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Section 1 Introduction

Section 1.

INTRODUCTION

Nomad Ecology, LLC (Nomad) prepared this Biological Resources Assessment for the Knightsen
Wetland and Restoration and Flood Protection Project (project) on the 639-acre Nunn Property for the
East Contra Costa County Habitat Conservancy (Conservancy). The project is located east of Knightsen,
in unincorporated Contra Costa County, California (Figures 1 and 2). The project will help the
Conservancy meet conservation goals of the East Contra Costa County Habitat Conservation Plan and
Natural Community Conservation Plan (HCP/NCCP) (Jones & Stokes 2006).
This report provides an assessment of existing conditions, evaluates habitat suitability for special-status
plant and wildlife species, analyzes potential project impacts to biological resources, and provides
recommendations for impact avoidance and minimization. This report complies with all requirements of
the HCP/NCCP. This report also addresses biological resources subject to the California Environmental
Quality Act (CEQA).
The study area for this report comprises 639 acres and includes two parcels bisected by Delta Road both
owned by the County. The 78-acre “northern parcel” (APN 020-171-001) is north of Delta Road and
includes a variety of natural habitats, some of which are sensitive. The 561-acre “southern parcel” (APNs
020-172-004) is south of Delta Road and is currently used to grow row crops such as wheat, and hay.
(Figure 3). The location of the project footprint within the study area has not been determined as the
project is still in the conceptual design phase.

1.1.

PROJECT DESCRIPTION

The Knightsen Wetland Restoration and Flood Protection Project is a multi-objective effort on a 639-acre
property to attenuate flooding in the community of Knightsen, restore a mosaic of wetland and upland
habitats for special status species, provide water quality benefits, and provide recreation and Delta access.
This project will contribute to the conservation goals of the HCP/NCCP.
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Location of the Study Area
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Location of the Study Area on USGS Quad
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Section 2.
2.1.

STUDY METHODS

DEFINITIONS

The following terms were used to evaluate the sensitivity of on-site biological resources and potential
impacts of the proposed project. Terms and definitions are derived from the CEQA Guidelines and
regulatory agencies, where applicable.
Study Area

The study area for this report comprises 639 acres and includes two parcels
bisected by Delta Road both owned by the County. The 78-acre “northern parcel”
(APN 020-171-001) is north of Delta Road. The 561-acre “southern parcel”
(APNs 020-172-004) is south of Delta Road and is bound to the west by Byron
Highway, and to the south by Eagle Lane and an unnamed slough (Figure 3). The
analysis for this report extends beyond the immediate study area to address
potential impacts to special-status wildlife species that could result from
construction of the project.

Project Area

The location of the project footprint within the study area has not been
determined as the project is still in the conceptual design phase. The exact project
area will be based on construction plans and will be smaller than the study area.

Direct Impact

Impacts (or primary effects) which are caused by the project and occur at the
same time and place [CEQA Guidelines, Title 14 CCR, Section 15358(a)(1)].

Indirect Impact

Impacts (or secondary effects) which are caused by the project and are later in
time or farther removed in distance, but are still reasonably foreseeable. These
may include growth-inducing effects and other effects related to induced changes
in the pattern of land use, population density, or growth rate, and related effects
on air and water and other natural systems, including ecosystems [CEQA
Guidelines, Title 14 CCR, Section 15358(a)(2)].

Critical Habitat

Defined by the Endangered Species Act (ESA), as amended (Code of Federal
Regulations, Title 50, Section 17), as “a specific geographic area(s) that is
essential for the conservation of a threatened or endangered species and that may
require special management and protection. Critical habitat may include an area
that is not currently occupied by the species but that will be needed for its
recovery.” Critical habitat designations are published in the Federal Register. The
final boundaries of the critical habitat area are also published in the Federal
Register for federally listed species by USFWS and NOAA Fisheries.

DPS

A distinct population segment (DPS) is a vertebrate population or group of
populations that are distinct from other populations of the species and significant
in relation to the entire species. The ESA provides for listing species, subspecies,
or distinct population segments of vertebrate species.

2.2.

