estuary has been described as one of the most invaded ecosystems in the world with more than 250
species identified as not being native and an additional 125 cryptogenic (species that are neither clearly
native or exotic) (Cohen and Carlton 1998; Cohen and Laws 2000). Nonindigenous (non-native, exotic)
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aquatic species dominate many parts of the San Francisco Bay, to the extent that in some locations no
native species can be found. The species have been introduced by a variety of mechanisms, including
past intentional introductions (for food, sport or other reasons), as “hitchhikers” with other released
organisms (aquaculture, bait, stocking), and with shipping (fouling attached to the hulls of ships,
discharge of ballast water).
A total of 15 to 20 exotic and 4 to 14 cryptogenic invertebrate species have been documented at three
locations surveyed in San Pablo Bay, including Rodeo Marina, Point San Pablo Yacht Harbor, and Port
Sonoma (Cohen et al. 2005). The exotic species included a variety of invertebrate species including,
amphipod, cumacean, decapod, and isopod crustaceans (e.g., Corophium alienense, Grandidierella
japonica, Melita nitida, N. hinumensis, Palaemon macrodactylus, Iais californica, Pseudosphaeroma
campbellensis, Sphaeroma quoianum, Synidotea laevidorsalis); several mollusks (Gemma, Ilyanassa
obsolete, Macoma petalum, M. senhousia); polychaete worms (Ficopomatus enigmaticus, Neanthes
succinea, Pseudopolydora spp., S. benedicti); several species of other phyla including, acideans (Molgula
manhattensis); bryozoans (Anguinella palmata, Bowerbankia gracilis, Conopeum cf. tenuissimum,
Cryptosula pallasiana); cnidarians (Diadumene spp., Garveia franciscana, Gonothyraea loveni, Obelia
longissima); and sponges (Clathria prolifera, Halichondria cf. bowerbanki, Haliclona cf. loosanofi,
Prosuberites sp.).
Prominent examples of invasive species in the San Francisco-San Pablo Bay Estuary include European
green crab (Carcinus maenas), Chinese mitten crab (Eriocheir sinensis), and the overbite clam (Corbula
amurensis) (California Department of Fish and Game 2001). Green crabs have been linked to loss of
eelgrass beds in San Francisco Bay (Matheson et al. 2016). Chinese mitten crabs have had an explosive
population increase in San Francisco Bay, competing with native species for food resources and resulting
in bank erosion (Rudnick et al. 2000). Altered food web dynamics in the San Francisco Estuary caused by
the invasion of the overbite clam has been linked to reductions in plankton and changed fish diets and
declines in fish abundance (Freyer et al. 2003; Kimmerer et al. 1994; Mac Nally et al. 2010).
Invasive fish species collected in San Pablo Bay during recent surveys included American shad, striped
bass, Shokihaze goby, and yellowfin goby (CDFW 2021b).
Federal and State Special-Status Species
Special-status species are defined as any plant or animal species protection by a federal or state agency.
Federally listed species granted status by the USFWS under the federal Endangered Species Act (ESA)
include federal threatened (FT), endangered (FE), proposed federal threatened or endangered (FPT,
FPE), candidate (FC), or species proposed for delisting (FPD). California state special-status species are
granted status by the CDFW under the California ESA and include California state threatened (ST),
endangered (SE), state candidate for listing as endangered or threatened (SCE, SCT), state candidate for
delisting (SCD), and rare plant species (SR).
Pursuant to CEQA guidelines (Section 15380), special-status plant species are also defined as those
species identified by the California Native Plant Society’s California Rare Plant Rank (CRPR) rating
system as rare, threatened, or endangered plants in California and includes the following CRPRs:
•

1A: Presumed extirpated in California and either rare or extinct elsewhere;

•

1B: Rare, threatened, or endangered in California and elsewhere;

•

2A: Presumed extirpated in California, but common elsewhere); and

•

2B: Rare, threatened, or endangered in California, but common elsewhere;

•

3: Review List—plants about which more information is needed; and

•

4: Watch List—plants of limited distribution.
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Species also given consideration as special-status per Section 15380 of the CEQA Guidelines include
species listed by the CDFW as California Species of Special Concern (SSC) or Watch List (WL) species,
CDFW Fully Protected Species (CFP), and/or any other species tracked by the CNDDB in its quarterly
Special Animals List (CNDDB 2021b).
Special Status Terrestrial Species
Table 4.4-7 at the end of this section tabulates special-status species known to occur within the study
area of the Rodeo Refinery or with potential to be affected by Project activities.
Special-Status Aquatic Species
Special status aquatic invertebrates, fish, and sea turtles included on Table 4.4-7 have the potential to
occur within San Pablo Bay, navigation channels between the Marine Terminal and San Francisco Bay,
or the offshore traffic separation scheme (TSS)35 shipping lanes on approach to the bay. Special status
aquatic invertebrates, fish, and sea turtles included on Table 4.4-7 have the potential to occur within San
Pablo Bay, navigation channels between the Marine Terminal and San Francisco Bay, or the offshore
TSS shipping lanes on approach to the bay. Additionally, special status marine mammals that may occur
within the modeled large oil spill trajectories for the Project (Appendix C, Maritime Risk Assessments) are
listed on Table 4.4-8 located at the end of this section.
Threatened or endangered fish species with the potential to occur in San Pablo Bay include the delta
smelt (Hypomesus transpacificus), longfin smelt, green sturgeon southern distinct population segment
(DPS), Chinook salmon Sacramento River winter-run evolutionary significant unit (ESU) and Central
Valley spring-run ESU, and steelhead Central Valley DPS and Central California Coast DPS. California
species of special concern with the potential to occur include Chinook salmon Central Valley fall and late
fall-run DPSs, Pacific lamprey, western river lamprey, Sacramento splittail, and white sturgeon
(Acipenser transmontanus).
Invertebrate species with the potential to occur on the outer coast within the Project region include the
endangered black abalone (Haliotis cracherodii) and California species of special concern pinto abalone
(H. kamtschatkana). The tidewater goby is known to occur in Rodeo Lagoon, which has its ocean inlet on
the coast. Green sea turtle (Chelonia mydas) and Leatherback turtle (Dermochelys coriacea) have the
potential to occur offshore.
California sea lions and harbor seals may frequent San Pablo Bay. The endangered humpback whale
(Megaptera novaeangliae), gray whale (Eschrichtius robustus) and harbor porpoise (Phocoena
phocoena) have been observed in the main entrance channel and central San Francisco Bay during the
past five years.
An identified biologically important area for foraging marine mammals occurs offshore (Calambokidis et
al. 2015) that overlaps the Traffic Separation Scheme shipping lanes, precautionary area, and approach
to San Francisco Bay. Marine mammal observations in the past five years within this area included
endangered blue (Balaenoptera musculus), fin (B. physalus), and humpback whales; gray and minke
whales (B. acutorostrata); northern right whale dolphin (Lissodelphis borealis), Risso’s dolphin (Grampus
griseus), and harbor porpoise (Point Blue Conservation Science 2021).
Occasional sightings in this same offshore area during 2013 to 2016 included killer whale (Orcinus orca),
coastal bottlenose dolphin (Tursiops truncates), Pacific white-sided dolphin (Lagenorhynchus
obliquidens), short-beaked common dolphin (Delphinus delphis), and Dall’s porpoise (Phocoenoides dalli)
35

A traffic separation scheme (or TSS) is a maritime traffic-management route-system ruled by the International Maritime
Organization. The traffic-lanes indicate the general direction of the ships in that zone; ships navigating within a TSS all sail in the
same direction or they cross the lane in an angle as close to 90 degrees as possible. Traffic separation schemes are used to
regulate the traffic at busy, confined waterways or around capes. Within a TSS, there is normally at least one traffic-lane in each
main-direction, turning-points, deep-water lanes and separation zones between the main traffic lanes.
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(Point Blue Conservation Science 2021). Two sightings of sperm whale (Physeter macrocephalus) were
reported more than 10 miles from the shipping lanes, one in 2001 within the Cordell Bank National Marine
Sanctuary and one in 2005 offshore the boundaries of the Greater Farallones National Marine Sanctuary
(Point Blue Conservation Science 2021).
Other pinnipeds with the potential to occur within the region include Steller sea lion (Eumetopias jubatus),
northern elephant seal (Mirounga angustirostris), and northern fur seal (Callorhinus ursinus). These
species would be expected primarily in coastal waters outside the bay but may have the potential to enter
the bay during El Niño conditions. There have been rare sightings in last decade of the threatened
Guadalupe fur seal (Arctocephalus townsendi) at the Farallon Islands (NMFS 2020a) and of southern sea
otter (Enhydra lutris nereis) in San Francisco Bay. Endangered leatherback turtles (Demochelys coriacea)
and threatened green sea turtles (Chelonia mydas) have a potential to occur offshore in the vicinity of the
Traffic Separation Scheme shipping lanes.
Designated Critical Habitat for Special Status Species
The USFWS designated critical habitat within the Rodeo Refinery study area includes two plants, one
amphibian, and one reptile: Contra Costa goldfields (Lasthenia conjugens), soft bird’s-beak (Chloropyron
molle ssp. molle), California red-legged frog (Rana draytonii), and Alameda whipsnake (=striped racer)
(Masticophis lateralis euryxanthus). Critical habitat for the above species is shown in Figure 4.4-3; the
only designated critical habitat mapped within the Rodeo Refinery is for Contra Costa goldfields, mapped
within grasslands immediately adjacent to the Carbon Plant Site.
NMFS or USFWS designated critical habitat in San Pablo Bay includes green sturgeon southern DPS,
Chinook salmon Sacramento River-winter run ESU, Chinook salmon Central Valley spring-run ESU, and
steelhead Central Valley DPS and Central California Coast DPS (Figure 4.4-4).
Critical habitat designated in the Traffic Separations Scheme shipping lanes outside San Francisco Bay
include green sturgeon southern DPS, leatherback turtle, humpback whale Central American and Mexico
DPS, and killer whale southern resident DPS. Additional critical habitat along the coast within the
modeled large oil spill trajectories include black abalone and tidewater goby.
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Special Aquatic Sites
Special aquatic sites are a subset of waters of the United States regulated under the CWA that are large
or small areas possessing special ecological characteristics of productivity, habitat, wildlife protection, or
other important and easily disrupted ecological values. Special aquatic sites include wetlands, mud flats
and vegetated shallows (described above), riffle and pool complexes (occur in tributaries that drain to the
San Francisco Estuary), coral reefs (not applicable here), and sanctuaries and refuges.
The San Pablo Bay National Wildlife Refuge, a 13,000-acre expanse of brackish marsh, is located on the
north shore of San Pablo Bay in Napa, Sonoma, and Solano Counties. While the refuge is approximately
4 miles north of the Rodeo Refinery, its main hydraulic connection with San Pablo Bay, the Napa River,
meets the bay approximately 1 mile northeast of the Rodeo Refinery’s Marine Terminal. The refuge is
notable as a major stopover for migratory waterfowl. The San Francisco Bay National Estuarine Research
Reserve, which includes China Camp, is located on the west shoreline of San Pablo Bay more than
10 miles from the Marine Terminal. Special aquatic sites in the region of the Rodeo Site are shown on
Figure 4.4-4.
The Traffic Separation Scheme shipping lanes approaching the bay cross three marine sanctuaries:
Cordell Bank National Marine Sanctuary, Greater Farallones National Marine Sanctuary, and Monterey
Bay National Marine Sanctuary.
Essential Fish Habitat
The Magnuson-Stevens Fishery Conservation and Management Act defines essential fish habitat as
“those waters and substrate necessary to fish for spawning, breeding, feeding, or growth to maturity.” The
entire San Francisco Estuary is an essential fish habitat of particular concern for fish managed under two
federal Fishery Management Plans: Pacific Groundfish, and Salmon. Other essential fish habitats of
particular concern include seagrass (including eelgrass) within San Pablo and San Francisco Bays, and in
coastal waters of the region: seagrass, canopy kelp and rocky reefs.
Significant Ecological Resource Areas
The Conservation Element of the Contra Costa General Plan (Contra Costa County 2010) lists several
significant ecological resource areas. Lone Tree Point is located on the shoreline of San Pablo Bay
approximately 0.75 mile southwest of the Rodeo Refinery. This area has stratified cliff faces that
demonstrate the underlying trend of coastal uplift, including fossiliferous strata with marine-life fossils
such as clams and oysters.
Other significant ecological resource areas outside the 4-mile Project vicinity include Point Pinole, Mouth
of Point Pinole Creek, San Pablo Creek and Wildcat Creek Marshes, and San Pablo Ridge. These
significant ecological resource areas in the region of the Rodeo Site are shown on Figure 4.4-4.
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4.4.2.3

Santa Maria Site

The Santa Maria Site is located just west of California Route 1 and south of the town of Arroyo Grande in
southern San Luis Obispo County (see Figure 3-4). The facility was built in 1955, and occupies
approximately 1,600 acres, much of which is undeveloped open space, surrounded by undeveloped land
and by commercial, industrial, recreational, agricultural, and residential uses.
The Santa Maria Site study area was surveyed for biological resources in support of a previous project
(San Luis Obispo County 2015); a review of historic aerial photography indicates no substantial changes
in vegetation or land use since 2014 (San Luis Obispo County 2015; Google Earth 2021b). The following
section is adapted from San Luis Obispo County (2015) and augmented, as needed, with a current
literature search including the CNDDB (CDFW 2021a), NWI (USFWS 2021c), IPaC (USFWS 2021a) and
the Critical Habitat Portal (USFWS 2021b). Methods for the literature review were similar to those
described for the Rodeo Refinery (Section 4.1.2.2). CALVEG vegetation mapping was not available for
the Santa Maria Site study area (USFS 2009, 2021); therefore, vegetation descriptions follow the Manual
of California Vegetation (Sawyer et al. 2009) as described in San Luis Obispo County (2015).
Terrestrial Habitats
The Santa Maria Site consists of a refinery complex and an adjacent petroleum coke storage and
shipment facility. The refinery complex is intensely developed with equipment, parking lots, and support
buildings. The complex is unvegetated, the surfaces consisting of a mixture of hardscape and sealcoat.
The petroleum coke facility on the south side of the site is also unvegetated, being entirely covered with
petroleum coke, sand, and hardscape. The undeveloped portion of the Santa Maria Site is vegetated
chiefly by coastal scrub assemblages and non-native grasses. A few trees are present within the Santa
Maria Site, notably a row of eucalyptus and isolated stands of Monterey pine, but in general the nondeveloped area of the Santa Maria Site is characterized by non-native perennial grasses and shrubs. No
Project activities (i.e., demolition) would occur in these non-developed areas of the Santa Maria Site.
Vegetation mapping was completed in a portion of the Santa Maria Site by Arcadis in 2013 (San Luis
Obispo County 2015). Vegetation communities characteristic of coastal dunes; Lupinus chamissonis–
Ericameria ericoides Shrubland Alliance (silver dune lupine-mock heather scrub, and Baccharis pilularis
Shrubland Alliance (coyote brush scrub) (Sawyer et al. 2009) occupy the undeveloped portion of the
Santa Maria Site and surrounding area. Dominant native shrubs include mock-heather (Ericameria
ericoides), silver dune lupine (Lupinus chamissonis), coyote bush, and black sage (Salvia mellifera).
Silver dune lupine-mock heather scrub is consistent with the Central Dune Scrub vegetation type (Holland
1986), which is tracked by the CNDDB as a sensitive natural community. The Lupinus chamissonis–
Ericameria ericoides Shrubland Alliance is also listed as a California Sensitive Community, and has a
state rarity ranking of S2 (imperiled) (CDFW 2020).
Colonization and invasion by non-native invasive species such as perennial veldt grass (Erharta
calycina), ice plant (Carpobrotus edulis and C. chilensis), and wild mustard species (Brassica spp.) is
common throughout Central Coast dune habitats. The result is a more degraded or ruderal form of dune
scrub; these degraded habitats are most common in and adjacent to developed areas, such as the
refinery complex and coke storage facility. Areas that are completely dominated by ice plant may be best
described by the Carpobrotus edulis or Other Ice Plants Semi-Natural Herbaceous Stands (Sawyer et al.
2009). Likewise, areas dominated by perennial veldt grass may provide habitat more functionally
equivalent to a perennial grassland, although no suitable grass-dominated association has been
described by Sawyer et al. (2009).
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Aquatic Habitats
Aquatic resources mapped within Santa Maria Site boundary include Freshwater Emergent Wetlands and
Freshwater Forested/Shrub Wetlands (USFWS 2021c). Immediately south of the refinery is an area
(1.47 acres) colonized by arroyo willow (Salix lasiolepis) associated with a storm water retention basin.
NWI also maps a Freshwater Emergent Wetland (2.7 acres) in this area. East of the refinery are five
additional shrub dominated wetlands (8.43, 5.45, 1.84, 1.72, 0.97 acres) with associated Freshwater
Emergent Wetlands (1.41 and 4.59 acres). Shrub dominated wetlands can be classified under the Salix
lasiolepis Shrubland Alliance (Arroyo willow thickets) while emergent wetlands are likely dominated by
sedge (Carex spp.) or rush (Juncus spp.) species and would likely be classified as Juncus arcticus (var
balticus, mexicanus) Herbaceous Alliance (Baltic and Mexican rush marshes) (Sawyer et al. 2009). Just
south of the Santa Maria Site, Oso Flaco Creek and its tributaries support willow-riparian habitat and
would likewise be considered jurisdictional wetlands, as well as sensitive habitat.
The variety of habitats in the area supports diverse animal life. The trees in the area provide perches for
raptors such as great horned owls (Bubo virginianus) and food for woodpeckers, jays, squirrels, and deer
(San Luis Obispo County 2015).
Significant Ecological Areas
Several important habitats occur in the study area of the Santa Maria Site, including the ODSVRA
approximately 1.5 miles west, Rancho Guadalupe Dunes Preserve 5 miles south, and Black Lake
Canyon, approximately 1 mile north of the site. The Rancho Guadalupe Dunes Preserve is pristine dune
habitat that supports nesting habitat for two endangered bird species (snowy plover [Charadrius
alexandrines] and California least tern [Sternula antillarum browni]). Black Lake Canyon provides riparian
habitat that supports a number of rare plant and wildlife species including the threatened California redlegged from (Rana draytoni). Oso Flaco Lake Natural Area (located within the ODSVRA), includes dune
habitat, chapparal, and a small freshwater lake providing important nesting habitat for a variety of
migratory bird species (San Luis Obispo County 2015).
Special-status Terrestrial Species
The Santa Maria Site study area provides suitable habitat for approximately 20 special-status plant
species:
•

aphanisma (Aphanisma blitoides) – CRPR 1B.2

•

Davidson’s saltscale (Atriplex serenana var. davidsonii) – CRPR 1B.2

•

coastal goosefoot (Chenopodium littoreum) – CRPR 1B.2

•

straight-awned spineflower (Chorizanthe rectispina) – CRPR 1B.3

•

surf thistle (Cirsium rothophilum) – ST, CRPR 1B.2

•

Gaviota tarplant (Deinandra increscens subsp. villosa) – FE, SE, CRPR 1B.1

•

dune larkspur (Delphinium parryi subsp. blochmaniae) – CRPR 1B.2

•

Blochman’s leafy daisy (Erigeron blochmaniae) - CRPR 1B.1

•

suffrutescent wallflower (Erysimum suffrutescens) – CRPR 4.2

•

mesa horkelia (Horkelia cuneata subsp. puberula) – CRPR 1B.1

•

Kellogg’s horkelia (Horkelia cuneata subsp. sericea) – CRPR 1B.1

•

Nipomo Mesa lupine (Lupinus nipomensis) – SE, FE, CRPR 1B.1
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•

San Luis Obispo monardella (Monardella frutescens) – CRPR

•

crisp monardella (Monardella crispa subsp. crispa) – CRPR

•

California spineflower (Mucronea californica) – CRPR 4.2

•

sand almond (Prunus fasciculata var. punctata) – CRPR 4.2

•

black-flowered figwort (Scropularia atrata) – CRPR 1B.2

•

chaparral (=rayless) ragwort (Senecio aphanactis) – CRPR 2B.2

•

Blochman’s groundsel (Senecio blochmaniae) – CRPR 4.2

•

San Bernadino aster (Symphyotrichum defoliatum) – CRPR 1B.2

Site surveys in 2012–2015 noted five special-status species in the study area of the Santa Maria Site,
including California spineflower (CRPR 4.2), sand almond (CRPR 4.2), Blochman’s ragwort (CRPR 4.2);
Blochman’s leafy daisy (CRPR 1B.1), and dune larkspur (CRPR 1B.2) (San Luis Obispo County 2015). The
federally and state listed Nipomo Mesa lupine (FE, SE) has several historical and current occurrences
within the undeveloped portions of the Santa Maria Site.
Based on a review of the literature, a total of 39 special-status wildlife species have the potential to occur
within the Santa Maria Site study area. Following an evaluation of their known range, habitat preferences
and historical and current occurrences, ten special-status species (including migratory bird) were
determined to have potential to occur within the Santa Maria Site study area.
These include six bird species: Cooper’s hawk (Accipiter cooperii, WL), Bell’s sage sparrow
(Artemisiospiza belli [=Amphispiza belli], WL), western burrowing owl (Athene cunicularia, SSC),
ferruginous hawk (Buteo regalis, WL), northern harrier (Circus hudsonius [=C. cyaneus]), loggerhead
shrike (Lanius ludovicianus, SSC); two reptiles: coast horned lizard (Phrynosoma blainvillii [= P.
coronatum], SSC), and Northern California (=silvery) legless lizard, (Anniella pulchra [=A. pulchra, SSC);
and one insect species, monarch butterfly (Danaus plexippus, FC). Seven of these species were
observed on site in 2013 (San Luis Obispo County 2015).
Special-status Aquatic Species
A population of the endangered tidewater goby (Eucyclogobius newberryi) lives in the Santa Maria River,
several miles south of the Santa Maria Site, and Oso Flaco Lake is proposed as a recovery site for the
species (San Luis Obispo County 2015).
4.4.2.4

Pipeline Sites

The Project also includes the Pipeline Sites—four regional pipelines serving the Santa Maria Site and the
Rodeo Refinery. The Santa Maria Site is connected to the Rodeo Refinery by approximately 200 miles of
subterranean pipeline (Figure 3-5), designated Line 400 and Line 200. Line 400 runs north and east from
the Santa Maria Site through the Coastal Range of central California in San Luis Obispo and Kern
Counties, a region of grassland and live oak woodland, to connect with Line 200 north of McKittrick. Line
200 runs northwest up the west side of the San Joaquin Valley, and then west to the Rodeo Refinery.
Line 200 traverses Kern, Kings, Fresno, Merced, Stanislaus, San Joaquin, Alameda and Contra Costa
Counties; habitats include a mixture of grasslands and agricultural land. Two other pipelines—Line 100
and Line 300—connect the Santa Maria Site to crude oil collection facilities elsewhere in California. Line
100 traverses the San Joaquin Valley through agricultural land and grasslands in Kern County, and Line
300 traverses agricultural land and grasslands in the Santa Maria Valley area in San Luis Obispo and
Santa Barbara Counties.
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4.4.3

Regulatory Setting

This section briefly describes federal, State, and local regulations, permits, and policies pertaining to
biological resources and wetlands as they may apply to the Project.
4.4.3.1

