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Analytical Environmental Services (AES) prepared this biological report of findings (report) for the
Point Molate Mixed-Use Tribal Destination Resort and Casino Project (proposed project). This report
has been prepared in support of an application to the United States Bureau of Indian Affairs (BIA) to
place approximately 420 acres of land (project site) into federal trust for the Guidiville Band of Pomo
Indians of the Guidiville Rancheria (Tribe), approval of a gaming management contract, and the approval
of a mixed-use development to serve as the Tribe‟s economic base (proposed action). During the process
of environmental review the BIA and the City of Richmond (City) released a Draft EIR/EIS (AES 2009)
which was open to public comment. Among the comments received were ones which questioned the
classification of Annual Grasslands as a primary habitat type for the site. The critics pointed out that a
previous report done for the Navy had shown a significant amount of Coastal Terrace Prairie (CTP)
within the project site at Point Molate.
Based on meetings and discussions between project proponents and commenters, a question emerged as
to what the appropriate percentage of native grasses should be to constitute a CTP vs. Annual Grassland,
which is predominately non-native grasses. The discussion focused on the value of the remaining native
habitats and grasses rather than the actual percentage of what constitutes the difference between the two
classifications. All parties agreed that the best examples of this diminishing native habitat type should be
preserved and accurately reflected in ongoing descriptions of the project site. While all of the grasslands
on the site had non-native grasses as major components, many areas still contained significant
proportions of native grasses and some appeared to retain the overall character of a CTP. Further, the
EIR/EIS contains a commitment to restore significant areas of the site including the removal of major
portions of the non-native eucalyptus woodland (Eucalyptus spp.) and the invasive French broom
(Genista monspessulana) shrubland to enable the restoration of native species and habitats, especially
native grasslands and CTP. All parties agreed that it was best to start with field data that could be used
to better describe the grasslands on the project site. The impact of the proposed project is minor on any
grassland habitats (only approximately seven out of approximately 50 acres*of apparent grassland
openings (14 percent) are developed in the highest build-out, Alternative B).
Establishing a habitat classification that more accurately reflects the actual composition of the grasslands
today would help guide future restoration efforts. This data-driven process can then be used to identify
those areas with the “best remaining examples” of native grasslands, and provide a better scientific basis
for future restoration and management. The purpose of this report is to provide the results of the agreed
upon grassland habitat assessments, focused special-status plant surveys, and to review the classification
of grassland habitats at the project site presented in the “Point Molate Mixed-Use Tribal Destination
*

The acreage calculation for habitat acreage in this report and the EIR/EIS differ slightly due to the calculations tool
capabilities which now take into account slopes. The final acreage numbers will be refined in the Final
EIR/EIS as more detailed plans for the site are finalized either for the Proposed Project or the restoration
planning.
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Resort and Casino Project Draft Environmental Impact Statement/Environmental Impact Report” (Draft
EIR/EIS) (AES, 2008). Results of the study will be used to clarify habitat classifications, where
appropriate, as well as propose areas on the project site where restoration/preservation of natural habitats
would be most beneficial and successful. This report also takes a closer look at locally rare, unusual and
significant plant species that are not usually covered under NEPA or CEQA environmental review.
To fulfill its purpose, this report:
Reevaluates the grassland habitat types present within the former Point Molate Naval Fuel
Depot (NFD) or project site;
Evaluates the potential for the occurrence of locally rare, unusual or significant species as
detailed in Rare, Unusual and Significant Plants of Alameda and Contra Costa Counties
(Lake, 2004);
Recommends mitigation, conservation, and restoration measures designed to avoid and
minimize project-related impacts, as well as restore or conserve native plants and habitat.

The approximately 420-acre project site is located within the City of Richmond (City), Contra Costa
County, California. Approximately 140 acres of the project site are submerged within the San Pablo Bay
(Bay). The project site is generally located north of Interstate Highway 580, east (across the Bay) of
Interstate Highway 101, south (across the Bay) of State Highway 37, and west of Interstate Highway 80
(Figure 1). It is in the “San Quentin, CA” U.S. Geological Survey (USGS) 7.5-minute topographic
quadrangle, within an un-sectioned portion of the San Pablo Strait, Township 11 N, and Range 3 W,
Mount Diablo Baseline and Meridian (Figure 2). The project site currently consists of lands formerly
and presently owned by the U.S. Navy and the City.

The goals of the proposed project are the placement of approximately 420 acres of land into federal trust
for the Tribe, approval of a gaming management contract, and development of a resort casino-hotel
complex. The foreseeable consequences of the Federal and City discretionary actions will be the
proposed development, which includes the construction of a destination resort with two hotels, business
conference facilities, entertainment facilities, a casino, luxury accommodation cottages and casitas, a
retail shopping center, public plazas, pedestrian/bicycle trails, shoreline parks, a Tribal park, several
Tribal government offices and cultural facilities, restoration of historic buildings on-site, transportation
facilities, and a public ferry terminal. More extensive information regarding the proposed project is
provided in Section 2.0 of the Draft EIR/EIS (AES, 2009). The proposed project site plan is presented as
Figure 3 of the Draft EIR/EIS (AES, 2009).
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Figure 2
Topographic Map

This report updates map information of existing grasslands and special status plants on the project site.
Supplemental grassland assessments were conducted to more thoroughly characterize existing grassland
openings on the project site, and to provide baseline data for their future use, restoration and
management. Plant species with special status at federal, state and regional levels were mapped during
the supplemental grassland assessments to provide additional information for land use decisions.
Through the process of environmental review for the closure and re-purposing of the Navy Fuel Depot at
Point Molate, two vegetation surveys have been conducted on the project site. In 1997 and 1998, the
U.S. Navy contracted TetraTech, Inc. and Michael Wood Botanical Consulting Services to perform a
special-status plant survey and habitat assessment. In 2007, the City of Richmond and the U.S.
Department of the Interior Bureau of Indian Affairs contracted AES to perform the environmental review
of the project site for the proposed project, including comprehensive vegetation surveys and habitat
classification. Based on the above documents, two grassland types have been mapped on the project site:
CTP and non-native Annual Grassland. In 1997-1998, approximately 21.4 acres of CTP and
approximately 26.4 acres of non-native Annual Grasslands were mapped on the project site (TetraTech,
Inc. and Wood, 1998). In 2007, all of approximately 39.5 acres of grassland were mapped as Annual
Grasslands (AES, 2007). The apparent loss of grassland acreage between 1997 and 2007 is primarily due
to different survey methodologies and encroachment by invasive, non-native woody species that have
supplanted former grassland openings (discussed more thoroughly below).
These general grassland types can be highly variable and difficult to define, in part because of
differences in land use and disturbance history. Recently, agency and scientific personnel have begun
emphasizing the importance of constancy of native grasses over time, rather than dominance, to
distinguish native grasslands (Elkhorn Slough Coastal Training Program Workshop, 2004). CTP has
native grasses distributed in varying densities throughout its extent within a matrix of other native and
non-native herbaceous plants. Relatively good quality coastal prairie can also be characterized by having
high biodiversity at very small scales; Stromberg et al. (2001) found that the number of species per
square meter averaged 22.6 ± 8.9 (mean ± standard deviation) across 32 coastal prairies sampled, among
the highest levels of any grassland in North America. In contrast, Annual Grassland consists almost
exclusively of annual, non-native grasses and weedy forbs. Annual Grassland typically has over 80
percent cover of non-native species, has lower overall biodiversity and few, if any, native plants.
Quantitative and qualitative assessments were conducted in grassland openings that had at least five
native species apparent at the time of sampling. Quantitative assessments were used to analyze the
current density and distribution of native and non-native plants within grassland openings; qualitative
assessments were used to analyze the overall cover of plants within grassland openings. Particular care
was taken to document locally rare, unusual and significant plants. The criteria chosen to distinguish
between CTP and Annual Grassland in this report are based, in part, on comparisons to coastal prairie
Analytical Environmental Services
July 2010
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described in Stromberg et al. (2002). Characters that were emphasized to distinguish CTP were based on
the premises that high native species diversity indicates good quality habitat, and larger grassland
openings are more likely to contain more native species. Specific criteria included the following:
Number native species present (total number of native species observed in grassland opening)
Percent native species (proportion of total species that are native)
Size of opening (approximate size of grassland opening as estimated from 2004 aerial
photography)
Occurrence of locally rare species (presence within grassland opening)
Dominance of native species (native species with percent cover at ground level of greater than 15
percent)
Ubiquity of native species (native species that occur in greater than 76 percent of plots)

Previous biological studies that have been conducted for the Point Molate project site were reviewed and
are listed below.
Point Molate Mixed-Use Tribal Destination Resort and Casino Project Biological
Assessment, AES, Draft is dated January 2009
Point Molate Mixed-Use Tribal Destination Resort and Casino Project Draft EIS/EIR, AES,
Draft is dated July 2009
Special-Status Plant Survey and Habitat Assessment for the Naval Fuel Depot Point Molate,
Tetra Tech, Inc. and Wood, 1998.
Final Habitat Assessment for the California Red-legged Frog at Naval Fuel Depot Point
Molate, Uribe and Associates, 1998.
Final Environmental Impact Statement/Environmental Impact Report for the Disposal and
Reuse of Fleet and Industrial Supply Center, Naval Fuel Depot Point Molate, Southwest
Division Naval Facilities Engineering Command and City of Richmond, Final Report is dated
February 2002.
San Pablo Peninsula Open Space Study, LSA Associates Inc., May 2005.
City of Richmond Point Molate Reuse Plan. City of Richmond, California, March 1997.
Delineation of Potential Jurisdictional Waters of the United States; Point Molate, Wetlands
and Water Resources, Inc., July 2007.
Basewide Environmental Baseline Survey, Final Report, Naval Fuel Depot Point Molate,
U.S. Navy, November 1996.
Point Molate Resort and Casino Project Water and Wastewater Feasibility Study,
HydroScience Engineers, Inc., February 2008.
Point Molate Mixed-Use Tribal Destination Resort and Casino Preliminary Drainage and
Grading Study, Nolte Associates, Inc., May 2008.
Analytical Environmental Services
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For the purpose of this report, the action area is the Point Molate Mixed-Use Tribal Destination Resort
and Casino Project site. The action area is defined as and includes the terrestrial areas between Point
Orient (northeast of the project site) and Castro Point (south of the project site), up to the top of the ridge
and access roadway between the project site and the Chevron facilities.

Prior to conducting the field sampling AES personnel reviewed the following resources:
Historical and current aerial photographs of the project site;
USGS “San Quentin, CA” USGS 7.5-minute topographic quadrangle;
Online Soil Survey of Contra Costa County, California (U.S. Department of Agriculture,
National Resources Conservation Service, 2008);
Wetland delineation map (WWR, 2007);
A California Natural Diversity Database (CNDDB) list of state and federally listed specialstatus species with potential to occur within the “San Quentin, CA” 7.5-minute quadrangle
and the surrounding nine quadrangles (Petaluma Point, Mare Island, San Rafael, Point
Bonita, Novato, Richmond, San Francisco North, Oakland West, and Double Point)
(California Department of Fish and Game; CDFG, 2003);
A CNDDB map of state and federal listed special-status species that have been documented
within a five-mile radius of the project site (CDFG, 2003);
A California Native Plant Society (CNPS) list of special-status plant species with potential
to occur within the “San Quentin, CA” 7.5-minute quadrangle and the surrounding nine
quadrangles (CNPS, 2008); and
A CNPS list of locally rare, unusual and significant plants presented in Diane Lake‟s
publication Rare, Unusual and Significant Plants of Alameda and Contra Costa Counties
(Lake, 2004).

VEGETATION SURVEYS
AES staff conducted quantitative and qualitative grassland assessments within the project site on May 25
through May 28, 2010. AES botanist Laura Burris and botanist/plant ecologist Adrienne Edwards, PhD,
conducted the surveys. Their qualifications are presented in Appendix A.
A CTP reference population was visited prior to beginning the grassland assessments. The closest
documented occurrence of this habitat is located approximately five miles west of the project site, across
the bay, at the Ring Mountain Habitat Conservation Area (CDFG, 2003). A local botanical expert
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familiar with the project site was consulted regarding special-status species and sensitive vegetation
types as well (Michael Wood, MS, botanical consultant). Additional CTP habitat adjacent to the project
site was visited with Mr. Wood on May 28, 2010.
Habitat maps from the DEIS/EIR (2009) and an earlier habitat assessment (Tetra Tech, Inc. and Wood,
1998) were overlain to identify areas of overlap between vegetation classified as CTP and Annual
Grassland from the 2009 AES EIR/EIS. These areas of overlap were targeted for assessment, but all
grassland openings were investigated outside the urban/developed areas.
Habitats within the project site were characterized and evaluated for their potential to support native and
special-status species. Grasslands and grassland edges (ecotones) were the focus areas for these species
searches. Habitat classification in these areas (study areas) was based on the National Vegetation
Classification System, as presented in A Manual of California Vegetation, Second Edition (Sawyer,
Keeler-Wolf and Evens, 2009) and Preliminary Descriptions of the Terrestrial Communities of
California (Holland, 1986), modified to reflect the existing site conditions.
All study areas were mapped and assessed using either quantitative or qualitative sampling methods
(described below). Plants within each study area were identified to the lowest possible taxonomic level.
Plant species identification, nomenclature, and taxonomy followed The Jepson Manual: Higher Plants of
California (Hickman, 1993a), Jepson Online Interchange for California Floristics (Hickman, 1993b),
Rare, Unusual and Significant Plants of Alameda and Contra Costa Counties (Lake 2004), and Plants of
the San Francisco Bay Region: Mendocino to Monterey (Kozloff and Keidleman, 1994).
QUANTITATIVE SAMPLING METHODS
Quantitative vegetation sampling was used to identify the relative percent cover and distribution of native
and non-native grassland species within grassland openings. Quantitative vegetation sampling followed
CNPS (2009)/CDFG Relevé sampling protocols. Study areas were selected for quantitative sampling
based on having previously been identified as both CTP (Tetra Tech, Inc. and Wood, 1998) and Annual
Grassland, having greater than a one acre grassland opening identifiable on 2004 aerial photography,
having at least five native plant species present in the grassland opening, and having relatively uniform
grassland structure and composition (ie, homogeneous).
Sampling was conducted within 0.25 x 1 meter sampling plots (quadrats), perpendicular to a transect
line. The transects were established by haphazardly selecting a woody plant adjacent to or within the
grassland, and then running the transect line along the longest axis of apparently homogeneous grassland
vegetation. Quadrats were sampled at five meter intervals along alternating sides of each transect line.
GPS coordinates were logged at the beginning and end of each transect in the field, along with a compass
bearing to indicate transect direction. Photographs were taken at the beginning and end of each transect,
and of each sample plot. Percent cover of each species within the plot was visually estimated just above
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ground level using the Braun-Blanquet scale of cover classes: 1 (<1%), 2 (1-5%), 3 (>5-15%), 4 (>1525%), 5 (>25-50%), 6 (>50-75%), 7 (>75%). Any plant species observed in the entire grassland opening
but not captured within quadrat samples was also noted in the data. This single season sampling was
conducted during a portion of the growing season to optimize identification of grasses (late May), and
therefore did not include species apparent only very early or very late in the growing season.
QUALITATIVE SAMPLING METHODS
Qualitative vegetation sampling was used to identify the relative percent cover of native and non-native
grassland species overall in study areas without the use of quadrats. Qualitative vegetation sampling
followed CNPS (2009)/CDFG sampling protocols for rapid assessment. Study areas were selected for
qualitative sampling based on having previously been identified as CTP (Tetra Tech, Inc. and Wood,
1998) and grassland, having at least five native plant species present in the grassland opening, and having
relatively uniform grassland structure and composition (ie, homogeneous).
All data were compiled and analyzed by AES personnel using Microsoft Excel 2007 and PC-ORD
(McCune and Mefford, 1999).