SIGNIFICANCE CRITERIA

The significance criteria are based in part on the Environmental Checklist (CEQA Guidelines Appendix G
[Title 14 CCR, Section 15000-15387]). These criteria are used to determine the extent to which the
proposed project would impact sensitive biological resources. The threshold of significance may vary for
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each species or habitat, and is determined by the lead agency. Using these guidelines, the project would
result in a significant impact if it would:
•

Have a substantial adverse effect, either directly or through habitat modifications, on any species
identified as a candidate, sensitive, or special-status species in local or regional plans, policies, or
regulations, or by the California Department of Fish and Wildlife (CDFW) or U.S. Fish and
Wildlife Service (USFWS).

•

Have a substantial adverse effect on any riparian habitat or other sensitive natural community
identified in local or regional plans, policies, regulations, or by CDFW or USFWS.

•

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

•

Interfere substantially with the movement of any native resident or migratory fish or wildlife
species or with established native resident or migratory wildlife corridors, or impede the use of
native wildlife nursery sites.

•

Conflict with any local policies or ordinances protecting biological resources, such as a tree
preservation policy or ordinance.

•

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

2.3.

DATA RESOURCES

Background information for listed and special-status plant and wildlife species, and sensitive natural
communities was compiled through a review of the following resources:
U.S. Fish and Wildlife Service (USFWS):
• Federal Endangered and Threatened Species that could occur in or may be affected by work
within the Knightsen Wetland Restoration and Flood Protection Study Area (USFWS 2017a)
• National Wetland Inventory for the Woodward Island and Brentwood Quadrangle (USFWS
2017b)
National Marine Fisheries Service – West Coast Region – California (NMFS):
• Intersection of USGS 7.5’ Topographic Quadrangles with NOAA Fisheries ESA Listed Species,
Critical Habitat, Essential Fish Habitat, and MMPA Species Data within California for the
Woodward Island and Brentwood Quadrangles (NMFS 2016)
California Department of Fish and Wildlife (CDFW):
• List of California Vegetation Alliances and Associations. The Vegetation Classification and
Mapping Program (CDFG 2010)
• Special Animal List (CDFW 2017a)
• State and Federally Listed Endangered, Threatened and Rare Plants of California (CDFW 2017b)
• State and Federally Listed Endangered and Threatened Animals of California (CDFW 2017c)
• Special Vascular Plants, Bryophytes, Lichens List (CDFW 2017d)
• California Natural Diversity Database (CNDDB) Query for the Antioch North, Antioch South,
Bouldin Island, Brentwood, Byron Hot Springs, Clifton Court Forebay, Holt, Jersey Island,
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Tassajara, Terminous, Woodward Island, and Union Island USGS 7 ½ Minute Quads (CNDDB
2017)
Other Sources:
• East Contra Costa County Habitat Conservation Plan and Natural Community Conservation Plan
(Jones & Stokes 2006)
•
•
•
•
•
•
•
•
•
•

The Jepson Manual, 2nd Edition (Baldwin et al. 2012)
The California Native Plant Society’s Inventory of Rare and Endangered Plants of California
(CNPS 2017)
A Manual of California Vegetation (Sawyer et al. 2009)
Consortium of California Herbaria (CCH 2017)
Contra Costa County Breeding Bird Atlas (Glover 2009)
Contra Costa County Watershed Atlas (CCCCDD 2003)
East Contra Costa County Historical Ecology Study (Stanford et al. 2011)
Annotated Checklist of the East Bay Flora (CNPS 2013)
Unusual and Significant Plants of Alameda and Contra Costa Counties. Eighth Edition (Lake
2010)
2016 Covered Plant Species Inventory of Preserve System Acquisitions, East Contra Costa
County Habitat Conservancy, Contra Costa County, California (Nomad Ecology 2016)

Botanical taxonomy and nomenclature conforms to The Jepson Manual, 2nd Edition (Baldwin et al. 2012).
Common names of plant species are derived from The Calflora Database (Calflora 2017). Land cover
types and vegetation described herein conform to the HCP/NCCP (Jones & Stokes 2006), Preliminary
Descriptions of the Terrestrial Natural Communities of California (Holland 1986) and/or A Manual of
California Vegetation (Sawyer et al. 2009); wetland and deepwater habitat classifications conform to
Classification of Wetlands and Deepwater Habitats of the United States (Cowardin et al. 1979), where
appropriate.
Nomenclature for special-status plant species conform to the Inventory of Rare and Endangered Plants of
California (CNPS 2017) and Special Vascular Plants, Bryophytes and Lichens List (CDFW 2017d).
Nomenclature for common and special-status wildlife conforms to the nomenclature used in the Complete
List of Amphibian, Reptile, Bird and Mammal Species in California (CDFW 2016), and in the CNDDB
(CNDDB 2017).