Federal Authority

Federal Endangered Species Act
The Secretary of the Interior (represented by the USFWS) and the Secretary of Commerce (represented
by the NMFS) oversee the federal Endangered Species Act.
Federal Endangered Species Act Sections 7, 9, and 10
Federal ESA Section 7 mandates that all federal agencies consult with the USFWS and/or the NMFS to
ensure that federal agency actions do not jeopardize the continued existence of a listed species or
destroy or adversely modify critical habitat for listed species. The USFWS has jurisdiction over plants,
wildlife, and resident fish; and the NMFS has jurisdiction over anadromous fish and marine fish and
mammals. The federal agency is required to consult with the USFWS and/or NMFS if it determines a
“may effect” situation will occur in association with its action(s). The federal ESA prohibits the “take”
(defined as harassing, harming, pursuing, hunting, shooting, wounding, killing, trapping, capturing,
collecting, or attempting to engage in any such conduct) of any fish or wildlife species listed as threatened
or endangered, including the destruction of habitat that could hinder species recovery.
Under federal ESA Section 9, the take prohibition applies only to wildlife and fish species. However,
Section 9 also prohibits the removal, possession, damage, or destruction of any endangered plant from
federal land, as well as acts to remove, cut, dig up, damage, or destroy an endangered plant species in
non-federal areas in knowing violation of any state law or in the course of criminal trespass. Candidate
species and species that are proposed or under petition for listing receive no protection under Section 9
of the federal ESA.
Federal ESA Section 10 requires the issuance of an “incidental take” permit before any public or private
action that may take an individual of an endangered or threatened species. The permit requires
preparation and implementation of a habitat conservation plan that provides specific measures to avoid,
offset, or minimize impacts on endangered or threatened species.
Critical Habitat
USFWS designates critical habitat for listed species under the federal ESA. Critical habitat designations
are specific areas within a geographic region that are occupied by a species and determined to be critical
to its survival in accordance with the federal ESA. Federal entities issuing permits or acting as a lead
agency must show that their actions do not negatively affect the critical habitat to the extent that it
impedes the recovery of the species. Within designated critical habitat, USFWS protects habitat that
provides the primary constituent elements for survival of the listed species. Primary constituent elements
are the physical and biological functions considered essential to species conservation that require special
management considerations or protection.
Federal Migratory Bird Treaty Act
The federal Migratory Bird Treaty Act (16 USC 703, Supp. I, 1989), as amended by the Migratory Bird
Treaty Reform Act, prohibits killing, possessing, or trading in migratory birds, except in accordance with
regulations prescribed by the Secretary of the Interior. The act addresses whole birds, parts of birds, and
bird nests and eggs. For projects that would not cause direct mortality of birds, the Migratory Bird Treaty Act
is generally interpreted in CEQA analyses as protecting active nests of all species of birds that are included
in the “List of Migratory Birds” published in the Federal Register in 1995 and as amended in 2005. Although
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the Migratory Bird Treaty Act allows permits to be issued for scientific, trade, and rehabilitation, among other
reasons, it has no provision for “take” related to project development (50 CFR Part 21).
Magnuson-Stevens Fishery Conservation and Management Act
The Magnuson-Stevens Fishery Conservation and Management Act (Magnuson-Stevens Act) (16 USC
Section 1801−1884) of 1976, as amended, is the primary law that governs marine fisheries management
in US federal waters. Its primary goal and objectives are to foster the long-term biological and economic
sustainability of marine fisheries by preventing overfishing, rebuilding overfished stocks, increasing longterm economic and social benefits, and ensuring a safe and sustainable supply of seafood. This law
extended US jurisdiction to 200 nautical miles and established eight regional fishery management
councils with representation from the coastal states and fishery stakeholders. The councils develop
fishery management plans that comply with the Magnuson-Stevens Act's conservation and management
requirements. Four fishery management plans apply to the West Coast: Coastal Pelagic Species, Pacific
Groundfish Species, Pacific Coast Salmon, and Highly Migratory Species. The Magnuson-Stevens Act
defines “essential fish habitat” as those waters and substrate necessary to fish for spawning, breeding,
feeding, or growth to maturity. Essential fish habitat identified in a fishery management plan applies to all
managed fish, regardless of whether the species is a protected species or not. Federal agency actions
that fund, permit, or carry out activities that may adversely affect essential fish habitat are required under
Section 305(b), in conjunction with required Section 7 consultation under the federal ESA, to consult with
NOAA Fisheries regarding potential adverse effects of its actions on essential fish habitat and to respond
in writing to NOAA Fisheries’ recommendations.
Marine Mammal Protection Act
The Marine Mammal Protection Act (16 USC 1361 et seq.) prohibits the taking (including harassment,
disturbance, capture, and death) of any marine mammals, except as set forth in the act. All marine
mammal species that may be found in the project area are under the jurisdiction of NOAA Fisheries.
Wetlands
The Estuary Protection Act (16 USC 1221–1226) 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.
The federal government also supports a policy of minimizing “the destruction, loss, or degradation of
wetlands.” EO 11990 (May 24, 1977) requires that each federal agency take action to minimize the
destruction, loss, or degradation of wetlands and to preserve and enhance the natural and beneficial
values of wetlands.
Clean Water Act, Section 404
The US Army Corps of Engineers (USACE) administers Section 404 of the CWA. Section 404 regulates
activities in wetlands and “other waters of the United States.” Wetlands are a subset of waters of the
United States that are defined in the Code of Federal Regulations as waters used for interstate or foreign
commerce, including all waters that are subject to the ebb and flow of the tide; interstate waters including
wetlands; all other waters—such as intrastate lakes, rivers, streams (including intermittent streams),
mudflats, sandflats, wetlands, sloughs, prairie potholes, wet meadows, playa lakes, or natural ponds—
which could affect interstate or foreign commerce; water impoundments; tributaries of waters; territorial
seas; and adjacent wetlands.
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Section 401 of the CWA requires that applicants obtain an USACE permit to obtain state certification that
the activity associated with the permit will comply with applicable State effluent limitations and water
quality standards. In California, water quality certification, or a waiver, must be obtained from the State
Water Resources Control Board (SWRCB) or the Regional Water Quality Control Board (RWQCB), for
both Individual Permits, General and Regional Permits and Nationwide Permits.
Rivers and Harbors Act, Section 10
The USACE also regulates activities in navigable waters under section 10 of the Rivers and Harbors Act.
Section 10 of the federal Rivers and Harbors Appropriations Act of 1899 (30 Stat. 1151, codified at 33
USC Sections 401, 403) prohibits the unauthorized obstruction or alteration of any navigable water (33
USC Section 403). Navigable waters under the Rivers and Harbors Appropriations Act are those “subject
to the ebb and flow of the tide and/or are presently used, or have been used in the past, or may be
susceptible for use to transport interstate or foreign commerce” (33 CFR Section 3294). Typical activities
requiring Section 10 permits are construction of piers, wharves, bulkheads, marinas, ramps, floats, intake
structures, cable or pipeline crossings, and dredging and excavation. The construction of structures, such
as tide gates, bridges, or piers, or work that could interfere with navigation, including dredging or stream
channelization, may require a Section 10 permit, in addition to a Section 404 permit if the activity involves
the discharge of fill.
Nonindigenous Aquatic Nuisance Prevention and Control Act of 1990 / National Invasive Species
Act of 1996
The Nonindigenous Aquatic Nuisance Prevention and Control Act of 1990 established a federal program
to prevent introduction of and to control the spread of introduced aquatic nuisance species, primarily the
zebra mussel in the Great Lakes area and the brown tree snake. The USFWS, US Coast Guard (USCG),
USEPA, USACE, and NOAA Fisheries all participate in its implementation, including membership on an
Aquatic Nuisance Species Task Force established to develop a program of prevention, monitoring,
control, and study.
The Nonindigenous Aquatic Nuisance Prevention and Control Act was amended in 1996 by the National
Invasive Species Act and again in 2000 to broaden the Act’s scope. Under National Invasive Species Act,
the USCG established national voluntary ballast water guidelines. The USCG published regulations on
June 14, 2004, establishing a national ballast water management program with mandatory requirements
for all vessels equipped with ballast water tanks that enter or operate in US waters. The regulations carry
mandatory reporting requirements to aid in the USCG’s responsibility, under the National Invasive
Species Act, to determine patterns of ballast water movement. The regulations also require ships to
maintain and implement vessel-specific ballast water management plans.
Vessel Incidental Discharge Act
In 2018, Congress passed this act, which is intended to establish a framework for the regulation of
discharges incidental to the normal operation of a vessel under a new CWA Section 312(p). The act
applies to commercial vessels greater than 79 ft in length and to ballast water from smaller vessels and all
commercial fishing vessels. In October 2020, the USEPA published proposed rulemaking, and when
finalized the rule will establish national standards of performance for incidental discharges. Until
finalization (expected in 2022), the existing discharge requirements of the Vessel General Permit and the
USCG ballast water regulations will continue to apply.
Oil Spill Pollution Act of 1990
The Oil Pollution Act (OPA) was signed into law in August 1990, largely in response to rising public
concern following the Exxon Valdez incident. The OPA improved the nation's ability to prevent and
respond to oil spills by establishing provisions that expand the federal government's ability, and provide
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the money and resources necessary, to respond to oil spills. The OPA also created the national Oil Spill
Liability Trust Fund, which is available to provide up to one billion dollars per spill incident. One of the key
provisions of the OPA is that it strengthens planning and prevention activities by (1) by establishing spill
contingency plans for all areas of the US; (2) mandating the development of response plans for individual
tank vessels and certain facilities for responding to a worst-case discharge or a substantial threat of such
a discharge; and (3) providing requirements for spill removal equipment and periodic inspections. One of
the key provisions of the OPA is that it strengthens planning and prevention activities by (1) by
establishing spill contingency plans for all areas of the US; (2) mandating the development of response
plans for individual tank vessels and certain facilities for responding to a worst-case discharge or a
substantial threat of such a discharge; and (3) providing requirements for spill removal equipment and
periodic inspections. The current regulations require that a comprehensive oil spill response plan (OSRP)
be developed for large oil shipments. The purpose of the OSRP is to ensure that personnel are trained
and available and equipment is in place to respond to an oil spill, and that procedures are established
before a spill occurs, so that required notifications and appropriate response actions will follow quickly
when there is a spill.
4.4.3.2

State Authority

California Endangered Species Act
The California ESA (Fish and Game Code Section 2050 et seq.) was implemented in 1984. The California
ESA 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. Protection of special-status species is
detailed in Sections 2050 and 2098 of the California Fish and Game Code. In addition to recognizing
three levels of endangerment, CDFW can provide interim protection to candidate species while they are
being reviewed by the Fish and Wildlife Commission. Section 2090 of the California ESA requires state
agencies to comply with endangered species protection and recovery and to promote conservation of
these species. The CDFW administers the listing of species and authorizes take through Section 2081
agreements (except for designated “fully protected species”).
California Fully Protected Species and Species of Special Concern
The classification of “fully protected” was the CDFW’s initial effort to identify and provide additional
protection to those animals that were rare or faced possible extinction. Lists were created for fish,
amphibian and reptiles, birds, and mammals. Most of the species on these lists have subsequently been
listed under the California ESA and/or the federal ESA. The California Fish and Game Code sections (fish
at Section 5515, amphibian and reptiles at Section 5050, birds at Section 3511, and mammals at Section
4700) dealing with “fully protected” species states that these species “…may not be taken or possessed
at any time and no provision of this code or any other law shall be construed to authorize the issuance of
permits or licenses to take any fully protected species,” although take may be authorized for necessary
scientific research. This language makes the “fully protected” designation the strongest and most
restrictive regarding the “take” of these species. In 2003, the code sections dealing with fully protected
species were amended to allow the CDFW to authorize take resulting from recovery activities for Statelisted species.
Species of Special Concern are broadly defined as those not listed under the federal ESA or California
ESA, but that are nonetheless of concern to the CDFW because they are declining at rates that could
result in listing, or that historically occurred in low numbers and known threats to their persistence
currently exist. This designation is intended to result in special consideration for these animals by the
CDFW, land managers, consulting biologists, and others, and is intended to focus attention on those
species to help avert the need for costly listing under the federal ESA and California ESA and
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cumbersome recovery efforts that might ultimately be required. Although these species generally have no
special legal status, they are given special consideration under the CEQA during project review.
California Fish and Game Code 3503
Independent of the Migratory Bird Treaty Act, birds of prey are protected in California under the Fish and
Game Code (Section 3503.5, 1992). Section 3503.5 states that it is “unlawful to take, possess, or destroy
any birds in the order Falconiformes (diurnal birds of prey) or Strigiformes (owls) or to take, possess, or
destroy the nest or eggs of any such bird except as otherwise provided by this code or any regulation
adopted pursuant thereto.” Disturbance during the breeding season could result in the incidental loss of
fertile eggs or nestlings or otherwise lead to nest abandonment, and the CDFW considers any
disturbance that causes nest abandonment and/or loss of reproductive effort to be “taking.”
Native Plants Protection Act
California Fish and Game Code Sections 1900 through 1913, also known as the Native Plant Protection
Act, are intended to preserve, protect, and enhance endangered or rare native plants in California.
Vascular plants identified as rare or endangered by the California Native Plant Society, but which may
have no designated status or protection under federal or State endangered species legislation, are
defined as follows:
•

List 1A: Plants presumed extinct;

•

List 1B: Plants rare, threatened, or endangered in California and elsewhere;

•

List 2: Plants rare, threatened, or endangered in California, but more numerous elsewhere;

•

List 3: Plants about which more information is needed (a review list); and

•

List 4: Plants of limited distribution (a watch list).

In general, plants appearing on California Native Plant Society Lists 1A, 1B, or 2 are considered to meet
the criteria of endangered, rare, or threatened under CEQA Guidelines.
California Department of Fish and Wildlife Code Sections 1600–1616
The CDFW regulates activities that would interfere with the natural flow of, or substantially alter, the
channel, bed, or bank of a lake, river, or stream (California Fish and Game Code Section 1600 et seq.)
Regulated features include any body of water that flows at least periodically or intermittently through a
bed or channel having banks, and supports wildlife, fish, or other aquatic life. Notification to the CDFW
through the Lake and Streambed Alteration Program is required prior to initiating such activities. A
Streambed Alteration Agreement may be issued by CDFW for construction activities that have the
potential to result in an accidental release into a jurisdictional area. Requirements to protect the integrity
of biological resources and water quality are often conditions of streambed alteration agreements and
may include avoidance or minimization of the use of heavy equipment, limitations on work periods, and
measures to restore degraded sites or compensate for permanent habitat losses.
Marine Life Management Act
Within California, most of the legislative authority over fisheries management is enacted within the Marine
Life Management Act. This law directs CDFW and the Fish and Game Commission to issue sport and
commercial harvesting licenses, as well license aquaculture operations. CDFW, through the Commission,
is the State’s lead biological resource agency and is responsible for enforcement of the State endangered
species regulations and the protection and management of all State biological resources.
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Senate Bill (SB) 861 Oil Spill Prevention and Response
In 2014, Governor Brown expanded California’s oil spill prevention and response program to cover all
statewide surface waters at risk of oil spills. This expansion provided funding for industry preparedness,
spill response, and continued coordination with local, state and federal government along with industry
and non-governmental organizations. Senate Bill 861 authorized the Office of Spill Prevention and
Response (OSPR) with the statewide expansion and regulatory oversight.
Coastal Ecosystems Protection Act of 2006, California State Lands Act
The Coastal Ecosystems Protection Act of 2006 directed the CSLC to adopt performance standards for
discharging ballast water by January 1, 2008, and prepare a report assessing the availability of treatment
technologies to meet those standards (Falkner et al. 2009). The CSLC completed the rulemaking process
and adopted the standards in October 2007 as part of its Marine Invasive Species Program (a multiagency programs that includes CDFW’s OSPR, the SWRCB, and the Department of Tax and Fee
Administration). The technology assessment report was completed in December 2007. In response to the
report’s recommendations, the California Legislature passed Senate Bill 1781 (Chapter 696, Statutes of
2008), which delayed initial implementation of the performance standards from January 1, 2009, to
January 1, 2010, and required an update of the technology assessment report by January 1, 2009. The
CSLC continues to support research into evolving ballast water management practices, treatment
technologies, compliance monitoring techniques and equipment, and environmental effects of ballast
water treatment. According to CSLC (2021), in 2018–2019, less than 1 percent of reported ballast water
discharged in California did not meet the state’s ballast water management requirements.
The CSLC is also mandated to adopt regulations governing the management of vessel fouling by
January 1, 2012, specifically, introduction of nonindigenous invasive species via vectors other than ballast
water. Two studies are currently underway to guide the development of these regulations. In January
2008, Hull Husbandry Reporting Forms were used to gather data on fouling-related husbandry practices
of the commercial vessel fleet visiting California waters. In addition, ongoing fouling-related research
conducted by the CSLC’s Marine Invasive Species Program will better define how hull husbandry
practices and voyage characteristics affect the quantity and quality of fouling biota associated with
vessels operating in California (CSLC 2021).
California Marine Invasive Species Act
The California Marine Invasive Species Act (Public Resources Code §§ 71200–21271) was created to
ultimately eliminate the discharge of non-indigenous species into the waters of the State or into waters
that may impact the waters of the State, based on the best available technology economically achievable.
Since its passage, the Act has been amended several times to reflect changing technology and federal
regulations, with the most recent amendment in 2019.
The Act requires mid-ocean exchange or retention of all ballast water and associated sediments for all
vessels over 300 gross register tons, United States and foreign, carrying ballast water into the waters of
the State after operating outside the waters of the State. For all vessels over 300 gross register tons
arriving at a California port or place carrying ballast water from another port or place within the Pacific
Coast Region, the Act mandates near-coast exchange or retention of all ballast water. The Act requires
completion and submission of a Ballast Water Report Form upon departure from each port of call in
California, annual submittal of a hull husbandry reporting form, the keeping of a ballast management plan
and logs, and the application of "Good Housekeeping" Practices designed to minimize the transfer and
introduction of invasive species.
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Porter-Cologne Water Quality Control Act
Pursuant to the Porter-Cologne Water Quality Control Act, each of California’s nine RWQCBs must
prepare and periodically update basin plans that set forth water quality standards for surface and
groundwater, and that propose actions to control nonpoint and point sources of pollution to achieve and
maintain these standards. Basin plans offer an opportunity to achieve wetlands protection based on water
quality standards. Water quality for the area including the Rodeo Refinery is under the jurisdiction of the
San Francisco RWQCB. The RWQCB has issued to the Refinery a specific National Pollutant Discharge
Elimination System (NPDES) Permit for their operations. Among other things, the NPDES permit
establishes maximum once-through volumes and velocities, maximum temperatures for effluent discharge
plumes, and water quality standards for effluent discharge. Annual or periodic evaluations are reported to
the RWQCB. These standards ensure the health and safety of biological resources in San Pablo Bay,
especially those occurring in open waters and near shorelines.
Water Quality Control Plan for the San Francisco Region
The applicable basin plan is the San Francisco Bay Basin Water Quality Control Plan (Basin Plan),
revised in 2011. The RWQCB is responsible for developing and implementing the Basin Plan, which
documents approaches to implementing State and federal policies in the context of actual water quality
conditions. The RWQCB’s other activities include permitting of waste discharges, and implementing
monitoring programs of pollutant effects. For more information about the State and RWQCB regulations
and permits that affect the proposed Project, see Section 4.10, Hydrology and Water Quality.
California State Lands Commission
The CSLC administers lands owned by the state, which includes the beds of all naturally navigable
waterways, such as major rivers, streams and lakes, and tidal and submerged lands below the high tide
line. The CSLC issues land use leases or permits for use of state lands that are determined to be
consistent with the public trust values for fisheries, navigation, public access, recreation, wildlife habitat
and open space. Phillips 66 operates the Rodeo Refinery’s Marine Terminal and the portion of the
refinery within the tidelands under a lease from CSLC. The CSLC establishes controls on the operation of
the Marine Terminal through lease conditions.
The CSLC promulgated and administers the MOTEMS (Marine Oil Terminal Engineering and Maintenance
Standards) that establish design and operating standards intended to ensure the safe operation of such
terminals. The MOTEMS, by bringing existing and new oil terminals into compliance with modern safety
standards, substantially decrease the risk of large-scale releases of liquid bulk cargos from vessels at-berth.
4.4.3.3

Local Authority

San Francisco Bay Conservation and Development Commission
The BCDC is authorized by the McAteer Petris Act to analyze, plan, and regulate San Francisco Bay and
its shoreline. It implements the San Francisco Bay Plan and, in the Bay Area, the California Coastal Act,
and regulates filling and dredging in the Bay, its sloughs and marshes, and certain creeks and tributaries.
BCDC jurisdiction includes San Pablo Bay and a shoreline band that extends 100 feet landward of and
parallel with the high tide line.
In 1968, the BCDC completed and adopted the San Francisco Bay Plan, which has been periodically
amended during the past 40 years. In 1975, BCDC, City and County of San Francisco, and the Port
adopted the San Francisco Waterfront Special Area Plan. The Special Area Plan, together with the
McAteer-Petris Act and the San Francisco Bay Plan and subsequent amendments to all three documents,
prescribes a set of rules for non-maritime shoreline development along the San Francisco Waterfront.
Several policies of the San Francisco Bay Plan are aimed at protecting the Bay’s water quality, ecology,
and guiding the dredging activities of the Bay’s sediment.
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In addition, the federal Coastal Zone Management Act of 1972, as amended, set forth the national policy
that state coastal management programs should provide for public access to the coasts for recreational
purposes and that federal activities within the Coastal Zone be conducted in accordance with state
environmental policies. While boating and associated activities, such as marinas, are an important means
of public access, they may also pose a threat to the health of aquatic systems if poorly planned or
managed. In 1990, Contra Costa County assumed jurisdiction for implementation of the Coastal Zone
Management Act throughout the state, except within the Bay-Delta where the San Francisco BCDC has
authority for implementation of the Coastal Zone Management Act within its jurisdictional area, which
includes the Project site. BCDC permits would be required for any work within either the Bay or the
shoreline band.
San Francisco Bay Subtidal Habitat Goals Project
The BCDC, California Ocean Protection Council (OPC)/California State Coastal Conservancy, NOAA,
and the San Francisco Estuary Partnership, in collaboration with the broader scientific community,
managers, restoration practitioners, and stakeholders, published in 2010 a set of restoration planning
goals and guidelines for the subtidal areas and habitats of the Bay-Delta (State Coastal
Conservancy 2010).
Subtidal habitats include all of the submerged area beneath the bay water’s surface and include mud,
shell, sand, rocks, artificial structures, shellfish beds, submerged aquatic vegetation, macroalgal beds,
and the water column above the bay bottom. Submerged habitats are important for threatened species
such as green sturgeon and Chinook salmon, commercial species like Dungeness crab and Pacific
herring, and a host of other fish, shrimp, crabs, migratory waterfowl, and marine mammals.
The Subtidal Goals Project takes a Bay-wide approach in setting science-based goals for maintaining a
healthy, productive, and resilient ecosystem. Where possible, these subtidal goals are designed to
connect with intertidal habitats and with goals developed by other projects, including goals for Baylands
and uplands habitats. The goals and recommendations contained within the Subtidal Goals Project are
not regulatory binding but rather are intended to serve as guidance to local, State, and federal agencies
when evaluating projects and their potential ecological affects, and when issuing permits.
Contra Costa County General Plan
The Contra Costa County General Plan designates 41 areas as Significant Ecological Resource Areas.
These areas are defined by the presence of rare, threatened, or endangered species; unique natural
areas; or wetlands and marshes. A number of these areas occur in the general area, but only Lone Pine
Point is in the study area of the Rodeo Refinery (see Section 4.1.2.2, Significant Ecological Areas).
The Contra Costa County General Plan contains numerous goals, policies, and programs related to the
protection of wildlife and vegetation. Goals and policies include: protection of rare, threatened, and
endangered species and their habitats (Goals 8-D and 8-E); recognition and protection of the critical
ecological characteristics of rangelands and wildlands (Policy 8-13); identification and protection of
seasonal wetlands in grassland areas (Policy 8-27); conservation of upland habitat areas adjacent to
wetlands that are critical to the survival of wetland species (Policy 8-24); protection of marshes, wetlands,
and riparian corridors from the effects of potential industrial spills (Policy 8-25); thorough evaluation of the
environmental impacts of using poisons to control ground squirrel populations in grasslands (Policy 8-26);
and retention of existing vegetation and wildlife habitat areas in large open areas sufficient to support
wildlife populations (Policy 8-15) (Contra Costa County 2010).
San Luis Obispo County Coastal Plan
The San Luis Obispo County Coastal Plan Policies (1988; revised 2007) provides general plan policies
and identification of detailed land use recommendations in order to implement the policies of the
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California Coastal Act of 1976. Related to biological resources, the Coastal Plan contains policies that are
specific to environmentally sensitive habitat (Chapter 6), and coastal watershed (Chapter 9), which are
mapped in the Land Use Element. Within Chapter 6, Environmentally Sensitive Habitat, the Coastal Plan
provides specific policies for the sensitive habitat areas mapped on the Land Use Element combining
designation maps. None of those mapped designations are within the boundaries of the Santa Maria Site.
San Luis Obispo County Coastal Zone Land Use Ordinance
As part of a proposed project, the Coastal Zone Land Use Ordinance (CZLUO) (1988; revised November
2013) standards and associated findings for mapped combining designations in the Land Use Element
must be considered. Applicable combining designations are identified and discussed within section of
Chapter 7 of the CZLUO. For biological resource impact analysis, the relevant combining designations
include Sensitive Resource Area (Section 23.07.160 through 23.07.166); Environmentally Sensitive
Habitat Area, including unmapped Environmentally Sensitive Habitat Area (Section 23.07.170); Wetlands,
Wetland Setbacks (Section 23.07.172); Stream and Riparian Vegetation (Section 23.07.174); and
Terrestrial Habitat Protection (Section 23.07.176).For biological resource impact analysis, the relevant
combining designations include Sensitive Resource Area(Section 23.07.160 through 23.07.166);
Environmentally Sensitive Habitat Area, including unmapped Environmentally Sensitive Habitat Area
(Section 23.07.170); Wetlands, Wetland Setbacks (Section 23.07.172); Stream and Riparian Vegetation
(Section 23.07.174); and Terrestrial Habitat Protection (Section 23.07.176).
4.4.4

Significance Criteria

Based on CEQA Guidelines Appendix G (updated with revised California resources agency name and to
include both federal resources agencies), a project would cause significant adverse impacts to biological
resources if it would:
a. Have a substantial adverse effect, either directly or through habitat modifications, on any
species identified as a candidate, sensitive, or special-status species in local or regional
plans, policies, or regulations, or by the CDFW, NMFS, or USFWS;
b. Have a substantial adverse effect on any riparian habitat or other sensitive natural community
identified in local or regional plans, policies or regulations, or by the CDFW or the USFWS;
c.

Have a substantial adverse effect on federally protected wetlands as defined by Section 404
of the CWA (including but not limited to, marsh, vernal pool, coastal, etc.) through direct
removal, filling, hydrological interruption, or other means;

d. Interfere substantially with the movement of any native resident or migratory fish or wildlife
species or with established native resident or migratory wildlife corridors, or impede the use
of native wildlife nursery sites;
e. Conflict with any local policies or ordinances protecting biological resources, such as tree
preservation policy or ordinance; or
f.

4.4.5

Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Community
Conservation Plan, or other approved local, regional or state habitat conservation plan.
CEQA Baseline

The environmental setting section describes the physical and regulatory setting of the Project. The
physical setting describes conditions in 2019, which is the CEQA baseline for this analysis except for
vessel traffic, for which the baseline is the 3-year average of 2017 through 2019.
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4.4.6

Approach to Analysis

In accordance with CEQA, the impacts of a proposed project are evaluated by comparing expected
environmental conditions during the transition period and after full Project implementation to the baseline
condition.
With the exception of Project activities that could affect estuarine and marine resources, all Project
activities at the Rodeo Refinery and Santa Maria Site would occur within the boundaries of the existing
refineries, on land classified as urban, or previously disturbed and occupied by existing refinery
equipment. Estuarine and marine resources associated with Project operations at the Rodeo Refinery are
addressed separately beginning in Section 4.4.8, Approach to Analysis, Aquatic Biological Resources.
4.4.7

Discussion of No Biological Resources Impacts

Review and comparison of the setting circumstances and Project characteristics with each of the
significance criteria stated above, show that no impacts to biological resources would result.
The Pipeline Sites are located in San Luis Obispo, Santa Barbara, Kern, Kings, Fresno, Merced,
Stanislaus, San Joaquin, Alameda, and Contra Costa Counties. The Project would not involve
construction or modifications at the Pipeline Sites (i.e., Lines 100, 200, 300, and 400). Upon completion of
the Project, the Pipeline Sites (Figure 3-5) would be unnecessary to transport crude-based feedstocks to
the Rodeo Refinery and Phillips 66 would decommission the pipelines. The cleaned pipelines would
cease to operate and be abandoned in place; they would not be excavated as part of this Project. Phillips
66 would empty and clean the collection points with pipeline inspection gages (PIGs). Material removed
from the pipelines would be handled in accordance with applicable regulations and standard practices,
which include processing as much as possible in Phillips 66 refining facilities and disposing of the
remainder in approved facilities, including hazardous waste facilities, as appropriate. Due to the limited
scope and duration of Project activities at the Pipeline Sites, and their location within previously disturbed,
and developed areas, no direct or indirect impacts to biological resources would occur.
a. Have a substantial adverse effect, either directly or through habitat modifications, on any species
identified as a candidate, sensitive, or special-status species in local or regional plans, policies, or
regulations, or by the California Department of Fish and Game or US Fish and Wildlife Service?
All Project activities would occur within the boundaries of the existing refinery where vegetation
communities are classified as urban, on previously disturbed lands or occupied by existing refinery
equipment. Likewise, Project activities at the Santa Maria Site would occur within existing refinery
boundaries on previously disturbed “urban” land. Estuarine and marine resources associated with
Project operations at the Rodeo Refinery are addressed separately in the next section.
Therefore, with the exception of operational impacts to estuarine and marine species, the Project
would have no impact on special-status, sensitive, or candidate terrestrial species in local and/or
regional plans, policies, or regulations, or by the CDFW or USFWS as no habitat supporting such
species is present within the Rodeo Refinery and Santa Maria Site.
b. Have a substantial adverse effect on any riparian habitat or other sensitive natural community
identified in local or regional plans, policies or regulations, or by the California Department of Fish
and Game or US Fish and Wildlife Service?
Natural plant communities mapped by CALVEG within the Rodeo Refinery include Annual
Grasses and Forbs, Coyote Brush, Chamise, Blue Oak, Coast Live Oak, and Water. Other
natural plant communities known to occur within the Rodeo Refinery (based on the past studies in
the area) include Ornamental Tree Rows. None of these provide riparian or other sensitive
natural communities. Aquatic resources mapped by the NWI in the study area include Estuarine
and Marine (Deepwater and Wetland), Freshwater Emergent Wetland, Freshwater
Forested/Shrub Wetland, Freshwater Pond and Riverine habitats. Estuarine and marine
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resources associated with Project operations at the Rodeo Refinery are addressed separately in
the next section.
At the Santa Maria Site natural plant communities are characteristic of coastal dunes and occupy
the undeveloped portion of the Santa Maria Site and surrounding area. Silver dune lupine-mock
heather scrub is consistent with the Central Dune Scrub vegetation type, which is tracked by the
CNDDB as a sensitive natural community. The Shrubland Alliance is also listed as a California
Sensitive Community, and has a state rarity ranking of S2 (imperiled) (CDFW 2020). However, all
Project activities would be located within the existing refinery boundaries on previously disturbed
lands classified as urban or occupied by existing refinery equipment.
As a result, with the exception of estuarine and marine habitats addressed below, there would be
no impact to any sensitive natural communities, riparian habitat, or included in any local and/or
regional plans, policies, or regulations, or by CDFW or USFWS. Therefore, no impacts related to
terrestrial resources would occur at the Rodeo Refinery and Santa Maria Site.
c.