2.3

FOCUSED SURVEYS FOR LOCALLY RARE, UNUSUAL AND SIGNIFICANT PLANTS

Focused botanical surveys were conducted during the grassland surveys and meandering pedestrian
transects over other areas of the property that provided potentially suitable habitat for locally rare,
unusual or significant plants. For the purposes of this report, locally rare, unusual and significant plants
are those plant species that are listed as such in the East Bay Chapter of CNPS publication, Rare,
Unusual and Significant Plants of Alameda and Contra Costa Counties (Lake, 2004). Locally rare
populations are covered in sections 15380 and 15125a of California Environmental Quality Act (CEQA)
guidelines which address species of local concern and place special emphasis on environmental resources
that are rare or unique to a region. Locally rare species are ranked therein as follows:
A1 – Species known from two or fewer botanical regions in Alameda and Contra Costa
Counties, either currently or historically;
A2 – Species currently known from three to five regions in the two counties, or, if more,
meeting other important criteria such as small populations, stressed or declining populations,
small geographical range, limited or threatened habitat, etc.;
B – High-Priority Watch List, species currently known from six to nine regions in the two
counties, or, if more, meeting other important criteria as described above for A2.
The name, local rank, distribution, and habitat requirements for the locally rare, unusual or significant
species determined to have potential to occur on-site are identified in Table 1. A new edition of Rare,
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TABLE 1
LOCALLY RARE, UNUSUAL AND SIGNIFICANT SPECIES WITH POTENTIAL TO OCCUR WITHIN THE PROJECT SITE
Scientific Name
Common name
Carex nebrascensis

CNPS Local Status
A2

Nebraska sedge
Carex praegracilis

B

Deer-bed sedge

Chamaesyce serpyllifolia ssp.
serpyllifolia

B

Thyme-leaved spurge

Local Distribution (botanical regions of the
east bay)
Known from Berkeley Hills, Orinda area,
Sunol/Ohlone/Del Valle area, Point Molate/Point
Richmond area, and Antioch
Dunes/Pittsburg/Antioch.
Known from Berkeley Hills, Hayward Hills,
Oakland Hills North, Oakland Hills South,
Pleasanton Ridge area, Mount Diablo area, Cedar
Ridge and Mines Rd. area, Point Molate/Point
Richmond areas, and Concord/Clayton/Walnut
Creek area.
Known from Briones area, San Leandro Reservoir
area, Mount Diablo area, Cedar Ridge and Mines
Rd. area, Sunol/Ohlone/Del Valle area, Livermore
Valley area, and Point Molate/Point Richmond
area.
Known from the Portero Hills only.

Habitat Requirements
Wetlands.

Alkali areas, freshwater marsh, wetlands.

Dry habitats on bare ground.

Dichondra donelliana

A1

Dichondra
Dudleya farinosa

A1

North coast dudleya
Elymus glaucus ssp. jepsonii

Known from Berkeley Hills and Point
Molate/Point Richmond area.

A1

Blue wildrye
Eriophyllum staechadifolium

A2

Seaside golden yarrow
Festuca rubra ssp. rubra

Known from Berkeley Hills, Moraga and Canyon Grassland.
area, Oakland Hills South, Morgan Territory area,
and Point Molate/Point Richmond area.
Known from Flatlands North, Flatlands: Shore
Coastal bluff and scrub.
North, and Point Molate/Point Richmond area.

B

Red fescue

Limonium californicum
Sea-lavender
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Known from Berkeley Hills, Briones area, Las
Trampas area, Orinda area, Oakland Hills North,
Oakland Hills South, Flatlands: Shore North,
Flatlands: Shore South, and Point Molate/Point
Richmond area.
Known from Flatlands Central, Flatlands: Shore
Central, Flatlands: Shore North, Flatlands: Shore
South, Point Molate/Point Richmand area,
Antioch Dunes/Pittsburgh/Antioch, and
Concord/Clayton/Walnut Creek area.
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Seasonally moist grassland slopes.
Rock, tallus and scree.

Coastal bluff, grassland, and sandy areas.

Coastal strand and salt marshes.
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Scientific Name
Common name
Lupinus arboreus

CNPS Local Status
A1

Coastal bush lupine
Nitrophila occidentalis

A1

Nitrophila
Piperia unalascensis

A1

Rein-orchid
Rumex salicifolius ssp.
crassus
Willow dock
Scirpus cernuus

A1

B

Low bulrush
Spergularia macrotheca var.
macrotheca
Large-flowered sand spurry
A1
A2
B

A2

Local Distribution (botanical regions of the
east bay)
Known from Flatlands Central, Flatlands: Shore
North, Point Molate/Point Richmond area, and
Antioch Dunes/Pittsburg/Antioch.
Known from Livermore Valley area only.

Habitat Requirements
Coastal bluff, coastal strand, sand and sandstone areas.
Alkali areas.

Known from Mount Diablo, Morgan Territory
area, and questionable identifications from Black
Diamond, Oakland Hills South, and Point
Molate/Point Richmond areas.
Known from Norris Canyon area, Flatlands:
Shore North, and Point Molate/Point Richmond
area.

Forest, scrub, and woodland.

Known from Berkeley Hills, Orinda area,
Oakland Hills North, Livermore Valley, Point
Molate/Point Richmond area, Antioch
Dunes/Pittsburgh/Antioch, and
Concord/Clayton/Walnut Creek area.
Known from Altamont Pass area, Carquinez
Straits area, Oakland Hills North, Flatlands:
Shore North, Flatlands: Shore South, Point
Molate/Point Richmond area, and Byron area.

Sand, sandstone, and wetlands.

Coastal Bluff, coastal strand, and wetlands

Alkali areas, coastal bluffs, rock, tallus, scree, and wetlands.

Plants occurring in 2 regions or less in Alameda and Contra Costa Counties.
Plants occurring in 3 to 5 regions in the two counties, or otherwise threatened.
High-Priority Watch List – Plants occurring in 6 to 9 regions in the two counties, or otherwise limited or threatened.

SOURCE: Lake, 2004; AES, 2010.
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Unusual and Significant Plants of Alameda and Contra Costa Counties was just released in March
(Lake, 2010). One genus has been added to this edition that has potential to occur on the project site:
Piperia, including two rein-orchids not listed in Table 1 (P. elegans and P. transversa). These species
occur in dry shrubland and forest habitats similar to P. unalacensis, which is listed in Table 1. The
recently added P. elegans and P. transversa have been documented previously on the project site (Tetra
Tech, Inc. and Wood, 1998), however their locations were not mapped. Shrubland and forest habitats
were not the focus of this report.

3.0

RESULTS

3.1

HABITATS IDENTIFIED IN THE STUDY AREAS

As noted above, the study areas only include grasslands identified on 1998 (Tetra Tech, Inc., and
Wood), and 1998 and 2004 (AES, 2009) aerial photography, as well as some ecotone areas that have
several locally rare, unusual and significant plants. Non grassland areas were not surveyed as part of this
study.
ANNUAL GRASSLAND
Annual Grassland is dominated by non-native annual grasses, and the vegetation composition can be
highly variable. This general grassland type is common throughout California, and is scattered
throughout the project site (Figure 3). The annual grassland on the project site corresponds most closely
to the Avena (barbata, fatua) Semi-Natural Herbaceous Stands (Sawyer et al., 2009) vegetation type.
Trees and shrubs are largely absent within this non-native wild oat community, and non-native annual
grasses and forbs dominate. Plant species frequently observed within the annual grassland habitat on-site
include: wild oat (Avena fatua), big quaking grass (Briza maxima), ripgut brome (Bromus diandrus),
soft brome (Bromus hordeaceus), red brome (Bromus madritensis ssp. rubens), nit grass (Gastridium
ventricosum), ryegrass (Lolium multiflorum), Harding grass (Phalaris aquatica), brome fescue (Vulpia
bromoides), rattail fescue (Vulpia myuros), Italian thistle (Carduus pycnocephalus), field mustard
(Brassica rapa), smooth cat‟s-ear (Hypochaeris glabra), bindweed (Convolvulus arvensis), rose clover
(Trifolium hirtum), winter vetch (Vicia villosa), filaree (Erodium botrys), sheep sorrel (Rumex
acetosella), Fitch‟s spikeweed (Hemizonia fitchii), sticky tarweed (Holocarpha virgata), cheeseweed
(Malva parviflora), and bristly ox-tongue (Picris echioides). Few, if any, native plant species are
present. No locally rare, unusual and significant plants occur in Annual Grassland.
COASTAL TERRACE PRAIRIE
While CTP refers in part to grassland that develops on level terraces (Stromberg et al., 2002), the Tetra
Tech, Inc. and Wood (1998) document characterizing the vegetation of the project site referred to both
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APPROXIMATE GRASSLAND ACREAGES
Area Type

Label

Study Area

B

Study Area

A

Study Area

Bn

Study Area

D

Study Area
Study Area
Study Area
Study Area
Study Area
Study Area
Study Area
Study Area
Study Area
Study Area
Study Area
Study Area
Study Area
Study Area
Study Area
Study Area
Study Area
Study Area
Study Area
Study Area
Ecotone

Ecotone

Ecotone

Project Site Boundary

Study Transect

1.43

Coast Terrace Prairie and Annual Grassland

Ecotones

0.85

Coast Terrace Prairie (Wood, 1998)

Acreage
0.43

C

1.14

E

2.88

F

G
H
I

J

K
L

M
N
R
S
T

U
V

W
X
Y
Z

1

2
3

MAP FEATURES

T

WITHIN STUDY AREAS OR ECOTONES

Annual Grassland (AES, 2007)

1.78

0

Feet
300

600

2.31
0.64
0.23
1.56
0.85
1.13
0.86

S

0.51
1.09

G

0.65
0.33
2.00
1.11

3

0.47
0.29

Z

0.74
0.24
1.33

K
L

-

0.11
0.04

R

1

Y

2

M

D

J
N

6

7

E

I

8

9

C
F

H

10

X

U

B

4
5

We
s te

Bn

W
V

D
rn
r
3

A

SOURCE: GlobeXplorer Aerial Photograph, 2/27/2004; Wetlands and Water Resources, Inc., 2007; AES 2010

2
1

Point Molate Mixed-Use Tribal Destination Resort and Casino / 204536

Figure 3
Location of Coast Terrace Prairie and Annual Grassland

level grassland openings and those on steep slopes as CTP. Coastal prairie in general is dominated by
both sod and tussock-forming perennial grasses approximately one meter in height, and includes
relatively high diversity of both native and non-native species. Trees are largely absent within this
community and non-native annual grasses and forbs are often dominant or co-dominant; this grassland
habitat frequently intermingles with scrub habitat to create a mosaic. The composition of native and nonnative species depends on historical land use and site conditions, but CTP is typically characterized by
the constant presence (ubiquity) of purple needlegrass (Nassella pulchra) and California oatgrass
(Danthonia californica). The CTP on the project site most closely resembles the Nassella pulchra
Herbaceous Alliance, and the Nassella pulchra-Avena fatua Association (Sawyer et al., 2009). CTP is
found on marine terraces near the coast (below ~700-1,000 feet) within the zone of coastal fog incursion
from Santa Cruz County north into Oregon.
Coastal prairie is scattered throughout the project site (Figure 3), but the best stands are located on the
eastern edge of the project site bordering the Chevron Property. Several of the areas historically
classified as CTP (TetraTech and Wood, 1998), lie within the development envelope proposed under
Alternative A of the proposed project; however, these areas are no longer considered viable CTP habitat
as they have been overgrown with eucalyptus woodland and invasive French broom scrub. None of the
areas that are currently classified as CTP are slated to be directly impacted by the proposed project.
Plant species frequently observed within the CTP habitat on the project site include purple needle grass,
wild oat, big quaking grass, California brome (Bromus carinatus ssp. carinatus), ripgut brome, soft
brome, California oat grass, Jepson‟s blue wildrye (Elymus glaucus ssp. jepsonii), big squirreltail
(Elymus multisetus), red fescue (Festuca rubra ssp. rubra), ryegrass, summer lupine (Lupinus formosus
ssp. formosus), Torrey‟s melic grass (Melica torreyana), brome fescue, and rattail fescue. Some
common forbs include yarrow (Achillea millefolium), harvest brodiaea (Brodiaea elegans), owl clover
(Castelleja densiflora ssp. densiflora), soap plant (Chlorogalum pomeridianum var. pomeridianum), blue
dicks (Dichelostemma capitatum ssp. capitatum), smooth cat‟s-ear (Hypochaeris glabra), blue eyed grass
(Sisyrinchium bellum), rose clover (Trifolium hirtum), winter vetch (Vicia villosa), filaree, sheep sorrel,
and Ithuriel‟s spear (Triteleia laxa). Occasional woody scrub species establish within the grassland,
including of California sagebrush (Artemesia californica), coyote brush (Baccharis pilularis), toyon
(Heteromeles arbutifolia) sticky monkeyflower (Mimulus aurantiacus), and poison oak (Toxicodendron
diversilobum). Locally rare, unusual and significant plants that occur in CTP include dichondra
(Dichondra donelliana), Jepson‟s blue wildrye, and source populations for the widely planted red fescue
cultivar „Molate‟. Other locally rare, unusual and significant plants found in moister areas of CTP
habitats include foothill sedge (Carex tumulicola) and dear-bed sedge (Carex praegracilis).
INVASIVE SCRUB
Invasive scrub habitat is scattered throughout the project site and occurs in high concentrations along the
roadways and around many of the ruderal/developed areas. Invasive scrub habitat also has encroached
significantly on the grassland habitats since the 1997 and 2007 field surveys. This habitat type most
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closely resembles the Broom (Cytisus scoparius and Others) Semi-Natural Shrubland Stands (Sawyer et
al., 2009) vegetation type. Most of the plant species that compose this community are non-native
invasive (i.e., exotic) species that thrive on disturbance.
In most instances the invasive scrub habitat on-site is comprised of a single dominant species that has
completely colonized former grassland and native scrub habitats: French broom. French broom has a
California Invasive Plant Council (Cal-IPC, 2010) rank of high, based on having significant ecological
impacts, invasive potential, and ecological distribution. Other invasive scrub areas on the project site are
composed of multiple non-native plant species along with French broom, such as fennel (Foeniculum
vulgare), big quaking grass, Himalayan blackberry, Italian thistle (Carduus pycnocephalus), yellow starthistle (Centaurea solstitialis), bristly ox-tongue, prickly lettuce (Lactuca serriola), shortpod mustard
(Hirschfeldia incana), purple sandspurry (Spergularia rubra), Tangier pea (Lathyrus tingitanus), cut-leaf
plantain (Plantago cornonopus), bur-clover (Medicago polymorpha), spotted spurge (Chamaesyce
maculata), fluellin (Kickxia elatine), ripgut brome, red brome, pampas grass (Cortaderia jubata), and
mullein (Verbascum thapsus). None of these species typical of invasive scrub are native.
EUCALYPTUS WOODLAND
Eucalyptus woodland habitat has become naturalized in California since eucalyptus trees were first
brought to the State in the mid 1880‟s. This corresponds to the Eucalyptus (globulus, camaldulensis)
Semi-Natural Woodland Stands (Sawyer et al., 2009) vegetation type. The eucalyptus woodland within
the project site is a virtual monoculture and eucalyptus is the dominant tree species in this habitat type.
The majority of the eucalyptus woodland habitat on the project site is located in the northern and eastern
regions of the site, upslope from the ruderal/developed areas associated with the Naval Fuel Depot. A
few smaller and less predominant stands of this habitat occur in the eastern and southern regions of the
site. Blue gum (Eucalyptus globulus) is the dominant species within this community because few other
plant species can occur underneath the dense canopies of the stands and because eucalyptus trees secrete
alleleopathic chemicals that inhibit the growth of other plant species. However, French broom, fennel,
poison oak, toyon, Himalyan blackberry, pampas grass, Pacific sanicle (Sanicula crassicaulis), and
honeysuckle (Lonicera hispidula var. vacillans) are sparsely distributed in the peripheries of the thick
eucalyptus stands, and herbaceous cover including sticky monkey flower, wild oats, California and red
fescues can be found where the canopy is sparse enough to allow light to reach the ground.
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Tetra Tech, Inc. and Wood (1998) mapped approximately 21 acres as CTP. Since that time,
approximately one fourth of those areas have been significantly or completely overgrown with invasive
scrub dominated by French broom. AES (2009) mapped all grassland openings in 2007 as Annual
Grassland (approximately 39.5 acres), but no quantitative or qualitative analyses were done at that time.
Significantly, several of those areas (S, T, V, and W; Figure 3) have since become completely
overgrown with French broom as well.
Several other areas represented as shown in Figure 3 were recently mown during regular maintenance
activities at the project site or were otherwise very degraded. Quick assessments of these areas indicated
dominance by species such as wild oats and ryegrass, with little native vegetation. Although these areas
were not sampled qualitatively or quantitatively, remnant vegetation indicated fewer than five, if any,
native herbaceous species.
Results of the vegetation sampling are presented in Table 2. Overall, approximately 50 acres of
grassland habitats were sampled during the surveys. Approximately 6.5 acres of ecotone habitats were
also surveyed. All species counts in the quantitative sampling areas include occasional species not
captured in sampling plots. Other summary information presented in Table 2 are the percent of native
grassland species present (the number of native species divided by the total number of species observed
in the grassland opening);. the most dominant species in sampling areas (those species that occurred in
four or more plots with cover >15 percent in quantitative transects, or overall >15 percent in qualitative
areas, that is, with a Braun-Blanquet cover class of 4 or greater); and the most ubiquitous species in
sampling areas (species that were present in at least 75 percent of quantitative plots). Representative
photographs of a survey transect and several sample plots in Study Area F are shown in Figure 4.
Areas B, D, E, F, H, and I had the highest native plant diversity, comprising at least 50 percent of all
species present. Of those high quality study areas, D, E and F had exceptional overall diversity and an
abundance of native grassland species.