2.4.

REGULATORY FRAMEWORK

Habitat Conservation Plan/Natural Community Conservation Plan
The primary goal of the East Contra Costa Habitat Conservation Plan/Natural Community Conservation
Plan (HCP/NCCP) is to “provide an effective framework to protect natural resources in eastern Contra
Costa County, while improving and streamlining the environmental permitting process for impacts on
endangered species.” The HCP/NCCP provides comprehensive species, wetlands, and ecosystem
conservation and contributes to the recovery of endangered species in northern California. The
HCP/NCCP avoids project-by-project permitting that is generally costly and time consuming for
applicants and often results in uncoordinated and biologically ineffective mitigation.
The HCP/NCCP obtains authorization for take of covered species under the Federal Endangered Species
Act (FESA) and California Endangered Species Act (CESA) for the reasonable expansion of urban
development and specific rural infrastructure projects outside these urban boundaries that will support
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urban growth. The HCP/NCCP inventory area is located in the eastern portion of Contra Costa County
and is identified as the area in which impacts are evaluated and conservation will occur.
Covered species are those species fully addressed in the HCP/NCCP and are included in the ESA and
NCCP incidental take permits by evaluating and complying with avoidance and minimization
requirements at a regional scale (Table 1). In addition, the HCP/NCCP includes “no-take” species, which
are species for which take is not authorized under the Natural Community Conservation Plan Act (Table
2). In order to comply with the terms of the HCP/NCCP, the applicant must avoid all direct and indirect
impacts on no-take species.
Table 1. Covered Species in the HCP/NCCP
COVERED SPECIES (28 SPECIES)
PLANTS