Have a substantial adverse effect on federally protected wetlands as defined by Section 404 of
the CWA (including but not limited to, marsh, vernal pool, coastal, etc.) through direct removal,
filling, hydrological interruption, or other means?
All Project activities would occur within the boundaries of the existing refinery complex where
vegetation communities are classified as urban. The Project site is situated on previously
disturbed lands or occupied by existing refinery equipment. Likewise, Project activities at the
Santa Maria Site would occur within existing refinery boundaries on previously disturbed “urban”
habitat. No federally protected wetlands occur within the refinery boundaries of the Rodeo
Refinery and Santa Maria Site. Estuarine and marine resources associated with Project
operations at the Rodeo Refinery are addressed separately in the next section.
As a result, with the exception of estuarine and marine habitats addressed below, the Project
would have no impact to federally protected wetlands or other waters of the United States defined
by Section 404 of the CWA. No impact would occur at the Rodeo Refinery and Santa Maria Site.

d. Interfere substantially with the movement of any native resident or migratory fish or wildlife
species or with established native resident or migratory wildlife corridors, or impede the use of
native wildlife nursery sites?
Project construction and demolition activities would occur within the boundaries of the existing
refinery complex where vegetation communities are classified as urban. The Project site is
situated on previously disturbed lands or occupied by existing refinery equipment. Likewise,
Project activities at the Santa Maria Site would occur within existing refinery boundaries on
previously disturbed “urban” habitat. No native wildlife nursery sites occur within the refinery
boundaries. Estuarine and marine resources associated with Project operations at the Rodeo
Refinery are addressed separately in the next section.
Therefore, the Project would not result in any impacts to wildlife species, and would not interfere
with the movement of any native resident or migratory fish or wildlife species, or interfere with any
established native resident or migratory wildlife corridors during construction and demolition. No
impact would occur.
e. Conflict with any local policies or ordinances protecting biological resources, such as tree
preservation policy or ordinance?
All Project activities would occur within the boundaries of the existing refinery complex where
vegetation communities are classified as urban. The Project site is situated on previously
disturbed lands or occupied by existing refinery equipment. Likewise, Project activities at the
Santa Maria Site would occur within existing refinery boundaries on previously disturbed “urban”
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habitat. Estuarine and marine resources associated with Project operations at the Rodeo Refinery
are addressed separately in the next section.
Therefore, with the exception of estuarine and marine habitats addressed below, the Project
would not result in conflicts with any local policies or ordinances protecting biological resources,
and no impact would occur.
f.

Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Community
Conservation Plan, or other approved local, regional or state habitat conservation plan?
All Project activities would be located within the boundaries of the existing Rodeo Refinery and
Santa Maria Site, and situated on previously disturbed lands and therefore would not fall under the
jurisdiction of, or conflict with the provisions of an adopted Habitat Conservation Plan, Natural
Community Conservation Plan, or other approved local, regional or state habitat conservation plan.
Therefore, with the exception of estuarine and marine habitats addressed below, the Project
would not result in conflicts with any local policies or ordinances protecting biological resources,
and no impact would occur

4.4.8

Approach to Analysis – Aquatic Biological Resources

4.4.8.1

Estuarine and Marine Resources

In accordance with CEQA, the impacts of a proposed project are evaluated by comparing expected
environmental conditions during the transition period and after full Project implementation to the baseline
condition. During the transition period, crude oil would continue to be processed but marine transportation
would increase as conveyance by pipelines would be discontinued. After full Project implementation,
marine transportation would increase, crude oil would no longer be processed, and the facility would be
converted to process renewable feedstocks into renewable diesel fuel, other transportation fuels, and fuel
gas. Wastewaters associated with the refinery processes are treated onsite and discharged offshore; the
discharge volume and composition would change after full Project implementation (see Section 4.9,
Hydrology and Water Quality).
The analysis is based on the CEQA Guidelines Appendix G significance criteria listed above. Also
considered under the first significance criterion (a), are federal endangered and threatened species and
their critical habitat, as applicable that have been designated under the federal ESA by NOAA Fisheries
(NMFS) and marine mammals protected under the MMPA.
The third significance criterion (c) also considers designated special aquatic sites as identified under the
404(b)(1) guidelines of the CWA (40 CFR Section 230.43). Special aquatic sites are geographic areas
possessing special ecological characteristics of productivity, habitat, wildlife protection, or other important
and easily disrupted ecological values. These areas are generally recognized as significantly influencing
or positively contributing to the general overall environmental health or vitality of the entire ecosystem of a
region. Special aquatic sites present in the Project study area include wetlands, mud flats, vegetated
shallows, sanctuaries and refuges.
The approach taken to determining significance for aquatic biological resources is the same or similar as
the CSLC used for the original EIR for this project (CSLC 1995) and other oil terminal projects in the
vicinity, including the Shore Marine Oil Terminal Lease Project, Tesoro Amorco Marine Oil Terminal
Lease Consideration, Tesoro Avon Marine Oil Terminal Lease Consideration, and Martinez Refinery
Renewable Fuels Project EIRs (CSLC 2014, 2015).
The aquatic biological resources analysis considers the potential for substantial adverse effects on
estuarine and marine species or their habitat from the following changes from baseline conditions:
•

Construction/demolition activities,
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•

Change in wastewater discharge during future operations and maintenance, and

•

Increase in vessel traffic during the transition period and future operations and maintenance.

For the evaluation of increased vessel traffic, the primary consideration was whether there would be the
potential to substantially increase above baseline conditions the following potential types of vessel effects
on special-status and resident estuarine and marine species, and their habitats:
•

Effects of vessel collisions (ship strikes),

•

Effects of vessel noise,

•

Effects of vessel sediment resuspension and deposition,

•

Effects of vessel or cargo offloading accidental oil spills, and

•

Effects of vessel introductions of non-indigenous invasive species.

The following subsection describes pertinent information regarding the Marine Terminal, vessels, and
operations considered in the analysis.
4.4.8.2

Marine Terminal and Vessels

The Marine Terminal is comprised of a tee-head ship and barge berthing structure, a mooring breasting
dolphin, and shore-connecting trestle-pipelineway. The ship-berthing structure is 1,250 feet long by
136 feet wide with two ship-berthing areas on the portside and three berths for barges on the shoreside.
The mooring breasting dolphin is 74 feet from the west end of the tee and measures 51 by 32 feet. The
trestle-pipelineway connecting the Marine Terminal to shore is 1,730 feet long by 77 feet wide.
Vessel Trips
The average total annual number of vessel calls at the Marine Terminal under baseline conditions is 80
tankers and 90 ATBs/mix barges, totaling 170 tank vessels per year (Table 4.4-1). The annual total number
of vessels with the Project is estimated to be 96 tankers and 92 ATBs during the transitional period (total of
188 tank vessels per year), and 201 tankers and 161 ATBs during full Project implementation (362 tank
vessels per year). This equates to a total of 340 vessel trips during baseline conditions (counting both
inbound arrivals and outbound departures), 376 vessel trips per year during the transition period (11%
increase), and 724 vessel trips per year during full Project implementation (113 percent increase).
Table 4.4-1.

Number of Vessel Trips Per Year During Existing Baseline Compared to the Project
Transitional Phase and Full Operations.

Vessel

Baseline

Transitional Phase

Project Operations

Tankers

80

96

201

ATBs/Barges

90

92

161

Total Vessels

170

188

362

Total Tanker Trips

160

192

402

Total ATB Trips

180

184

322

Total Trips

340

376

724

Difference Tanker Trips

32

241

Difference ATB Trips

4

142

Total Difference Trips

36

384

Total Change

11%

113%
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On a weekly basis, there are 3 vessel calls (6 trips) per week during baseline conditions. Because only one
vessel is berthed and unloaded at a time, the number of vessel trips on any given day ranges from 1 to 2
under baseline conditions depending on vessel call schedule (Table 4.4-2). It is expected that the number of
vessel trips also would range from 1 to 2 per day depending on vessel call schedule during the transitional
phase. There would be 2 vessel trips per day (one inbound, one outbound) during full Project operations.
Table 4.4-2.

Vessel

Example Number of Vessel Trips Per Week During Existing Baseline Compared
to the Transitional Phase and Full Operations.
Mon

Tue

Wed

Thur

Fri

Sat

3A

3D

1

1

3A

3D

1

1

4A

4D

1

1

Sun

Total per
Week

Baseline
Example 1
1

1A

1D

2

2A

2D

3
Total/Day

1

1

1

1

6

Example 2
1

1A

2

1D
2A

2D

3
Total/Day

1

2

1

6

Transition
1

1A

2

1D
2A

3

2D
3A

3D

4
Total/Day

1

2

2

1

8

Operations
1

1A

2

1D
2A

3

2D
3A

4

3D
4A

5

4D
5A

6

6A

7

7D*

Total/Day

2

Note:

5D
6D
7A

2

2

2

2

2

2

14

A = Vessel arrival
D = Vessel departure
* = Vessel departure following week.
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To access the Rodeo Refinery, vessels pick up a bar pilot in the precautionary area offshore, standby for
arrival of tug escort(s), then proceed via marked navigational channels to the Marine Terminal at San
Pablo Bay. In accordance with state law (14 CCR § 851.5) and the San Francisco, San Pablo, and Suisun
Bays Harbor Safety Plan (Harbor Safety Committee 2020), all tank vessels carrying 5,000 long tons or
more of oil (approximately 36,500 barrels) are required to have tugboat(s) escorts, ranging from one to
three depending on vessel displacement.
San Pablo Bay has substantial commercial vessel traffic, both by vessels traveling to or from (inbound or
outbound) the bay as well as vessels traveling through the bay to other locations either upbound (e.g.,
Carquinez Strait, Suisun Bay, Sacramento River, San Joaquin River) or downbound (e.g., San Francisco
Bay). The Waterborne Commerce of the United States reports for 2015 through 2019 indicate that on
average a relatively small percentage of all commercial freight (10 percent), including petroleum freight
(13 percent), had San Pablo Bay as the vessel’s point of arrival/departure; most commercial freight
(90 percent; 87 percent petroleum freight) was transported through San Pablo Bay to upbound or
downbound locations between 2015 and 2019 (Table 4.4-3). Not included in these reports are vessel trips
associated with ferries or commercial fishing.
Table 4.4-3.

Annual and Average Vessel Freight To/From and Through San Pablo Bay,
2017–2019.
Freight (thousand short tons)
To/From San Pablo Bay
Foreign

Year

In

US Coast

Out

In

Freight (thousand short tons)
Through San Pablo Bay

Internal (Int.)
Bay /Delta

Out

In

Through
Upbound

Through
Downbound

Out Foreign Coast Int. Foreign Coast

Int.

Grand
Total

All Commodities
2019

1,819

1,029

322

171

74

48

16,755

4,942

273

5,939

1,967

130

33,469

2018

1,762

799

2017

1,732

748

444

68

285

31

17,981

3,558

371

5,690

2,324

255

33,568

229

136

143

75

17,737

2,939

637

4,987

2,364

255

31,983

2016

1,405

660

189

183

114

118

15,740

3,635

477

4,289

2,008

284

29,102

2015

1,432

889

308

40

200

110

13,949

3,441

777

4,704

2,731

272

28,853

Average

1,630

825

298

120

163

76

16,432

3,703

507

5,121

2,279

239

31,395

Average
Total

3,113

Percent

10

20,642

7,639.80

31,395

66

24

100

Petroleum Oil and Petroleum Products
2019

1,703

1,025

322

171

40

47

11,225

4,942

246

2,971

1,967

2018

1,735

793

2017

1,724

748

2016

1,320

2015
Average

92

24,751

444

68

158

29

12,416

3,558

353

3,144

228

136

16

73

12,196

2,885

591

3,013

2,324

97

25,119

2,340

107

24,057

638

189

182

30

116

10,642

3,477

426

2,537

1,894

129

21,580

1,615

889

306

38

43

101

9,192

3,319

731

2,325

2,607

79

21,245

1,619

819

298

119

57

73

11,134

3,636

469

2,798

2,226

101

23,350

Average
Total

2,985

15,240

5,125

23,350

Percent

13

65

22

100

Source: USACE–IWR 2015, 2016, 2017, 2018, 2019
Notes: In = inbound (traffic moving from one waterway into another where the destination is on the subject waterway);
Out = outbound (traffic moving from one waterway into another where the origin is on the subject waterway);
thousand short tons (one short ton = 2,000 pounds)
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Between 2015 and 2019, an annual average of 28,396 vessel trips were logged for the commercial freight
traffic on San Pablo Bay (Table 4.4-4). On average, most vessel trips were by cargo ships and barges
(average: 90 percent), substantially fewer were by tankers and tank barges (average: 5 percent), and by
tugs (average: 5 percent). As noted in Table 4.4-3, most of the commercial freight traffic was through this
bay to upbound or downbound destinations. Vessel movements are logged according to specific reporting
requirements (e.g., USACE–IWR 2019), which consider both location and number of stops, as follows:
1. For self-propelled vessels, a trip is logged between every point of departure and every point
of arrival;
2. For loaded barges, a trip is logged from the point of the loading of the barge to the point of
unloading of the barge (i.e., excluding fleeting areas); and
3. For empty barges, trips are logged from point of unloading to the point of loading counting the
fleeting areas in between (e.g., if an empty barge moved from Dock A to Dock B and the barge
stopped at three fleeting areas in between, then four trips are logged).
Table 4.4-4.

Annual Total and Average Number of Vessel Trips by Vessel Type and Draft for
San Pablo Bay, 2015–2019.
Dry Cargo
SP

Year

Tanker
NSP

Up

Down

Up

Down

SP
Up

Tug

SP

NSP

Down

Up

Down

Up

Down

Total

Annual and Average Total Vessel Trips by Type
2019

17,259

17,540

141

136

488

467

207

194

604

616

37,656

2018

16,617

16,595

140

162

466

447

213

185

588

591

36,005

2017

15,421

15,508

122

154

500

483

192

193

562

558

33,693

2016

9,189

9,331

179

202

410

397

235

234

709

706

21,592

2015

4,672

4,691

265

288

362

361

298

276

910

913

13,036

Average

12,632

12,733

169

188

445

431

229

216

675

677

28,396

Average Total

25,365

358

877

445

1,351

28,396

Percent

89

1

3

2

5

100

Draft (feet)

Average Number of Trips by Vessel Draft (2015–2019)

1–15

24,610

355

18

201

1,103

26,287

16–25

229

1

84

160

245

718

26–32

437

2

456

81

4

980

33–41

89

0

303

4

0

396

>41

0

0

16

0

0

16

Average Total

25,365

358

877

445

1,352

28,396

Source: USACE–IWR 2015, 2016, 2017, 2018, 2019
Notes:

SP = self-propelled vessel, NSP = non-self-propelled vessel (e.g., barge), Up = upbound traffic (e.g., to Carquinez Strait),
Down = downbound traffic (e.g., to San Francisco Bay). The vessel drafts were compiled into categories for ease of
comparison among different types of vessels.
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Therefore, vessel trips compiled in the Waterborne Commerce of the United States reports reflect the
number of stops logged by a vessel operator. This is considered potentially more influential to vessel trip
counts for dry cargo ships and barges (90 percent of trips) than tank vessels (tankers, tank barges)
(5 percent of trips). For example, the average number of self-propelled tanker trips reported for San Pablo
Bay (887) is similar to the number of trips reported at the entrance of San Francisco Bay between 2015
and 2019 (756 to 881 vessel trips, see Section 4.9. Hazardous Materials and Hazardous Materials,
Table 4.9-1). However, the vessel trips associated with cargo ships, non-self-propelled tankers and tugs
reported for San Pablo Bay are substantially higher than at the entrance likely due to the combined
effects of reporting each vessel stop within the bay, as well as the operation of vessels internal to the San
Francisco Estuary system.
Between 2015 and 2019, most of the commercial freight traffic to and through San Pablo Bay was by
shallow draft vessels. Draft refers to the distance from waterline to the lowest point on the vessel (e.g.,
bottom or keel). Vessel draft (e.g., how close the propeller is to the bottom) is an important consideration
for evaluations of the potential to disturb bottom habitats and resources directly, or by sediment
resuspension and turbidity. Between 2015 and 2019, most (95 percent) commercial traffic was by vessels
with drafts less than 25 feet, including dry cargo ships and barges, self-propelled and non-self-propelled
tank barges, and tugs (Table 4.4-4). Deeper draft dry cargo ships and tankers accounted for 5 percent of
the commercial vessel traffic.
While most of the reported vessel trips were by vessels passing through San Pablo Bay, the range of
tanker and tank barge vessel drafts and tug drafts are considered representative of the vessels calling at
the Rodeo Refinery. Under Project baseline conditions, the oil tankers and tank barges are of various
sizes (less than 10,000 to 200,000 deadweight tons, with over half being of “Handymax” size (20,000 to
60,000 deadweight tons, and barges include non-self-propelled and ATBs (see Section 4.9.2, Hazards
and Hazardous Materials, Environmental Setting). Tanker drafts typically range from 26 to 34 feet for
Handysize vessels (10,000 to 39,000 deadweight tons), and 34 to 39 feet for Handymax vessels (40,000
to 60,000 deadweight tons) (Duran and Martin 2016). Representative ATBs (20,000 to 27,000 deadweight
tons) have drafts ranging from approximately 16 to 31 feet (Crowley 2021). Tugs used to escort ships in
San Francisco Bay have drafts ranging from 11 to 20 feet (e.g., Baydelta Maritime 2021; Crowley 2021;
Westar Marine Services 2021).
Under future conditions, Project vessels would include a mix of tankers (20,000 to 60,000 deadweight
tons) and ATBs. Based on the above-review of vessel drafts, it is estimated that most tankers would have
drafts ranging between 26 and 39 feet and ATB drafts would range between 16 and 30 feet. The vessel
drafts during the transitional phase and full operations were estimated using percentages derived from
2015–2019 vessel trips for applicable vessel draft categories (Table 4.4-4). For instance, the average
number of vessel trips between 2015 and 2019 had a 70/30 percent allocation between applicable tanker
vessel draft categories (26-32, 33-41 feet ), 42/58 percent allocation for applicable ATB vessel draft
categories (16-25, 26-32 feet), and 82/18 percent allocation between applicable tug draft categories (115, 16-25 feet). A factor of 1.5 was applied to the increase in self-propelled tanker and ATB vessel trips to
obtain an estimate of the number of additional tug escort vessel trips; the number of tugs required to
escort tankers varies from 1 to 3 depending on vessel size, 1.5 represents a mean value.
The estimated increase in vessel trips would result in only a small increase in average annual total
commercial vessel traffic on San Pablo Bay during the transitional phase (less than 1 percent) and full
operation (3 percent) (Table 4.4-5). During the transitional phase, the estimated increase in Project vessel
trips and tug escorts compared to average baseline traffic for San Pablo Bay would be a negligible (0.2
percent increase) for shallow draft vessels (less than 16 feet) and low (8 percent increase) for mid- to
deep-draft vessels. During Project operation, the estimated increase in Project vessel trips and tug
escorts compared to average baseline traffic for San Pablo Bay would be very low (2 percent increase)
for shallow draft vessels but substantially higher (54 percent) for mid- to deep-draft vessels.

4.4-120 Biological Resources

October 2021

Rodeo Renewed Project
Draft Environmental Impact Report

Table 4.4-5.

Estimated Change in Annual Vessel Trips by Vessel Draft During Transitional
Phase and Operations and Maintenance Compared to Average Vessel Drafts,
2015–2019.
Transitional Phase

Operations and Maintenance

Project Trips
2015–2019
Baseline
Draft (feet) Average
Tanker ATB Tug

Project
Project Trips
Plus
2015–
Average %
2019
Total
Change Average Tanker ATB Tug

1–15

26,287

44

44

0.2

26,287

16–25

718

10

730

1.6

718

26–32

980

23

1,005

2.5

980

172

33–41

396

9

0

3.9

396

70

>41

16

16

0.0

16

Annual
Total

28,396

28,490

0.3

28,396

Notes:

2

32

2

4

54

60

242

82

Project
Plus
Average
Total

%
Change

472 26,759

1.8

104 881

18.5

1,234

20.6

466

15.1

16

0.0

142 576 29,356

3.3

Annual Baseline is 80 tankers and 90 ATBs. This would increase to 96 tankers and 92 ATBs during Project transition and
to 201 tankers and 161 ATBs during Project operation. The new vessel trips include both arrivals and departures. The
vessel drafts were compiled into categories for ease of comparison among different types of vessels in Table 4.4-1; these
same categories are shown here for comparison of the Project proposed vessel trips with baseline conditions. The largest
Handymax vessels associated with the Project have drafts ranging from 34 to 39 feet.

Vessel Speed
The San Francisco, San Pablo, and Suisun Bays Harbor Safety Plan (Harbor Safety Committee 2020)
identify 15 knots as the maximum speed inside the bay for power driven vessels of 1,600 or more gross
tons. Coastal tankers have speeds of about 12-15 knots, while ATBs have speeds of 10 to 12 knots
(Crowley 2021; Fritelli 2014, 2017). Coastal tankers have speeds of about 12 to 15 knots, while ATBs
have speeds of 10 to 12 knots (Crowley 2021; Fritelli 2014, 2017). Phillips 66’s records indicate that
vessels calling the Rodeo Refinery observe a 12 knot limit up until just outside the Golden Gate. At that
point, they reduce their speed to 10 knots and maintain it until they reach a point north of Angel Island
(“Light 5”); from that point, they travel at 8 knots until they near the Marine Terminal and slow to
maneuver into the berth (see Section 4.9.2, Hazardous and Hazardous Materials, Vessel Transport).
The USACE–IWR maritime statistics reports do not include ferries in the vessel trip counts. High speed jet
propulsion ferries operate the Vallejo route on San Pablo Bay to/from San Francisco. This ferry operates
27 trips/day Monday through Friday and 16 trips/day on weekends. Ferries operate in accordance with
best practices developed by San Francisco ferry operators in coordination with the Harbor Safety
Committee for safe passenger vessel operation in the Bay (Harbor Safety Committee 2020).
Maintenance dredging of the federal channel within San Pablo Bay and in the maneuver and dock area of
the Marine Terminal has occurred annually for more than 10 years. There would be no change to the
frequency of maintenance dredging under the Project.
4.4.9

Discussion of Aquatic Biological Resources Impacts and Mitigation Measures

Table 4.4-6 presents a summary of the potential impacts to aquatic biological resources, as well as
significance determinations for each impact.
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Table 4.4-6.