Several locally rare, unusual and significant plants were identified and mapped onsite during the 2010
surveys. These plants included Jepson‟s blue wildrye, red fescue, foothill sedge (Carex tumulicola),
deer-bed sedge (Carex praegicilis) North coast dudleya (Dudleya farinosa), seaside wooly sunflower
(Eriophyllum staechadifolium), slender rush (Juncus occidentalis), marsh gum-plant (Grindelia stricta
var. angustifolia), slender rush (Juncus occidentalis), low bulrush (Scirpus cernuus), large flowered
sand-spurry (Spergularia macrotheca var. macrotheca), and Suisan marsh aster (Symphyotrichum
lentum) (see Figure 5 for locations). A comprehensive list of all plant species that have been observed
on-site during the combined 1997, 2007 and 2010 floristic surveys is provided in Appendix B.
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TABLE 2
SUMMARY OF QUANTITATIVE AND QAULITATIVE VEGETATION SAMPLING ON POINT MOLATE
Total
Number Number
Study Estimated
of
of Native
1
Area
Acreage
Species
Species
Quantitatively Sampled Grassland

A

B

D

E

1.4

1.3

1.8

2.9
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30

28

36

36

10

14

18

19

Number
of
Exotic
Species

20

14

18

17

17

Percent
Native
Species Dominant Ubiquitous
Present2 Species3
Species4

Locally
Significant
Species5

COMMENTS

NASPUL,
VICVIL

Some plots > 50%
ryegrass; Area A is
uphill from freshwater
wetland with Suisan
Marsh aster
(Symphyotrichum
lentum)

50.0%

AVEFAT,
BRIMAX,
CARCHI,
HEDCRE,
NASPUL,
TRIHIR

BRIMAX,
HEDCRE,
LOGGAL,
NASPUL,
TRIHIR,
VULBRO

Area B appeared the
most disturbed of the
areas sampled
quantitatively; only
site with California
juniper (Juniperus
californica) and
Sargent cypress
(Cypress sargentii)

50.0%

ARTCAL,
AVEFAT,
BRODIA,
CHLPOM,
ELYMUL,
NASPUL

AVEFAT,
BRODIA,
NASPUL

Wild oats are the main
matrix species; native
diversity exceptionally
high

52.8%

AVEFAT,
BRIMAX,
BRODIA,
HEDCRE,
NASPUL

AVEFAT,
BRIMAX,
BRODIA,
NASPUL

Wild oats and big
quaking grass are the
main matrix species;
native diversity is
exceptionally high

33.3%

LOLMUL,
NASPUL,
TRIHIR,
VULBRO

ELYGLJ,
FESRUM

Point Molate Mixed-Use Tribal Destination
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Study
Area

Estimated
Acreage

Total
Number
of
Species1

2.3
30
F
Qualitatively Sampled Grassland

C
G
H

1.1
0.6
0.2

28
33
36

Number
of Native
Species

17

7
8
18

Number
of
Exotic
Species

13

21
25
18

Percent
Native
Species Dominant Ubiquitous
Present2 Species3
Species4

56.7%

AVEFAT,
BRIMAX,
BRODIA,
FESRUM,
NASPUL,
PTEAQU

25.0%

AVEFAT,
BACPIL,
BRODIA,
FESRUM,
LOLMUL,
NASPUL

FESRUM

24.2%

AVEFAT,
LOTSCO,
NASPUL

ELYGLJ

50.0%

AVEFAT,
LOLMUL,
NASPUL

DICCON,
ELYGLJ

ELYGLJ,
FESRUM
DICCON

I

1.6

40

20

20

50.0%

AVEFAT,
EROBOT,
HEDCRE,
NASPUL,
TRIHIR,
VULMYU

J

0.9

28

7

19

25.0%

AVEFAT,
EROBOT
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Locally
Significant
Species5

AVEFAT,
BRIMAX,
NASPUL,
VICSAT

FESRUM
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COMMENTS

Wild oats are the main
matrix species; native
diversity exceptionally
high

>50% cover of wild
oat

Study
Area

K

N
O
R
S
T
V
W
X

Estimated
Acreage

Total
Number
of
Species1

1.1

21

Number
of Native
Species

5

Number
of
Exotic
Species

16

Percent
Native
Species Dominant Ubiquitous
Present2 Species3
Species4

23.8%

Locally
Significant
Species5

AVEFAT,
FOEVUL,
NASPUL,
TRIHIR,
VULMYU

AVEFAT,

COMMENTS
Typical disturbed SWslope grassland; up to
50% cover of wild oat
and rose clover

Many invasive woody
species within
grassland: COTPAN,
DICCON;
GENMON, LOTSCO,
RUMSAL
adjacent to road ROBPSE

1.1
46
19
27
41.3% NASPUL
Grassland Completely Invaded by Invasive Scrub or Eucalyptus Woodland – Not Sampled
0.6
0.8
0.3
2.0
0.4
0.3
0.7

Grassland Mown and/or Relatively Degraded -- Not Sampled
Bn

0.6

L

0.9

M
P
Q

0.5
1.3
0.7
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a little FESRUM
Similar to K, but with
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Total
Number
of
Species1

Number
of Native
Species

Number
of
Exotic
Species

Percent
Native
Species Dominant Ubiquitous
Present2 Species3
Species4

Study Estimated
Area
Acreage
1.1
U
0.2
Y
Qualitatively Sampled Ecotones Containing Locally Rare Species

E1

E2

E3

2.7

3.5

0.3

54

48

56

24

23

25

30

25

31

44.4%

47.92%

44.64%

AVEFAT,
BRODIA,
FOEVUL,
LOTSCO,
NASPUL,
TOXRAD

MIMAUR

GENMON,
MIMAUR

Locally
Significant
Species5

COMMENTS

DUDFAR,
ERISTA,
GRISTA,
JUNOCC,
LUPARB

Ecotone of northern
coastal bluff scrub,
coastal terrace prairie,
and freshwater
wetland.

DUDFAR,
SCICER

Ecotone of northern
coastal bluff scrub,
coastal terrace prairie,
and disturbed
roadside.

ELYGLJ,
ERISTA

Ecotone of Eucalyptus
woodland above Sand W-facing cutbank
with remnant northern
coastal scrub and
coastal terrace prairie
species.

1: All species counts in quantitative sampling areas include occasional species not sampled in plots.
2: Number of native species divided by the total number of species observed in the grassland opening.
3: Species that occur in 4 or more plots with cover >15% in quantitative transects, or overall >15% in qualitative areas, based on Bran-Blanquet percent cover classes.
4: Species that were present in at least 75% of quantitative plots.
5: From Lake, 2004.
Species Codes: ARTCAL = Artemesia californica, AVEFAT = Avena fatua, BACPIL = Baccharis pilularis, BRIMAX = Briza maxima, BRODIA = Bromus diandrus, CAREDU
= Carpobrotus edulis, CHLPOM = Chlorogalum pomeridium ssp. pomeridium, COTPAN = Cotoneaster pannosa, DUDFAR = Dudleya farinose, ELYGLJ = Elymus glaucus
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ssp. jepsonii, ERISTA = Eriophyllum staechadifolium, EROBOT = Erodium botrys, FOEVUL = Foeniculum vulgare, FESRUM = Festuca rubra ssp. rubra, GENMON =
Genista monspelliensis, GRISTA = Grindelia stricta var. angustifolia, HEDCRE = Hedypnois cretica, JUNOCC = Juncus occidentalis, LOGGAL = Logfia (Filago) gallica,
LOLMUL = Lolium multiflorum, LOTSCO = Lotus scoparius, LUPARB = Lupinus arboreus, MIMAUR = Mimulus aurantiacus, NASPUL = Nassella pulchra, PTEAQU =
Pteridium aquilinum, ROBSPE = Robinia pseudoacacia, RUMSAL = Rumex salicifolius ssp. crassus, SCICER = Scirpus cernuus, TOXRAD = Toxicodendron diversilobum,
TRIHIR = Trifolium hirtum, VICSAT = Vicia sativa, VICVIL = Vicia villosa, VULBRO = Vulpia bromoides, and VULMYU = Vulpia myuros.
Species codes in bold italics are native. The complete list of species observed in the Study Areas is contained in Appendix C.
SOURCE: AES, 2010
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Sample Plot 1

Transect 10 SW

Sample Plot 2

Transect 10 NE

Sample Plot 3

SOURCE: AES, 2010

Point Molate Mixed-Use Tribal Destination Resort and Casino Biological Report of Findings / 204536

Figure 4
Representative Site Photographs

4.1

GRASSLAND HABITATS

IMPACTS OF HISTORICAL LAND USE
Prior to the introduction of non-native plants in California, the grasslands of the Portrero Hills, which
include Pt. Molate and the project site, could probably have been classified as a mosaic of alliances
similar to California Oatgrass (Danthonia californica), Purple Needlegrass (Nassella pulchra) and Red
Fescue (Festuca rubra ssp. rubra) alliances, depending on differences in soils, moisture and slopes. This
mosaic of grasslands all would have been considered Coastal Prairie, interspersed with Coastal Scrub.
However, historic land use patterns on the project site have resulted in vegetation ranging from urban
landscaping, invasive scrub and Eucalyptus forests, to Annual Grassland interspersed with native coastal
grassland (including CTP) and shrubland remnants (AES, 2009; Tetra Tech, Inc. and Wood, 1998). The
flat lands adjacent to the ocean (formerly beach strand, scrub and grassland) have been heavily disturbed
since the early 1900‟s; with fill materials placed over Bay Mud and marsh deposits, the soil is now
classified as Urban Land soil (AES, 2009). With the exception of grazing and the introduction of some
exotic forage plants, most of the hillsides on the project site, comprised of Millsholm Loam soil, were
relatively undisturbed prior to heavy earth-moving for road building, tank installations and other
infrastructure related to the establishment of the fuel depot in the late 1940‟s (AES, 2009). The least
disturbed area on the project site appears to be the tankless area along the southeast edge of the project
site.
These historic land use patterns are reflected in the 2010 grassland vegetation surveys. Several study
areas (B, D, E, F, H and I; Figure 5), mostly along the southeastern edge of the project site, provide
surprisingly good stands of coastal prairie habitat. Fourteen to twenty native species were found in each
of these study areas in the late May surveys, and higher overall diversity would be reflected if surveys
were repeated early and late in the growing season to capture species not identifiable with one survey.
Nonetheless, these numbers compare favorably with good stands of coastal prairie types elsewhere in
central and northern California (Stromberg et al., 2002). In contrast, some of the areas classified in 1998
as CTP may have been classified thus largely on the basis of having locally rare species, despite lower
overall native plant diversity. The diversity of native plants, used as the best indicator of valuable native
grassland in this report, is not an indicator of percent cover or abundance for the sites. In all of the
grassland areas across the project site and regardless of vegetation classification, the percent cover of
non-native grasses is a minimum of at least 60 percent. As noted from the Elkhorn Slough workshop on
the management and restoration of coastal prairie (2004), the diversity of native plants, not the percent
cover, provides the best tool for identifying good candidates for preservation and restoration. The
EIR/EIS (AES 2009) for the project site used a different methodology for habitat classification and was
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based on percent of total cover by non-native grasses in reaching the classification of Annual Grasslands,
not the fewer than 5 native species as used in this report.
Areas classified strictly as Annual Grassland (Figure 5) generally had fewer than five, if any, native
grassland species. In addition, some grassland study areas (assigned letters in Figure 5), especially in the
northern and western portions of the project site, have become overgrown with invasive French broom
and eucalyptus species since the 1998 surveys were completed and can no longer be considered
grasslands. Indeed, some of these areas have seen canopy closure by French broom just within the last
three years, since AES conducted floristic surveys in 2007.
Grassland classification in California is still not well circumscribed. Stromberg et al., (2002) distinguish
three types of “coastal prairie” that correlate with topography and distance from the coast: coastal
terraces immediately adjacent to the ocean that are almost level (ie, CTP); grasslands on the sides of
isolated bald hills arising inland and up at least 10 m from the terraces; these are sometimes locally
known as “potreros” (ie, Bald Hill Prairie); and drier, inland ridges well over 100 m above the coastal
terraces and bases of the inland mountain ranges (Inland Nassella Prairies). Stromberg et al., (2002) in
their survey of coastal prairie from Avila Beach to San Francisco, found that the percent of species
present that were native plant species averaged 52 percent in CTPs, 63 percent in Bald Hill Prairies, and
37 percent in Inland Nassella Prairies.
On the project site, the highest quality grasslands (study areas B, D, E, F, and I) had at least 50 percent
native species observed. Study Area H also contained 50 percent native species, but had been
encroached upon so severely that only approximately 0.2 acre remains. Study Area N was notable for
having over 40 percent native species, and is the only site where the locally rare willow dock (Rumex
salicifolius ssp. crassus) has been observed on the project site since 1996 (Lake, 1996). The steep
slopes, Milsholm soils, and south- and west- aspects of most of the “Coastal Terrace Prairie” sampled on
the project site suggest relatively xeric coastal conditions compared to what might be found on flat
terraces. The flat hilltops on the project site were all used to bury tanks or install other infrastructure,
and have few remnant native species. Native grass indicators of drier CTP present on the project site
include purple needlegrass, red fescue, California brome, big squirreltail grass, and Jepson‟s blue
wildrye. California oatgrass, a native grass that prefers somewhat more mesic conditions, was present at
low frequencies in some of the study areas (e.g., study areas B, D, and E). Regardless of these subtle
differences in categorizing remnant coastal grassland, what the data show to be high quality sites chould
be considered sensitive native habitat in the CNDDB. Native coastal grassland has been reduced by
more than 99 percent over the past 250 years, and all areas have been invaded to various degrees by
exotic species.
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4.2