AMPHIBIANS

Mount Diablo manzanita

California tiger salamander

Brittlescale

California red-legged frog

San Joaquin spearscale

Foothill yellow-legged frog

Big tarplant

REPTILES

Mount Diablo fairy lantern

Northern California legless lizard

Recurved larkspur

Alameda whipsnake

Round-leaved filaree

Giant garter snake

Diablo helianthella

Western pond turtle

Brewer’s dwarf flax

BIRDS

Showy madia

Tricolored blackbird

Adobe navarretia

Western burrowing owl

INVERTEBRATES

Swainson’s hawk

Longhorn fairy shrimp

Golden eagle

Vernal pool fairy shrimp

MAMMALS

Midvalley fairy shrimp

Townsend’s western big-eared bat

Vernal pool tadpole shrimp

San Joaquin kit fox

Table 2. No-Take Species in the HCP/NCCP
NO TAKE SPECIES (10 SPECIES)
PLANTS

WILDLIFE

Large-flowered fiddleneck

American peregrine falcon

Alkali milk-vetch

Golden eagle

Mount Diablo buckwheat

Ringtail

Diamond-petaled poppy

White-tailed kite

Contra Costa goldfields

-

Caper-fruited tropidocarpum

-
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Per the HCP/NCCP, planning surveys are conducted to identify biological resources on site. The first step
in planning surveys is mapping the land cover types. Based on the land cover types and associated Habitat
Elements identified in the study area, Species-Specific Planning Survey Requirements may be triggered.
Species-Specific Planning Survey Requirements include identifying and mapping habitat for covered
wildlife and conducting botanical surveys for plants. Special-status wildlife and plants specific to this
project that are covered under the HCP/NCCP are discussed in Section 4. The HCP/NCCP also lists
Uncommon Vegetation Types, which are a subset of land cover types and are included under the
discussion of Sensitive Natural Communities below and in Section 4.
Sensitive Natural Communities
Sensitive natural communities are characterized as plant assemblages that are unique in constituent
components, restricted in distribution, supported by distinctive edaphic conditions, considered locally
rare, potentially support special-status plant or wildlife species and/or receive regulatory protection from
municipal, county, state and/or federal entities. The regulatory framework that protects sensitive natural
communities is derived from local, state and federal laws and regulations including Section 10 of the
federal Rivers and Harbors Act, Sections 401 and 404 of the federal Clean Water Act, Section 1600 et seq.
of the California Fish and Game Code, Section 15065 of the CEQA guidelines, and various other city or
county codes. Implementation and enforcement of these regulations are conducted by their respective
regulatory entities such as the U.S. Army Corps of Engineers, California Regional Water Quality Control
Board, CDFW, lead agency and/or various cities or counties. The CNDDB treats a number of natural
communities as rare, which are given the highest inventory priority (Holland 1986; CDFG 2010).
The HCP/NCCP also identifies eight Uncommon Vegetation Types and eight Uncommon Landscape
Features, which are a subset of land cover types. Uncommon Vegetation Types and Uncommon
Landscape Features identified in the HCP/NCCP are depicted below in Table 3 and discussed in Section 4
under Sensitive Natural Communities. For a summary of the laws and regulations regarding sensitive
natural communities please refer to Appendix A.
Table 3. Uncommon Vegetation Types and Uncommon
Landscape Features of the HCP/NCCP
UNCOMMON VEGETATION TYPES AND LANDSCAPE FEATURES
UNCOMMON VEGETATION TYPES

Purple Needlegrass Grassland
Wildrye Grassland
Wildflower Fields
Squirreltail Grassland
One-sided Bluegrass Grassland
Serpentine Grassland
Saltgrass Grassland (= Alkali Grassland)
Alkali Sacaton Bunchgrass Grassland
UNCOMMON LANDSCAPE FEATURES

Rock Outcrops
Caves
Springs and Seeps
Scalds
Sand Deposits
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UNCOMMON VEGETATION TYPES AND LANDSCAPE FEATURES
Mines
Buildings (bat roosts)
Potential Nest Sites (trees or cliffs)

Special-Status Species
Special-status plant species are defined as those species listed as endangered or threatened, are proposed
or candidates for listing, or are designated as fully protected species under one or more of the following
regulatory statues: ESA, as amended (Code of Federal Regulations, Title 50, Section 17), California
Endangered Species Act (CESA) (California Code of Regulations Title 14, Section 670.5), California
Fish and Game Code (Sections 1901, 2062, 2067) and the Native Plant Protection Act (NPPA) of 1977.
San Mateo County’s Local Coastal Program Policies also includes species they have identified as
significant. Special-status species may also include locally rare species defined by CEQA guidelines
15125(c) and 15380, which may include species that are designated as sensitive, declining, rare, locally
endemic or as having limited or restricted distribution by various federal, state, and local agencies,
organizations, and watch lists. Their status is based on their rarity and endangerment throughout all or
portions of their range. Such species are referred to as special-status species or “target species” herein.
For a summary of the laws and regulations regarding special-status species please refer to Appendix A.
The California Native Plant Society (CNPS) has developed and maintains an inventory of rare, threatened
and endangered plants of California. This information is published in the Inventory of Rare and
Endangered Vascular Plants of California. The rarity ranking contained in the CNPS inventory is
endorsed by the CDFW and effectively serves as its list of “candidate” plant species. The following
identifies the definitions of the CNPS California Rare Plant Ranks:
•

Rank 1A: Plants presumed to be extinct in California;

•

Rank 1B: Plants that are rare, threatened, or endangered in California and elsewhere;

•

Rank 2A: Plants presumed extirpated in California, but more common elsewhere

•

Rank 2B: Plants rare, threatened, or endangered in California, but more common elsewhere

•

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

•

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

California Rare Plant Rank 1B and 2B species are considered eligible for state listing as endangered or
threatened pursuant to the California Fish and Game Code. As part of the CEQA process, such species
should be fully considered, as they meet the definition of threatened or endangered under the NPPA and
Sections 2062 and 2067 of the California Fish and Game Code. California Rare Plant Rank 3 and 4
species are considered to be either plants about which more information is needed or are uncommon
enough that their status should be regularly monitored. Such plants may be eligible or may become
eligible for state listing, and CNPS and CDFW recommend that these species be evaluated for
consideration during the preparation of CEQA documents (CNPS 2001a, 2017), as some of these species
may meet NPPA and CESA criteria as threatened or endangered.