Summary of Aquatic Biological Resources Impacts
Significance Determination
Impact

LTS

LTSM

SU

Impact 4.4-1. Would the Proposed Project have a substantial adverse effect, either directly or through habitat
modifications, on any species identified as a candidate, sensitive, or special-status species in local or regional
plans, policies, or regulations, or by the California Department of Fish and Game or US Fish and Wildlife Service?
•
Effects of Vessel Collisions (Ship Strikes)
Rodeo Refinery
✔

Transitional Phase, Operation and Maintenance

Impact 4.4-2. Would the Proposed Project have a substantial adverse effect, either directly or through habitat
modifications, on any species identified as a candidate, sensitive, or special-status species in local or regional
plans, policies, or regulations, or by the California Department of Fish and Game or US Fish and Wildlife Service?
•
Effects of Vessel Noise
Rodeo Refinery
Transitional Phase, Operation and Maintenance

✔

Impact 4.4-3. Would the Proposed Project have a substantial adverse effect, either directly or through habitat
modifications, on any species identified as a candidate, sensitive, or special-status species in local or regional
plans, policies, or regulations, or by the California Department of Fish and Game or US Fish and Wildlife Service?
•
Effects of Sediment Resuspension and Deposition
Rodeo Refinery
Transitional Phase, Operation and Maintenance

✔

Impact 4.4-4. Would the Proposed Project have a substantial adverse effect, either directly or through habitat
modifications, on any species identified as a candidate, sensitive, or special-status species in local or regional
plans, policies, or regulations, or by the California Department of Fish and Game or US Fish and Wildlife Service?
•
Effects of Vessel Cargo Loading/Offloading Accidental Oil Spills
Rodeo Refinery
✔

Transitional Phase, Operation and Maintenance

Impact 4.4-5. Would the Proposed Project have a substantial adverse effect, either directly or through habitat
modifications, on any species identified as a candidate, sensitive, or special-status species in local or regional
plans, policies, or regulations, or by the California Department of Fish and Game or US Fish and Wildlife Service?
•
Effects of Introductions of Nonindigenous Invasive Species
Rodeo Refinery
✔

Transitional Phase, Operation and Maintenance

Impact 4.4-6. Would the Project have a substantial adverse effect on federally protected wetlands as defined by
Section 404 of the CWA (including but not limited to, marsh, vernal pool, coastal, etc.) through direct removal,
filling, hydrological interruption, or other means?
•
Eelgrass (Vegetated Shallows)
Rodeo Refinery
Transitional Phase, Operation and Maintenance

✔

Impact 4.4-7. Would the Project have a substantial adverse effect on federally protected wetlands as defined by
Section 404 of the CWA (including but not limited to, marsh, vernal pool, coastal, etc.) through direct removal,
filling, hydrological interruption, or other means?
Effects of Vessel or Cargo Offloading Accidental Oil Spills
•
Effects of Introductions of Non-Indigenous Invasive Species
Rodeo Refinery
Transitional Phase, Operation and Maintenance
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Significance Determination
Impact

LTS

LTSM

SU

Impact 4.4-8. Would the Project Interfere substantially with the movement of any native resident or migratory fish
or wildlife species or with established native resident or migratory wildlife corridors or impede the use of native
wildlife nursery sites?
•
Effects of Vessel Collisions (Ship Strikes)
•
Effects of Vessel Noise
•
Effects of Vessel Sediment Resuspension and Deposition
Rodeo Refinery
Transitional Phase, Operation and Maintenance

✔

Impact 4.4-9. Would the Project Interfere substantially with the movement of any native resident or migratory fish
or wildlife species or with established native resident or migratory wildlife corridors or impede the use of native
wildlife nursery sites?
•
Effects of Vessel or Cargo Offloading Accidental Oil Spills
Rodeo Refinery
✔

Transitional Phase, Operation and Maintenance

Impact 4.4-10. Would the Project Interfere substantially with the movement of any native resident or migratory fish
or wildlife species or with established native resident or migratory wildlife corridors or impede the use of native
wildlife nursery sites?
•
Effects of Introductions of Non-Indigenous Invasive Species
Rodeo Refinery
✔

Transitional Phase, Operation and Maintenance

Impact 4.4-11. Would the Project conflict with the provisions of an adopted Habitat Conservation Plan, Natural
Community Conservation Plan, or other approved local, regional or state habitat conservation plan?
Rodeo Refinery
Transitional Phase, Operation and Maintenance

✔

NOTES: LTS = Less than Significant, no mitigation proposed
LTSM = Less than Significant impact with mitigation
SU = Significant and Unavoidable

IMPACT 4.4-1
a. Would the Proposed Project have a substantial adverse effect, either directly or through
habitat modifications, on any species identified as a candidate, sensitive, or special-status
species in local or regional plans, policies, or regulations, or by the California Department of
Fish and Game or US Fish and Wildlife Service?
Effects of Vessel Collisions (Ship Strikes)
Transitional Phase, Operations and Maintenance: Less than Significant Impact with Mitigation
A vessel collision (ship strike) refers to impact between a vessel (most commonly bow or propeller)
and aquatic animal. Vessel collisions have been reported for over 75 marine species including
whales, dolphins, porpoises, seals, sea otters, sea turtles, and fish (Schoeman et al. 2020). Collisions
with whales may not be reported because vessel crew are not aware of the collision; lack of
awareness is even more likely for smaller species, or go unnoticed because carcasses sink (whales,
turtles) (Schoeman et al. 2020). The probability of collision between ships and aquatic animals
generally increases in areas with overlap of higher vessel traffic (e.g., shipping and navigation lanes,
port approaches) and animal density (e.g., important foraging areas, breeding or haul out areas,
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migration routes, or in narrow waterways that confine animal movement). Potential effects from
vessel collisions on special-status fish, marine mammals and sea turtles are assessed below.
Fish
Vessel interactions with fish may include propeller strikes or propeller entrainment, which refers to fish
being transported along with the volume of water “drawn” through the propeller(s) area while it spins.
Entrained fish may be affected by propeller strikes or rapid changes in pressure, shear stress, and
turbulence. In either case, injury or mortality may occur immediately upon contact with the propeller or
result later from injury or increased susceptibility to predation or disease (Killgore et al. 2011).
Threatened and endangered fish that have the potential to occur in San Pablo and San Francisco
Bay include salmonids (Chinook salmon, steelhead), smelt (delta, longfin), and green sturgeon.
Species of special concern include fall and late-fall DPSs of Chinook salmon, lampreys (Pacific,
western river), Sacramento splittail, and white sturgeon. The following analysis focuses on species
that differ in life history, size, and longevity representing a range of pertinent considerations relative to
vulnerability to vessel interaction effects.
Smelt
Delta and longfin smelt share many of the same life history characteristics (Wang 2010). Both
typically spawn in Suisun Bay and the Delta, depositing eggs onto substrate (submerged vegetation,
sand, hard substrate; the eggs are adhesive and attach to the substrate). Newly hatched larvae are
found near the surface of the water column. Juveniles move down to San Pablo Bay and move back
to freshwater to spawn. Delta smelt reach maturity their first year and most die after spawning.
Longfin smelt reach maturity after their second year and most die after spawning upstream, although
some females may spawn twice. Generally, small and large delta smelt are distributed upstream of
the 2 practical salinity units isohaline, but larger fish may be centered closer to the isohaline; juveniles
and adults occupy waters of 1 to 7 practical salinity units (Dege and Brown 2004). The 2 practical
salinity units isohaline is of particular interest in the estuary as it has been shown to have statistically
significant relationships with many ecological resources, including fish. Both small and large longfin
smelt also appear closely associated with this isohaline, with large individuals seaward; this species
is anadromous, and juveniles and adults tend to be located in San Francisco Bay. Nursery areas and
successful recruitment of longfin smelt has been associated with the 2 practical salinity units isohaline
(Hobbs et al. 2010).
The likelihood of substantial adverse effects to smelts from Project vessel propellers or entrainment is
considered low. This is because the distribution of early life stages tends to center farther upstream
than San Pablo Bay and there is no strong overlap between juvenile/adult distribution and vessels in
the navigation channel given the width (miles) of the bay. Therefore, impacts to smelts from vessel
collisions would be less than significant and no mitigation is required.
Salmonids
Salmonids (Chinook salmon, steelhead) both spawn in Sacramento and San Joaquin Rivers and
tributaries, and steelheads also spawn in tributaries to San Francisco Bay. Spawning substrate
includes gravel to coarse gravel; egg s are demersal. Early life stages are in freshwater. Chinook may
rear in freshwater from months up to 2 years. Steelhead rear in freshwater streams 1 to 3 years.
Juveniles of both species undergo physiological changes prior to out-migration to the ocean
(smoltification). After spending a few years at sea, fish migrate back to natal streams to spawn.
Chinook salmon may live up to 9 years, mostly 4 to 5 years; fish die after spawning. Steelhead may
migrate back to natal streams after varying time at sea, and may repeat spawning/migration cycle
multiple times; life expectancy ranges from 6 to 8 years.

4.4-124 Biological Resources

October 2021

Rodeo Renewed Project
Draft Environmental Impact Report

Substantial adverse effects to salmonids from Project vessel propellers or entrainment would not be
expected for similar reasons stated above for smelts. Additionally, results of the acoustic tagging
studies indicate relatively high migration success through San Pablo Bay for both Chinook salmon
and steelhead. Therefore, impacts to salmonids from vessel collisions or acoustics would be less than
significant and no mitigation is required.
Sturgeon
Green sturgeon spawn in the Sacramento River, and white sturgeon mostly do. Green sturgeon eggs,
larvae, and young of year typically occur in freshwater portions of the natal river, and juveniles are
more frequently observed in the San Francisco Bay-Delta (Moser et al. 2016). Juveniles may reside
in freshwater 1 to 3 years, but are able to survive and may seek out seawater by the end of their first
year. Juveniles use riverine, subtidal, and intertidal habitats in lower mainstem rivers and estuaries.
Subadult and adult green sturgeon occupy coastal waters for most of their life span. They make longdistance migrations along the coast (Lindley et al. 2011). Green sturgeon enter estuaries to feed and
sexually mature individuals migrate upriver to spawn in their natal river system every 1 to 3 years;
after spawning fish occupy deep holding pools in the river for 6 to 10 months, presumably for feeding
and/or energy conservation (Miller et al. 2020).
Juvenile and adults are opportunistic demersal predators on a variety of crustaceans, clams, worms,
fish eggs and fish. Benthic invertebrates, ghost shrimp are a favored item. Juveniles feed on
amphipods, mysids, small clams, worms and fish eggs and demersal fish (Dumbauld et al. 2008;
Radtke 1966). Green sturgeon is a relatively large fish, up to 8 to 9 feet in length, 5 feet on average
for sexually mature adults. Green sturgeon reach maturity around age 15 and can live to be 70 years
old. Spawning habitat of white sturgeon also is in the Sacramento River, but does not overlap with
green sturgeon farther upriver (Poytress et al. 2015). Larval distribution also does not overlap,
seasonally or spatially (white sturgeon larvae disperse more broadly in the freshwater delta, and may
enter the estuary earlier as larvae or juveniles (Heublein et al. 2017). Both juvenile green and white
sturgeon move between the Delta and San Francisco Bay, but only the white sturgeon overwinters in
the Delta (Miller et al. 2020). Adult White sturgeon spend most of their life in the estuary and migrate
to and from freshwater only for spawning.
There is one documented report of a fatal propellor strike on an adult white sturgeon, from a deepdraft tanker in Carquinez Strait (Demetras et al. 2020). Deep-draft vessel strikes is a listed threat for
the endangered Atlantic salmon DPSs in the Delaware Estuary and in the James River, Virginia in
areas where vessel traffic supports large ports and navigation channels are relatively narrow (Balazik
et al. 2012; Brown and Murphy 2010). Vessel strikes is not a listed threat in the final rule to list the
green sturgeon southern DPS as threatened, nor in the recovery plan for the species (NOAA
Fisheries 2018a). Currently, Research Sturgeon is requesting information from the public on any
carcasses found within the estuary to gain better understanding of causes of death (disease, marine
mammal predation, toxicity or vessel strikes).
The likelihood of substantial adverse effects to smelts from Project vessel propellers or entrainment is
considered low. This is because the distribution of early life stages tends to center farther upstream
than San Pablo Bay and there is no strong overlap between juvenile/adult distribution and vessels in
the navigation channel given the width (miles) of the bay.
Based on the above considerations, the potential for Project vessel propeller entrainment of early life
stages of green sturgeon would not be expected to occur and would be expected to be less than
substantial for white sturgeon given the broad dispersal of their larvae. There is the potential for
vessel propeller strikes, as indicated by the documented record in the Carquinez Strait, but
insufficient information is available to assess its potential threat. Acoustic tagging studies suggests
that subadult green sturgeon prefer foraging outside the navigation channel, which makes sense from
a habitat quality perspective. Given that, propeller strike vulnerability in San Pablo Bay may be
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incidental to crossing the channel. More than 400 deep-draft vessel trips /year occur in the
navigational channel. With the Project, it is estimated there will be a 15 percent increase in deep-draft
vessels. The potential for vessel strike effects on green sturgeon is speculative in this analysis
unknown, but if it occurred, the potential for substantial adverse effects cannot be ruled out because
of their low population size and their longevity. This would be a significant impact.
Marine Mammals
Harbor seals and California sea lions forage in San Pablo Bay. Marine mammal observations in the
region during 2017–2020 (Figure 4.4-5) included several whale species (blue, fin, gray, humpback;
killer, and minke), dolphins (northern right whale dolphin, Risso’s dolphin, and harbor porpoises. Most
observations were centered on an important foraging area near the Farallon Islands. Several of these
species were observed in the Traffic Separation Scheme shipping lanes. Occurrence in the relatively
narrow approach channel, Golden Gate and outer bay area were occasional and included humpback
and gray whales and the harbor porpoise. Other species with the potential to occur in the offshore
area near the shipping lanes are listed in Table 4.4-8.
Of all the large whale species that inhabit the California coastline, endangered blue, fin, and
humpback whales, and the delisted (recovered) gray whale are considered the most vulnerable to
vessel strikes. This is because their migration and coastal feeding areas overlap with shipping traffic
near San Francisco of other major West Coast ports (Rockwood et al. 2017). Large whales typically
swim too slowly to avoid ships moving at typical speeds in ocean waters (15 knots or more); in the
last three decades dozens of whales have been struck by vessels, generally with fatal results, in the
approaches to San Francisco Bay. The actual numbers killed and injured are unknown because many
collisions with whales go unnoticed or unreported (Rockwood et al. 2017). Studies indicate that
vessel speed is an important factor in whale strikes, the risk increasing dramatically at speeds above
14 knots and decreasing substantially at speeds 10 knots and lower (Jensen and Silber 2003;
Redfern et al. 2019; Rockwood et al. 2017). The risk is greater when ships travel in areas that are
highly productive fishing grounds due to local environmental conditions (e.g., upwelling, island
shelves), and in turn are preferred foraging areas for highly intelligent marine mammals. The foraging
area offshore and including the approach up to and including the Golden Gate Bridge is a designated
biologically important area unit of critical habitat for humpback whale.
Based on concerns over whale mortality off San Francisco, collaborative efforts were undertaken by
NOAA marine sanctuaries and research and education institutions in coordination with the USCG
(NOAA 2021b). As a result, a revised San Francisco Traffic Separation Scheme went into effect in
2013 to reduce the risk of ship strike collisions. Beginning in 2015, NOAA Marine Sanctuaries
requested voluntary Vessel Speed Reduction (VSR) in the designated shipping routes off San
Francisco to decrease whale mortality from ship strikes. In 2017, the Protecting Blue Whales and
Blue Skies Incentive Program was expanded to include San Francisco with participation by the
Marine Sanctuaries and the BAAQMD.
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Source: Point Blue Conservation Science 2021
Note: White dots represent daily observations, which may be one or several animals. Data sources: Access Cruises (Point
Blue, NOAA/Office National Marine Sanctuaries), Whale Alert APP, Farallon Island Spotter, and Farallon Spotter App)
Note: Blue lines delineate marine sanctuaries. Pink dashed lines delineate shipping routes and precautionary area; the pink
bands indicate the Traffic Separation Scheme for ships arriving/departing San Francisco Bay.

Figure 4.4-5.
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For the last several years, the USCG annually issues a Local Notice to Mariners requesting that all
vessels 300 gross registered tons or larger reduce speeds to 10 knots when transiting the San
Francisco Traffic Separation Scheme (Northern, Western and Southern shipping lanes and
Precautionary Area) from 1 May until 15 November to protect endangered blue, humpback and fin
whales, which are federally protected under the federal ESA (16 USC 1538 et seq.), the Marine
Mammal Protection Act (16 USC 1361 et seq.), and the National Marine Sanctuaries Act (16 USC
1431 et seq).
Tank vessels calling at the Marine Terminal use the Traffic Separation Scheme, but approach San
Francisco Bay at approximately 12 knots. Modeled average predicted whale mortality prior to the
VSR (2012–2014) compared to after (2016–2017) indicated that the 11 to 15 percent observed
reduction of speed from 12 to 10 knots likely resulted in a reduction of vessel strike deaths of blue
whales by 11 to 13 percent and humpback whales by 9 to 10 percent; it was predicted that twice as
many blue whale and three times as many humpback whale deaths would be avoided with 95 percent
of the vessels participating (Rockwood et al. 2020). Based on the above considerations, the
additional Project vessel traffic has the potential to incrementally increase the potential for a
substantial adverse impact on endangered and threatened whales, and adverse effects to non-listed
whale species.
Other protected dolphins and porpoises with the potential to occur in the shipping lanes are fast
swimmers, wide-ranging, and have a “Least Concern” conservation status (International Union for the
Conservation of Nature 2019). Other protected dolphins and porpoises with the potential to occur in
the shipping lanes are fast swimmers, wide-ranging, and have a “Least Concern” conservation status
(International Union for the Conservation of Nature 2019 cited in Schoeman et al. 2020). Therefore,
the potential for ship strikes from increased vessel traffic from the Project would not be expected to
result in substantial adverse effects on populations of protected dolphins and porpoises.
Threatened Guadalupe fur seal has a low potential to occur in the Project study area as they have
only occasionally been seen at the Farallon Islands in the last decade (NMFS 2020a). Therefore, a
substantial adverse impact on this species is considered unlikely.
Harbor seals and sea lion haul outs are common in the bay. Harbor seals have several haulouts and
breeding colonies along the coast in the Project region. California sea lion breed in southern
California. The closest northern elephant seal and northern fur seal breeding and/or major haul out
rookeries on the Farallon Islands and Point Reyes National Seashore are several miles from the
Traffic Separation Scheme shipping lanes approaching San Francisco Bay, indicating low overlap
between Project vessels and pinniped congregating areas. Seals and sea lions are fast and agile
swimmers, which lowers their vulnerability to vessel strikes. In the unlikely event of a vessel strike,
the impact would not be adverse but a substantial population impact would not be expected since
their stocks are not considered depleted.
Sea otters would not be expected to occur in the Traffic Separation Scheme shipping lanes.
Sea Turtles
Endangered leatherback turtles and green sea turtles may occur offshore in the Project study area
and are considered vulnerable to ship strikes when near the surface (NOAA Fisheries 2021a, 2021b;
Schoeman et al. 2020). Leatherback turtle critical habitat occurs offshore the bay extending both upand downcoast. Therefore, the additional Project vessel traffic has the potential to incrementally
increase the potential for a substantial adverse impact on endangered leatherback turtles. The impact
would be significant.
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Summary
No substantial adverse effects from potential Project ship strikes or propeller entrainment are expected
for special-status salmonids or smelt. The potential for Project ship strike effects to threatened green
sturgeon is unknown due to limited information on their behavior. It is possible that green sturgeon
vulnerability to this impact may not be substantial because navigation channels provide low quality
benthic foraging habitat due to frequent disturbance, they swim rapidly in the upper water column during
migration, and Project vessel speeds are reduced inside the bay (8 to 10 knots).
Existing mitigation measures that have been implemented to minimize vessel strikes on whales in the
Project study area include the realignment of the shipping lanes approaching the bay farther away
from the highly utilized foraging area near the Farallon Islands in 2013. A 10-knot VSR program with
Notice to Mariners and incentivized Protecting Blue Whales and Blue Skies program have been
implemented to minimize ship strike hazards to whales. Slowing vessel speed also is considered by
NMFS as applicable for reducing ship strike injury to sea turtles.
The additional Project vessel traffic would incrementally increase the potential for substantial adverse
impacts on threatened and endangered whales and endangered sea turtles. While ship strike impacts
to other marine mammals would be adverse, substantial population impacts would not be expected.
Phillips 66’s records indicate that vessels calling at the Marine Terminal observe a 12 knot limit up until
just outside the Golden Gate, and then transit navigation channels at 8 to 10 knots until they near the
Marine Terminal and slow to maneuver into the berth. Implementation of Mitigation Measure BIO-1(a)
would substantially reduce the potential for the increase in Project vessel trips to have a substantial
adverse effect on special-status marine mammals and sea turtles. Implementation of BIO-1(b) would
contribute to the collection of data to further the understanding of vulnerability of sturgeon to ship strike
effects that could inform future management actions on behalf of both green and white sturgeon.
With implementation of Mitigation Measures BIO-1a and BIO-1b impacts on threatened and
endangered whales, endangered sea turtles, and threatened and endangered sturgeon related to
vessel strikes would be less than significant.
Mitigation Measure BIO-1a:

Update Pre-Arrival Documents

Phillips 66 shall update pre-arrival document materials and instructions sent to tank vessels
agents/operators scheduled to arrive at the Marine Terminal with the following information and
requests:
•

Available outreach materials regarding the Blue Whales and Blue Skies incentive
program;

•

Whale strike outreach materials and collision reporting from NMFS;

•

Request extra vigilance by ship crews upon entering the Traffic Separation Scheme
shipping lanes approaching San Francisco Bay and departing San Francisco Bay to aid
in detection and avoidance of ship strike collisions with whales;

•

Request compliance to the maximum extent feasible (based on vessel safety) with the
10 knot voluntary speed reduction zone.

•

Encourage participation in the Blue Whales and Blue Skies incentive program.
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Mitigation Measure BIO-1b:

CDFW and Research Sturgeon Support

Phillips 66 will conduct and support the following activities to further the understanding of vessel
strike vulnerability of sturgeon in San Francisco and San Pablo Bay.
•

Coordinate with CDFW and Research Sturgeon to ensure appropriate messaging on
information flyers suitable for display at bait and tackle shops, boat rentals, fuel docks,
fishing piers, ferry stations, dockside businesses, etc. to briefly introduce interesting
facts about the sturgeon and research being conducted to learn more about its
requirements and how the public’s observations can inform strategies being developed
to improve fisheries habitat within the estuary.

IMPACT 4.4-2
a. Would the Proposed Project have a substantial adverse effect, either directly or through
habitat modifications, on any species identified as a candidate, sensitive, or special-status
species in local or regional plans, policies, or regulations, or by the California Department of
Fish and Game or US Fish and Wildlife Service?
Effects of Vessel Noise
Transitional Phase, Operations and Maintenance: Less Than Significant, No Mitigation
Proposed
Project vessel calls would increase from a baseline of 3 times per week to 4 times per week during
the Project transitional phase and 7 days per week during full operation. The additional Project vessel
trips would change the frequency of the number of underwater noise events per week. However,
there would not be a substantial change to the number of vessel trips on any particular day. For
instance, the total number of vessel trips (inbound or outbound) on any given day may range from
1 to 2 depending on weekly vessel call schedule under baseline conditions and also would apply
during the Project transitional phase (Table 4.4-2). There would be two vessel trips per day for most
weeks during full operation of the Project.
Underwater soundscapes differ within the bay compared to the offshore Traffic Separation Scheme
shipping lanes. In addition to the commercial vessels that approach and enter the bay from other
home ports, San Francisco Bay also supports substantial internal commercial and recreational vessel
traffic. Sound propagation (spreading outward from the source) is highly complex in shallow water
environments such as the bay because of varying water depths and waters with different
characteristics (salinity, temperature, sediment load). Sound propagation and attenuation (reduction,
loss) are greatly influenced by sound reflectance between both the water surface and bay bottom,
where wind chop or waves and penetration into substrate contribute to transmission loss. Sound
propagation within navigation channels also is attenuated by the side slopes, especially where the
channel transits much shallower habitat on either side such as in San Pablo Bay; this would be most
pronounced for deeper-draft vessels. .
Noise modeling studies using ship tracking data (Automatic Identification System) and known noise
levels for different types of ships, indicate broadly elevated underwater noise and concentration may
occur in areas with major ports and harbors (Erbe et al. 2012; Redfern et al. 2017). Ships’ propulsion
systems and other machinery generate underwater noise, with the strongest noise source typically
from the propeller when it cavitates (formation of bubbles behind the propeller, which produces sound
as the bubbles vibrate and collapse) (Ross 1976 cited in Erbe et al. 2019). Cavitation noise generally
increases with vessel speed, size, and load. Flow past the ship’s hull also generates sound,
particularly at higher ship speeds.
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Cope et al. (2021) recently measured underwater sound levels for 565 vessel transits in San
Francisco Bay. Median broadband (0.02 to 20 kilohertz) sound exposure levels (SEL 36) reported in
decibels (dB) were reported for the following vessel types: crude oil tankers (177.9), oil/chemical
tankers (178.1 dB), bulk carriers (170.8 dB), vehicle carriers (177.5 dB), ferries (170.0 dB) and
motorized recreational craft (168.2 dB). Vessel speeds ranged from 9.7 for crude oil tankers to
32.8 knots for high-speed ferries.
Underwater sound levels measured offshore in southern California shipping lanes averaged 179 dB
root-mean-square (RMS37) for crude oil and chemical product tankers traveling at speeds between
12 and 13 knots, averaged within 3.3 feet of the vessel (broadband frequency 20 to 1,000 Hertz,
mainly below 40) (McKenna et al. 2012). Sound levels would be much lower at farther distances from
the vessel.
Fish
Popper et al. (2019) reviewed that most studies on noise effects to fish have focused on very loud
anthropogenic noises (e.g., pile driving) and few studies associated with ships and ship noises. Fish
have been shown to react to ships (e.g., avoidance, alter swimming speed and direction, alter
schooling behavior), but most studies associated with specific sound levels have been done under
laboratory conditions, and data, while informative have been considered insufficient to set guidelines
relative to vessel noise. Continuous noise sources detectable by fishes can mask signal detection;
there is also limited evidence that anthropogenic sounds will result in fishes altering their own sounds
to avoid masking. Putland et al. (2019) reviewed that vessel noise has been found to elicit an
increase in the stress hormone, cortisol, in both freshwater and marine fish species; and reduce
species’ communication space beyond natural variation The consequences of vessel noise related
behavioral changes on fish populations are unknown.
Fish interim guidelines for acoustic thresholds for onset of injury to hearing include SEL values of
187 dB for fish 2 grams or larger and 183 dB for smaller fish (Stadler and Woodbury 2009). The injury
thresholds were developed for pile driving, which is not applicable for the Project; however, the
above-noted median SELs for crude oil tankers and oil/chemical tankers (177.9–178.1 dB) for San
Francisco Bay are substantially below the injury thresholds. As a conservative measure, the federal
resource agencies (NMFS, USFWS) have used a sound pressure level of 150 dB RMS as a guideline
for potential onset of behavioral effects on ESA-listed species.
The zone of influence associated with the 150 dB fish disturbance threshold was calculated as
extending within approximately 92 to 300 feet of the vessel based on the above-noted average
179 dB RMS sound pressure level, measured for crude oil and chemical product tankers within
shipping lanes in the Santa Barbara Channel, and is based on simplified sound transmission loss
assumptions for coastal waters (spherical spreading loss model to practical spreading loss model,
respectively). The disturbance zone of influence would be expected to be substantially less within
San Pablo Bay due to the bathymetric difference between shallow habitat and the deeper navigation
channel; substantial sound attenuation would be expected from the channel side-slopes.