LOCALLY RARE, UNUSUAL AND SIGNIFICANT PLANTS

Locally rare plants at Point Molate are covered in sections 15380 and 15125a of the California
Environmental Quality Act (CEQA) guidelines which address species of local concern but how these
sections are applied under the CEQA remains a local lead agency decision. Therefore, throughout
California, local lead agency interpretation, local planning documents( such as General Plans) and/or
guidelines local agency actually finally determine what locally rare species are required to be addressed
in CEQA documents in each jurisdiction. Identifying the presence of locally rare plants on the project
site is important primarily for future site use planning and especially for future habitat restoration
planning. These species can be thought of as indicator species of areas that have better than average
potential for restoration. They also have value as genetic reservoirs for the conservation of species once
more widely distributed throughout the Bay Area. In the case of the red fescue found at Point Molate, it
is not only locally rare, it is believed that the red fescue at Point Molate is the genetic origin of the
popular cultivar Molate Red Fescue (Festuca rubra ssp. rubra „Molate‟) which is commonly planted
throughout much of North America. Thus, the populations at Point Molate could provide genetic
variation for further cultivar development.
Locally rare, unusual and significant plants found in grasslands tended to be in the higher quality study
areas. Red fescue and Jepson‟s blue wildrye were found in four study areas, dichondra was found in
three study areas, and willow dock was found only on the edge of Study Area N (Table 2). The
presence of these species increases the value of the higher quality sites for restoration, and mitigation
could include transplanting some of these species from poorer quality sites planned for development into
higher quality grasslands proposed for conservation.
Some areas of transition between vegetation types (Ecotones 1, 2 and 3; Figure 5) were found to harbor
several locally rare species. Ecotone 1 contains native elements of CTP, Northern Coastal Bluff Scrub,
and freshwater wetland. This area contains the only population of the locally rare yellow bush lupine
(Lupinus arboreus), as well as bluff lettuce (Dudleya farinosa), seaside golden yarrow (Eriophyllum
staedachifolium), marsh gum plant (Grindelia stricta var. angustifolia), and slender rush (Juncus
occidentalis). Ecotone 2 contains native plant elements of CTP and Northern Coastal Bluff Scrub, along
with disturbed roadside, including locally rare bluff lettuce and low bulrush (Scirpus cernuus). Ecotone
3 contains Eucalyptus woodland above a S- and W-facing cutbank with remnant native elements of
Northern Coastal Bluff Scrub and CTP species. It is notable for having locally rare Jepson‟s blue
wildrye, seaside golden yarrow and red fescue. All of these areas have very high overall plant diversity
and high native plant diversity, with good restoration potential. Ecotone 1 lies within the protective
buffer for the San Francisco Bay Conservation and Development Commission (BCDC), and so will not
be impacted by any proposed project component. Ecotone 2 exists adjacent to a proposed development
envelope according to Alternative A areas of impact, but would not be directly impacted by any project
component. Ecotone 3 lies within the development envelope and has the potential to be impacted by
Alternative A of the proposed project.
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4.3

RECOMMENDATIONS

Quantitative and qualitative assessments were used to analyze the current density and distribution of
native plants within grassland openings throughout the project site. These assessments revealed certain
areas that contain a high diversity of native plant species. The study areas that were sampled
quantitatively should be managed to reduce the abundances of non-native species, and should be
conserved as native habitat to the extent feasible. Areas D, E and F are particularly valuable because
they represent the largest contiguous area of relatively good quality native grassland left on the project
site. The presence of native perennial grasses may serve as an indicator for even higher native species
diversity in the soil seed bank and for the site to offer the habitat for an array of birds, mammals and
invertebrates that depend on this ecosystem. Most of the native grassland species present were used
extensively by Native Americans, and represent remnant locally-adapted genetic populations of once
more extensively distributed species.
The study areas H, I and N that were sampled qualitatively also have good potential for restoration and
expansion through management of invasive, non-native species. These sites would require more
aggressive invasive species removal, but may support some native grassland plants favoring more moist
conditions as they are lower down on the slopes. By selecting a suite of the highest quality grassland
areas on site for management and conservation, rare coastal prairie habitat would be preserved.
Sites that contain few or no native grassland species would be much more difficult to restore, because the
native plant component is missing, presumably along with a native seed bank and other native grassland
soil microorganisms. Any restoration of Annual Grassland should be considered secondary to restoring
and conserving the remnant native grassland areas. However, the flat hilltop tank areas might also
support native grassland species that prefer more mesic conditions, due to slower water runoff.
Restoration of some of these areas would be desirable to expand the overall native grassland diversity on
the project site.
Several of the non-native, invasive species on the project site pose an alarming threat to conservation of
these sensitive grasslands. French broom, fennel and blue gum (Eucalyptus globules) in particular are
the most serious threats to the native grasslands on the project site. Annual species of grasses including
big quaking grass (also known as rattlesnake grass), ryegrass, ripgut brome, wild oat, and non-native
vulpia fescues appear to be the most abundant invasive grasses within the grasslands. Effective
management tools include hand removal and herbicide treatments. This is a major emphases of the
proposed restoration activities that were included in the EIR/EIS (AES 2009) that was prepared for the
site.
A comprehensive restoration and management plan, including native grasslands, has been committed to
and will be implemented to mitigate any development under the proposed project. Since a key
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component of the restoration plan will be the removal of invasive species, it is anticipated that the total
acreage of grasslands will increase on the project site over time. A key element of this restoration plan
will be the preservation and enhancement of the remaining grassland areas, especially those that exhibit
the greatest diversity of native species, on the project site. Data summarized here can serve as a baseline
for restoration monitoring. Annual monitoring for native and invasive species should be conducted as
part of long term maintenance of coastal prairie selected for preservation.
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APPENDIX A
QUALIFICATIONS

Adrienne Edwards holds a PhD in botany from the University of Georgia, Athens. She is a botanist
with over twenty years of experience conducting floristic surveys, monitoring, research and preparing
numerous reports (e.g., for U.S. Environmental Protection Agency, U.S. Fish and Wildlife Service,
California State University Research Board, South Florida Water Management District, Everglades
National Park, Illinois Department of Natural Resources, etc.), grants (e.g. U.S. Fish and Wildlife Service,
U.S. Forest Service, etc.), and manuscripts for peer-reviewed journals. Her consulting experience
includes arborist reports, rare species monitoring reports, open space and mitigation plans, development
of outreach educational materials, and biological assessments in support of Environmental Impact Reports
(EIR) and Environmental Impact Statements (EIS). A full resume is available upon request. She has a
valid plant collecting permit from California Department of Fish and Game, and is a certified arborist
(WE-8317A, expires June 30, 2011).
Laura Burris holds a Bachelor of Science in biology from Humboldt State University, California, and
has worked for the last 4 years as a biologist conducting a variety of surveys and ecological studies. She
specializes in the ecological study of vegetation communities for applications in habitat restoration,
mitigation, and conservation. She has conducted surveys and inventories of plants throughout
California’s diverse habitats for a variety of private, state and federal agencies. Her expertise is in plant
identification and habitat assessment. She has conducted focused rare plant surveys as well as broad
vegetation surveys and habitat assessments. Additionally, she has experience conducting surveys for
sensitive wildlife species such as Swainson’s Hawk, and has assisted with surveys for sensitive bat
species as well as California Vernal Pool Fairy Shrimp. She is knowledgeable of CNPS, CDFG, and
USFWS survey protocols for rare plants, Fairy Shrimp and California Red-legged Frog. She is an
International Society of Arboriculture (ISA) Certified Arborist, and maintains a valid California
Department of Fish and Game Plant Collecting Permit.

APPENDIX B
PLANT SPECIES OBSERVED ONSITE – CUMULATIVE LIST

Scientific Name
ACANTHACEAE
Acanthus mollis*
ACERACEAE
Acer sp.
AIZOACEAE
Carpobrotus edulis*
Conicosia pugioniformis*
Tetragonia tetragonioides*
AMARANTHACEAE
Amanranthus sp.*
ANACARDIACEAE
Toxicodendron diversilobum
APIACEAE
Anthriscus caucalis*
Conium maculatum*
Daucus pusillus
Foeniculum vulgare*
Heracleum maximum (old name:H. lanatum )
Osmorhiza chilensis
Perideridia kelloggii
Sanicula bipinnata
Sanicula bipinnatifida
Sanicula crassicaulis
Torilis arvensis*
APOCYNACEAE
Nerium oleander*
Vinca major*
ARALIACEAE
Hedera helix*
ARACEAE
Zantedeschia aethiopica*
ARECACEAE
Phoenix canariensis*
ARISTOLOCHIACEAE
Aristolochia californica^
ASCLEPIADACEAE
Asclepias facicularis
ASTERACEAE
Achillea millefolium
Acroptilon repens*
Agoseris grandiflora
Ambrosia chamissonis
Anaphalis margaritacea
Artemisia californica
Artemisia douglasiana
Anthemis cotula*
Aster chilensis
Aster radulinus
Baccharis douglasii
Baccharis pilularis

Common Name
Bears breech
Maple
FIG-MARIGOLD FAMILY
Hotentot fig
False ice plant
New Zealand spinach
Pigweed
SUMAC FAMILY
Poison oak
CARROT FAMILY
Bur chervil
Poison-hemlock
Rattlesnake weed
Sweet fennel
Cow parsnip
Sweet-cicely
Yampah
Poison sanicle
Purple sanicle
Pacific sanicle
Hedge parsley
DOGBANE FAMILY
Oleander
Periwinkle
GINSENG FAMILY
English ivy
ARUM FAMILY
Calla lily
PALM FAMILY
Canary Island date palm
PIPEVINE FAMILY
Pipevine
MILK WEED FAMILY
Narrow-leaf milkweed
SUNFLOWER FAMILY
Common yarrow
Russian knapweed
California dandelion
Beach bur
Pearly everlasting
California sagebrush
California mugwort
Dog mayweed
California aster
Rough-leaved aster
Douglas false-willow
Coyote bush

Carduus pycnocephalus*
Carduus tenuiflorus*
Centaurea calcitrapa*
Centaurea iberica*
Centaurea melitensis*
Centaurea solstitialis*
Chondrilla juncea*
Cichorium intybus*
Cirsium quercetorum^
Cirsium remotifolium^?
Cirsium vulgare*
Conyza bilboana*
Conyza bonariensis*
Conyza canadensis*
Cotula australis*
Cotula coronopifolia*
Cynara cardunculus*
Dittrichia graveolens*
Erechtites glomerata*
Eriophyllum confertiflorum var. confertiflorum
Eriophyllum staechadifolium^
Gnaphalium bicolor
Gnaphalium californicum
Gnaphalium canescens ssp. beneolens^
Gnaphalium luteo-album*
Gnaphalium purpureum
Gnaphalium ramosissiumum
Grindelia hirsutula var. hirsutula
Grindelia stricta var. auriculatum^
Hedypnois cretica*
Helenium puberulum
Heliotropium curassavicum
Hemizonia fitchii
Hemizonia pungens ssp. pungens
Heterotheca grandiflora
Holocarpha virgata
Hypochaeris glabra*
Hypochaeris radicata*
Iva axillaris ssp. robustior
Jaumea carnosa
Lactuca serriola*
Layia platyglossa
Logfia gallica*
Madia anomala^?
Madia gracilis
Madia sativa
Micropus californicus var. californicus
Picris echioides*
Psilocarphus tenellus var. tenellus
Senecio vulgaris*
Silybum marianum*

Italian thistle
Slender-flowered thistle
Purple star-thistle
Iberian knapweed
Tocalote
Yellow star-thistle
Skeleton weed
Chicory
Brownie thistle
Remote-leaved thistle
Bull thistle
Horseweed
South American horseweed
Horseweed
Australian brass-buttons
African grass-buttons
Cardoon
Stinkwort
Cut-leaved coast fireweed
Golden-yarrow
Seaside golden yarrow
Bicolor cudweed
California everlasting
Fragran everlasting
Everlasting cudweed
Purple cudweed
Pink everlasting
Hirsute gumplant
Marsh gumplant
Crete weed
Sneezeweed
Seaside heliotrope
Fitch's spikeweed
Common tarweed
Telegraph weed
Sticky tarweed
Smooth cat's-ear
Rough cat’s-ear
Poverty weed
Jaumea
Prickly lettuce
Tidy tips
Filago
Plump-seeded madia
Slender tarweed
Coast tarweed
Slender cottonweed
Bristly oxtongue
Woolly marbles
Common groundsel
Milk thistle

Solidago californica
Soliva sessilis*
Sonchus asper*
Sonchus oleraceus*
Stephanomeria virgata ssp. pleurocarpa
Symphyotrichum lentum
Tragopogon dubius*
Tragopogon porrifolius*
Uropappus lindleyi
Wyethia angustifolia
Xanthium strumarium*
BORAGINACEAE
Echium candicans*
Plagiobothrys stipitatus var. micranthus
BRASSICACEAE
Brassica nigra*
Brassica rapa*
Cakile maritima*
Cardamine oligosperma
Hirschfeldia incana*
Lepidium latifolium*
Lepidium nitidum var. nitidum
Raphanus raphanistrum*
Raphanus sativus*
Rorippa nasturtium-aquaticum*
CALLITRICHACEAE
Callitriche marginata
CAPRIFOLIACEAE
Lonicera hispidula var. vacillans
Lonicera japonica*?
Sambucus mexicana
Symphoricarpos albus var. laevigatus
CARYOPHYLLACEAE
Cerastium glomeratum*
Polycarpon tetraphyllum*
Silene gallica*
Spergularia macrotheca var. macrotheca^
Spergularia rubra*
Spergularia villosa*
Stellaria media*
CASUARINACEAE
Casuarina equisetifolia*
CELASTRACEAE
Euonymus japonica*
CHENOPODIACEAE
Atriplex patula
Atriplex triangularis*
Beta vulgaris*
Chenopodium album*
Salicornia virginica
Salsola soda*

California goldenrod
Common solvia
Prickly sow thistle
Sow thistle
Tall stephanomeria
Suisun marsh aster
Goat’s beard
Salsify
Silver puffs
Narrow leaf mule ears
Eastern cocklebur
BORAGE FAMILY
Pride of Madeira
Stipitate popcorn-flower
MUSTARD FAMILY
Black mustard
Field mustard
Sea rocket
Bitter cress
Shortpod mustard
Broad-leaf pepper grass
Peppergrass
Yellow wild radish
Purple wild radish
Water cress
WATER-STARWORT FAMILY
California water-starwort
HONEYSUCKEL FAMILY
California honeysuckle
Japanese honeysuckle
Blue elderberry
Snowberry
PINK FAMILY
Mouseear chickweed
Four-leaved allseed
Common catchfly
Large flowered sand-sperry
Purple sandspurry
Villous sand-spurry
Common chickweed
SHE-OAK FAMILY
Horsetail casuarina
STAFF-TREE FAMILY
Euonymus
GOOSEFOOT FAMILY
Spear oracle
Spearscale
Common beet
Lamb’s quarters
Pickleweed
Alkali Russian thistle

CONVOLVULACEAE
Calystegia purpurata ssp. purpurata
Calystegia subacaulis
Convolvulus arvensis*
Cressa truxillensis
Dichondra donelliana^
CRASSULACEAE
Crassula argentea*
Crassula connata
Crassula tillaea*
Dudleya farinosa^
CUPRESSACEAE
Chamaecyparis lawsonii*
Cupressus arizonica ssp. arizonica*
Cupressus macrocarpa*
Cupressus sargentii
Juniperus californica
CURCUBITACEAE
Marah fabaceus
CUSCUTACEAE
Cuscuta salina var. major
CYPERACEAE
Carex barbarae
Carex praegracilis^
Carex tumulicola^
Cyperus eragrostis
Eleocharis macrostachya
Scirpus californicus
Scirpus cernuus^
Scirpus maritimus
Scirpus tuberosus
DENNSTAEDTIACEAE
Pteridium aquilinum var. pubescens
DIPSACEAE
Dipsacus fullonum*
Dipsacus sativus*
DRYOPTERIDACEAE
Cystopteris fragilis^
Dryopteris expansa
Polystichum munitum
EUPHORBIACEAE
Chamaesyce maculata*
Chamaesyce serpyllifolia ssp. serpyllifolia^
Eremocarpus setigerus
Euphorbia crenulata^
Euphorbia peplus*
FABACEAE
Acacia dealbata*
Acacia melanoxylon*
Astragalus gambelianus
Cytisus scoparius*

MORNING-GLORY FAMILY
Pacific Western morning glory
Hill morning-glory
Morning glory
Alkali weed
Dichondra
STONECROP FAMILY
Jade plant
Pygmy weed
Mediterranean pygmy weed
North Coast dudleya
CYPRESS FAMILY
Port Orford cedar
Arizona cypress
Monterey cypress
Sargent cypress
California juniper
GOURD FAMILY
Wild cucumber
DODDER FAMILY
Salt marsh dodder
SEDGE FAMILY
Barbara's sedge
Deer-bed sedge
Foothill sedge
Tall flatsedge
Creeping spikerush
California bulrush
Low bulrush
Saltmarsh bulrush
Bulrush
BRACKEN FAMILY
Bracken fern
TEASEL FAMILY
Wild teasel
Fuller's teasel
WOOD FERN FAMILY
Fragile fern
Wood fern
Western sword fern
SPURGE FAMILY
Spotted spurge
Thyme-leaved spurge
Dove weed
Spurge
Petty spurge
LEGUME FAMILY
Silver wattle
Blackwood acacia
Gambel's dwarf locoweed
Scotch broom