2.5.

PERSONNEL AND FIELD INVESTIGATION

2.5.1

RECONNAISSANCE VISIT AND WILDLIFE PLANNING SURVEYS

Senior wildlife biologist Meghan Bishop conducted a reconnaissance site visit and HCP/NCCP planning
surveys on May 16, 2017. During the reconnaissance site visit, all proposed impact areas and vegetation

Biological Resources Assessment – Knightsen Wetland Restoration and Flood Protection Project, Contra Costa County, California

10

Section 2 Study Methods

communities within the study area were visited and evaluated for their potential to support sensitive
biological resources. All wildlife species observed or recognized by diagnostic sign (e.g. tracks, scat,
burrow activity, carcasses, castings, prey remains, etc.) were recorded and identified.
Planning surveys in accordance with Section 6.3.1 of the HCP/NCCP (Jones & Stokes 2006) were
conducted to identify breeding/nesting habitat for California tiger salamander, California red-legged frog,
covered shrimp species, Swainson’s hawks, and no take wildlife (golden eagle, peregrine falcon, whitetailed kite, and ringtail). Planning surveys were also conducted to identify suitable breeding, roosting, and
denning habitat for the Townsend’s big-eared bat, San Joaquin kit fox, and western burrowing owl.
Focused species surveys for wildlife species were not conducted during these field investigations.
Land cover types on site were mapped in accordance with the HCP/NCCP during wetland delineation and
rare plant surveys.

2.5.2

WETLAND DELINEATION

A wetland assessment was conducted by Ms. McDermott and Nomad senior botanist Heath Bartosh on
April 13 and May 11, 2016, by Ms. McDermott and Nomad botanist Jaclyn Inkster on May 20, 2016, and
by Ms. McDermott and botanist Adam Chasey on November 30, 2016. Ms. McDermott conducted an
additional site visit on January 18, 2017 to map areas of standing water on the portion of the Nunn
property that is north of Delta Road. A formal wetland delineation was conducted by Ms. McDermott and
Environmental Science Associates wetland ecologist Stephanie Bishop on May 9, 16, and 19, 2017. The
field studies were conducted in accordance with the U.S. Army Corps of Engineers’ (Corps) Wetlands
Delineation Manual (Environmental Laboratory 1987) and the Regional Supplement to the Corps of
Engineers Wetland Delineation Manual: Arid West Region (U.S. Army Corps of Engineers 2008). Based
on this protocol, topography and field characteristics including evidence of inundated or saturated soil
conditions resulting from permanent or periodic inundation by ground water or surface water, the
prevalence of hydrophytic vegetation (e.g. plant species typically adapted for life in saturated soil
conditions), and the presence of hydric soils, were evaluated to determine the limits of potentially
jurisdictional waters of the U.S. within the study area.
The methodology and results of the wetland delineation are detailed in Wetland Delineation and
Preliminary Jurisdictional Determination, Knightsen Wetland Restoration and Flood Protection Project
(Nomad Ecology in prep).