36

SEL or Sound exposure level is the integral, over time, of squared sound pressure. The unit of sound exposure is decibels
microPascal squared (dB re 1µPa2. (Pa2s).
37 In the case of underwater noise, A sound pressure level in decibels is described as the ratio between a measured pressure and a
reference pressure (for underwater sound, this is 1 microPascal (up), and is a logarithmic unit that accounts for large variations in
amplitude. Therefore, a relatively small change in dB corresponds to large changes in sound pressure. The source level
represents the sound pressure level referenced at a distance of 3.3 feet (1 m) from the source (referenced to 1 μPa). The sound
levels noted in this section have the units of RMS re 1 µPa.
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Acoustical Tagging Studies
Acoustic tagging studies indicate that salmonids rapidly migrate to spawning grounds and migrations
of young smolts to coastal waters are fairly rapid. For example, acoustic tagged late-fall run DPS
Chinook salmon smolts were tracked to take 2 to 4 days from the Benicia Bridge to the Golden Gate,
mainly following the deep navigation channel, but also using nearshore shallows (Hearn et al. 2013).
A comparative acoustic tagging study of the migration success of Chinook salmon and steelhead
released in the Sacramento River and tracked to the Golden Gate showed declining migration
success for both species with migration distance and difference success rates between years (Singer
et al. 2013). Reach-specific migration success for steelhead through San Pablo Bay (defined as
between Carquinez and Richmond Bridges) ranged from 75 to 99 percent between years,
respectively. Chinook salmon reach-specific success for the same reach ranged from 64 to
78 percent, respectively. The lowest reach-specific migration success for both species was between
Richmond and Golden Gate Bridges: 46 to 56 percent in 2009 and 75 to 78 percent in 2010.
Acoustic tagging studies indicate that green sturgeon display different behaviors when migrating or
foraging. Kelly et al. (2007) conducted a study of green sturgeon movement patterns in San Pablo
Bay (5 subadults, 1 adult). Green sturgeon swim near the top of the water column at an average
speed of 1.8 feet per second when displaying directional swimming behavior (e.g., migrating), but
swim at slower speeds 0.7 feet per second and stop to linger in areas near the bottom, presumably
when foraging. Foraging green sturgeon were mostly documented over benthic habitats in shallower
waters west of the navigation channel, one concentrated track was noted along the edge of the
channel; none were recorded east of the channel over Pinole Shoal. It is considered possible that this
distribution pattern may have been related to habitat and food quality. Green sturgeon feed on a
variety of demersal prey, including longer-lived clams and crustaceans. The navigational channel and
shoal have been subject to maintenance dredging on an annual basis for years; channels subject to
frequent dredging typically support less diverse benthic communities dominated by small species
(Newell et al. 1998).
Based on the above considerations, no substantial adverse noise effects to bay or anadromous
special-status fish species would be expected from increased vessel trips during Project transition or
full operations. The impact would be less than significant.
Marine Mammals
Whales may display a variety of behaviors associated with ship proximity and noise, including moving
away, diving, increased respiration rates, and changing their vocalizations to compensate for making
noises (e.g., increasing the strength, frequency, or lowering the bandwidth frequency of their
vocalizations) (Erbe et al. 2019). Whale behavioral effects have been documented when received
sound pressure levels ranged from 94 to 142 dB RMS depending on species.
As a group, marine mammals have a very broad hearing range of 5 hertz to 200 kilohertz. Acoustic
thresholds for onset of injury to hearing vary somewhat among different types of marine mammals
due to differences in their hearing capabilities, as follows (cumulative SEL): baleen whales (199 dB),
dolphins and toothed whales (198 dB), porpoises (173 dB), harbor seals (201 dB), and other seals
and sea lions (219 dB) (NMFS Fisheries 2018b). The onset of disturbance threshold is 120 dB for all
marine mammals.
The above-noted 177.9-178.1 dB SEL median vessel sound levels for crude oil and oil/chemical
tankers would not be expected to result in injury to hearing. These levels are below onset of injury
thresholds for all marine mammals when computed as a cumulative SEL over a one-hour duration,
which coincides with the travel time through San Pablo Bay (NMFS 2020b). A one hour duration also
was used in that calculation as an estimate of the duration of vessel transit time in shipping lanes with
the closest approach to the biologically important area (foraging) near the Farallon Islands (refer to
Figure 4.4-4).
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Average (mean and median power spectral density rounded to a whole number) ambient sound
levels were 88 dB µPa2 /Hertz between 10 and 100 Hertz at the Cordell Bank offshore of the north
Traffic Separation Scheme lanes approaching San Francisco Bay (Haver et al. 2020). The authors
indicated that range dependent transmission loss calculations revealed that low frequency noise
emanating from the vessels would exceed average ambient sound levels by 15 to 20 dB, depending
on vessel characteristics. Vessels and whales overlapped in their contributions to the ambient sound
levels within this low-frequency range, although vessel contributions were more omnipresent and
seasonal peaks were associated with vocalizing whales (Haver et al. 2020).
The zone of influence associated with the 120 dB RMS marine mammal behavioral disturbance
threshold was estimated as 0.6 mile from the ship based on published underwater sound levels for oil
tankers and use of the spherical spreading loss model. Review of the map provided in the Cordell
Bank ambient sound study (Haver et al. 2020, Figure 1), and noting that the hydrophone was sited
approximately 12 miles offshore the shipping channel, allowed identification of better agreement of
the calculated distance to threshold using that model compared to the practical spreading loss model.
Based on the above considerations, the Project would incrementally contribute noise effects to
marine mammals within the biologically important area identified as part of critical habitat designated
for the endangered humpback whale Central American DPS and threatened Mexico DPS, which also
overlaps with critical habitat for the southern resident DPS of killer whale. The estimated zone of
influence to the behavioral disturbance acoustic threshold is relatively small compared to the area of
frequent marine mammal occurrence centered at the Farallon Islands (Figure 4.4-4).
Sea Turtles
Limited information is available on response of sea turtles to noise. A laboratory study on leatherback
turtle hatchlings demonstrated they appear to have a relatively narrow, low-frequency range of
hearing sensitivity, responding to stimuli between 50 and 1,200 Hz in water with maximum sensitivity
between 100 and 400 Hertz (84 dB RMS at 300 Hertz) (Dow Piniak 2012). Leatherback hearing
sensitivity overlaps with the frequencies and source levels produced by vessels, suggesting the
potential for auditory masking effects.
No formal acoustic thresholds have been established for sea turtles. Finneran and Jenkins (2012)
developed onset of acoustic injury (weighted SEL of 175 dB) and behavioral disturbance (weighted
SEL of 198 dB) criteria based on consideration of their low-frequency range of hearing and weighting
consistent with criteria developed for certain marine mammals. However, Popper et al. (2014)
concluded that sea turtle hearing is better represented by data from fishes than from marine
mammals because the functioning of the inner ear of sea turtles (basilar papilla) is dissimilar to that of
mammals (cochlea). The following thresholds are being used by the NOAA’s Greater Atlantic
Fisheries Office to support effects analyses to ESA-listed species: onset of injury to hearing (204 dB
weighted SEL, 232 dB peak), onset of temporary hearing shift (189 dB SEL, 226 dB peak), and
behavioral disturbance (175 dB SEL).
The above-noted 177.9-178.1 dB SEL median vessel sound levels for crude oil and oil/chemical
tankers would not be expected to result in injury to sea turtle hearing. Project vessel noise effects
have the potential to disturb sea turtles; however, at a calculated distance to the disturbance
guideline (6 feet), no substantial adverse noise effects to turtles would be expected based on the
NOAA East Coast effects.
Summary
The increase in numbers of vessels calling at the Marine Terminal would incrementally increase
Project vessel noise effects to special-status fish, marine mammals, and sea turtles. No noise-related
injuries would be expected. Noise effects would disturb special status species with the potential to
alter behavior, interfere with communication, mask biologically important sounds, or result in stress.
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The Project would incrementally increase the frequency of noise exposure events. There would be
1 additional vessel call per week during the Project transitional phase, and 2 additional vessel calls
per day for an additional 8 trips per week during Project operation. There would be a small increase in
the duration of noise effects on any particular day, increasing from a baseline of 1 to 2 events per day
to 2 events every day during full Project operation. The duration of each vessel arrival or departure
would remain the same (e.g., one hour to transit San Pablo Bay, two hours to transit San Francisco
Bay, approximately 3 to 4 hours to clear the Traffic Separation Scheme shipping lanes depending on
ship direction).
The zones of influence associated with onset of disturbance thresholds are small in comparison to the
relatively broad San Pablo and San Francisco Bays and the nearshore coastal zone, including the
designated critical habitats for fish and marine mammals, and the biologically important area for
foraging whales offshore. The noise effects also would be temporary, not only because of the
movement of the vessel, but also the limited number of vessel trips per day. Based on these
considerations, Project noise effects may be adverse but would not be expected to have a substantial
adverse impact to special status.
Measures to reduce vessel adverse noise effects on marine life are addressed in the International
Maritime Organization (2014) guidelines, which fall into three categories: hull design, vessel
maintenance, and vessel operation. Maintenance guidelines to reduce underwater noise and improve
fuel efficiency include: propeller polishing to remove marine fouling to help reduce cavitation;
maintaining a smooth underwater hull surface (remove fouling); and maintaining an effective hull
coating. Reducing ship speed is considered a very effective operational measure for reducing
underwater noise, especially when it becomes lower than the cavitation inception speed.
Good vessel hull husbandry measures to control biofouling (removal from hull and propeller,
maintaining an effective hull coating) not only reduce underwater noise and increase fuel efficiency,
they also are pertinent to reduction of invasive non-indigenous species, as discussed in detail for
Impact 4.4-5. Existing federal and state regulations require vessel owners/operators to comply with
vessel biofouling management requirements to reduce potential introductions of invasive
nonindigenous species. With such compliance, no additional feasible mitigation measures would
further reduce underwater noise levels of vessels.
The anticipated impact from the relatively small daily increase in vessel trips is not considered
significant and adverse relative to baseline conditions. The impact would be less than significant and
no mitigation is required.
It should be noted that with implementation of Mitigation Measure BIO-1a, which requires vessel
operators to comply to the maximum extent feasible (based on safety considerations) with the
voluntary 10 knot VSR program in the offshore Traffic Separation Scheme shipping channels and
precautionary area, as safety allows. This measure would contribute to reduced noise levels of ships
bound to or from the Marine Terminal. Once inside San Francisco Bay, ships already operate at
reduced speeds, at 8 to 10 knots compared to 15 knots allowed under the guidelines of the Harbor
Committee Safety Plan for San Francisco (Harbor Safety Committee 2020). Although not required to
mitigate noise impacts resulting from the Project, implementation of Mitigation Measure BIO-1a has
the potential to further lower noise effects, thereby incrementally reducing the footprint of noise
effects to special-status species from Project operations in the bay and offshore.
Mitigation Measure:
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IMPACT 4.4-3
a. Would the Proposed Project have a substantial adverse effect, either directly or through
habitat modifications, on any species identified as a candidate, sensitive, or special-status
species in local or regional plans, policies, or regulations, or by the California Department of
Fish and Game or US Fish and Wildlife Service?
Effects of Sediment Resuspension and Deposition
Transitional Phase, Operations and Maintenance: Less Than Significant, No Mitigation
Proposed
The potential for increased vessel traffic to modify habitat of special-status species was evaluated
based on whether there would be a substantial change in the following: (1) the number of vessel
arrivals/departures per day, (2) the size and type of vessels calling at the Marine Terminal,
(3) existing habitat conditions within the navigation channels and surrounding habitat potentially
influenced by propellor wash induced sediment resuspension, turbidity and deposition, and (4) the
relative contribution of the Project vessel calls to existing vessel traffic levels.
Compared to baseline conditions, the frequency of vessel calls would increase from 3 to 4 per week
during the transitional phase and from 1 to 2 under baseline to 2 during full operation. The size and
type of vessels calling at the Marine Terminal would be similar or smaller than under existing
conditions, with drafts ranging from less than 15 to 39 feet (see Tables 4.4-2, 4.4-3). In addition, the
size of vessels calling at the Marine Terminal are limited by the water depths of the Federal
navigation channels, which range from approximately -55 feet Mean Lower Low Water (MLLW) at the
entrance to -35 feet MLLW in the Project area (URS Group 2015).
While ATBs and tugs have sufficient under keel clearance when transiting the navigation channels to
the northern part of the bay, some Handysize and all Handymax tankers would have minimum
clearance. To maintain safety, the San Francisco Bar Pilots require an under-keel minimum clearance
of 3 feet for tankers in navigation channels and schedule tug-assist transits during high tide for deep
draft vessels, as applicable. For example, an oil tanker arriving at the offshore pilot station with a draft
of -37 feet MLLW, would require a high tide of at least 5 feet above the -35 foot MLLW channel depth
to navigate safely through the -35 foot MLLW channel (or Pinole shoal limiting depth) – this is referred
to as “riding the tide” (USACE 2020). Departures also must be timed according to tides and/or
managed through “light-loading” – this refers to vessels carrying less cargo than design capacity to
reduce their draft.
Navigation Channels
Deep-draft vessel propeller-induced water velocities, and resulting shear velocities, would be
expected to scour and lift sediment along the navigation channels, resulting in suspended sediment
turbidity plumes in the water column. Sediment scouring can displace, injure or kill bottom-dwelling
(benthic) invertebrates (e.g., crustaceans, mollusks, worms); however, benthic communities in
navigation channels are already frequently disturbed under existing conditions. Because the Federal
navigation channel in San Pablo Bay has been dredged on an annual basis for many years, the
quality of benthic prey base generally is lower than undisturbed sediments due to the benthic
invertebrate recolonization process that occurs after substantial sediment disturbance events (Newell
et al. 1998). While benthic invertebrate recovery to pre-dredged conditions may be relatively rapid
(months), the community would be expected to be dominated by “weedy” opportunistic species with
high turnover rates since regular maintenance dredging precludes the development of more
developed communities (e.g., with long-lived and larger invertebrates). Existing deep-draft vessel
traffic (more than 400 trips/year in San Pablo Bay, Table 4.4-2) also disturbs bottom sediments in the
navigation channel. While the Project increase in deep-draft vessel trips (Table 4.4-3) would
incrementally increase scour effects in the navigation channels, the impact would be less than
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significant based on existing disturbance levels that impact benthic community development under
baseline conditions, and no mitigation is required.
Sediment Resuspension and Deposition from Deep-Draft Vessels
Propeller-induced turbidity plumes vary depending on vessel draft, vessel movement patterns (e.g.,
steady track, docking maneuvers), whether another ship passes before the plume decays, and
environmental conditions that affect plume dispersion and decay rates (e.g., tide stage, currents).
Generally, deep-draft vessels have the potential to create widespread resuspended sediment plumes
since the source is moving; plumes are characterized by uniform suspended sediment concentrations
due to prop wash mixing. Monitoring studies have measured total suspended concentrations ranging
from 80 to above 90 milligrams/liter (mg/L) immediately after vessel passage with reports of rapid
decay to ambient levels in the upper water column, and near bottom concentrations at decreasing
concentrations over time with maximum concentrations of 20 to 40 mg/L 1 to 2 hours after vessel
passage (Clarke et al. 2015; Wang et al. 2016). Little evidence of propeller-induced turbidity from tugs
and barges were observed, although tugs assisting deep-draft vessels during docking maneuvers
contributed to the plume effects (Clarke et al. 2015; Wang et al. 2016). Very large prominent plumes
extending initially to the surface were primarily associated with deep-draft vessel turning maneuvers
at the entrance of secondary berth access channels; whereas, turbidity plumes were less pronounced
during vessel passage.
The Project increase in deep-draft tanker vessel trips would be expected to contribute to an incremental
increase the frequency of temporary turbidity effects. The Project increase in ATBs (those with deeper
drafts) also would incrementally increase temporary turbidity effects; shallower draft ATBs and tugs
would not be expected to appreciably increase turbidity effects over baseline conditions.
Turbidity plumes generated by deep-draft tankers and relatively deep draft ATBs would be expected
to be temporary and quickly dissipate. High energy currents flowing from the Carquinez Strait
contribute to the sandier sediments generally found along the eastern portion of the channel near the
Marine Terminal (USACE 2012). Typical tidal currents range from 0.7 foot per second in shallow
water (less than 7 feet) to more than 3 feet per second in the navigation channel near the southern
shore (Cheng and Gartner 1984 cited in Schoellhamer 2002).
During vessel transit, the turbidity plume at any particular point would be temporary and suspended
sediment concentrations would be expected to quickly dissipate to background concentrations.
Suspended sediment concentrations in San Pablo Bay vary with tides (daily, spring-neap tides),
annual pulses of freshwater inflow, and spring-summer wind-induced waves that resuspend
sediments in shallow waters (Schoellhamer 2002; Schoellhamer et al. 2008).
There has been a long-term trend of decreased sediment supply and outflows from the Sacramento
River since the 1950s, which has resulted in a decrease in suspended particulate matter in the estuary
and increase in water clarity (Cloern 2019). Suspended sediment concentrations at mid-depth near
Point San Pablo was substantially greater between the early 1990s and 1998 (ranging from less than
100 mg/L to 1,600 mg/L; annual mean of 73 mg/L) compared to 1999 to 2006 (less than 25 to
400 mg/L; annual mean of 51 mg/L); this shift to lower suspended sediment concentrations may relate
to a reduction in the erodible sediment supply over time (McKee et al. 2006; Schoellhamer 2011).
MacVean and Lacy (2014) found that San Pablo Bay suspended sediment concentrations in shallow
waters (less the 10 feet) west of the navigation channel were 30–50 mg/L when tides alone affected
currents, but ranged 1 to 2 orders of magnitude higher (up to 500 mg/L) in the presence of wind waves
due to the higher silt-clay content of sediments. Similarly, recent suspended sediments concentrations
measured between 0.6 and 2.5 feet off the bottom at a central location within San Pablo Bay ranged
from approximately 13 to 412 mg/L between June and August 2019 (Lacy et al. 2019).
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Remobilization of sediments during deep-draft vessel during docking or departures at the Marine
Terminal would not be expected to significantly impact water quality that could affect marine biological
resources. Dredge material removed from the navigation channel has been determined to be suitable
for discharge and beneficial reuse in San Francisco Bay since the 1990s. A sediment evaluation in
2020 summarized past sediment characterizations near the Marine Terminal as primarily sand with
similar sediment quality as ambient Bay conditions, no observed sediment toxicity, and water column
test results met state narrative water quality objectives (Pacific EcoRisk 2020).
Summary
While the increase in numbers of vessels calling at the Rodeo Facility would incrementally increase
the frequency of scour and sediment resuspension in the navigation channel, the impact on critical
habitat would be expected to be less than significant based on existing disturbance associated with
more than 400 deep-draft vessel trips/year, and annual maintenance dredging that impact benthic
community development in the navigation channel under existing conditions. Similarly, temporary
increases in turbidity would be expected to rapidly dissipate to background levels and not significantly
affect water quality of critical habitat. Therefore, impacts related to sediment resuspension and
deposition would be less than significant and no mitigation is required.
Mitigation Measure:

None required

IMPACT 4.4-4
a. Would the Proposed Project have a substantial adverse effect, either directly or through
habitat modifications, on any species identified as a candidate, sensitive, or special-status
species in local or regional plans, policies, or regulations, or by the California Department of
Fish and Game or US Fish and Wildlife Service?
Effects of Vessel Cargo Loading/Offloading Accidental Oil Spills
Transitional Phase, Operations and Maintenance: Significant and Unavoidable
During the 7-month transitional phase, there would be an 11 percent increase in vessel traffic over
baseline conditions. There would be a temporary increase of crude and gas oil feedstocks being
delivered at the Marine Terminal as deliveries shift away from use of the Pipeline sites. There would
be a 113 percent increase in vessel traffic when the Project is fully operational. Impacts to specialstatus species and their habitat would depend on the type and amount of oil spilled and capability to
rapidly contain and clean-up the spill.
Toxicity of Renewable Fuels and Feedstocks
Generally, renewable fuels have less toxicity than petroleum-based fuels although toxicity may vary
depending on feedstocks, additives or blending with petroleum (Fingas 2015; Hellebone et al. 2008;
Kass et al. 2021; Salam et al. 2012). Some are more dispersible in high energy environments than
petroleum diesel and may form a white, milky emulsion. A spill may quickly spread and if it reaches
the shoreline can result in reduced oxygen levels in shallow waters, coat shorelines, and have similar
oiling effects on wildlife as petroleum spills (Fingas 2015; USEPA 2021). Documented substantial
effects from vegetable oil spills include depletion of oxygen levels in shallow waters resulting in death
of up to thousands of invertebrates and fish, thick and persistent oil coating of shorelines, and oiling
and death of thousands of waterbirds (Fingas 2015). No effects on marine mammals have been
reported; however, like petroleum oiling effects on species that rely on fur for insulation (e.g., sea
otters) (Helm et al. 2015), it is assumed that external oiling could be life threatening due to extreme
hypothermia.
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Spill Containment
Containment of the spill before it reaches shore is essential for lessening potential impacts since
clean up can be difficult and effects may be persistent. Similar containment and cleanup measures
are used for renewable feedstock spills as with petroleum oil spills.
The 1995 CSLC EIR concluded that spills of 1 to 50 barrels (bbl) had the potential for significant impact
to biological resources, but could be contained and cleaned before significant impacts occurred. Larger
spills were considered an unavoidable and significant impact. Modeling was performed for this Project
to estimate the trajectory 24-hours after a large spill (i.e., 20,000 bbl) of three types of oil (diesel,
gasoline, non-weathering renewable feedstock such as vegetable oil) during summer and winter at the
Marine Terminal and from a vessel travelling by the Golden Gate Bridge assuming no mitigation clean
up (Section 4.9, Hazards and Hazardous Materials, and Appendix C, Maritime Risk Assessments).
Therefore, the modeling assumes worst case scenarios for the modeled spill size.
Marine Terminal Modeling Results
Modeling results for a large spill at the Marine Terminal indicate that the highest probability of oiling
(for both summer and winter) would extend along the southeastern shoreline of San Pablo Bay, and
directly across the bay from the Marine Terminal, extend along both shorelines in the Carquinez
Straight, and . A large spill just east of the Golden Gate Bridge would have the highest probability of
oiling both shorelines along the bay entrance, around Angel Island and Treasure Island, east
shoreline of the central bay, and extend outside the bay entrance both up- and down coast. A higher
percentage of shoreline oiling was projected for summer conditions than in winter (Section 4.9,
Hazards and Hazardous Materials, and Appendix C, Maritime Risk Assessments). The biological
effects from an oil spill of this size on special-status species (especially fish, birds, sea otters, marsh
mammals) would be significant.
Vessel Spill Response Plans
All marine terminals and all vessels calling at the Marine Terminal are required to have oil spill
response plans and a prescribed level of initial response capability. The information contained in
these plans must be consistent with the National Oil and Hazardous Substances Pollution
Contingency Plan (40 CFR Part 300) and applicable Area Contingency Plans prepared pursuant to
section 311(j)(4) of the CWA. Briefly, the facility and vessel response plans must identify the qualified
individuals having full authority to implement the response plan; notification procedures; response
activities within regulatory time requirements; equipment and other resources, secured through
contract or other approved means, that would provide oil spill removal; procedures for training,
exercises and drills; procedures for plan review and updates; and be submitted to the USEPA
(Facility Response Plan) or USCG (Vessel Response Plan) for review and with each significant
change. Vessel Response Plans also must include vessel-specific information (ship plans and
diagrams, capacities and locations of all onboard tanks, etc.) and must include geographic-specific
appendices for all Captain of the Port zones (e.g., Coast Guard Sector San Francisco) that identify
zone-specific required state and federal notifications and list of contacts for the companies identified
to provide oil spill removal, firefighting, lightering (cargo transfer), and salvage.
As noted in Section 4.9, Hazards and Hazardous Materials, Phillips 66 complies with marine terminal
requirements for onsite oil spill response equipment to respond to spills up to 50 bbl in size. In
addition, Phillips 66 contracts with Marine Spill Response Corporation (MSRC) to serve as the
primary Oil Spill Response Organization for offshore, onshore, and shallow-water response services.
MSRC has inventory of response equipment located throughout the Bay Area, with the closest
locations to the Marine Terminal ranging from 4.4 to 7.2 miles away. Response to a facility or vessel
spill at the Marine Terminal would consist of required notifications, oil spill containment (deploy
booms) and recovery (e.g., sorbents, skimmers).
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If there was the threat of a large spill beyond the in-place response capabilities, a coordinated
response would be initiated and organized in accordance with the Area Contingency Plan for San
Francisco and directed by a Unified Command, including the federal (USEPA or USCG) and CDFW’S
Office of Spill Prevention and Response (OSPR) on scene coordinators, the responsible party, and
may include local government representation. Initial response is focused on minimizing impacts
though the strategic objectives of “Stopping the Source, Containment and Recovery, and Protection
of Sensitive Areas.” Sensitive area protection prioritization is based on two considerations; how soon
the oil will reach the sensitive site, and the predefined protection priority associated with the site. This
second consideration is applied only when there are insufficient response resources to protect all
resources at risk before they are impacted by the oil.
Generally, booms would be deployed in San Pablo Bay and elsewhere in San Francisco Bay, as
necessary, to contain oil and exclude or divert oil from sensitive habitat locations. OSPR Ecologically
Sensitive Site maps (USCG and CDFW 2014), include pre-determined protection priorities and
logistical considerations for the placement of booms depending on local conditions. Oil
removal/recovery in open water is accomplished using skimmering devices once the oil has been
contained. Due to the large number of mudflats and marshes in San Pablo Bay, the primary oil
recovery strategy is to use deflection booms to contain the oil in the deeper channel so that the
thickest concentrations of oil may be attacked with as many high skimming capacity vessels as
possible. Similar response measures would be taken if an oil spill occurred from a vessel in transit
within the San Francisco Bay navigation channels.
In the event of an oil spill by tanker or ATB in the shipping lanes approaching San Francisco Bay, the
primary response strategy is on-water containment and recovery due to the high sensitivity and
difficulty of protecting the rocky outer coast and Farallon Islands. Alternative response technologies
(e.g., dispersants and in-situ burning) may be considered by the Unified Command in consultation
with the resource Trustee agencies, if applicable.
Summary
As noted in Section 4.9, Hazards and Hazardous Materials, a small accidental spill or discharge at
the Marine Terminal would likely be contained and removed quickly using established procedures.
While the potential for large spills is rare, any increase in vessel traffic over baseline conditions would
be significant. The effects of a spill of crude oil or petroleum blendstocks are well documented and
include oiling of birds and marine mammals; toxicity to invertebrates, fish, marine mammals; and
degradation of shoreline and subtidal habitats by coats of oily and tarry residues (National Research
Council 2003). The risk of a significant spill cannot be eliminated. Therefore, the increased potential
for large spills would be significant.
Implementation of Mitigation Measures HAZ-1 and HAZ-2 identified in Section 4.9, Hazards and
Hazardous Materials, would (1) reduce the frequency and size of potential feedstock spills from
operation of the Marine Terminal, (2) provide automated monitoring that can warn operators of the
development of dangerous mooring situations (3) provide automated monitoring of vessel approach
that can warn operators of potential for allison with the Marine Terminal, and (4) Phillips 66 shall
respond to any spill near the Marine Terminal from a vessel traveling to or from the Marine Terminal
or moored at the Marine Terminal as if it were its own, without assuming liability, until such time as
the vessel’s response organization can take over management of the response actions in a
coordinated manner.
Mitigation Measures HAZ-1 and HAZ-2, and Mitigation Measure BIO-3 below will increase Facility
and Oil Spill Response Organization (OSRO) coordinated response to on-water equipment
deployment and recovery to protect sensitive shoreline and nearshore resources. With
implementation of these measures, Phillips 66 will increase emergency preparedness, and further
reduce the potential for significant effects from an accidental spill or discharge. Because the risk of a
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significant spill cannot be eliminated, potential impacts on special-status species and their habitat
would remain significant and unavoidable.
Mitigation Measure BIO-2:

Implement Mitigation Measures HAZ-1 and HAZ-2.