Erythrina crista-galli*
coral tree
Genista monspessulana*
French broom
Lathyrus latifolius*
Perennial sweet pea
Lathyrus tingitanus*
Tangier pea
Lathyrus vestitus var. vestitus
Common Pacific pea
Lotus corniculatus*
Birdsfoot trefoil
Lotus humistratus
Hill lotus
Lotus micranthus
Least trefoil
Lotus purshianus var. purshianus
Spanish clover
Lotus scoparius
Deerweed
Lotus wrangelianus
Chilean lotus
Lupinus arboreus^
Coastal bush lupine
Lupinus bicolor var. umbellatus
Dove lupine
Lupinus formossus var. formosus
Summer lupine
Lupinus nanus
Sky lupine
Lupinus succulentus^
Succulent annual lupine
Medicago polymorpha*
Bur-clover
Melilotus albus*
White sweet clover
Melilotus indicus*
Yellow sweet clover
Robinia pseudoacacia*
Black locust
Trifolium ciliolatum^
Tree clover
Trifolium dubium*
Shamrock clover
Trifolium gracilentum var. gracilentum^
Pin-point clover
Trifolium fragiferum*
Strawberry clover
Trifolium hirtum*
Rose clover
Trifolium microcephalum^
Small head clover
Trifolium subterraneum*
Subterranean clover
Vicia americana var. americana
American vetch
Vicia benghalensis*
Vetch
Vicia sativa ssp. nigra*
Spring vetch
Vicia sativa ssp. sativa*
Common vetch
Vicia villosa*
Winter vetch
FAGACEAE
OAK FAMILY
Quercus agrifolia
Coast live oak
FRANKENIACEAE
FRANKENIA FAMILY
Frankenia salina
Alkali heath
GENTIANACEAE
GENTIAN FAMILY
Centaurium davyi^
Davy's centaury
Centaurium muehlenbergii^(new name: Zeltnera muehlenbergii)
Monterey centaury
GERANIACEAE
GERANIUM FAMILY
Erodium botrys*
Long beaked filaree
Erodium cicutarium*
Red stem filaree
Erodium moschatum*
White stem filaree
Geranium carolinianum
Geranium
Geranium dissectum*
Cut leaved geranium
Geranium robertianum*
Robert's geranium
Geranium rotundifolium*
Round leaved geranium
Pelargonium peltatum*
ivy geranium
GROSSULARIACEAE
GOOSEBERRY FAMILY
Ribes californicum var. californicum
California gooseberry
Ribes menziesii
Canyon gooseberry

HIPPOCASTANACEAE
Aesculus californica
HYDROPHYLLACEAE
Phacelia californica
Phacelia imbricata ssp. imbricata
JUGLANDACEAE
Juglans regia*
JUNCACEAE
Juncus balticus
Juncus bufonius var. bufonius
Juncus bufonius var. congestus^
Juncus effusus var. pacificus
Juncus occidentalis^
Juncus patens
Juncus phaeocephalus var. paniculatus
Juncus tenuis
Juncus xiphioides
Luzula comosa
LAMIACEAE
Monardella villosa ssp. villosa
Pogogyne serpylloides
Satureja douglasii
Stachys ajugoides var. rigida
LAURACEAE
Persea americana*
Umbellularia californica
LILIACEAE
Agapanthus africanus*
Agave americana*
Allium cepa*
Allium triquetrum*
Brodiaea elegans ssp. elegans
Chlorogalum pomeridianum var. pomeridianum
Dichelostemma capitatum ssp. capitatum
Dichelostemma multiflorum^
Sisyrinchium bellum
Triteleia hyacinthina^
Triteleia laxa
LYTHRACEAE
Lythrum hyssopifolia*
MALVACEAE
Malva parviflora*
Malvella leprosa
Sidalcea malvaeflora ssp. malvaeflora
MELASTOMACEAE
Melastoma sp.*
MYOPORACEAE
Myoporum laetum*
MYRTACEAE
Callistemon citrinus*
Eucalyptus globulus*

BUCKEYE FAMILY
California buckeye
WATERLEAF FAMILY
California phacelia
Phacelia
WALNUT FAMILY
English walnut
RUSH FAMILY
Baltic rush
Toad rush
Congested toad rush
Soft rush
Western rush
Spreading rush
Brown-headed rush
Poverty rush
Iris-leaved rush
Wood rush
MINT FAMILY
Coyote mint
Thyme-leaved pogogyne
Yerba buena
Rigid hedge-nettle
LAUREL FAMILY
Avacado
California bay
LILY FAMILY
Lily-of-the-Nile
Century plant
Yellow oinion
Three cornered leek
Harvest brodiaea
Soap plant
Blue dicks
Wild hyacinth
Blue eyed grass
White brodiaea
Ithuriel’s spear
LOOSESTRIFE FAMILY
Hyssop loosestrife
MALLOW FAMILY
Cheeseweed
Alkali mallow
Checkerbloom
MELASTOMA FAMILY
Pincess flower
MYORPORUM FAMILY
Myoporum
MYRTLE FAMILY
Bottlebrush
Blue gum

Syzygium uniflora*
OLEACEAE
Olea europea*
ONAGRACEAE
Camissonia ovata
Epilobium brachycarpum
Epilobium ciliatum ssp. ciliatum
ORCHIDACEAE
Piperia elegans
Piperia transversa^
OXALIDACEAE
Oxalis pes-carpae*
PAPAVERACEAE
Eschscholzia californica
PINACEAE
Pinus canariensis*
Pinus halepensis*
Pinus pinea*
Pinus radiata*
Pseudotsuga menziesii*
PITTOSPORACEAE
Pittosporum crassifolium *
Pittosporum undulatum*
PLANTAGINACEAE
Plantago coronopus*
Plantago erecta
Plantago lanceolata*
Plantago major*
Plantago maritima
PLATANACEAE
Platanus acerifolia*
PLUMBAGINACEAE
Limonium californicum
Limonium sinuatum*
POACEAE
Agrostis avenaceae*
Agrostis pallens
Agrostis viridis*
Aira caryophyllea*
Arundo donax*
Avena barbata*
Avena fatua*
Brachypodium distachyon*
Briza maxima*
Briza minor*
Bromus carinatus ssp. carinatus
Bromus diandrus*
Bromus hordeaceus*
Bromus madritensis ssp. madritensis*
Bromus madritensis ssp. rubens*
Cortaderia jubata*

Surinam-cherry
OLIVE FAMILY
Olive
EVENING PRIMROSE FAMILY
Sun cups
Panicled willow-herb
Northern willow-herb
ORCHID FAMILY
Elegant rein-orchid
Rein-orchid
OXALIS FAMILY
Bermuda buttercup
POPPY FAMILY
California poppy
PINE FAMILY
Canary Island pine
Aleppo pine
Italian stone pine
Monterey pine
Douglas-fir
PITTOSPORUM FAMILY
Thick-leaved pittosporum
Victorian box
PLANTAIN FAMILY
Cut-leaf plantain
California plantain
English plantain
Broadleaf plantain
Seaside plantain
SYCAMORE FAMILY
London plane tree
THRIFT FAMILY
Sea-lavender
Statice
GRASS FAMILY
Pacific bentgrass
Leafy bengrass
Water bentgrass
Hairgrass
Giant reed
Slender wild oat
Wild oat
Purple falsebrome
Big quaking grass
Little quaking grass
California brome
Ripgut brome
Soft brome
Red brome
Red brome
Pampas grass

Crypsis schoenoides*
Cynodon dactylon*
Cynosurus echinatus*
Dactylis glomerata*
Danthonia californica var. californica
Deschampsia elongata
Distichlis spicata
Elymus glaucus ssp. glaucus
Elymus glaucus ssp. jepsonii^
Elymus elymoides
Elymus multisetus
Festuca californica
Festuca idahoensis
Festuca rubra ssp. rubra^
Gastridium ventricosum*
Holcus lanatus*
Hordeum brachyantherum ssp. brachyantherum
Hordeum marinum ssp. gussoneanum*
Hordeum murinum ssp. leporinum*
Koeleria macrantha
Leymus triticoides
Leymus x vancouverensis
Lolium multiflorum*
Lolium perenne*
Melica californica
Melica torreyana
Nassella lepida
Nassella pulchra
Parapholis incurva*
Paspalum dilatatum*
Phalaris aquatica*
Phalaris canariensis*
Phalaris paradoxa*
Piptatherum miliaceum*
Poa annua*
Poa secunda ssp. secunda
Polypogon interruptus*
Polypogon monspeliensis*
Spartina foliosa
Vulpia bromoides*
Vulpia microstachys
Vulpia myuros*
Vulpia octoflora
POLEMONIACEAE
Gilia sp.
Navarretia squarrosa
POLYGONACEAE
Eriogonum nudum var. auriculatum^
Polygonum arenastrum*
Rumex acetosella*
Rumex conglomeratus*

Swamp grass
Bermuda grass
Hedgehog dog-tail grass
Orchard grass
California oatgrass
Slender hairgrass
Inland saltgrass
Blue wild-rye
Jepson's blue wild-rye
Squirreltail
Big squirreltail
California fescue
Idaho fescue
Red fescue
Nit grass
Velvet grass
Meadow barley
Mediterranean barley
Barley
Junegrass
Creeping ryegrass
Vancouver's ryegrass
Ryegrass
Perennial ryegrass
California melic grass
Torrey's melic grass
Foothill needlegrass
Purple needlegrass
Sickle grass
Dallis grass
Harding grass
Common canary grass
Paradox canary grass
Smilo grass
Annual bluegrass
One-sided bluegrass
Ditch beard grass
Annual rabbit-foot grass
Cordgrass
Brome fescue
Few-flowered fescue
Foxtail fescue
Six week fescue
PHLOX FAMILY
Gilia
Skunkweed
BUCKWHEAT FAMILY
Naked buckwheat
Prostrate knotweed
Sheep sorrel
Whorled dock

Rumex crispus*
Rumex maritimus
Rumex obtusifolius*
Rumex pulcher*
Rumex salicifolius ssp. crassus^
POLYPODIACEAE
Polypodium californicum
Polypodium calirhiza
PORTULACACEAE
Claytonia parviflora ssp. parviflora
Claytonia perfoliata
PRIMULACEAE
Anagallis arvensis*
Centunculus minimus^
PTERIDACEAE
Adiantum jordanii
Pellaea andromedaefolia
Pentagramma triangularis ssp. triangularis
RHAMNACEAE
Rhamnus californica var. californica
ROSACEAE
Acaena pinnatifida var. californica
Aphanes occidentalis
Cotoneaster pannosa*
Heteromeles arbutifolia
Oemleria cerasiformis
Potentilla glandulosa ssp. glandulosa
Pyracantha angustifolia*
Prunus communis*
Rosa californica
Rubus armeniacus* (new name: R. discolor )
Rubus ulmifolius var. inermis*
Rubus ursinus
RUBIACEAE
Galium aparine
Galium porrigens var. porrigens
SALICACEAE
Salix babylonica*
Salix laevigata
Salix lasiolepis
Salix lucida ssp. lasiandra
SAXIFRAGACEAE
Escallonia rubra*
SCROPHULARIACEAE
Antirrhinum majus*
Bellardia trixago*
Castilleja attenuata
Castellja densiflora ssp. densiflora
Castilleja foliolosa
Kickxia elatine*
Kickxia spuria*

Curly dock
Golden dock
Bitter dock
Fiddle dock
Willow dock
POLYPODY FAMILY
California polypody
Polypody
PURSLANE FAMILY
Miner’s lettuce
Miner’s lettuce
PRIMROSE FAMILY
Scarlet pimpernel
Chaffweed
BRAKE FAMILY
Maidenhair fern
Coffee fern
Goldenback fern
BUCKTHORN FAMILY
Coffeeberry
ROSE FAMILY
California acaena
Western lady's mantle
Cotoneaster
Toyon
Oso berry
Cinquefoil
Common firethorn
pear
California wild rose
Himalayan blackberry
Evergreen thornless blackberry
California blackberry
MADDER FAMILY
Common bedstraw
Climbing bedstraw
WILLOW FAMILY
Weeping willow
Red willow
Arroyo willow
Shining willow
SAXIFRAGE FAMILY
Escallonia
FIGWORT FAMILY
Snap dragon
Bellardia
Valley tassels
Owl's clover
Woolly Indian paintbrush
Sharp-leaved fluellin
Fluellin

Mimulus aurantiacus
Mimulus guttatus
Scrophularia californica ssp. californica
Verbascum thapsus*
Veronica sp.*
SOLANACEAE
Nicotiana glauca*
Solanum americanum
Solanum furcatum*
TROPAEOLACEAE
Tropaeolum majus*
TYPHACEAE
Typha angustifolia
Typha latifolia
ULMACEAE
Ulmus pumila*
VALERIANACEAE
Centranthus ruber*
VERBENACEAE
Phyla nodiflora var. nodiflora
ZOSTERACEAE
Zostera marina
* Non-native species
^ Special status species at federal, state or local level
? Uncertain species identification

Sticky monkey flower
Common large monkey flower
California figwort
Mullein
Veronica
NIGHTSHADE FAMILY
Tree tobacco
Nightshade
Forked nightshade
NASTURTIUM FAMILY
Garden nasturtium
CATTAIL FAMILY
Narrow-leaf cattail
Broad-leaf cattail
ELM FAMILY
Siberian elm
VALERIAN FAMILY
Red valerian
VERVAIN FAMILY
Frogbit
EEL-GRASS FAMILY
Eel-grass

APPENDIX C
PLANT SPECIES OBSERVED WITHIN ECOTONES AND GRASSLAND
STUDY AREAS

APPENDIX ZZ. Species observed within qualitatively sampled ecotone study areas E1, E2 and E3 on
Point Molate, May 26-28, 2010.
STUDY AREA &
#SPECIES1
CODE2
E1-1
FOEVUL
E1-2
AVEFAT
E1-3
BRODIA
E1-4
LOTSCO
E1-5
NASPUL
E1-6
TOXDIV
E1-7
ARTCAL
E1-8
CAREDU
E1-9
DUDFAR
E1-10
ERINUD
E1-11
FESRUM
E1-12
GENMON
E1-13
LUPARB
E1-14
MIMAUR
E1-15
TRIHIR
E1-16
ACHMIL
E1-17
AGRPAL
E1-18
AGRVIR
E1-19
ANAARV
E1-20
BRANIG
E1-21
BRIMAX
E1-22
BROHOR
E1-23
BROMAD
E1-24
CASATT
E1-25
COTCOR
E1-26
CYNECH
E1-27
CYPERA
E1-28
DACGLO
E1-29
ECHCAN
E1-30
ERISTA
E1-31
EROBOT
E1-32
ESCCAL
E1-33
GNAPSP
E1-34
HETARB
E1-35
HYPRAD
E1-36
JUNBUF
E1-37
JUNOCC
E1-38
KICSPU

RELABUN3
4
3
3
3
3
3
2
2
2
2
2
2
2
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

SPECIES4
Foeniculum vulgare
Avena fatua
Bromus diandrus
Lotus scoparius
Nassella pulchra
Toxicodendron diversilobum
Artemesia californica
Carpobrotus edulis
Dudleya farinosa
Eriogonum nudatum
Festuca rubra ssp. rubra
Genista monspessulana
Lupinus arboreus
Mimulus aurantiacus
Trifolium hirtum
Achillea millifolium
Agrostis pallens
Agrostis viridis
Anagalis arvensis
Brassica nigra
Briza maxima
Bromus hordeaceous
Bromus madritensis
Castelleja attenuata
Cotula coronopifolia
Cynosurus echinatus
Cyperus eragrostis
Dactylus glomerata
Echium candicans
Eriophyllum staedichifolium
Erodium botrys
Escholtzia californica
Gnaphalium sp.
Heteromeles arbutifolia
Hypochaeris radicata
Juncus bufonius
Juncus occidentalis
Kickxia spuria

STUDY AREA &
#SPECIES1
CODE2
E1-39
LOGPAL
E1-40
LOTWRA
E1-41
MADISP
E1-42
PLALAN
E1-43
POLMON
E1-44
RUMPUL
E1-45
SCICER
E1-46
SEDCON
E1-47
SILGAL
E1-48
SISBEL
E1-49
SPEVIL
E1-50
STAAJR
E1-51
TETTET
E1-52
TYPHSP
E1-53
VICSAT
E1-54
VICVIL
E1-55
VULMYU
E2-1
AVEFAT
E2-2
MIMAUR
E2-3
ARTCAL
E2-4
BACPIL
E2-5
BRANIG
E2-6
FESRUM
E2-7
FOEVUL
E2-8
HYPRAD
E2-9
LOLMUL
E2-10
NASPUL
E2-11
PSITEN
E2-12
VULMYU
E2-13
ACHMIL
E2-14
BACDOU
E2-15
BRARAP
E2-16
BROMAD
E2-17
CALPUP
E2-18
CARPYC
E2-19
CORJUB
E2-20
CYNCAR
E2-21
CYPERA
E2-22
DICDON
E2-23
DUDFAR
E2-24
ECHCAN