2.5.3

RARE PLANT SURVEYS

Protocol-level rare plant surveys were conducted in April, May, June, July and September 2017. Nomad
botanist and vegetation ecologist Erin McDermott and botanist Adam Chasey conducted botanical
surveys on April 20, 2017. Mr. Chasey conducted surveys on April 21, 2017. Ms. McDermott, Mr.
Chasey, and Nomad botanist Gregg Webber conducted surveys on May 22, 2017. Ms. McDermott, Mr.
Chasey, and Nomad Botanist Jaclyn Inkster conducted surveys on June 20, 2017. Mr. Chasey and Mr.
Webber conducted surveys for Mason’s lilaeopsis (Lilaeopsis masonii) and Delta mudwort (Limosella
australis) on July 6, 2017 via kayak. Nomad Senior botanist Heath Bartosh conducted surveys on
September 20, 2017. The purpose of these surveys was to conduct an inventory of vascular plants of the
study area to document occurrences of rare, threatened, or endangered species, and other special-status
plants and sensitive natural communities. These surveys targeted the 13 special-status plant species that
were determined to have the potential to occur on site. For more details about how the potentially
occurring target special-status species were selected, please see Section 4.2.
All surveys generally began at 07:00am and concluded at approximately 3:00pm each day (with short
breaks for meals). All vegetation communities within the study area, which included all proposed impact
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areas known to date, were visited and evaluated for their potential to support sensitive botanical
resources. Surveys for target species were conducted by walking transects up to 10 meters apart
depending on the target species, topography, or subject plant community, which covered 100 percent of
the study area. Surveys were either conducted on foot or via kayak. Surveys for Mason’s lilaeopsis and
Delta mudwort were conducted by inspecting the intertidal zone of the slough at the southern boundary
via kayak. All plant species in bloom, or otherwise recognizable, were identified to a level necessary
(floristic) to determine their regulatory status. During these surveys, an inventory of plant species
observed was recorded (Appendix E) and land cover types of the study area were mapped.
Botanical surveys were conducted in accordance with the California Native Plant Society’s Botanical
Survey Guidelines (CNPS 2001b), California Department of Fish and Game’s Protocols for Surveying
and Evaluating Impacts to Special Status Native Plant Populations and Natural Communities (CDFG
2009), and the U.S. Fish and Wildlife Service’s Guidelines for Conducting and Reporting Botanical
Inventories for Federally Listed, Proposed and Candidate Plants (USFWS 2000).
Botanical Survey Timing Methodology
Reference Sites
To ensure that the timing of botanical surveys coincided with the flowering phenology of the target
species, reference populations were visited (Table 4). Known populations were visited at reference sites
with similar characteristics— such as habitat, topography, and climate—to the study area. Survey efforts
were carefully designed to maximize the likelihood that the timing and effort of the surveys coincided
with the optimum timing of phenology and were conducted in appropriate locations for each of the target
species.
Table 4. Reference Population Observation Details
SPECIES NAME /
COMMON NAME

DATE
VISITED

CNDDB
LOCATION

OCCURRENCE
(Y/N)

WINDOW
PRESENT
(Y/N)

# OF

TO

INDIVIDUALS

CONDUCT
SURVEY

CALIFORNIA RARE PLANT RANK SPECIES

Astragalus tener var. tener
alkali milk-vetch

3/16/17

North Livermore
Valley

No

Yes

300 in bud
and flower

2 weeks

Atriplex coronata var. coronata
crownscale

5/17/17

Vaquero Farms
(Byron area)

No

Yes

1,000 in bud
and flower

6 weeks

Atriplex depressa
brittlescale

8/24/17

Vaquero Farms
(Byron area)

No

Yes

1,000

3 weeks

California macrophylla
round-leaved filaree

3/6/17

Black Diamond Mines
Regional Preserve
(Antioch area)

Yes
(EONDX
#45807)

Yes

200 in bud
and flower

4 weeks

Eschscholzia rhombipetala
diamond-petaled California
poppy

2/27/17

Bethany Reservoir

No

Yes

2 not yet in
bud

4 weeks

Extriplex joaquinana
San Joaquin spearscale

4/12/17

Vaquero Farms
(Byron area)

No

Yes

200 in bud
and flower

4 weeks
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SPECIES NAME /
COMMON NAME

Hesperevax caulescens
hogwallow starfish

WINDOW

CNDDB

DATE
VISITED

LOCATION

4/14/17

North Livermore
Valley

OCCURRENCE
(Y/N)

No

PRESENT
(Y/N)