Mitigation Measure BIO-3:

Update and Review Facility Response Plan and Spill
Prevention, Control, and Countermeasure Plan with OSPR

•

The Facility Response Plan and Spill Prevention, Control, and Countermeasure (SPCC)
Plan shall be updated to address the change in proposed feedstocks. Phillips 66 will
consult with OSPR during update of the SPCC Plan, especially adequacy of booms at
the Marine Terminal to quickly contain a spill of renewable feedstocks.

•

In accordance with CCR Title 14, Chapter 3, Subchapter 3, several types of drills are
required at specified intervals. Due to the potential for rapid dispersion of biofuels and
oils under high energy conditions, Phillips 66 shall increase the frequency of the
following drills to increase preparedness for quick response and site-specific deployment
of equipment under different environmental conditions.
−

Semi-annual equipment deployment drills to test the deployment of facility-owned
equipment, which shall include immediate containment strategies, are required on a
semiannual pass/fail basis – if there is fail during first six months, then another drill is
required. Phillips 66 will require that both semi-annual drills are conducted and
schedule them under different tide conditions.

−

An OSRO field equipment deployment drill for on-water recovery is required at least
once every three years. Phillips will increase the frequency of this drill to annual.

−

CDFW-OSPR shall be provided an opportunity to help design, attend and evaluate
all equipment deployment drills and tabletop exercises. To ensure this, Phillips 66
shall schedule annual drills during the first quarter of each year to ensure a spot on
OSPR’s calendar.

IMPACT 4.4-5
a. Would the Proposed Project have a substantial adverse effect, either directly or through
habitat modifications, on any species identified as a candidate, sensitive, or special-status
species in local or regional plans, policies, or regulations, or by the California Department of
Fish and Game or US Fish and Wildlife Service?
Effects of Introductions of Nonindigenous Invasive Species
Transitional Phase, Operations and Maintenance: Significant and Unavoidable
Invasive species are plants, animals, or pathogens that are non-native (or non-indigenous) to the
ecosystem under consideration, and whose introduction causes or is likely to cause harm (NISIC
2021). Invasive species can lead to the extinction of native plants and animals, destroy biodiversity,
and permanently alter habitats.
The potential for marine vessels calling at the Marine Terminal to introduce invasive species into the
San Francisco Estuary was evaluated by the CSLC in the in a Rodeo Refinery Marine Terminal
Lease EIR (CSLC 1995). The analysis determined that a potentially significant adverse effect could
be mitigated to level of non-significance. Prohibiting ballast discharge was identified to mitigate this
impact. No ballast water discharge is allowed under baseline conditions and has not occurred during
the past 10 years.
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During the 7-month transitional phase, there would be an 11 percent increase in vessel traffic over
baseline conditions. There would be a temporary increase of crude and gas oil feedstocks being
delivered at the Marine Terminal as deliveries shift away from use of the Pipeline sites. There would
be a 113 percent increase in vessel traffic when the Project is fully operational.
Shipping is the major pathway by which aquatic nonindigenous species (NIS) are transported around
the globe and is responsible for up to 79.5 percent of established aquatic NIS introductions in North
America (Fofonoff et al. 2003). Vessels introduce aquatic NIS into ports and harbors by two main
mechanisms, discharge of ballast water and from vessel biofouling (CSLC 2021). Vessels take on,
discharge, or redistribute ballast water to maintain stability, balance or trim. When vessels load ballast
water, they pick up species in the water from one location and release them during discharge at
another location. Vessel biofouling refers to animal and plant communities that attach directly to the
vessels wetted surfaces or live in association with the habitat structure provided by the communities
(e.g., algae, anemones, barnacles, crabs, fishes, mussels, sponges, tunicates, tubeworms).
Approximately 500 NIS species are identified as present in the US in the National Estuarine Marine
Exotic Species Information System (Smithsonian Environmental Research Center 2021).
Approximately 500 NIS species are identified as present in the US in the National Estuarine Marine
Exotic Species Information System (Smithsonian Environmental Research Center 2021).
San Pablo Bay is on California’s 303d list of impaired waterbodies for several constituents, including
exotic species that disrupt natural benthos, change pollutant availability in food chain, and disrupt
food availability to native species (SWRCB 2021). More than 250 NIS and cryptogenic species (not
clearly native or non-native) have been identified in the San Francisco Estuary. Loss of eelgrass beds
in San Francisco Bay has been associated with the invasive European Green crab (Matheson et al.
2016). The invasive overbite clam, which filter-feeds on zooplankton concentration, has been
associated with the decline of the native delta smelt and other pelagic fishes in the Sacramento-San
Joaquin River Delta (Feyrer et al. 2003; Mac Nally et al. 2010; Sommer et al. 2007).
The California Marine Invasive Species Program works to prevent new species introductions by
implementing vessel ballast water and biofouling management requirements that are authorized by
the Marine Invasive Species Act. These regulations apply to vessels that are 300 gross registered
tons or more and capable of carrying ballast water.
Vessels calling at the Marine Terminal are required to comply with all federal and State ballast water
laws, regulations, and permits. Ballast water discharges in the United States are under the jurisdiction of
the USCG and the USEPA, and at the State level by the CSLC. Applicable laws and regulations are
described in Section 4.4-3, Regulatory Setting. The principal components of the regulations include (1)
Vessel-specific Ballast Water and Biofouling Management Plans with specific recordkeeping and
reporting requirements; (2) managing ballast water in accordance with BMPs and conducting ballast
water exchanges per location requirements (ballast water from within the Pacific Coast Region:
exchange more than 50 nautical miles from land (including islands) in water depths greater than 200
meters; ballast water from outside the Pacific Coast Region: exchange more than 200 nautical miles
from land (including islands) and in water depths greater than 2,000 meters); (3) strategies to manage
biofouling on vessel’s wetted surfaces (e.g., anti-fouling coatings, cleaning); and (4) management of
biofouling after extended idle periods. This program is funded from fees collected on qualifying vessel
voyages by the California Department of Tax and Fee Administration. Penalties from enforcement
actions also are deposited into the Marine Invasive Species Control Fund.
The Marine Invasive Species Program collects information on ballast water management and
biofouling management from forms submitted by vessel operators and vessel arrival inspections. The
2021 Biennial Report on the Marine Invasive Species Program reported that during 2018 and 2019,
97.5 percent of California arrivals were compliant with both biofouling and ballast water management
requirements, with 99.8 percent of arrivals being compliant with ballast water management
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requirements and 96 percent compliant with biofouling management requirements within 60 days of
failing a first inspection (CSLC 2021). During 2018 and 2019, 85.5 percent of vessels reported
retaining all ballast water while in California waters, representing the most common management
approach used by vessels. Compliance with interim and final ballast water performance standards,
which would require treatment rather than ballast water exchange, has been delayed until
technologies are available that would enable the regulated community to meet these standards.
Compliance with the regulatory requirements is necessary to achieve the objectives of preventing the
introduction of aquatic NIS to US ports and harbors. With implementation of the Mitigation Measures
BIO-4a and BIO-4b, which address assurance of vessel regulatory compliance, the risk of new
invasive nonindigenous species introductions from vessels calling at the Marine Terminal would be
reduced, but remain significant.
Because the risk of new species introductions from vessel calls at the Marine Terminal cannot be
fully prevented, potential impacts on special-status species and their habitat would remain significant
and unavoidable.
Mitigation Measure BIO-4a:
•

Phillips 66 shall prohibit vessels from ballast water exchange at the Marine Terminal.

Mitigation Measure BIO-4b:
•

Prohibit Ballast Water Exchange

Update Pre-Arrival Documentation

Phillips 66 shall update pre-arrival document materials and instructions sent to tank
vessels agents/operators to ensure they are advised prior to vessel departure of
California’s Marine Invasive Species Act and implementing regulations pertinent to
(1) ballast water management, and (2) biofouling management. Additionally, Phillips 66
will request that vessel operations provide documentation of compliance with regulatory
requirements (e.g., copy of ballast water management forms and logs of hull husbandry
cleaning/inspections).

IMPACT 4.4-6
c. Would the Project have a substantial adverse effect on federally protected wetlands as defined
by Section 404 of the CWA (including but not limited to, marsh, vernal pool, coastal, etc.)
through direct removal, filling, hydrological interruption, or other means?
This analysis considers Special Aquatic Sites as defined under Section 404(b)(1) guidelines of the
CWA, as applicable, including wetlands, mud flats, and designated sanctuaries and refuges. Other
than the San Francisco Estuary and San Pablo Bay (refer to Impact 4.4-4 addressing marine vessel
spills, and Impact 4.4-5 addressing invasive species), the following wetlands, and designated
sanctuaries and refuges are within the Project study area.
Eelgrass (Vegetated Shallows)
In 2014, approximately 72 acres of eelgrass were mapped within the 1-mile radius of the Rodeo
Refinery, and an additional 53 acres were mapped within 3 miles of the southeast shoreline from the
Rodeo Refinery, and 0.2 acre to the northeast within the Carquinez Strait.
Transitional Phase, Operations and Maintenance: Less Than Significant, No Mitigation Proposed
Eelgrass is a marine flowering plant with a rhizomatous root system and long leaves (also referred to
as blades, shoots). Eelgrass may occur on soft bottom habitats in the intertidal and subtidal, forming
beds that range from patchy clumps to large meadows. Eelgrass beds are highly productive habitats
that provide shelter, breeding and nursery grounds for a variety of invertebrates and fish; their leaves
support attachment from various small plants, invertebrates, and fish eggs (e.g., Pacific herring); and
their leaves serve as a food source for various grazers. Their distribution, depth range, and extent of
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development in a specific area depends on environmental conditions (e.g., light, salinity, temperature,
current strength, sediment, nutrients, water depth) and various pressures (e.g., grazing, epiphyte
cover, disease).
Eelgrass has high light requirements, and its water depth range, growth and survival are influenced
by the amount of light available for photosynthesis each day (Dennison and Alberte 1986;
Zimmerman et al. 1991, Zimmerman et al. 1995). During favorable growth periods, eelgrass stores
carbohydrates in their rhizomes and this reserve, if sufficient, may sustain them during unfavorable,
growth-limiting conditions such as low light or high temperature (Zimmerman et al. 1991). Seasonal or
extended pulses of turbidity have been shown to result in eelgrass loss and lower long-term survival
(Backman and Barilotti 1976; Burke et al. 1996; Cabello-Pasini 2002; Zimmerman et al. 1991; Moore
et al. 1996, 1997; Zimmerman et al. 19911996, 1997).
Eelgrass occurs along the eastern shore of San Pablo Bay, in discontinuous beds of various sizes
between the Carquinez Strait and Point Pinole, whereas the largest bed occurs between Point Pinole
and Point San Pablo to the south. Eelgrass does not occur in deep navigation channels in the San
Francisco and San Pablo Bays. The San Francisco Bay Subtidal Habitat Goals (State Coastal
Conservancy 2010) for eelgrass focus on protecting and enhancing existing eelgrass beds, creating
additional eelgrass beds, and improving understanding of ecosystem services, factors influencing the
beds, and methods for restoration.
As discussed under Impact 4.4-5, deep-draft vessel propeller-induced water velocities, and resulting
shear velocities, would be expected to scour sediment and resuspend sediments, causing turbidity
plumes. Turbidity would be expected to be more pronounced during docking maneuvers and
departures. Potential sediment resuspension and turbidity effects would be expected to be less
pronounced for shallower draft ATBs and escort tugs. Propeller-induced turbidity would be expected to
be temporary with rapid decay to background levels due to mixing by currents and tides. . Depending on
local environmental conditions (e.g., wind chop, waves, seasonal river outflows) that affect ambient
turbidity levels in San Pablo Bay, vessel propeller-induced turbidity may or may not be detectable. While
the increase in numbers of vessels calling at the Marine Terminal would incrementally increase (from 1
to up to 2 trips per day), the turbidity plumes would be temporary and of short duration. Substantial
reduction in light levels below eelgrass daily requirements would not be expected.
Several hundred deep-draft vessels annually transit San Pablo Bay to and from upstream facilities
and ports. The largest eelgrass bed in the San Francisco estuary is located in San Pablo Bay
between Point Pinole and Point San Pablo. Eelgrass mapping between 2004 and 2014 indicates
there were substantial increases in eelgrass from 1,514 to 2,330 acres, suggesting no substantial
adverse effects from ongoing vessel traffic.
Based on the above considerations, no substantial adverse effects to eelgrass would be expected
from the effects sediment resuspension due to increased vessel traffic. The impact would be less
than significant and no mitigation is required.
Mitigation Measure:
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IMPACT 4.4-7
c. Would the Project have a substantial adverse effect on federally protected wetlands as defined
by Section 404 of the CWA (including but not limited to, marsh, vernal pool, coastal, etc.)
through direct removal, filling, hydrological interruption, or other means?
Effects of Vessel or Cargo Offloading Accidental Oil Spills
Transitional Phase, Operations and Maintenance: Significant and Unavoidable
Similar to the discussion under Impact 4.4-4 on this same topic, the potential to impact special
aquatic sites including wetlands, mud flats, vegetated shallows, and designated sanctuaries would
depend on the type and amount of oil spilled and success of containment measures in the event of a
large spill. While there are differences in behavior, fate and transport depending on type of oil spilled,
substantial adverse effects would be expected in the event of a spill during the transitional phase
(petroleum) or during Project operation (feedstocks, processed biodiesel fuel, renewable fuel gas or
blending components). Potential effects of a large petroleum spill include toxic effects to wildlife; oiling
and mortality of birds and marine mammals; coating of mudflats, tidal marshes, rocky shorelines; and
mortality of plants and invertebrates. Similar effects would be expected with large vegetable oil or
animal fat spills. Additionally, vegetable or animal fat spills may result in oxygen depletion in shallow
waters and mortality of invertebrates and fish and have long persistence.
Implementation of Mitigation Measures BIO-2, BIO-3 and Mitigation Measure HAZ-1 (Section 4.9,
Hazards and Hazardous Materials) would further reduce the frequency and size of potential spills and
preparedness for responding to a spill. Despite these additional mitigation measures, the potential for
a substantial adverse impact on special status species or their habitat cannot be eliminated;
therefore, therefore, the impact remains potentially significant and unavoidable.
Effects of Introductions of Non-Indigenous Invasive Species
Transitional Phase, Operations and Maintenance (Significant and Unavoidable)
Invasive species have the potential to impact special aquatic sites such as wetlands, mudflats,
vegetated shallows and designated refuges and sanctuaries. For example, loss of eelgrass beds in
San Francisco Bay has been associated with the invasive European green crab (Carcinus maenas)
(Matheson et al. 2016).
As discussed in under Impact 4.4-5 on this same topic, compliance with these regulatory
requirements is essential to achieve the purpose “to move the State expeditiously toward elimination
of the discharge of nonindigenous species into the waters of the State or into waters that may impact
the waters of the State, based on the best available technology economically achievable.”
Compliance with California’s ballast water management and biofouling management regulations were
relatively high during 2018 and 2019, 99.8 percent of arrivals being compliant with ballast water
management requirements and 96 percent compliant with biofouling management requirements
within 60 days of failing a first inspection (CSLC 2021).
With implementation of Mitigation Measures BIO-4a and BIO-4b, the potential risk of new invasive
species introductions from increase vessel calls at the Marine Terminal would be reduced to the
maximum extent achievable.
Implementation of these measures would reduce the potential for vessels calling at the Marine
Terminal to introduce or spread NIS. Because the risk of new species introductions from vessel calls
at the Marine Terminal cannot be fully prevented, potential impacts on special-status species and
their habitat would remain significant and unavoidable.
Mitigation Measure BIO-5:
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IMPACT 4.4-8
d. Would the Project Interfere substantially with the movement of any native resident or
migratory fish or wildlife species or with established native resident or migratory wildlife
corridors or impede the use of native wildlife nursery sites?
Effects of Vessel Collisions (Ship Strikes)
Transitional Phase, Operations and Maintenance: Less Than Significant, No Mitigation Proposed
Vessel interactions with fish may include propeller entrainment, which refers to fish being transported
along with the volume of water “drawn” to or through the propeller(s) while it spins. Entrained fish may
be affected by propeller strikes or rapid changes in pressure, shear stress, and turbulence. Injury or
mortality may occur immediately upon contact with the propeller or result later from increased
susceptibility to predation or disease (Killgore et al. 2011). Generally, the probability of being struck
by a propeller blade increases with fish size. Entrainment rates generally are less in wider waterways,
deeper water, and stronger current areas compared to narrow, shallow, and slow current areas
(Kilgore et al. 2011).
Impact 4.4.1 addresses vessel collision impacts to marine special-status species. However, the
likelihood of substantial adverse effects to other native fish from Project vessel propellers or
entrainment is considered low. This is because there is no strong overlap between early live stages
and juvenile/adult distribution and vessels in the navigation channel given the width (miles) of the bay.
Therefore, vessel collision impacts would be less than significant for other native aquatic species,
migration corridors, or nursery habitats.
Mitigation Measure:

None required

Effects of Vessel Noise
Transitional and Operations and Maintenance: Less Than Significant, No Mitigation Proposed
Cope et al. (2021) recently measured underwater sound levels from vessels in San Francisco Bay.
Median broadband (0.02 to 20 kilohertz) SELs were approximately 178 dB SEL for crude oil tankers
and oil/chemical tankers. This noise level is substantially below the fish interim guidelines for acoustic
thresholds for onset of injury to hearing for fish two grams or larger (187 dB SEL) and smaller fish
(183 dB). The zone of influence associated with the 150 dB fish disturbance guideline was calculated
as extending approximately 0.5 mile from the vessel based on simplified sound transmission loss
assumptions (practical spreading loss model).
Similar to the discussion under Impact 4.4-2 for this same topic, the disturbance zone of influence
would be expected to be substantially less within San Pablo Bay due to the bathymetric difference
between shallow habitat and the deeper navigation channel and the substantial noise attenuation
expected from the channel side-slopes. Because the Rodeo Facility is located near Carquinez Strait,
noise effects from Project vessels during docking maneuvers or departure from the Marine Terminal
have the potential to disturb native aquatic species and migration corridor where the bay narrows
near the outlet of the Strait. The noise effects would be temporary, the docking or departure
maneuvers would be of short duration, and the daily increase in number of vessel calls would be
small (from 1-2 under baseline to 2 during full operation). Therefore, noise effects to other native
species, migration corridors, or nursery habitat would be expected to be less than significant.
It should be noted that with implementation of Mitigation Measure BIO-1a, which requires vessel
operators to comply to the maximum extent feasible (based on safety considerations) with the
voluntary 10 knot VSR program in the offshore Traffic Separation Scheme shipping channels and
precautionary area, as safety allows. This measure would contribute to reduced noise levels of ships
bound to or from the Marine Terminal. Once inside San Francisco Bay, ships already operate at
reduced speeds, at 8 to 10 knots compared to 15 knots allowed under the guidelines of the Harbor

October 2021

Biological Resources 4.4-145

Rodeo Renewed Project
Draft Environmental Impact Report

Committee Safety Plan for San Francisco (Harbor Safety Committee 2020). Although not required to
mitigate noise impacts resulting from the Project, implementation of Mitigation Measure BIO-1a has
the potential to further lower noise effects, thereby incrementally reducing the footprint of noise
effects to special-status species from Project operations in the bay and offshore.
Mitigation Measure:

None required

Effects of Vessel Sediment Resuspension and Deposition
Transitional and Operations and Maintenance: Less Than Significant, No Mitigation Proposed
As noted under Impact 4.4-3 for this same topic, deep-draft vessel propeller-induced water velocities,
and resulting shear velocities, would be expected to scour navigation channels, and sediment
resuspended would create turbidity plumes. Turbidity would be expected to be more pronounced
during docking maneuvers and departures. Potential sediment resuspension and turbidity effects
would be expected to be less pronounced for shallower draft ATBs and escort tugs. Propeller-induced
turbidity would be expected to be temporary with rapid decay to background levels due to mixing by
currents and tides. Depending on local environmental conditions (e.g., wind chop, waves, seasonal
river outflows) that affect ambient turbidity levels in San Pablo Bay, vessel propeller-induced turbidity
may or may not be detectable. While the increase in numbers of vessels calling at the Rodeo Facility
would incrementally increase (from 1 to up to 2 trips per day), the turbidity plumes would be
temporary and of short duration.
Based on the above considerations, the Project would not be expected to substantially interfere with
the movement of any native resident or migratory fish or wildlife species, established migratory
corridors or impede the use of native wildlife nursery sites. .
Mitigation Measure:

None required

IMPACT 4.4-9
d. Would the Project Interfere substantially with the movement of any native resident or
migratory fish or wildlife species or with established native resident or migratory wildlife
corridors or impede the use of native wildlife nursery sites?
Effects of Vessel or Cargo Offloading Accidental Oil Spills
Transitional Phase, Operations and Maintenance: Significant and Unavoidable
Similar to the discussion under Impact 4.4-4, the potential to interfere with movement of resident or
migratory fish or wildlife, wildlife corridors or use of native wildlife sites would depend on the type and
amount of oil spilled and success of containment measures in the event of a large spill. Substantial
adverse impacts have the potential to occur in the event of a significant spill during the Project
transitional phase (petroleum) or during Project operation (feedstock vegetable oils, animal fats, or
processed biodiesel fuel, renewable fuel gas, renewable components for blending with other
transportation fuels). Potential effects of a large spill would result in significant impacts to native
aquatic species and nursery habitat. Additionally, vegetable or animal fat spills may result in oxygen
depletion in shallow waters and mortality of invertebrates and fish and have long persistence.
Mitigation Measures HAZ-1 and HAZ-2, and Mitigation Measure BIO-3 will increase Facility and
OSRO coordinated response to on-water equipment deployment and recovery to protect sensitive
shoreline and nearshore resources. With implementation of these measures, Phillips 66 will increase
emergency preparedness, and further reduce the potential for significant effects from an accidental

4.4-146 Biological Resources

October 2021

Rodeo Renewed Project
Draft Environmental Impact Report

spill or discharge. Because the risk of a significant spill cannot be eliminated, potential impacts on
special-status species and their habitat would remain significant and unavoidable.
Mitigation Measure BIO-6:

Implement Mitigation Measures BIO-2 (HAZ-1 and HAZ-2)
and BIO-3

IMPACT 4.4-10
d. Would the Project Interfere substantially with the movement of any native resident or
migratory fish or wildlife species or with established native resident or migratory wildlife
corridors or impede the use of native wildlife nursery sites?
Effects of Introductions of Non-Indigenous Invasive Species
Transitional / Operations and Maintenance: Significant and Unavoidable
Introductions of non-indigenous species can reduce native species diversity, food for native species,
and has the potential to substantially alter habitat quality of aquatic nursery areas. As discussed in
Section 4.4-5 on this same topic, compliance with these regulatory requirements is essential to
achieve the purpose “to move the State expeditiously toward elimination of the discharge of
nonindigenous species into the waters of the State or into waters that may impact the waters of the
State, based on the best available technology economically achievable.” Compliance with California’s
ballast water management and biofouling management regulations were relatively high during 2018
and 2019, 99.8 percent of arrivals being compliant with ballast water management requirements and
96 percent compliant with biofouling management requirements within 60 days of failing a first
inspection (CSLC 2021).
Compliance with the regulatory requirements is necessary to achieve the objectives of preventing the
introduction of NIS to US ports and harbors. With implementation of the Mitigation Measures BIO-4a
and 4b, which address assurance of vessel regulatory compliance, the risk of new invasive
nonindigenous species introductions from vessels calling at the Marine Terminal would be reduced,
but remain significant.
Because the risk of new species introductions from vessel calls at the Marine Terminal cannot be
fully prevented, potential impacts on special-status species and their habitat would remain significant
and unavoidable.
Mitigation Measure BIO-7:

Implement Mitigation Measures BIO-2 (HAZ-1 and HAZ-2)
and BIO-3

IMPACT 4.4-11
f.

Would the Project conflict with the provisions of an adopted Habitat Conservation Plan,
Natural Community Conservation Plan, or other approved local, regional or state habitat
conservation plan?
Transitional Phase, Operations and Maintenance: Less than Significant Impact with Mitigation
The Project area is identified in the San Francisco Bay Plan (BCDC 2021) as designated for WaterRelated Industry Priority Use. San Francisco Bay Plan policies require tidal marshes and tidal flats to
be conserved to the fullest possible extent. The Conservation Element of the Contra Costa County
General Plan (2010) provides policies to protect the County's natural resources and their uses. Two
designated refuges occur within San Pablo Bay and offshore shipping lanes transit two national
marine sanctuaries.
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Mitigation Measures BIO-1 to BIO-4, which also require implementation of Mitigation Measures
HAZ-1 and HAZ-2, would ensure that the tidal marshes and tidal flats within San Pablo Bay and the
greater San Francisco estuary are protected to the maximum extent feasible from accidental harm or
habitat degradation during the Project’s transitional phase, and future operations and maintenance.
Therefore, the effects of the Project on local, regional, state and federal conservation plans would be
less than significant to the extent feasible.
Mitigation Measure BIO-8:
Table 4.4-7.

Implement Mitigation Measures BIO-1 to BIO-4

List of Special-Status Species (other than Marine Mammals) with Potential to
Occur within the Vicinity of the Rodeo Refinery

Common Name
Scientific Name

Listing
Status

General Habitat Conditions

Potential to Occur

Invertebrates
Federal or State Threatened and Endangered Species
Conservancy fairy
shrimp
Branchinecta
conservatio

FE
Critical
Habitat
designated

Found in large, cool-water vernal pools
with moderately turbid water. Eight
populations currently known, including
a population in Solano County, which is
present along the northeastern coast of
San Pablo Bay.

Moderate potential to occur in
vernal pool habitat. Critical habitat
for this species is approximately 19
miles NE of the Rodeo Refinery.

Black abalone
Haliotis cracherodii

FE
Critical
Habitat
designated

Range from about Point Arena,
California to Bahia Tortugas and Isla
Guadalupe, Mexico. Live on rocky
substrates with crevices and varied
relief in intertidal and shallow
vegetated subtidal reefs (to about 18
feet deep) along the coast. Rare north
of San Francisco.
Critical habitat ranges from mean
higher high water line to water depth of
19.7 feet within designated sections of
coastline and offshore islands,
including in the Project region: Del Mar
Landing Ecological Reserve in Sonoma
County to Point Bonita in Marin
County; South of San Francisco Bay in
San Francisco County to Natural
Bridges State Beach in Santa Cruz
County; Farallon Islands; and Año
Nuevo Island.

Potential to occur rocky intertidal
and shallow subtidal coastal habitat.
Low numbers during 2019 survey at
Golden Gate National Recreation
Area. None detected during 2015
survey at Farallon Islands.