RELABUN3
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
3
3
2
2
2
2
2
2
2
2
2
2
1
1
1
1
1
1
1
1
1
1
1
1

SPECIES4
Logfia pallens
Lotus wranglianus
Madia species (sterile)
Plantago lanceolata
Polypogon monspeliensis
Rumex pulcher
Scirpus cernuus
Sedum connata
Silene gallica
Sisyrinchium bellum
Spergularia villosa
Stachys ajugoides var. rigida
Tetragonia tetragonoides
Typha sp.
Vicia sativa
Vicia villosa
Vulpia myuros
Avena fatua
Mimulus aurantiacus
Artemesia californica
Baccharis pilularis
Brassica nigra
Festuca rubra ssp. rubra
Foeniculum vulgare
Hypochaeris radicata
Lolium multiflorum
Nassella pulchra
Psilocarphus tenellus
Vulpia myuros
Achillea millifolium
Baccharis douglasii
Brassica rapa
Bromus madritensis
Calystegia purpurata ssp. purpurata
Carduus pycnocephalus
Cortideria jubata
Cynara cardunculus
Cyperus eragrostis
Dichondra donelliana
Dudleya farinosa
Echium candicans

STUDY AREA &
#SPECIES1
CODE2
E2-25
ELYGLJ
E2-26
ESCCAL
E2-27
GENMON
E2-28
GERROB
E2-29
GNAPSP
E2-30
HETARB
E2-31
HORMUR
E2-32
JUNBUF
E2-33
JUNEFF
E2-34
JUNCSP
E2-35
LOTSCO
E2-36
LYTHYS
E2-37
MADISP
E2-38
MEDPOL
E2-39
MELTOR
E2-40
PASDIL
E2-41
PHAAQU
E2-42
PICECH
E2-43
PLACOR
E2-44
POLMON
E2-45
RUBDIS
E2-46
SCICER
E2-47
TOXDIV
E2-48
TRAPOR
E2-49
VICSAT
E3-1
EUCGLO
E3-2
GENMON
E3-3
MIMAUR
E3-4
AVEFAT
E3-5
FESCAL
E3-6
FOEVUL
E3-7
JUNEFF
E3-8
LOLMUL
E3-9
PLALAN
E3-10
RUBDIS
E3-11
TOXDIV
E3-12
AGRPAL
E3-13
BACPIL
E3-14
BRIMAX
E3-15
BRODIA
E3-16
BROHOR

RELABUN3
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
~25%
3
3
2
2
2
2
2
2
2
2
1
1
1
1
1

SPECIES4
Elymus glaucus ssp. jepsonii
Escholtzia californica
Genista monspessulana
Geranium robertianum
Gnaphalium sp.
Heteromeles arbutifolia
Hordeum murinum
Juncus bufonius
Juncus effusus
Juncus sp.
Lotus scoparius
Lythrum hyssopfolia
Madia species (sterile)
Medicago polymorpha
Melica torreyana
Paspalum dilatatum
Phalaris aquatica
Picris echiodes
Plantago coronopsis
Polypogon monspeliensis
Rubus discolor
Scirpus cernuus
Toxicodendron diversilobum
Tragapogon porrifolius
Vicia sativa
Eucalyptus globulus
Genista monspessulana
Mimulus aurantiacus
Avena fatua
Festuca californica
Foeniculum vulgare
Juncus effusus
Lolium multiflorum
Plantago lanceolata
Rubus discolor
Toxicodendron diversilobum
Agrostis pallens
Baccharis pilularis
Briza maxima
Bromus diandrus
Bromus hordeaceous

STUDY AREA &
#SPECIES1
CODE2
RELABUN3
E3-17
CARPYC
1
E3-18
CLAPER
1
E3-19
CORJUB
1
E3-20
CYNECH
1
E3-21
ELYGLJ
1
E3-22
ERINUD
1
E3-23
ERISTA
1
E3-24
GALAPA
1
E3-25
GERDIS
1
E3-26
GERROB
1
E3-27
HETARB
1
E3-28
HYPRAD
1
E3-29
MADISP
1
E3-30
MADISP
1
E3-31
MARFAB
1
E3-32
MELTOR
1
E3-33
MELIND
1
E3-34
OEMCER
1
E3-35
PENTRT
1
E3-36
PHOCAN
1
E3-37
PICECH
1
E3-38
PLACOR
1
E3-39
POASEC
1
E3-40
POLMON
1
E3-41
RUMCRI
1
E3-42
SAMMEX
1
E3-43
SANBIP
1
E3-44
SANCRA
1
E3-45
SISBEL
1
E3-46
SONASP
1
E3-47
STAAJR
1
E3-48
STEMED
1
E3-49
TORARV
1
E3-50
TRAPOR
1
E3-51
TRIHIR
1
E3-52
VICSAT
1
E3-53
VICVIL
1
E3-54
VULBRO
1
1
See Figure 4 for Study Area locations.

SPECIES4
Carduus pycnocephalus
Claytonia perfoliata
Cortideria jubata
Cynosurus echinatus
Elymus glaucus ssp. jepsonii
Eriogonum nudatum
Eriophyllum staedichifolium
Galium aparine
Geranium dissectum
Geranium robertianum
Heteromeles arbutifolia
Hypochaeris radicata
Madia species (sterile)
Madia species (sterile)2
Marah fabaceous
Melica torreyana
Mellilotus indica
Oemleria cerasiformis
Pentagramma triangularis ssp. triangularis
Phoenix canariensis (seedling)
Picris echiodes
Plantago coronopsis
Poa secunda
Polypogon monspeliensis
Rumex crispus
Sambucus mexicana
Sanicula bipinnatifida
Sanicula crassicaulis
Sisyrinchium bellum
Sonchus asper
Stachys ajugoides var. rigida
Stellaria media
Torilis arvensis
Tragapogon porrifolius
Trifolium hirtum
Vicia sativa
Vicia villosa
Vulpia bromoides

Relative abundances are based on percent cover intervals: 1 = > 1%, 2 = 1-5%, 3 = 5-15%, 4 = 15-25%,

2

5 = 25-50%, 6 = 50-75%.

Species in bold type are native.

3

SOURCE: AES, 2010.
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1.0

INTRODUCTION

Analytical Environmental Services (AES) has prepared this Supplemental Habitat Analysis (report) as an
addendum to the Biological Report of Findings (AES, 2010) for the Point Molate Mixed-Use Tribal
Destination Resort and Casino Project (proposed project) on behalf of Guidiville Band of Pomo Indians
of the Guidiville Rancheria (Tribe) and the City of Richmond (City).
The purpose of this report is to provide supplemental habitat assessments, which may be used to help
refine the success criteria for habitat restoration using current site conditions as the basis for those criteria.
Quantitative and qualitative habitat assessments of these existing sites are therefore used to:
x
x
x
x
x
x

Evaluate native plant diversity and overall habitat quality;
Evaluate the potential of each surveyed site to support locally rare, unusual, and significant native
plants;
Identify the best remaining examples of suitable habitat for native species;
Propose target areas on the project site where preservation and restoration of natural habitats
would most likely be successful and beneficial;
Propose degraded areas on the project site where rehabilitation would be most feasible and
beneficial; and
Provide a stronger scientific basis for gauging the success of future restoration and adaptive
management.

To fulfill its purpose, this report:
x Evaluates the past and present occurrence and potential for occurrence of locally rare, unusual or
significant species listed in Rare, Unusual and Significant Plants of Alameda and Contra Costa
Counties (Lake, 2010). Occurrences can be used as indicators of the potential presence of habitat
suitable for preservation or restoration;

2.0

x

Evaluates and identifies habitats and ecotones onsite where preservation and restoration activities
will be most effective or, in the case of possible developed areas, from which information to
guide future restoration may be gained; and

x

Provides data that can be used to develop success criteria for future habitat restoration onsite.

METHODS

For the purpose of this report, the action area is the Point Molate Mixed-Use Tribal Destination Resort
and Casino Project site. The action area is defined as and includes the terrestrial areas between Point
Orient (northeast of the project site) and Castro Point (south of the project site), up to the top of the ridge
and access roadway between the project site and the Chevron facilities. The focus of this report is on
areas which may be developed and areas that may present good restoration potential (targeted study
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areas), including grasslands (and the subtype Coastal Prairie), surveyed ecotones of interest (areas
containing elements of more than one major habitat type and relatively high native biodiversity), coastal
scrub and freshwater wetland habitats.

2.1

HABITAT ANALYSIS

AES staff conducted quantitative and qualitative habitat assessments within the project site on May 25 28, July 12 (limited site visit), and July 29 - 30, 2010. AES botanist Laura Burris and botanist/plant
ecologist Adrienne Edwards, PhD, conducted the surveys. On May 28 and July 12, 2010, a local
botanical expert familiar with the project site was consulted regarding special-status species and sensitive
vegetation types as well (Michael Wood, MS, botanical consultant).
The assessments were conducted to analyze the current density and distribution of native and non-native
plants within targeted study areas; and to analyze the overall cover of plants within targeted study areas.
The targeted study areas were grassland openings, ecotones of interest, coastal scrub and freshwater
wetland habitats, with particular focus on areas within and immediately adjacent to possible development
where native plants were present in significant numbers. Particular care was taken to document locally
rare, unusual and significant plants.
The criteria chosen to distinguish between different grassland types and quality of habitat are based, in
part, on comparisons to coastal prairie types described in Stromberg et al. (2002), and in Sawyer et al.
(2009). Factors that were emphasized to distinguish native habitats were based on the premises that high
native species diversity indicates higher quality habitat, and larger patches are more likely to contain
more native species. Specific criteria for distinction and quality of habitats are defined below and include
the following:
x
x
x
x
x
x

Number of native species present (total number of native species observed in habitat area);
Percent of native species (proportion of total species that are native);
Size of habitat area (e.g., approximate size of grassland opening as estimated from 2004 aerial
photography);
Presence of locally rare species;
Dominance of native species (native species with percent cover at ground level of greater than 15
percent in at least 25 percent of the plots or within the overall habitat area); and
Ubiquity of native species (native species that occur in greater than 50 percent of plots).

Habitats within the project site were characterized and evaluated for their potential to support native and
special-status species. Ecotones, or areas where species typical of more than one habitat type are found
together, were also focus areas for these evaluations. Habitat classification in these areas (study areas)
was based on the National Vegetation Classification System, as presented in A Manual of California
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Vegetation, Second Edition (Sawyer, Keeler-Wolf and Evens, 2009) and Preliminary Descriptions of the
Terrestrial Communities of California (Holland, 1986), modified to reflect the existing site conditions.
The ecotones were classified based on their proximity to and/or the preponderance of the major indicators
of the habitat to which they are adjacent.
Plants within each study area were identified to the lowest possible taxonomic level. Plant species
identification, nomenclature, and taxonomy followed The Jepson Manual: Higher Plants of California
(Hickman, 1993a) and the Jepson Online Interchange for California Floristics (Hickman, 1993b). Other
botanical references used were Rare, Unusual and Significant Plants of Alameda and Contra Costa
Counties (Lake 2010), Plants of the San Francisco Bay Region: Mendocino to Monterey (Kozloff and
Keidleman, 1994), and the California Native Plant Society online plant inventory (2010).
QUANTITATIVE SAMPLING METHODS
Quantitative vegetation sampling was used to identify the relative percent cover and distribution of native
and non-native grassland species within grassland openings. Quantitative vegetation sampling followed
California Native Plant Society (CNPS)/California Department of Fish and Game (CDFG) Relevé
sampling protocols (CNPS, 2009). Study areas were selected for quantitative sampling based on having
previously been identified as both Coastal Terrace Prairie (CTP) (Tetra Tech, Inc. and Wood, 1998) and
Annual Grassland. Additional criteria for sampling selection included having greater than a one acre
grassland opening identifiable on 2004 aerial photography, having at least five native plant species
present in the grassland opening, and having relatively uniform grassland structure and composition (i.e.,
homogeneous). Grassland openings of less than one acre were selected within the proposed development
areas when native grass species appeared to be common.
Sampling was conducted within 0.25 x 1 meter (m) sampling plots (quadrats), perpendicular to a transect
line. The transects were established by haphazardly selecting a woody plant adjacent to or within the
grassland, and then running the transect line along the longest axis of apparently homogeneous grassland
vegetation. Sampling plots were located at five meter intervals along alternating sides of each transect
line. Global Positioning System (GPS) coordinates were logged at the beginning and end of each transect
in the field, along with a compass bearing to indicate transect direction. Photographs were taken at the
beginning and end of each transect, and of each sample plot. Percent cover of each species within the plot
was visually estimated just above ground level using the Braun-Blanquet scale of cover classes: 1 (<1%),
2 (1-5%), 3 (>5-15%), 4 (>15-25%), 5 (>25-50%), 6 (>50-75%), 7 (>75%). Any plant species observed
in the entire grassland opening but not captured within quadrat samples was also noted in the data.
QUALITATIVE SAMPLING METHODS
Qualitative vegetation sampling was used to identify the relative percent cover of native and non-native
species overall in study areas without the use of quadrats. Qualitative vegetation sampling followed
CNPS (2009)/CDFG sampling protocols for rapid assessment and was utilized for areas where scrub and
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tree layers were dominant, as well as grassland areas that appeared to contain relatively low native species
abundance.
All data were compiled and analyzed by AES personnel using Microsoft Excel 2007 and PC-ORD
(McCune and Mefford, 1999).

2.2

FOCUSED SURVEYS FOR LOCALLY RARE, UNUSUAL AND SIGNIFICANT PLANTS

Focused botanical surveys were conducted during the habitat assessments and through the use of
meandering pedestrian transects over other areas of the property that provided potentially suitable habitat
for locally rare, unusual or significant plants. Special attention was given to those areas of possible
development. Habitat was evaluated for past, present, and potential occurrence of locally rare plant
species. Past survey findings onsite by both AES and others were also utilized for these analyses.
For the purposes of this report, locally rare, unusual and significant plants are those plant species that are
listed as such in the East Bay Chapter of CNPS publication, Rare, Unusual and Significant Plants of
Alameda and Contra Costa Counties (Lake, 2010).