Callippe silverspot
butterfly
Speyeria callippe
callippe

FE

Uses Viola plants located in grasslands Moderate potential to occur; limited
bordering San Francisco Bay. Since
suitable habitat present.
1988, populations have been recorded
in San Mateo County, Alameda
County, Sonoma County, and in the
hills between Vallejo and Cordelia.

California freshwater
shrimp
Syncaris pacifica

FE/SE

Found in small, coastal streams with
low elevation and low-gradient,
including streams flowing southward
into northern San Pablo Bay.

4.4-148 Biological Resources

High potential to occur toward the
northern San Pablo Bay.
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Other Special-Status Species
Obscure bumble bee
Bombus caliginosus

SA

Typically found at lower elevations
near the coast.

Moderate potential to occur. One
CNDDB occurrence in the 3-mile
buffer.

Crotch bumble bee
Bombus crotchii

SCE

Found in grasslands and shrublands
primarily within southern and central
California, with occasional records in
the northern portion of the state.

Low potential to occur within
grassland habitats.

Western bumble bee
Bombus occidentalis

SCE

Historically found in much of California,
now mostly restricted to high meadows
or coastal environments with ample
floral resources.

High potential to occur within
suitable habitat; several CNDDB
occurrences in the 3-mile buffer.

Monarch butterfly–
California
overwintering
population
Danaus plexippus

FC/SA
(Wintering
sites)

Eucalyptus groves used as winter roost Moderate potential to occur at
sites.
wintering roosts within the Rodeo
Vicinity at Point Pinole Regional
Park. Potential wintering habitat
(Eucalyptus grove) present within
the Rodeo Refinery although no
roosting observed. Two CNDDB
occurrences in the 3-mile buffer.

Pinto abalone
Haliotis
kamtschatkana

SSC

Range from Southeast Alaska to Baja
California, Mexico. Live on rocky

Curved-foot hygrotus
diving beetle
Hygrotus curvipes

SA

Low abundance, potential to occur
suitable coastal rocky habitat.

substrates in intertidal and subtidal
vegetated reefs to water depths of
120 feet.
Occurs in seasonal pools and small instream pools in the Sacramento-San
Joaquin Delta. Typically occurs in
association with alkali vegetation.

Moderate potential to occur within
suitable habitat; marginal suitable
habitat present in seasonally
ponded areas.

Fish
Fish - Federal or State Threatened and Endangered Species
Green sturgeon –
southern DPS
Acipenser medirostris

October 2021

FT/SSC
Critical
Habitat
designated

Anadromous; this DPS, inhabits nearshore marine waters from Mexico to
Bering Sea; may occur in bays and
estuaries along the West Coast.
Requires deep (> 15 feet depth)
freshwater pools with suitable
substrate for spawning and holding,
estuarine rearing habitat, and
unobstructed migratory corridors.
Spawns in the Sacramento River, early
life stages Sacramento-San Joaquin
Delta.
Critical habitat in the Project vicinity
includes San Pablo, San Francisco,
and Suisun Bays; Sacramento-San
Joaquin Delta; and coastal waters
north from Monterey Bay at depths of
60 fathoms.

Known to occur in San Pablo, San
Francisco, and Suisun bays (adult
migration, juvenile
rearing/migration).
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Tidewater goby
Eucyclogobius
newberryi

Delta smelt
Hypomesus
transpacificus

General Habitat Conditions

Potential to Occur

FE
Critical
Habitat
designated

Discontinuously distributed along most
of the California Coast. Inhabits fresh
water–saltwater interface such as the
upper edge of tidal bays and in coastal
lagoons.
Critical habitat includes Rodeo Lagoon
in the Project region upcoast from San
Francisco Bay.

Known to occur. Nearest known
population is in Rodeo lagoon on
the coast of Marin County.

FT/SE
Critical
Habitat
designated

Endemic to the upper San
Francisco Bay–Delta Estuary.
Spawning habitat in the region
includes Sacramento River and
tributaries of northern Suisun Bay
(December/January to June/July).

Low potential to occur. Low to no
delta smelt caught during surveys
past 5 years (summer townet,
spring Kodiak and fall midwater
trawls, and Enhanced Delta Smelt
Monitoring Program). Potential to
spawn in San Pablo Bay in wet
years.

Critical habitat includes areas of all
water and all submerged lands below
ordinary high water and the entire
water column eastward of Carquinez
Strait, including Suisun Bay (including
the contiguous Grizzly and Honker
Bays); the length of Goodyear, Suisun,
Cutoff, First Mallard (Spring Branch),
and Montezuma sloughs; and the
existing contiguous waters contained
within the Delta.
Coho salmon –
Central California
Coast ESU
Oncorhynchus kisutch

Steelhead – Central
California Coast DPS
Oncorhynchus mykiss

FE
Critical
Habitat
designated

Anadromous; this ESU includes all
Not expected to occur. Extirpated
includes naturally spawned coho
from all rivers flowing into San
salmon originating from rivers south of Francisco Bay.
Punta Gorda, California to and
including Aptos Creek, as well as such
coho salmon originating from
tributaries to San Francisco Bay. The
ESU includes the San Francisco Bay
estuary and its tributaries (except for
the Sacramento-San Joaquin rivers).
Critical habitat for the Central California
Coast ESU encompasses accessible
reaches of all rivers (including
estuarine areas and tributaries)
between Punta Gorda and the San
Lorenzo River (inclusive) in California,
including two streams entering central
San Francisco Bay: Arroyo Corte
Madera Del Presidio and Corte Madera
Creek.

FT
Critical
Habitat
designated

Anadromous; requires clear, cool water Known to occur in San Pablo and
and clean gravels for spawning.
San Francisco Bays (adult migration
Occurs in coastal basins from the
and juvenile rearing/migration).
Russian River in Sonoma County south
to Soquel Creek in Santa Cruz County.
Requires, cool, clean streams with
deep pools and moderate velocities
and substrate for spawning, adequate
cover/shelter, and unobstructed
migratory corridors.

4.4-150 Biological Resources

October 2021

Rodeo Renewed Project
Draft Environmental Impact Report

Common Name
Scientific Name

Listing
Status

General Habitat Conditions

Potential to Occur

Critical habitat in the Project vicinity
includes drainages to San Francisco
and San Pablo Bays (excludes Suisun
Bay), and the estuarine habitat of these
bays.
Steelhead—Central
Valley DPS
Oncorhynchus mykiss

FT
Critical
Habitat
designated

Anadromous; this DPS includes
Known to occur in San Pablo and
naturally spawned anadromous
San Francisco Bays (adult migration
steelhead originating below natural and and juvenile rearing/migration).
manmade impassable barriers from the
Sacramento and San Joaquin Rivers
and their tributaries; excludes fish
originating from San Francisco and
San Pablo Bays and their tributaries
(i.e., California Central Coast DPS).
Requires, cool, clean streams with
deep pools and moderate velocities
and substrate for spawning, adequate
cover/shelter, and unobstructed
migratory corridors.
Critical habitat in the Project vicinity
includes San Pablo and San Francisco
Bays (excludes South Bay).

Chinook salmon—
Central Valley springrun ESU
Oncorhynchus
tshawytscha

FT/ST
Critical
Habitat
designated

Anadromous; this ESU includes
Known to occur in San Pablo and
naturally spawned spring-run Chinook
San Francisco Bays (adult migration
salmon originating from the
and juvenile rearing/migration).
Sacramento River and its tributaries,
and spring-run Chinook salmon from
the Feather River Hatchery Spring-run
Chinook Program.
Requires, cool streams with deep pools
and moderate velocities and clean
gravels for spawning. The lower
reaches of rivers and deltas provide
rearing habitat for fry. Spawning and
rearing is restricted to a few tributaries
to the Sacramento River basin.
Critical habitat in the Project vicinity
includes estuarine habitat in San
Francisco and San Pablo Bays and the
Sacramento River delta.

Chinook salmon—
Sacramento River
winter run ESU
Oncorhynchus
tshawytscha

FE/SE
Critical
Habitat
designated

Anadromous; requires clean, cold
water with gravel beds for spawning,
and unobstructed passage. Spawning
of the Sacramento River winter run
ESU is restricted to the Sacramento
River.
Critical habitat in the Project vicinity
includes all waters in San Pablo Bay
and San Francisco Bay to the Golden
Gate Bridge.

Known to occur in San Pablo and
San Francisco Bays and coastal
waters (adult migration and juvenile
rearing/migration).

Longfin smelt
Spirinchus
thaleichthys

FC/ST

Anadromous; found in open waters of
estuaries. A portion of population out
migrates to ocean March to January
with adults returning to San Francisco
Estuary in December to May. Spawns

Known to occur. Larvae, juveniles,
and adults documented in San
Pablo and San Francisco Bays.
Several CNDDB occurrences within
the 3-mile buffer.
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in freshwater streams in lower San
Joaquin and Sacramento Rivers and
upper Suisun Bay from
January/February to April. Larval
nursery habitat consists of brackish
estuarine waters. Juvenile and
subadult rearing habitat in San
Francisco, San Pablo and Suisun
Bays.
Other Special-Status Species
White sturgeon
Acipenser
transmontanus

SSC

Anadromous; found in Pacific Ocean
Known to occur in San Pablo and
from Alaska to Baja California, spawn
San Francisco Bays (juvenile
in a few large rivers from the
rearing/migration, adult migration).
Sacramento-San Joaquin system
northward. Migrate upriver to spawn
when water quality and flow conditions
are favorable (generally late February
to early June). Typically spawn in deep
water over gravel substrates or in rocky
pools with swift currents. Feed on
benthic prey in shallow water. Adults
migrate back to the estuary after
spawning.

Western river lamprey
Lampetra ayresii

SSC

Anadromous; found in Pacific Ocean
Known to occur in San Pablo and
and spawns in coastal streams from
San Francisco Bays (migration).
Alaska to San Francisco Bay. Habitat
requirements have not been studied in
California; presumably, like other
lampreys (see Pacific lamprey). They
have been recorded from the
Sacramento-San Joaquin Delta while
migrating, tributaries to Sacramento
and San Joaquin Rivers, tributaries to
San Pablo (Napa River, Sonoma
Creek) and San Francisco Bay
(Alameda Creek). Migrates through San
Francisco-San Pablo Bay.

Pacific lamprey
Lampetra tridentata

SSC

Anadromous; occurs in Pacific Ocean
and spawns in coastal streams from
Alaska to Baja California. Adults build
nests gravel and cobble substrates
with cover vegetation and woody
debris. Ammocoetes larvae require
sandy to silty backwaters or stream
edges in which to bury themselves.
Water quality and cool temperatures
that do not exceed 77 degrees
Fahrenheit. Occupy habitat in larger
streams entering San Francisco and
San Pablo bays; spawning adults and
ammocoetes larvae also occur edges
of channels in the Sacramento-San
Joaquin Delta. Migrates through San
Francisco-San Pablo Bay to and from
upriver spawning habitat and ocean.

4.4-152 Biological Resources

Known to occur in San Pablo and
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Chinook salmon —Central Valley fall /
late fall-run ESU
Oncorhynchus
tshawytscha

Sacramento splittail
Pogonichthys
macrolepidotus

Listing
Status

General Habitat Conditions

Potential to Occur

SSC

Anadromous; general habitat
Known to occur in San Pablo and
requirements are similar to those of
San Francisco Bays (adult migration,
other “ocean type” Chinook salmon
juvenile rearing/migration).
that minimize their time in fresh water.
Requires clean, cold water and gravel
beds for spawning. Peak spawning
time is typically in October-November
but can continue through December
and into January. Fall ESU spawn in
the Sacramento and San Joaquin River
watersheds, as far upstream as the
first impassible dams. Late fall-run
ESU occur in tributary streams to the
Sacramento River, most spawn in the
main river. Fall run juveniles rear in
fresh water for 1-7 months; late fall run
juveniles rear 7-13 months.

SSC

Endemic to California’s Central Valley;
requires brackish water rearing
habitats in the San Francisco Estuary
and on floodplain and river-edge
spawning habitats immediately above
the estuary. Most migrate between
these two habitat types on a near
annual basis. Spawn on submerged
annual vegetation in flooded areas or
along the edges of rising rivers.
Juveniles rear in estuarine marshes.
Two genetically distinct populations,
one centered in San Pablo Bay around
the Petaluma and Napa Rivers, and
the other centered around the Delta
and Suisun Marsh.

Known to occur in San Pablo Bay
and marshes (rearing).

Amphibians
Federal or State Threatened and Endangered Species
California tiger
salamander – central
California DPS
Ambystoma
californiense

FT/ST/WL
Critical
Habitat
designated

Grassland, oak savanna, and low
elevation foothills with vernal pools,
seasonal ponds, or slow streams or
semi-permanent waters that are
necessary for breeding. Utilizes
burrows made by squirrels and other
burrowing mammals for refuge.
Currently found in the Bay Area in
Sacramento, Contra Costa, and
Alameda counties.

Moderate potential to occur in
vernal pool habitat. Critical habitat
for this species is approximately 25
miles NE of the Rodeo Refinery.

Foothill yellow-legged
frog
Rana boylii

SE/SSC

Rocky streams and rivers with open,
sunny banks in woodland, chaparral,
and forest.

Low potential to occur. Limited to no
suitable habitat present. One
historical CNDDB occurrence in the
3-mile buffer along Pinole Creek.

California red-legged
frog
Rana draytonii

FT/SSC
Critical
Habitat
designated

Breeds in stock ponds, pools, and
slow-moving streams with emergent
vegetation; adjacent upland habitats
are often used outside the breeding
season.

Moderate potential to occur.
Marginal suitable habitat present.
Several CNDDB records present,
mostly associated with Rodeo
Creek, Refugio Creek, Telephone
Creek, and Pinole Creek. The
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Potential to Occur
closest CNDDB record is 1-mile
from the Rodeo Refinery along
Rodeo Creek. Critical habitat for this
species is approximately 4 miles SE
of Rodeo Refinery.

Reptiles
Federal or State Threatened and Endangered Species
Green sea turtle –
east Pacific DPS
Chelonia mydas

FT
Critical
Habitat
designated

Commonly occur from southern
California to northwestern Mexico;
have been sighted as far north as
southern Alaska. They are herbivores,
eating mostly seaweed, seagrasses,
and algae.

Low potential to occur. Critical
habitat for this species includes
coastal waters of Puerto Rico.

Leatherback sea turtle FE/SCE
Dermochelys coriacea Critical
Habitat
designated

Pelagic (open ocean), also forages in
Known to occur. Recent sightings
coastal waters.
off San Francisco Bay.
Critical habitat in the Project vicinity
occurs offshore San Francisco Bay;
extends north to Point Arena and south
to Point Arguello. Includes waters from
the ocean surface to a maximum depth
of 262 feet and other waters within the
US Exclusive Economic Zone.

Alameda whipsnake
Masticophis lateralis
euryxanthus

FT/ST
Critical
Habitat
designated

Chaparral, northern coastal sage scrub
and coastal sage most commonly on
east, south, southeast, and southwest
facing slopes. Hibernate in rock
outcrops and crevices and mammal
burrows, typically from November to
March. Currently found in the inner
coast range of California, primarily
Contra Costa and Alameda Counties.

High potential to occur. Critical
habitat for this species is
approximately 2.5 miles SE of the
Rodeo Refinery. Three CNDDB
occurrences within the designated
critical habitat.

Giant garter snake
Thamnophis gigas

FT/ST

Agricultural wetlands, irrigation and
drainage canals, sloughs, ponds, small
lakes, low gradient streams, and
adjacent uplands in the Central Valley.
Hibernate from October through April.
Relies heavily on rice fields in the
Sacramento Valley and managed
marsh areas in State and Federal
Wildlife Refuges.

Moderate potential to occur. Limited
suitable habitat present.

Freshwater ponds, slow streams, and
other slow moving waterways with
abundant vegetation and rocky or
muddy bottoms. Logs, rocks, exposed
vegetation and banks are required for
basking. May enter brackish water and
even seawater.

Moderate potential to occur.
Potential habitat present in
freshwater ponds with emergent
aquatic vegetation. Several CNDDB
records in the 3-mile buffer along
Rodeo Creek.

Other Special-Status Species
Western pond turtle
Actinemys marmorata

SSC

4.4-154 Biological Resources
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Birds
Federal or State Threatened and Endangered Species
Tricolored blackbird
Agelaius tricolor

ST/SSC
(nesting
colony)

Cattail or tule marshes; forages in field
and farms. Breeds in large freshwater
marshes.

Low potential to occur within the
Rodeo Refinery area; moderate
potential to occur in freshwater
marshes in undeveloped areas.

Marbled murrelet
Brachyramphus
marmoratus

FT/SE
(nesting)
Critical
Habitat
designated

Majority of life spent at sea. In
California, this species typically nests
in coastal redwood and Douglas-fir
forests, usually within a few miles of
the ocean. Suitable forests are
characterized by large trees, multiple
canopy layers, and moderate to high
canopy closure.

Low potential to occur within the
Rodeo Refinery area; moderate
potential to occur in suitable habitat
present. Critical habitat for this
species is approximately 2 miles S
of the Rodeo Refinery.

Cackling (=Aleutian
Canada) goose
(wintering)
Branta hutchinsii
leucopareia

FD/WL

Breeds in the Aleutian Islands and
winters on inland lakes, rivers and
marshes; coastal salt marshes, bays,
and tidal flats; brackish ponds,
pastures and agricultural fields, and in
grassy fields in urban and suburban
parks with close proximity to water
along the Pacific coast to central
California. Current winter range
includes areas of the San Francisco
and San Pablo Bays and western
Contra Costa and Alameda counties.

Moderate potential to occur.
Potential suitable wintering habitat
present. One CNDDB occurrence in
the 3-mile buffer.

Swainson's hawk
Buteo swainsoni

ST
(nesting)

Breeds in wide variety of open habitats, High potential to occur. Suitable
ranging from prairie and shrub steppe
nesting and foraging habitat exists
to desert and agricultural systems.
in undeveloped areas.
Often nests peripheral to riparian
systems. May use lone trees in
agricultural fields or pastures or urban
areas if adjacent to suitable foraging
habitat.

Western snowy plover
Charadrius nivosus
nivosus

FT/SSC
Critical
Habitat
designated

Nests on sandy beaches and back bay
sand flats adjacent to tidal waters of
the Pacific Ocean.

Remote potential to occur; no
suitable habitat present. Critical
habitat for this species is
approximately 10 miles northwest of
the Rodeo Refinery.

Western yellow-billed
cuckoo
Coccyzus americanus
occidentalis

FT/SE
Critical
Habitat
designated

Forages and nests in a variety of
riparian habitats. Cottonwood and
willow trees and shrubs are important
for foraging, with large blocks of
riparian habitats with dense understory
foliage important for breeding and
nesting. Along the Sacramento River,
home ranges include 25 acres or more
of riparian habitat. Overwinters in
South America.

Low potential to occur; limited
suitable habitat present. Critical
habitat for this species is in the
northern Central Valley.

Bald eagle
Haliaeetus
leucocephalus

FD/SE/FP

Winter throughout most of California at
lakes, reservoirs, rivers, and some
rangeland and coastal wetlands. Breed
in mountain and foothill forests and

Moderate potential to occur
(foraging); low potential to occur
(nesting). Marginal suitable roosting
and foraging habitat present.
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woodlands near reservoirs, rivers, and
lakes.
California black rail
Laterallus jamaicensis
coturniculus

ST/FP

Nests and forages in the shallow
margins of salt, brackish, or freshwater
marsh and tidal emergent wetlands
typically with high densities of short
vegetation predominantly pickleweed,
gumplant, and rushes (Juncus spp.).

Moderate potential to occur;
potential coastal marginal habitat
present. Three CNDDB occurrences
in the 3-mile buffer.

Short-tailed albatross
Phoebastria
(=Diomedea) albatrus

FE/SSC

Forages for squid, fish, eggs of flying
fish, shrimp and other crustaceans on
open ocean waters and islands.
Occasionally sighted off the Pacific
Coast of the United States. Nests on a
few islands in the western Pacific
Ocean.

Remote potential to occur. This is a
coastal species not likely to be
found in San Pablo Bay.

Bank swallow
Riparia riparia

ST
(nesting)

Nests in lowland areas with alluvial
soils along rivers, streams, lakes, and
ocean coasts. Forages mostly over
water in riparian areas, various aquatic
habitats, and wet croplands.

Low potential to occur. No record of
breeding in Contra Costa County
and limited suitable habitat present.

California Ridgeway’s
rail
Rallus obsoletus
obsoletus

FE/SE/FP

Salty and brackish tidal marshes in
San Francisco Bay typically dominated
by pickleweed and Pacific cordgrass
(Spartina foliosa). A small population
has been documented in the San
Pablo Bay and Suisun Marsh area.

High potential to occur within
coastal areas of the Rodeo Vicinity.
Two CNDDB occurrences in the 3mile buffer on Mare Island.

California least tern
Sterna antillarum
browni

FE/SE/FP

Breeds and nests on beaches,
mudflats, and sand dunes kept free of
vegetation by the tide, usually near
shallow estuaries and lagoons with
access to open ocean. Found in the
San Francisco Bay and other areas
along the California Coast. Migrates
south to Mexico in the winter.

High potential to occur within
suitable shoreline habitat.

Northern spotted owl
Strix occidentalis
caurina
Critical Habitat
designated

FT/ST

Prefers forested habitat with a multilayered, multi-species canopy with
moderate to high canopy closure,
typically in older forests. An abundance
of large, dead wood on the ground and
open space within and below the upper
canopy is important for foraging, and
large snags and a high incidence of
trees with large cavities are structural
requirements for nesting and roosting.

Remote potential to occur. No
suitable habitat within the Rodeo
Refinery area or the vicinity. Critical
habitat for this species is
approximately 19 miles W of the
Rodeo Refinery.

Nests in dense coniferous, deciduous,
and mixed wood forests, usually with
tall trees with openings or edge
habitats. Nests in crotches in
deciduous trees or conifers on
horizontal branches usually in secondgrowth conifer stands or deciduous
riparian areas near streams.

Moderate potential to occur;
marginal nesting habitat present.
One CNDDB record in the 3-mile
buffer.

Other Special-Status Species
Cooper’s hawk
Accipiter cooperii

WL
(nesting)
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Great egret
Ardea alba

General Habitat Conditions

Potential to Occur

SA
(nesting
colony)

Forages for fishes, amphibians and
invertebrates in open freshwater and
saline wetlands, lake margins, shallow
coastal lagoons and estuaries, and
rivers. Nests in large trees and shrubs
near water.

High potential to occur; observed
foraging in the San Pablo Bay in
1994 (Contra Costa County 1994).
Marginal nesting habitat present.

Great blue heron
Ardea herodias

SA
(nesting
colony)

Nests in colonies in trees or shrubs
near lakes and estuaries and forages
in calm, fresh waters, slow-moving
rivers, emergent wetlands, and shallow
coastal bays.

High potential to occur; observed
foraging in the San Pablo Bay in
1994 (two CNDDB occurrences).
Marginal nesting habitat present.

Short-eared owl
Asio flammeus

SSC
(nesting)

Nests typically on inland and coastal
prairies, marshes, and farmland.
Forages in fresh water and salt
marshes and swamps, lowland
meadows, prairies, and irrigated fields.

Moderate potential to occur.
Potential marginal habitat present.

Northern harrier
Circus hudsonius

SSC
(nesting)

Often nests in marshes and sometimes
dry, open fields. Forages in marshes,
fields, and prairies in both wet and dry
habitats where there is open terrain
and good ground cover.

High potential to occur. Current
year-round range includes the coast
of California. Potential suitable
habitat exists present.

Yellow rail
Coturnicops
noveboracensis

SSC

Nests in densely vegetated sedge
marshes or meadows with moist soil or
shallow standing water. In winter,
inhabits wet meadows and coastal tidal
marshes.

Low potential to occur. Small
numbers winter regularly in a few
coastal California marshes and the
Suisun Marsh region.

Snowy egret
Egretta thula

SA
(nesting
colony)

Marshes, swamps, ponds, lakes, and
coastal tidal flats and shores. Seeks
out sheltered bays in coastal areas.
Nests in colonies in trees, usually near
water, and sometimes on or near the
ground in marshy areas.

High potential to occur. Observed
foraging within the RS and the RV
(Contra Costa County 1994). No
nesting habitat present.

California horned lark
Eremophila alpestris
actia

WL

Found on barren ground with short
grass or scattered bushes. Nests in
hollows or depressions on the ground
often next to a grass tuft or a clod of
earth or manure.

Moderate potential to occur.
Suitable habitat present.

American peregrine
falcon
Falco peregrinus
anatum

FD/SD/FP
(nesting)

Open country, cliffs, and sometimes
cities. Often near water, especially
along coastal areas. Nesting habitat
includes a variety of locations from
cliffs, tall buildings, bridges, or
occasionally the nests of other birds.

High potential to occur; suitable
nesting and foraging habitat
present. One CNDDB occurrence
(non-specific area) in the 3-mile
buffer.

Saltmarsh common
yellowthroat
Geothlypis trichas
sinuosa

SSC

Endemic to California. Breeds primarily
in brackish marsh, woody swamp,
freshwater marsh, and salt marsh with
a high percent cover of tules (Scirpus
spp.), Peppergrass (leipidium
latifolium), and Juncus spp.

Moderate potential to occur;
marginal coastal marsh habitat
present. One CNDDB occurrence in
the 3-mile buffer.

Loggerhead shrike
Lanius ludovicianus

SSC
(nesting)

Breeds mainly in shrublands or open
woodlands in chaparral, oak woodland,
or oak savannah with grass cover and
some areas of bare ground. Require

Moderate potential to occur.
Potential suitable foraging habitat
and marginal nesting habitat
present.
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tall shrubs, trees, or anthropogenic
features for hunting perches; open
areas of short grasses or bare ground
for hunting, an large shrubs or trees for
nest placement.
San Pablo song
sparrow
Melospiza melodia
samuelis

SSC

Year-round resident endemic to tidal
marshes of San Pablo Bay. Dense
vegetation is required for nesting sites,
song perches, and as cover from
predators. Some exposed ground for
foraging is also required.

Moderate potential to occur;
marginal habitat present in coastal
areas. Three CNDDB occurrences
in the 3-mile buffer.

Suisun song sparrow
Melospiza melodia
maxillaris

SSC

Year-round resident endemic to tidal
marshes in the Suisun Marsh from the
Carquinez Straight east to the
confluence of the Sacramento and San
Joaquin Rivers. Dense vegetation is
required for nesting sites, song
perches, and as cover from predators.
Some exposed ground for foraging is
also required. Associated primarily with
tidal channels, especially in marshes
where pickleweed (Salicornia virginica)
dominates and gumplant (Grindelia
sp.) lines the channels.

Moderate potential to occur;
marginal habitat present in coastal
areas. Two CNDDB occurrences in
the 3-mile buffer.

Osprey
Pandion haliaetus

WL
(nesting)

Found near water, either fresh or salt,
Occurs. Multiple CNDDB records,
where large numbers of fish are
including several nests, in the 3present. Nesting typically occurs on top mile buffer
of a large snag usually near water.

Double-crested
cormorant
Phalacrocorax auritus

WL
(nesting
colony)

Nests along coast on isolated islands
or in trees or cliffs along lake margins
or on bridges. High adaptable and may
be found in almost any aquatic habitat,
including coasts, bays, lakes, ponds,
rivers, and estuaries.

Occurs. Observed foraging in
Safety Basins within the Rodeo
Refinery area (Contra Costa County
1994), however limited potential
nesting habitat present.

Yellow-headed
blackbird
Xanthocephalus
xanthocephalus

SSC
(nesting)

Breeding requires marshes with tall
emergent vegetation such as tules or
cattails (Typha spp.), usually in open
areas and edges over deeper water.
Nesting occurs in low vegetation over
water.

Low potential to occur; potential
marginal habitat present. Historic
breeding sites included the town of
Pinole and Contra Costa and
Alameda Counties. One historical
CNDDB occurrence in the 3-mile
buffer.

Mammals
Federal or State Threatened and Endangered Species
Salt marsh harvest
mouse
Reithrodontomys
raviventris

FE/SE/FP
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Saline emergent marshlands with
dense pickleweed. Moves into
adjoining grasslands during the highest
winter tides and during winter.
Restricted to the salt and brackish
marshes of San Francisco, San Pablo,
and Suisun Bay areas.

Moderate potential to occur.
Potential marginal habitat in
saltwater marshes. Two CNDDB
occurrences in the 3-mile buffer on
Mare Island.
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Common Name
Scientific Name

Listing
Status

General Habitat Conditions

Potential to Occur

Other Special-Status Species
Pallid bat
Antrozous pallidus

SSC

Found in a number of habitats
including coniferous forests, nonconiferous woodlands, brushy terrain,
rocky canyons, open farmland, and
desert. Typically roosts in crevices,
buildings, caves, tree hollows, and
mines. Hibernate close to or within
their summer roosts.

Moderate potential to occur.
Potential roosting habitat in
buildings and other man-made
structures within the Rodeo
Refinery and vicinity, but these are
high-disturbance areas that likely
deter use. One historical CNDDB
occurrence in the 3-mile buffer.

Townsend’s big-eared
bat
Corynorhinus
townsendi

SSC

Distribution correlated largely with
caves, mines, tunnels, buildings, or
other human-made structures for
roosting. Often roosts in the open,
sensitive to disturbance. Prefers mesic
habitats for foraging.

Moderate potential to occur.
Potential roosting habitat in
buildings and other man-made
structures present in lowerdisturbance areas.

Western mastiff bat
Eumops perotis
californicus

SSC

Foraging habitat includes dry desert
Low potential to occur; limited
washes, flood plants, chaparral,
potential roosting habitat present.
coastal sage scrub, oak woodland,
open ponderosa pine forest, grassland,
and agricultural areas. However,
requires significant rock features
(crevices) nearby for roosting.
Occasionally roosts in cracks in
buildings.

San Pablo vole
Microtus californicus
sanpabloensis

SSC

Grassy habitats associated with saltmarshes.

Moderate potential to occur;
marginal habitat present.

San Francisco duskyfooted woodrat
Neotoma fuscipes
annectens

SSC

Found in forests of coast live oak and
native riparian vegetation with thick
underbrush and cover. Terrestrial stick
houses are built around logs or trees in
cool and shady areas.

Moderate potential to occur; limited
suitable habitat present. One
CNDDB occurrence in the 3-mile
buffer along Pinole Creek.

Salt marsh wandering
shrew
Sorex vagrans
halicoetes

SSC

Salt marsh habitat that is inundated
Moderate potential to occur;
daily by tidal waters with abundant
marginal habitat present in coastal
pickleweed and driftwood that provides areas.
dense cover. Foraging occurs under
litter and debris found on moist ground.

Suisun shrew
Sorex ornatus
sinuosus

SSC

Salt and brackish marshes around the
northern margins of San Pablo and
Suisun Bays with low, dense
vegetation. Driftwood and other surface
litter above the average high-tide line is
likely an important feature for nesting
and foraging.
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marginal habitat present in coastal
areas in the 3-mile buffer. One
CNDDB occurrence in the 3-mile
buffer.
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Common Name
Scientific Name

Listing
Status

General Habitat Conditions

Potential to Occur

Plants
Federal or State Threatened and Endangered Species
Pallid manzanita
Arctostaphylos pallida

FT/SE/
CRPR
1B.1

Grows on rocky ridges and outcrops in
maritime chaparral or coastal scrub
habitats in the East Bay hills or
Alameda and Contra Costa Counties.

Low potential to occur; no suitable
habitat present.

Sonoma sunshine
Blennosperma bakeri

FE/SE/CR
PR 1B.1

Occurs in vernal pools and wet
grasslands in Sonoma valley and the
Santa Rosa Plain.

Low potential to occur; no suitable
habitat present.

Tiburon mariposa lily
Calochortus
tiburonensis

FT/ST/CR
PR 1B.1

Grows on serpentine and serpentinederived soil in open areas on the
northern end of the Tiburon peninsula.

Low potential to occur; no suitable
habitat present.

Tiburon paintbrush
Castilleja affinis var.
neglecta

FE/ST/CR
PR 1B.2

Occurs in serpentine bunch grass
Low potential to occur; no suitable
communities, typically on open, rocky
habitat present.
west or north-facing slopes between 75
and 400 meters above sea level.

Soft bird’s beak
Chloropyron molle
ssp. molle

FE/SR/
CRPR
1B.2
Critical
Habitat
designated

Valley and foothill grassland, alkali
grassland, chenopod scrub; heavy clay
soils of either coastal salt or brackish
marshes of northern San Francisco
Bay.

Low potential to occur; no suitable
habitat present. CNDDB
occurrences at Point Pinole and
Benicia Sensitive Resource Area,
approximately 6 and 4 miles from
the Rodeo Refinery. Critical habitat
for this species is approximately 3
miles NE of the refinery.

Contra Costa
goldfields
Lasthenia conjugens

FE/CRPR
1B.1
Critical
Habitat
designated

Vernal pool, swales, moist flats, and
depressions typically in grassland
matrices at elevations up to 100 meters
above sea level. Limited to the San
Francisco Bay area.

High potential to occur in grassland
habitats. Critical habitat for this
species includes grasslands
immediately surrounding the
Carbon Plant at the south end of the
Rodeo Refinery. One CNDDB
occurrence in the 3-mile buffer
within designated critical habitat.

Mason's lilaeopsis
Lilaeopsis masonii

SR/CRPR
1B.1

Freshwater and brackish marshes, and
other estuary habitats. Occurs in
Sacramento-San Joaquin River Delta
and shores of the San Francisco Bay.

High potential to occur in estuarine
and other brackish water habitats.
Three CNDDB occurrences in the
3-mile buffer.

Sebastopol
meadowfoam
Limnanthes vinculans

FE/SE/CR
PR 1B.1

Occurs in wet meadows and around
vernal pools at elevations below 300
meters above sea level. Only known to
occur in Sonoma County.

Low potential to occur; no suitable
habitat present.

Marin western flax
Hesperolinon
congestum

FT/ST/
CRPR
1B.1

Occurs in serpentine soils, especially in Low potential to occur. Calflora has
dry native bunch grasses, chaparral or no reports from Contra Costa
other grasslands at elevations less
County.
than 200 meters above sea level.

Santa Cruz tarplant
Holocarpha
macradenia

FT/SE/
CRPR
1B.1
Critical
Habitat
designated

Occurs in coastal terrace prairie habitat
along California’s central coast, mostly
in Santa Cruz and Contra Costa
Counties.
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Moderate potential to occur in
grassland habitats. Several CNDDB
occurrences within the 3-mile buffer.
Critical habitat for this species is
approximately 7 miles southwest of
the refinery.
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Common Name
Scientific Name

Listing
Status

White-rayed
pentachaeta
Pentachaeta
bellidiflora

General Habitat Conditions

Potential to Occur

FE/SE/CR
PR 1B.1

Grows in serpentine soils. Historically
known in Marin, San Francisco, and
San Mateo counties; currently
restricted to San Mateo County.

Low potential to occur; no known
current populations in the area.

California seablite
Suaeda californica

FE/CRPR
1B.1

Historically found in tidally influenced
salt marsh and estuarine habitat in and
around San Francisco Bay. Currently
restricted to upper tidal salt marshes of
Morro Bay and estuarine creak mouths
near Cayucos and reintroduced
populations in San Francisco Bay.

Low potential to occur; no known
populations in the area.

Tiburon jewelflower
Streptanthus niger

FE/SE/CR
PR 1B.1

Occurs on shallow, rocky, serpentine
Low potential to occur; no known
soils on the southwest facing slopes at current populations in the area.
elevations of approximately 350 feet on
the Tiburon Peninsula in Marin County.

Two-fork clover
Trifolium amoenum

FE/CRPR
1B.1

Occurs in variety of habitats including
low, wet swales, grasslands, and
grassy hillsides, typically in moist,
heavy soils below 100 meters above
sea level.

Low potential to occur; no suitable
habitat present.

Moderate potential to occur in
grassland habitats. Several CNDDB
occurrences in the 3-mile buffer.

Other Special-Status Species
Bent flowered
fiddleneck
Amsinkia lunaris

CRPR
1B.2

Coastal bluff scrub, cismontane
woodland, and valley and foothill
grassland at elevations from 3 to 500
meters above sea level.

Bolander’s waterhemlock
Cicuta maculata var.
bolanderi

CRPR
2B.1

Coastal marshes and swamps; fresh or Moderate potential to occur;
brackish water.
marginal habitat present. Nearest
CNDDB location is approximately 4
miles east of Project.

Western leatherwood
Dirca occidentalis

CRPR
1B.2

Endemic to the San Francisco Bay
area. Grows on moist and shaded
slopes in coniferous, pine, and mixed
evergreen forests; foothill woodland,
chaparral, and wetland-riparian
communities.

Moderate potential to occur in
chaparral and scrub habitats.
Several CNDDB occurrences in the
3-mile buffer.

Jepson's coyotethistle
Eryngium jepsonii

CRPR
1B.2

Moist, clay soils at elevations under
500 meters above sea level.

Moderate potential to occur. Several
CNDDB occurrences in the 3-mile
buffer.

Fragrant fritillary
Fritillaria liliacea

CRPR
1B.2

Found in heavy soils on open hillsides Low potential to occur. One
near the coast in coastal prairie, bluff
historical CNDDB occurrence in the
scrub, and coastal scrub habitats.
3-mile buffer.
Historically occurred in counties around
the San Francisco Bay area.

Diablo helianthella
Helianthella castanea

CRPR
1B.2

Endemic to San Francisco Bay area.
Grows in open, grassy habitats in
woodlands, chaparral, and coastal
scrub, transition zone between
woodland and chaparral, primarily
below 2,400 feet above sea level.
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CNDDB occurrences in the 3-mile
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Common Name
Scientific Name

Listing
Status

General Habitat Conditions

Potential to Occur

Carquinez goldenbush CRPR
Isocoma arguta
1B.1

Endemic to California. Has been found
only in Solano and Contra Costa
counties in alkali flats and other
mineral rich soils in Suisun marsh.

Low potential to occur. One CNDDB
occurrence in the 3-mile buffer.

Delta tule pea
Lathyrus jepsonii var.
jepsonii

Natural edges of estuarine marshes,
sloughs, and rivers in the Sacramento
– San Joaquin Delta.

Moderate potential to occur in
estuarine/marsh habitat along the
immediate coastline. Several
CNDDB occurrences in the 3-mile
buffer.

Marin knotweed
CRPR 3.1
Polygonum marinense

Salt marsh and other wet coastal
habitat. Endemic to California; known
only in a few locations north and east
of San Francisco Bay.

Low potential to occur. One CNDDB
occurrence in the 3-mile buffer.

Chaparral ragwort
Senecio aphanactis

CRPR
2B.2

Dry coastal areas, particularly alkali
flats. The closest known population is
in Alameda County.

Low potential to occur. One
historical CNDDB occurrence in the
3-mile buffer.

Suisun Marsh aster
Symphyotrichum
lentum

CRPR
1B.2

Brackish and freshwater marsh
habitats. Endemic to California.

Low potential to occur in marsh
habitat. One CNDDB occurrence
mapped in South Hampton Marsh
northwest of Benicia.

CRPR
1B.2

Sources: Bennett et al. 2005; California Estuary Portal 2021b; CDFW 2021a; CNDDB 2021a, 2021b; eCFR 2021; Merz et al. 2013;
Moyle et al. 2015; NMFS 2012; USFWS 2021a; Wang 2010.
Status Codes
Federal Listing Status:

California Rare Plant Rank (CRPR):

FC = Candidate for Federal Listing
FD = Federally Delisted
FE = Listed as Endangered by the Federal Government
FT = Listed as Threatened by the Federal Government

CRPR 1B = Plants rare, threatened, or endangered in California
and elsewhere
CRPR 2B = Plants rare, threatened, or endangered in California,
but more common elsewhere
CRPR 3 = A review list; plants about which more information is
needed

State Listing Status:
SCE = Candidate State Endangered
SD = State Delisted
SE = State Listed as Endangered
ST = State Listed as Threatened
FP = California Fully Protected
SR = State Listed as Rare
SSC = CDFW Species of Special Concern
WL = CDFW Watch List
SA = Tracked by the CNDDB as a “Special Animal”
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Threat Ranks
0.1: Seriously threatened in California (over 80% of occurrences
threatened/high degree and immediacy of threat)
0.2: Moderately threatened in California (20-80% occurrences
threatened/moderate degree and immediacy of threat)
0.3: Not very threatened in California (<20% of occurrences
threatened/low degree and immediacy of threat or no
current threats known
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Table 4.4-8.
Common
Name
Scientific
Name

Marine Mammals with Potential to Occur in the San Francisco/San Pablo Bay
Area and nearby Coastal Waters

Listing
Status

General Habitat

Stock
Abundance
Minimum to
Estimated (CV)

Potential to Occur

Cetaceans (Whales and Dolphins)
Federal or State Threatened and Endangered Species
Blue whale
Balaenoptera
musculus

FE

Eastern North Pacific Stock.
1,050-1,496
Range from Gulf of Alaska to
(0.44)
the eastern tropical Pacific. US
West Coast is an important
feeding area in summer and
fall, most of stock believed to
migrate south to spend winterspring in high productivity
areas. A Biologically Important
Area (Feeding) overlaps with
predicted high density
(primarily July-November) in
the Gulf of Farallones offshore
San Francisco Bay.

Known to occur. Documented
within and outside the Traffic
Separation Scheme shipping
lanes offshore San Francisco Bay
2001-2021.

Fin whale
Balaenoptera
physalus

FE

The second-largest species of 8,127-9,029
whale. World-wide range,
(0.12)
primarily deep, offshore waters
in temperate to polar latitudes,
including offshore waters
centered about 100 nmi west
of the Gulf of the Farallones
and Monterey Bay. They also
may occur in nearshore
waters. California, Oregon,
and Washington stock present
year-round off California, their
distribution appears to shift
somewhat seasonally.

Known to occur. Documented in
proximity to Traffic Separation
Scheme shipping lanes offshore
San Francisco Bay during 2004,
2013-2021.

Gray Whale
Eschrichtius
robustus
Eastern No.
Pacific DPS

FDR

Eastern North Pacific stock.
Inhabit shallow coastal waters
from Mexico to the Bering Sea.
Migratory, spending summer in
the Bering Sea and Aleutians,
winters in shallow waters of
Mexico.

Known to occur. Documented
within and outside the vessel
Traffic Separation Scheme
shipping lanes offshore San
Francisco Bay, and within main
approach channel and Golden
Gate area of San Francisco Bay
2013-2021; earlier records
intermittent.
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Common
Name
Scientific
Name

Listing
Status

General Habitat

Stock
Abundance
Minimum to
Estimated (CV)

Potential to Occur

Humpback
whale
Megaptera
novaeangliae
Central
American DPS
Mexico DPS

FE
FT
Critical
Habitat
Designate
d

California/Oregon/Washington 2,784-2,900
stock. Includes Central
(0.05)
American DPS and Mexico
DPS. Abundant and worldwide
in various habitat types.
Migrate along the West Coast
between their tropical winter
ranges and high-latitude
summer ranges.
Critical Habitat in the region
includes an identified
biological important area,
which includes waters off of
the southern edge of
Mendocino County, and
Sonoma, Marin, San
Francisco, San Mateo, Santa
Cruz, and Monterey counties
at water depths from 49 to
12,139 feet MLLW and
extends to the Golden Gate
Bridge, San Francisco Bay.

Known to occur. Documented
within and outside the vessel
Traffic Separation Scheme
shipping lanes offshore San
Francisco Bay, and within main
approach channel and Golden
Gate area of San Francisco Bay
during 2000-2021.

Killer whale
Orcinus orca
Southern
Resident DPS

FE
Critical
Habitat
Designate
d

Eastern N Pacific Offshore
276-300 (0.1)
stock. Worldwide, principally in
cold waters. Southern
Resident population members
occasionally spotted off central
California.
Critical habitat in the region
includes marine waters
between the 20- and 656.2-ft
depth contours from the US
international border with
Canada south to Point Sur,
California.

Known to occur. Documented in
proximity in vessel Traffic
Separation Scheme shipping
lanes offshore San Francisco Bay.
Not sighted past five years.
Recorded in area between 2004
and 2014.

Sperm whale
Physeter
macrocephalus

FE

California/Oregon/Washington
stock. Worldwide distribution
in deep oceans.

Low potential to occur. Recorded
in 2001 and 2005 deep water
offshore of shipping lanes.

1,270-1,997
(0.57)

Other Special-Status Species – Protected Under the Marine Mammal Protection Act
Minke whale
Balaenoptera
acutorostrata

California/Oregon/Washington
stock. Widely distributed
worldwide in coastal and open
oceans.

369-636 (0.72)

Known to occur. Documented in
proximity to vessel Traffic
Separation Scheme shipping
lanes offshore San Francisco Bay
2013-2018, intermittent 20012011.

Common
bottlenose
dolphin
Tursiops
truncatus

California Coastal stock.
California coastal bottlenose
dolphins are found within
about one kilometer of shore.
Commonly found in bays and
harbors.

346-453 (0.06)

Known to occur. Documented in
proximity to vessel Traffic
Separation Scheme shipping
lanes offshore San Francisco Bay
during past two years.
Documented within main
approach channel and Golden
Gate area of San Francisco Bay
2012-2015.
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Common
Name
Scientific
Name

Listing
Status

General Habitat

Stock
Abundance
Minimum to
Estimated (CV)

Potential to Occur

Harbor porpoise
Phocoena
phocoena

San Francisco—Russian River 4,801-7,524
stock. Common in small
(0.57)
groups along coasts and into
inland waters, typically in small
groups. Re-established in San
Francisco Bay since 2008 and
now common.

Known to occur. Documented
precautionary area and main
shipping channel offshore San
Francisco Bay, and within Central
San Francisco Bay during 20052019.

Dall’s porpoise
Phocoenoides
dalli

California/Oregon/Washington
stock. Off the US west coast,
they are commonly seen in
shelf, slope and offshore
waters.

17,954-25,750
(0.45)

Known to occur. Documented in
proximity to vessel Traffic
Separation Scheme shipping
lanes offshore San Francisco Bay
2001-2014.

Northern right
whale dolphin
Lissodelphis
borealis

California/Oregon/Washington
stock. Off the US west coast,
they have been seen primarily
in shelf and slope waters

18,608- 26,556
(0.44)

Known to occur. Documented in
proximity to vessel Traffic
Separation Scheme shipping
lanes offshore San Francisco Bay
intermittent 2001-2013, 20182019.

Pacific whitesided dolphin
Lagenorhynchu
s obliquidens

California/Oregon/Washington
stock. Off the US west coast,
Pacific white-sided dolphins
occur primarily in shelf and
slope waters.

21,195- 26,814
(0.28)

Known to occur. Documented in
proximity to vessel Traffic
Separation Scheme shipping
lanes offshore San Francisco Bay
during 2001-2014.

Risso’s dolphin
Grampus
griseus

California/Oregon/Washington 4,817-6,336
stock. Off the US West coast, (0.32)
Risso's dolphins are
commonly seen on the shelf in
the Southern California Bight
and in slope and offshore
waters of California, Oregon
and Washington.

Known to occur. Documented in
proximity to vessel Traffic
Separation Scheme shipping
lanes offshore San Francisco Bay
during 2001-2011, 2013-2021.

Common
dolphin, shortbeaked
Delphinus
delphis

California/Oregon/Washington
stock. Widespread, but on the
West Coast primarily
associated with the California
Current. Abundant off
California year-round from
near shore to about 300 miles
offshore

839,325969,861 (0.17)

Known to occur. Documented in
proximity to vessel Traffic
Separation Scheme shipping
lanes offshore San Francisco Bay
in 2015.

Striped Dolphin
Stenella
coeruleoalba

California/Oregon/Washington
Stock. World-wide distribution.
Striped dolphins are
commonly encountered in
warm offshore waters of
California, and a few sightings
have been made off Oregon.

24,782-29,211
(0.20)

Low potential to occur. Not
recorded near Traffic Separation
Scheme shipping lanes offshore
San Francisco Bay. Found yearround in offshore waters of the
Greater Farallones National
Marine Sanctuary.
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Common
Name
Scientific
Name

Listing
Status

General Habitat

Stock
Abundance
Minimum to
Estimated (CV)

Potential to Occur

Pinnipeds (Seals and Sea Lions)
Federal or State Threatened and Endangered Species
Guadalupe fur
seal
Arctocephalus
townsendi

FT/ST/FP

Mexico stock. Waters off
southern California and
Mexico, breeding grounds on
Guadalupe Island, Mexico.

31,019- 34,187
(n/a)

Low potential to occur.
Occasionally seen at the Farallon
Islands in the last decade.

Steller sea lion
– Eastern DPS
Eumetopias
jubatus

FDR

The eastern DPS includes
animals born east of Cape
Suckling, Alaska, and includes
sea lions living in southeast
Alaska, British Columbia,
Washington, Oregon, and
California. Haul out and
rookery sites usually consist of
beaches (gravel, rocky, or
sand), ledges, and rocky reefs.

The minimum
total count
estimate of pups
and non-pups
for the US
portion of the
eastern stock of
Steller sea lions
(excluding
Canada) is
43,201 (32,510
non-pups plus
10,691 pups)

Known to occur. Breed at
Farallon and Año Nuevo Islands.
Females and juveniles are yearround residents, while males
migrate north and offshore during
the non-breeding season from
the end of August through May.

Other Special-Status Species
California sea
lion
Zalophus
californianus

US stock. The Pacific
233,515Temperate population includes 257,606 (n/a)
breeding rookeries at Channel
Islands in southern California
and the Coronados Islands
just south of US/Mexico
border. Animals from the
Pacific Temperate population
range into Canadian and Baja
California waters. Haul out on
rocks, beaches and on human
structures (e.g., buoys, boat
docks).

High potential to occur. Observed
low numbers in San Pablo and
Suisun Bays during fish
monitoring surveys. Haul out on
buoys, docks (primarily Pier 39
area) and rocks in San Francisco
Bay. Major coastal haul outs at
Farallon Islands and along the
Point Reyes Headlands.

Harbor seal
Phoca vitulina
richardii

California stock. Inhabit
nearshore coastal and
estuarine areas from Baja
California, Mexico, to the
Pribilof Islands in Alaska. The
California stock ranges from
Mexico to the OregonCalifornia border. Haul outs
include rocky shores, beaches
and intertidal sandbars.

High potential to occur. Year
round residents in region.
Observed San Pablo and Suisun
Bays during fish monitoring.
Major haul out sites include
Castro Rocks, Alcatraz and
Yerba Buena Islands, and Pier
39 in San Francisco Bay. Most
abundant marine mammal in San
Francisco Bay.
Closest breeding rookeries Point
Bonita, Bolinas Lagoon and
Duxbury Reef. Largest colony in
state at Point Reyes National
Seashore. Haul out Farallon and
Año Nuevo Islands.
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Common
Name
Scientific
Name

Listing
Status

General Habitat

Stock
Abundance
Minimum to
Estimated (CV)

Potential to Occur

Northern
elephant seal
Mirounga
angustirostris

California Breeding stock.
81,368- 179,000
They are usually underwater,
(n/a)
diving to depths of about 1,000
to 2,500 feet (330–800 m) for
20- to 30-minute intervals with
only short breaks at the
surface. They are rarely seen
out at sea for this reason.
While on land, they prefer
sandy beaches.

Known to occur. Breed at
Farallon and Año Nuevo Islands
and Point Reyes National
Seashore. Breeding season
ranges from December to midMarch; present year-round.
Females and immatures return to
the haul-out sites to molt during
the spring, and males molt during
the summer.

Northern fur
seal
Callorhinus
ursinus

California stock. Breed
7,524- 14,050
primarily at offshore islands,
(n/a)
including at the Farallon
Islands. Spend approximately
90 percent of time at sea,
typically in areas of upwelling
along the continental slopes
and over seamount; the
remainder of its life is spent on
or near rookery islands or haul
outs.

Known to occur. Breed at
Farallon Islands; remain at sea
during their non-breeding season
(September through May).

Family Mustelidae (Sea Otter)
Southern sea
otter
Enhydra lutris
nereis

FT/FP

Southern (California) stock.
3,272-3,272
Most sea otters reside within
(n/a)
1.2 ml of shore. Southern sea
otters forage in both rocky and
soft-sediment communities in
water depths generally 82 feet
or less, although some
animals use deeper waters.

Low potential to occur. Males
rarely sighted in San Francisco
Bay. Currently range from Pigeon
Point (San Mateo County) to
Point Conception. Females,
dependent pups, and territorial
males mainly occur near center
of range in rocky, kelp-dominated
areas.

Sources: Calambokidis et al. 2015; Caretta et al. 2014; CDFW 2021a; Codde and Allen 2020; Danos et al. 2020; Dubois and
Danos 2017; Dubois and Harris 2015; Golden Gate Cetacean Research 2021; Greater Farallones National Marine
Sanctuary 2021; National Park Service 2021; NMFS 2020a, 2021a; Point Blue Conservation Science 2021; Stern et al.
2017; USFWS 2017, 2015
Notes:

DPS – distinct population segment

Status Codes
Federal Categories (US Fish and Wildlife Service):

State Categories (California Department of Fish and Wildlife):

FDR = Federally Delisted (Recovered)
FE = Listed as Endangered by the Federal Government
FT = Listed as Threatened by the Federal Government

SE = Listed as Endangered by the State of California
ST = Listed as Threatened by the State of California
FP = Fully Protected Species
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