3.0

RESULTS

3.1

HABITATS IDENTIFIED IN THE STUDY AREAS

As noted above, the study areas include those with potential to support good native species habitat, as
well as ecotone areas that have locally rare, unusual and significant plants. Habitats mapped onsite are
displayed in Figure 1 and discussed further below.
GRASSLAND HABITATS
There are both annual and perennial grassland types on the project site. The annual grasslands tended to
have lower native plant diversity compared to perennial grasslands. These grassland types are discussed
in more detail below.
Annual Grasslands
Annual grasslands are dominated by non-native annual grasses, and the vegetation composition can be
highly variable. This general grassland type is common throughout California, and is scattered
throughout the project site (Figure 1). On disturbed slopes, particularly around the old buried fuel tanks,
the annual grasslands on the project site correspond to the Wild Oat (Avena (barbata, fatua)) SemiNatural Herbaceous Stands (Sawyer et al., 2009). The highly disturbed grasslands found around
developed and paved areas correspond to the Brome-False Brome (Bromus (diandrus, hordeaceaus)-
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Brachypodium distachyon) Semi-Natural Herbaceous Stands (Sawyer et al., 2009). Trees and shrubs are
largely absent within grasslands, and non-native annual grasses and forbs usually dominate.
Common plant species observed within the Wild Oat Semi-Natural Herbaceous Stands on the project site
included wild oat (Avena fatua), big quaking grass (Briza maxima), soft brome (Bromus hordeaceus),
ryegrass (Lolium multiflorum), rattail fescue (Vulpia myuros), field mustard (Brassica rapa), and smooth
cat’s-ear (Hypochaeris glabra) and rough cat’s ear (Hypochaeris radicata). Vetch species (Vicia spp.)
and filaree (Erodium botrys) were common in the matrix. Occasional dense patches of Italian thistle
(Carduus pycnocephalus), purple thistle (Centaurea calcitrapa), yellow star thistle (C. solstitialis), and
rose clover (Trifolium hirtum) were easily found. Native species persisting even at low densities in this
grassland type include purple needlegrass (Nassella pulchra), sheep sorrel (Rumex acetosella), Fitch’s
spikeweed (Hemizonia fitchii), and sticky tarweed (Holocarpha virgata).
Common plant species observed within the Brome-False Brome Semi-Natural Herbaceous Stands on the
project site included: soft brome, wild oat, ripgut brome (Bromus diandrus), red brome (Bromus
madritensis ssp. rubens), nit grass (Gastridium ventricosum), ryegrass, rattail fescue, and field mustard.
Patches of Italian thistle, purple thistle, yellow star thistle, and rose clover were common. Native species
were very uncommon to absent in this grassland type.
Perennial Grasslands
Grasslands along the coast that have higher concentrations of native perennial bunchgrass species are
considered to be coastal prairie. Coastal prairie is found on marine terraces near the coast (below ~7001,000 feet) within the zone of coastal fog incursion from Santa Cruz County north into Oregon. Coastal
prairie in general is dominated by both sod and tussock-forming perennial grasses approximately one
meter in height, and includes relatively high diversity of both native and non-native species. Trees are
largely absent within this community and non-native annual grasses and forbs are often dominant or codominant; this grassland habitat frequently intermingles with scrub habitat to create a mosaic. The
composition of native and non-native species depends on historical land use and site conditions, but
coastal prairie is typically characterized by the constant presence (ubiquity) of purple needlegrass and
California oatgrass (Danthonia californica).
Grassland classification in California is still not well circumscribed. Stromberg et al., (2002) distinguish
three types of “coastal prairie” that correlate with topography and distance from the coast: coastal
terraces immediately adjacent to the ocean that are almost level (i.e., Coastal Terrace Prairie); grasslands
on the sides of isolated bald hills arising inland and up at least 10 m from the terraces, sometimes locally
known as “potreros” (i.e., Bald Hill Prairie); and drier, inland ridges well over 100 m above the coastal
terraces and bases of the inland mountain ranges (Inland Nassella Prairie). Stromberg et al., (2002) in
their survey of coastal prairie from Avila Beach to San Francisco, found that the percent of species
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present that were native plant species averaged 52 percent in Coastal Terrace Prairies, 63 percent in Bald
Hill Prairies, and 37 percent in Inland Nassella Prairies. Along the northern California coast, Coastal
Terrace Prairie typically corresponds to California Oatgrass (Danthonia californica) Herbaceous
Alliance; Bald Hill Prairie can correspond to Purple Needlegrass (Nassella pulchra) Herbaceous Alliance
or California Oatgrass Herbaceous Alliance; and Inland Nassella Prairie typically corresponds to Purple
Needlegrass Alliance (Sawyer et al., 2009). Only Coastal Terrace Prairie and Bald Hill Prairie perennial
grasslands were found on the project site, described in more detail below. In part due to this lack of clear
circumscription of grassland classifications, these areas of coastal prairie were identified on the habitat
map based on the larger habitat classification within which they are found, predominately as grasslands
but also in some cases as large canopy openings within scrub habitats.
Coastal Terrace Prairie
Coastal Terrace Prairie (CTP) may be best defined as grassland that develops on level terraces that
contains certain native indicator species (Stromberg et al., 2002). The Tetra Tech, Inc. and Wood (1998)
document characterizing the vegetation of the project site referred to both level grassland openings and
those on steep slopes as CTP. With the exception of study areas BB and CC, the hillside coastal prairie
grasslands are now better characterized as Bald Hill Prairies. Study areas BB and CC are better classified
as Coastal Terrace Prairie. All of these sites differ somewhat in composition, and can be further classified
using Sawyer et al. (2009).
The Coastal Terrace Prairie on the project site most closely resembles the California Oatgrass Herbaceous
Alliance (Sawyer et al., 2009). There is only one small opening that can be characterized as Coastal
Terrace Prairie according to Stromberg et al., (2002) and Sawyer et al. (2009): Study Area CC. Study
Area CC was small (approximately 0.2 acre), but was the only area where California oatgrass was
ubiquitous in the grassland. This species prefers more moisture than purple needlegrass, and Study Area
CC is perched on a level terrace very close to the ocean. Species that were common in this small patch of
Coastal Terrace Prairie include scarlet pimpernel (Anagalis arvensis), wild oat, soft brome, California
oatgrass, purple needlegrass, English plantain (Plantago lanceolata) and rattail fescue. Locally rare,
unusual and significant plants that can be found in wetland areas of Coastal Terrace Prairie include
foothill sedge (Carex tumulicola) and dear-bed sedge (Carex praegracilis).
A second small grassland opening on a level terrace perched close to the ocean (approximately 0.3 acre;
Study Area BB), was notable for its abundance of California fescue (Festuca californica), a native
perennial grass. It also had purple needlegrass and foothill needlegrass (Nassella cernua) in the matrix.
Although this native perennial grassland mix has not been described as coastal prairie, it is noteworthy for
the presence of these species.

Analytical Environmental Services
August 2010

7

Point Molate Mixed-Use Tribal Destination

Resort and Casino Project
Supplemental Habitat Analysis

Bald Hills Prairie
The Bald Hill Prairie on the project site most closely resembles the Purple Needlegrass Herbaceous
Alliance, and the Purple Needlegrass-Wild Oat (Nassella pulchra-Avena fatua) Association (Sawyer et
al., 2009). The best stands are located on the eastern edge of the project site bordering the Chevron
Property where they will not be impacted by the proposed project. These are excellent candidates for
special restoration/preservation as part of the overall restoration plan. Plant species frequently observed
within these Bald Hill Prairies included purple needle grass, wild oats, big quaking grass, California
brome (Bromus carinatus ssp. carinatus), ripgut brome, soft brome, California oat grass, Jepson’s blue
wildrye (Elymus glaucus ssp. jepsonii), big squirreltail (Elymus multisetus), red fescue (Festuca rubra
ssp. rubra), ryegrass, summer lupine (Lupinus formosus ssp. formosus), Torrey’s melic grass (Melica
torreyana), brome fescue, and rattail fescue. Some common forbs include yarrow (Achillea millefolium),
harvest brodiaea (Brodiaea elegans), owl clover (Castelleja densiflora ssp. densiflora), soap plant
(Chlorogalum pomeridianum var. pomeridianum), blue dicks (Dichelostemma capitatum ssp. capitatum),
smooth cat’s-ear, blue eyed grass (Sisyrinchium bellum), rose clover, winter vetch (Vicia villosa), filaree,
sheep sorrel, and Ithuriel’s spear (Triteleia laxa). Occasional woody scrub species established within the
grassland include California sagebrush (Artemesia californica), coyote brush (Baccharis pilularis), toyon
(Heteromeles arbutifolia), sticky monkeyflower (Mimulus aurantiacus), and poison oak (Toxicodendron
diversilobum). Locally rare, unusual and significant plants that occur in the Bald Hill Prairies include
dichondra (Dichondra donelliana), Jepson’s blue wildrye, and source populations for the widely planted
red fescue cultivar ‘Molate’.
SCRUB HABITATS
There are several scrub habitat types on the project site. The coastal scrub is composed primarily of
native species, while the riparian scrub on site is a mixture of natural and non-native species. The
invasive scrub is composed of non-native, invasive species and represents a high threat of invasion to
other habitats onsite. These scrub habitat types are discussed in more detail below.
Coastal Scrub
Coastal scrub habitat is scattered throughout the project site, however the best examples are in the eastern
portion of the project site. The best stands are largely adjacent to the best remaining coastal prairie on the
project site, where they will not be impacted by the proposed project. These areas are excellent
candidates for special restoration/preservation as part of the overall restoration plan. Trees are largely
absent within this community, though a few isolated coast live oak (Quercus agrifolia) were observed at
higher elevations. Shrub species are the dominant strata within this habitat type. The most common
shrub species within the coastal scrub habitats are native: toyon, coyote bush, California sagebrush, and
bush monkey flower. Other native woody species observed within the coastal scrub habitat onsite include
poison oak, coffeeberry (Rhamnus californica var. californica), snowberry (Symphoricarpos albus var.
laevigatus), gooseberry (Ribes californicum), and oso berry (Oemlaria cerasiformis). Native herbaceous
species observed in this community include pipevine (Aristolochia californica), goldenback fern
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(Pentogramma triangularis), pearly everlasting (Anaphalis margaritaceae), yerba buena (Satureja
douglasii), soap plant, and California figwort (Scrophularia californica).
Several areas on bluffs within the development envelope, below Tanks 1 and 2 (identified as Ecotone 4
on Figure 1), can be further classified as California Sagebrush Scrub. This habitat type most closely
resembles the California Sagebrush (Artemisia californica) Shrubland Alliance (Sawyer et al., 2009) and
is characterized by a dominance of California sagebrush (Artemisia californica). Although California
sagebrush is a native species, much of the vegetation layer within and beneath this scrub habitat is highly
degraded and openings in the shrub layer are dominated by non-native wild oat and broom species.
French broom (Genista monspessulana) has also invaded the margins of this habitat.
The California Sagebrush Scrub transitions to a codominant matrix of coyote bush, monkey flower,
poison oak, and California sagebrush in Ecotone 5 (Figure 1). The layer of herbaceous vegetation below
the scrub consists mostly of wild oat. The Coastal Scrub intergrades with grasslands, mixed riparian
scrub, Eucalyptus woodlands, and invasive broom scrub throughout the site. Several non-native annual
grassland species are found within small openings in the canopy of scrub habitats.
Mixed Riparian Scrub
Mixed riparian scrub surrounds the majority of ephemeral drainages that occur within the project site
(Figure 1). This vegetation community is a dense, prolific corridor with a highly variable species
composition. Tree, shrub, and/or vine species observed in this community include: red willow (Salix
laevigata), arroyo willow (Salix lasiolepis), coyote bush, Douglas false-willow (Baccharis douglasii),
blue elderberry (Sambucus mexicana), California bay (Umbellularia californica), poison oak, Himalayan
blackberry (Rubus armeniacus), California blackberry (Rubus ursinus), California wild rose (Rosa
californica), and California buckeye (Aesculus californica). Herbaceous species observed within the
mixed riparian community on-site include: poison-hemlock (Conium maculatum), yampah (Perideridia
kelloggii), Monterey centaury (Zeltnera muehlenbergii), hedge-nettle (Stachys ajugoides var. rigida),
willow-herb (Epilobium sp.), orchard grass (Dactylis glomerata), blue wild-rye, California goldenrod
(Solidago californica) and several species of ferns.
This habitat type is found adjacent to the majority of ephemeral drainages onsite. Willows comprise the
majority of the canopy of this habitat type adjacent to the wetland areas in the south-central and far
southeastern parts of the project site. The proposed project now includes a 50 ft buffer for all
jurisdictional wetlands and waters of the U.S. therefore; these riparian corridors would not be impacted by
the proposed project. Along the ephemeral drainages on the hill slopes, the species matrix is comprised
mostly of scrub and small trees such as toyon, California buckeye, California bay and elderberry. Several
locally significant plants occur within this habitat type, including pipevine and slender rush.
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Invasive Scrub
Invasive scrub is scattered throughout the project site and occurs in high concentrations along the
roadways and around many of the ruderal/developed areas (Figure 1). Invasive scrub also has
encroached significantly on the grassland habitats since the 1997 and 2007 field surveys (TetraTech and
Wood, 1998 and AES, 2008). This habitat type most closely resembles the Broom (Cytisus scoparius and
Others) Semi-Natural Shrubland Stands (Sawyer et al., 2009). Most of the plant species that compose this
community are non-native invasive (i.e., exotic) species that thrive on disturbance.
In most instances, the invasive scrub onsite is comprised of a single dominant species that has completely
colonized former grassland and native scrub habitats: French broom. French broom has a California
Invasive Plant Council (Cal-IPC, 2010) rank of high, based on having significant ecological impacts,
invasive potential, and ecological distribution. Other areas of invasive scrub on the project site are
composed of multiple non-native plant species along with French broom, such as fennel (Foeniculum
vulgare), big quaking grass, Himalayan blackberry, Italian thistle, yellow star-thistle, bristly ox-tongue,
prickly lettuce (Lactuca serriola), shortpod mustard (Hirschfeldia incana), purple sandspurry
(Spergularia rubra), Tangier pea (Lathyrus tingitanus), cut-leaf plantain (Plantago cornonopus), burclover (Medicago polymorpha), spotted spurge (Chamaesyce maculata), fluellin (Kickxia elatine), ripgut
brome, red brome, pampas grass (Cortaderia jubata), and mullein (Verbascum thapsus). None of these
species, typical of invasive scrub, are native. This habitat type is scheduled for removal as part of the
restoration plan.
EUCALYPTUS WOODLAND
Eucalyptus woodland has become naturalized in California since eucalyptus trees were first brought to the
State in the mid 1880’s. This corresponds to the Eucalyptus (globulus, camaldulensis) Semi-Natural
Woodland Stands (Sawyer et al., 2009). The eucalyptus woodland within the project site is a virtual
monoculture and eucalyptus is the dominant tree species in this habitat type. The majority of the
eucalyptus woodland habitat on the project site is located in the northern and eastern regions of the site,
up slope from the ruderal/developed areas associated with the Naval Fuel Depot (Figure 1). A few
smaller and less predominant stands of this habitat occur in the eastern and southern regions of the site.
Blue gum (Eucalyptus globules) is the dominant species within this community because few other plant
species can occur underneath the dense canopies of the stands and because eucalyptus trees secrete
alleleopathic chemicals that inhibit the growth of other plant species. However, French broom, fennel,
poison oak, toyon, Himalyan blackberry, pampas grass, Pacific sanicle (Sanicula crassicaulis), and
honeysuckle (Lonicera hispidula var. vacillans) are sparsely distributed in the peripheries of the thick
eucalyptus stands, and herbaceous cover including sticky monkey flower, wild oats, California and red
fescues can be found where the canopy is sparse enough to allow light to reach the ground.
On north- and west-facing cutbanks that receive more ample sunlight than the rest of the eucalyptus
understory, ecotones occur that contain more native vegetation. Native species that grow on these
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hillsides include California and red fescues, blue wildrye, purple needlegrass, poison oak, sticky monkey
flower, and California figwort. This ecotone area is found along the road cut at the northern and western
edges of the hill at the point, to the north of Tank 1 (identified as Ecotone 2 in Figure 1; see Section 3.2).
RUDERAL/DEVELOPED
The areas classified as ruderal/developed habitat within the project site include all existing buildings and
structures, pumps and stations, roads and parking areas, above ground pipes, cement-lined catch basins,
and otherwise disturbed or disrupted regions. Plant species observed within the ruderal/disturbed
communities onsite include: ryegrass, ripgut brome, soft brome, poison oak, Himalayan blackberry,
fennel, yellow star-thistle, bristly ox-tongue, prickly sow thistle (Sonchus asper), shortpod mustard,
Fuller’s teasel, French broom, Iberian knapweed (Centaurea iberica), skeleton weed (Chondrilla juncea),
prickly lettuce, filaree, and panicled willow-herb (Epilobium brachycarpum).
Areas onsite where underground tanks have been buried are also classified as ruderal/disturbed habitat
because these regions have been manipulated and flattened, have sparsely distributed non-native
vegetation and few native species, and are frequently mowed. At the time of the surveys in July, the areas
where underground tanks are located had been recently mowed and much of the vegetation was difficult
to identify.
Another area of note that is classified as ruderal/developed is the flat drum storage area located at the
southeast end of the site. While much of the vegetation growing here had sprouted through the cracks of
the pavement and are non-native, weedy species, there were areas of interest along the margins where
created wetlands exist. Several species of native sedge (Juncus sp. and Carex sp.) can be found in these
wetlands, including the locally significant slender rush. Additionally, a locally rare species of Centaury
(Centaurium muehlenbergii) occurs within the cracks and along the margins of the paved area.

3.2

ECOTONE HABITATS IDENTIFIED ONSITE

Some areas of transition between vegetation types (ecotones) were found to harbor several locally rare
species (Figure 1). Representative photographs of each ecotone area are presented in Figure 2.
Ecotone 1 contains native elements of Coastal Prairie, Coastal Scrub and freshwater wetland. This area
contains the only population of the locally rare yellow bush lupine (Lupinus arboreus), as well as bluff
lettuce (Dudleya farinosa), seaside golden yarrow (Eriophyllum staedachifolium), marsh gum
plant(Grindelia stricta var. angustifolia), and slender rush (Juncus occidentalis). Native species common
on this bluff include purple needlegrass, poison oak, California sagebrush, naked buckwheat, leafy
bentgrass (Agrostis pallens), Valley tassels (Castelleja attenuata), seaside yarrow, California poppy,
toyon, and blue eye grass. Ecotone 1 lies within the protective buffer for the San Francisco Bay
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PHOTO 1: Ecotone 1

PHOTO 4: Ecotone 4

PHOTO 2: Ecotone 2

PHOTO 5: Ecotone 5

PHOTO 3: Ecotone 3

SOURCE: AES, 2010
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Figure 2
Representative Site Photographs

Conservation and Development Commission (BCDC), and so will not be impacted by any proposed
project component.
Ecotone 2 contains native plant elements of Coastal Prairie and Northern Coastal Bluff Scrub, along with
disturbed roadside, including locally rare bluff lettuce, dichondra, and low bulrush (Scirpus cernuus).
Other native species present include sticky monkeyflower, red fescue, purple needlegrass, yarrow, blue
wildrye, California poppy, toyon, California sagebrush, coyote bush, Torrey’s melic grass (Melica
torreyana), yarrow, and poison oak. Prevalent non-native species include wild oats, black mustard, sweet
fennel, and rough cat’s ear. Ecotone 2 exists adjacent to a possible development envelope, but would not
be directly impacted by any project component. The quality of this habitat could be improved by
removing and managing invasive, non-native species to allow expansion of native species.
Ecotone 3 contains Eucalyptus woodland above a south- and west-facing cutbank with remnant native
elements of Northern Coastal Bluff Scrub and coastal prairie species. It is notable for having locally rare
Jepson’s blue wildrye, seaside golden yarrow and red fescue. It also contains a good diversity of other
native species, including California and red fescues, blue wildrye, purple needlegrass, poison oak, sticky
monkey flower, elderberry, oso berry (Oemleria cerasiformis) and California figwort. Non-native,
invasive species present in the understory of the Eucalyptus woodland include French broom, pampas
grass, wild oats and sweet fennel. All of these areas have very high overall plant diversity and high native
plant diversity, with good restoration potential. Ecotone 3 lies within the development envelope and has
the potential to be impacted by the proposed project. The information obtained about the plant
composition of this ecotone has helped to identify the success criteria for restoration areas of similar
exposure predominately where invasive species are slated for removal. Some species have the potential
to be salvaged from this site and transplanted to newly graded restoration areas. This ecotone may also
serve as an onsite seed source for restoration.
Ecotone 4, as discussed above, contains elements of California Sagebrush Scrub and Coastal Scrub.
Although highly degraded, this west-facing hillside is worthy of note for the ubiquity of California
sagebrush cover and abundant California figwort despite close proximity of the invasive Eucalyptus
woodland just up slope. Ecotone 4 lies within possible development envelope and has the potential to be
impacted by the proposed project. The information obtained about the plant composition of this ecotone
has helped to identify the success criteria for restoration areas of similar exposure predominately where
invasive species are slated for removal. Some species have the potential to be salvaged from this site and
transplanted to newly graded restoration areas. This ecotone may also serve as an onsite seed source for
restoration.
Ecotone 5 contains native plant elements of coastal prairie and coastal scrub adjacent to a west-facing
bluff. This area contains a high density of coast buckwheat (Eriogonum nudum ssp. nudum) along the
upper edge of the bluff, as well as purple needlegrass in the grassland area. Ecotone 5 lies within a
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possible development envelope and has the potential to be impacted by the proposed project. The
information obtained about the plant composition of this ecotone has helped to identify the success
criteria for restoration areas of similar exposure predominately where invasive species are slated for
removal. Some species have the potential to be salvaged from this site and transplanted to newly graded
restoration areas. This ecotone may also serve as an onsite seed source for restoration.

4.0

DISCUSSION

Prior to the introduction of non-native plants in California, the grasslands of the Portrero Hills, which
include Pt. Molate and the project site, could probably have been classified as a mosaic of alliances
similar to California Oatgrass, Purple Needlegrass and Red Fescue alliances, depending on differences in
soils, moisture and slopes. This mosaic of grasslands all would have been considered Coastal Prairie,
interspersed with Coastal Scrub. However, historic land use patterns on the project site have resulted in
vegetation ranging from urban landscaping, invasive scrub and Eucalyptus woodland, to Annual
Grassland interspersed with native coastal grassland (including CTP and Bald Hills Prairie) and shrubland
remnants (AES, 2009; Tetra Tech, Inc. and Wood, 1998). The flat lands adjacent to the ocean (formerly
beach strand, scrub and grassland) have been heavily disturbed since the early 1900’s. With fill materials
placed over Bay Mud and marsh deposits, the soil in this area is now classified as Urban Land soil (AES,
2009). With the exception of grazing and the introduction of some exotic forage plants, most of the
hillsides on the project site, comprised of Millsholm Loam soil, were relatively undisturbed prior to heavy
earth-moving for road building, tank installations and other infrastructure related to the establishment of
the fuel depot in the 1940’s (AES, 2009). The least disturbed area on the project site appears to be the
tankless area along the southeast edge of the project site, adjacent to the Chevron facilities.
These historic land use patterns are reflected in the 2010 surveys. Several study areas (B, D, E, F, H and
I; Figure 1), mostly along the southeastern edge of the project site, provide surprisingly good stands of
coastal prairie habitat. Fourteen to 20 native species were found in each of these study areas in the late
May surveys, and higher overall diversity would be reflected if surveys were repeated early and late in the
growing season to capture species not identifiable with one survey. Nonetheless, these numbers compare
favorably with good stands of coastal prairie types elsewhere in central and northern California
(Stromberg et al., 2002). In contrast, areas classified strictly as Annual Grassland (Figure 1) generally
had fewer than five, if any, native grassland species. In addition, some grassland study areas, especially
in the northern and western portions of the project site, have become overgrown with invasive French
broom and eucalyptus species since the 1998 surveys were completed and can no longer be considered
grasslands. Indeed, some of these areas have seen canopy closure by French broom just within the last
three years since AES conducted floristic surveys in 2007.
Several study areas provide surprisingly good stands of native coastal scrub and grassland habitat. In all
of the grassland areas across the project site and regardless of vegetation classification, the percent cover
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of non-native grasses is a minimum of 60 percent. As noted from the Elkhorn Slough workshop on the
management and restoration of coastal prairie (2004), the diversity of native plants, not the percent cover,
provides the best tool for identifying good candidates for preservation and restoration.
On the project site, the highest quality grasslands (study areas B, D, E, F, and I) had at least 50 percent
native species observed and were all Bald Hills Prairie. Study Area H also contained 50 percent native
species, but had been encroached upon so severely that only approximately 0.2 acre remains. Study Area
N was notable for having over 40 percent native species, and is the only site where the locally rare willow
dock (Rumex salicifolius ssp. crassus) has been observed on the project site since 1996 (Lake, 1996). The
steep slopes, Milsholm soils, and south- and west- aspects of most of the coastal prairie sampled on the
project site suggest relatively xeric coastal conditions compared to what might be found on flat terraces.
The flat hilltops on the project site were all used to bury tanks or install other infrastructure, and have few
remnant native species. Native grass indicators of drier coastal prairie present on the project site include
purple needlegrass, red fescue, California brome, big squirreltail grass, and Jepson’s blue wildrye.
California oatgrass, a native grass that prefers somewhat more mesic conditions, was present at low
frequencies in some of the study areas (e.g., study areas B, D, and E), and was only found to be
ubiquitous in Study Area CC, on a coastal terrace site.
Regardless of these subtle differences in categorizing remnant coastal grassland, what the data show to be
high quality sites have the potential to be considered sensitive native habitat in the California Natural
Diversity Database (CNDDB). Native coastal grassland has been reduced by more than 99 percent over
the past 250 years, and all areas have been invaded to various degrees by exotic species. The high quality
sites identified in this report can be improved by managing to reduce non-native species, and as reference
data to create new perennial grassland restorations. They are therefore identified as some of the best
candidates for preservation and restoration under the final restoration plan which will be developed for
the site with local input.
In addition to the grasslands of significance onsite, much of the coastal scrub identified in Figure 1 is of
high quality. The best areas of coastal scrub exist in conjunction with the perennial grasslands at the
eastern portion of the project site in areas proposed for restoration and preservation.

4.1

RECOMMENDATION FOR PRESERVATION, RESTORATION AND REVEGETATION

Quantitative and qualitative assessments were used to analyze the current density and distribution of
native plants within the varied habitats throughout the project site. These assessments revealed certain
areas that contain a high diversity of native plant species. The best examples of remnant native grassland
and coastal scrub are all outside the possible development areas, and are proposed for preservation. The
existing drainages on the eastern half of the project site will also be preserved with 50-foot setbacks, but
at present are largely degraded. These riparian areas and more degraded grassland areas presently located
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atop the old fuel tanks would require more intensive restoration efforts than the preserved areas. Finally,
the invasive scrub and Eucalyptus woodland areas on the project site would require almost complete
removal of the existing vegetation, followed by revegetation with appropriate native species. Seeds from
nearby native species and transplants from native species within the possible development areas should be
used to the extent possible wherever revegetation activities commence, in conjunction with long term
monitoring and adaptive management to control those invasive species. A comprehensive restoration and
management plan is required by the Draft EIS/EIR. Figure 3 displays potential areas for restoration and
preservation based solely on the relative value of habitat on-site.
Preservation consists of identifying, protecting and managing relatively intact native habitat, as well as
other features of interest such as locally rare or otherwise significant plant populations. Preservation
activities may include permanent or seasonal access restrictions through fencing, signage, and public
educational programs, as well as regular monitoring and appropriate adaptive management to control nonnative plant invasions. Areas that are recommended for preservation at Pt. Molate include those coastal
grassland areas that have at least 50 percent native plant presence, as well as areas of relatively pristine
coastal scrub. The exceptional areas of coastal prairie include study areas B, D, E, F and I (see Figure 3).
Relatively pristine coastal scrub areas include those adjacent to grassland study areas B, D, E, and F, as
well as along the eastern border of the project site. Study areas H and I lie at the edge of the proposed
development at the south end of the project site.
Candidates for more rigorous restoration include the riparian corridors, wetlands on the eastern edge of
the project site containing the federal endangered Suisun marsh aster, and some of the annual grasslands
atop the old fuel tanks and along roadways (such as study area H). All wetlands on the project site are
currently slated for avoidance to the maximum extent feasible in the Draft EIS/EIR with at least a 50-foot
setback from both sides of the watercourse or wetland. These corridors and the setbacks are identified on
Figure 1. Based on the 2010 surveys, all of the riparian corridors are degraded and would benefit from
restoration to plant native species and remove non-native and invasive species such as French broom,
eucalyptus, sweet fennel, and Himalayan blackberry. However, the wetland drainages in the eastern half
of the project site are particularly worthy candidates for restoration/enhancement because they would link
up other relatively high quality native habitats on the project site, creating an interconnected mosaic of
native coastal California grassland, scrub, wetland and riparian habitats.
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SOURCE: GlobeXplorer Aerial Photograph, 4/1/2009; Wetlands and Water Resources, Inc., 2007; AES 2010
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Restoration of the wetland containing the Suisun marsh aster, in particular, would benefit from removal of
French broom, Himalayan blackberry, and pampas grass. Finally, any restoration of annual grassland
should be considered secondary to restoring and conserving the remnant native grassland areas.
However, the flat hilltop tank areas could support native grassland species that prefer more mesic
conditions than are found on the grassland slopes, due to slower water runoff. Restoration of some of
these areas would be desirable to expand the overall native grassland diversity on the project site. This
might be especially appropriate at study areas J, L, and M, where qualitative assessments revealed fairly
good remnant native plant diversity and/or locally rare species.
Intensive revegetation would be beneficial in the nearly monoculture stands of French broom, eucalyptus
and pampas grass. This would require several years of gradual exotic species removal, native replanting
and management. All areas dominated by these species will be targeted for revegetation. Several of the
non-native, invasive species on the project site pose an alarming threat to conservation of the sensitive
natural habitats described above. French broom, sweet fennel, pampas grass, and eucalyptus in particular
are the most serious threats to the native habitats on the project site due to their ability to rapidly colonize
native habitats. Annual species of grasses including big quaking grass (also known as rattlesnake grass),
ryegrass, ripgut brome, wild oat, and non-native vulpia fescues appear to be the most abundant invasive
grasses within the grasslands. Effective management tools include hand removal and herbicide
treatments. This is a major emphasis of the proposed mitigation and restoration activities that were
included in the Draft EIR/EIS.
SUCCESS CRITERIA FOR FUTURE RESTORATION
Possible goals for future restoration include maintaining the best examples of native perennial grassland
and native coastal scrub on the project site, re-establishing native habitat in areas that have previously
been degraded (and are not areas for possible new development); maintaining and expanding restored
natural habitat; maintaining and expanding viable populations of existing special-status and locally rare,
unusual, and significant plants; and reducing the threat posed by invasive non-native vegetation. All of
the grasslands and scrub best suited for preservation are found on the eastern half of the project site
(Figure 3). In addition, as noted above, riparian corridors and wetlands are expected to be protected by at
least 50-foot buffers and are proposed to be considered for restoration.
To attain these goals, the data gathered for this study, as well as all past studies of the site, should be
utilized to create success criteria and pre-restoration baseline data that would be integrated into the
proposed comprehensive restoration and management plan for the site.
The comprehensive restoration and management plan, including native grasslands, is required in the Draft
EIS/EIR. Since an essential component of any restoration plan would be the removal of invasive species,
it is anticipated that the total acreage of native habitats will increase on the project site over time. A key
element of any restoration plan would also include the preservation and enhancement of the remaining
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natural scrub and grassland areas, especially those that exhibit the greatest diversity of native species, on
the project site. Data summarized for this purpose (in this report and in AES, 2010; raw data available
upon request for all of the studied areas of both grasslands and ecotones) should serve as a baseline for
restoration monitoring; success criteria should be based on reference populations of the best examples of
perennial grassland and coastal scrub surveyed on the project site. These data include percent native
composition, percent native cover, and overall species composition. A second major element of any
restoration plan would include the restoration of riparian corridors and the Suisun marsh wetland, as well
as the removal of broom, eucalyptus and pampas grass swards followed by replanting with native species.
Table 1 presents a sample planting palette by habitat type that could be used onsite for restoration of
native habitats.
TABLE 1
SAMPLE PLANTING PALETTE FOR RESTORATION AREAS
Habitat Type

Recommended
Species*

Perennial Grassland
Coastal Terrace Prairie

Grasses and
Forbs

Shrubs

Trees

Danthonia californica,
Festuca rubra,
Festuca californica,
Nassella pulchra

None

None

Coastal Scrub

Riparian Woodland

Danthonia californica,
Nassela pulchra.,

Carex praegracilis,
Carex tumulicolus,
Juncus effusus,
Juncus occidentalis

Artemesia californica
Baccharis pilularis,
Mimulus aurantiacus,
Rhamnus californica

Baccharis pilularis,
Rosa californica,
Rubus ursinus,

Bald Hills Prairie
Achillea millefolium
Bromus carinatus ssp.
carinatus,
Danthonia californica
Elymus glaucus
Elymus multisetus,
Nassella pulchra,
Plantago erecta

None

None

Heteromeles arbutifolia

Aesculus californica,
Heteromeles arbutifolia,
Salix spp.,
Umbellularia californica

*Recommended Species were selected on the basis of their ubiquity, ease of propagation, and historical importance in these habitats. This list does not
preclude the addition of other native species appropriate to these habitats.
Source: AES 2010

Annual monitoring for native and invasive species should be conducted as part of the long-term adaptive
management program for maintenance of coastal prairie and native scrub habitats selected for
preservation and restoration at Point Molate. This and other activities should be integrated into the final
vegetation management plan as long-term maintenance goals.
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