Yes

# OF

TO

INDIVIDUALS

CONDUCT
SURVEY

Thousands of
individuals in
flower

3 weeks

Herbarium Specimen Analysis
Examination of herbaria specimens was performed for the remaining potentially occurring taxa using the
Consortium of California Herbaria Database (CCH 2017). An estimation of blooming periods was
attained by averaging the collection dates of herbarium specimens by month. Duplicate collections and
specimens with label information lacking a collection month were not included in the averages. The
purpose of this analysis is to ensure survey timing corresponds with flowering and reproductive
maturation since plant species are typically collected at peak flowering phenology. Herbaria specimen
collection dates and corresponding survey timing are presented in Table 5. All species appearing in Table
5 have peak blooming periods or would have been detectable during the months of April, May, June, July,
or September during which match when rare plant surveys were conducted for this project. Although
long-style sand spurrey was not added to the CNPS Inventory (2017) until June 6, 2017, Nomad botanists
were aware of the potential addition to the inventory at the start of rare plant surveys and it was therefore
included as a target. Additionally, since floristic surveys were conducted this plant would have been
detected regardless of regulatory status.
Table 5. Herbaria Specimen Collection Dates and Correspondence of Survey Timing
TARGET SPECIES

HERBARIA SPECIMEN COLLECTIONS AVERAGED BY MONTH
JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEP

OCT

NOV

DEC

Erysimum capitatum var.
angustatum
Contra Costa wallflower

0%

18%

14%

32%

23%

5%

5%

0%

0%

5%

0%

0%

Lasthenia conjugens
Contra Costa goldfields

0%

0%

6%

43%

49%

0%

0%

0%

0%

3%

0%

0%

Lilaeopsis masonii
Mason’s lilaeopsis

0%

0%

4%

0%

28%

24%

16%

16%

4%

8%

0%

0%

Oenothera deltoides subsp.
howellii
Antioch Dunes eveningprimrose

0%

0%

5%

40%

25%

15%

0%

0%

5%

10%

0%

0%

FEDERAL/STATE LISTED SPECIES

CALIFORNIA RARE PLANT RANK SPECIES
Brasenia schreberi
watershield

0%

0%

0%

0%

6%

14%

29%

29%

14%

6%

3%

0%

Cicuta maculata var. bolanderi
Bolander’s water hemlock

0%

0%

0%

0%

4%

12%

36%

28%

16%

4%

0%

0%

Delphinium recurvatum
recurved larkspur

0%

0%

17%

62%

18%

1%

0%

0%

0%

0%

0%

1%
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TARGET SPECIES

HERBARIA SPECIMEN COLLECTIONS AVERAGED BY MONTH
JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEP

OCT

NOV

DEC

Downingia pusilla
dwarf downingia

0%

0%

5%

63%

32%

0%

0%

0%

0%

0%

0%

0%

Eriogonum nudum var.
psychicola
Antioch Dunes buckwheat

0%

0%

0%

0%

0%

0%

0%

56%

22%

22%

0%

0%

Eryngium spinosepalum
spiny-sepaled button-celery

0%

0%

15%

19%

30%

17%

9%

7%

2%

0%

2%

0%

Hibiscus lasiocarpos var.
occidentalis
rose-mallow

0%

0%

0%

3%

0%

0%

10%

47%

30%

3%

7%

0%

Lasthenia ferrisiae
Ferris’ goldfields

0%

1%

34%

54%

10%

0%

0%

0%

0%

0%

1%

0%

Lathyrus jepsonii var. jepsonii
Delta tule pea

0%

0%

0%

3%

16%

25%

13%

28%

9%

6%

0%

0%

Limosella australis
Delta mudwort

0%

0%

0%

0%

50%

0%

50%

0%

0%

0%

0%

0%

Myosurus minimus subsp. apus
little mousetail

0%

1%

18%

41%

23%

11%

3%

1%

1%

1%

0%

0%

Plagiobothrys hystriculus
bearded popcorn-flower

0%

0%

0%

55%

45%

0%

0%

0%

0%

0%

0%

0%

Potamogeton zosteriformis
eel-grass pondweed

0%

0%

0%

0%

0%

20%

40%

30%

10%

0%

0%

0%

Puccinellia simplex
California alkali grass

0%

29%

41%

20%

5%

2%

2%

0%

2%

0%

0%

0%

Spergularia macrotheca var.
longistyla
long-style sand spurrey

0%

0%

31%

25%

31%

13%

0%

0%

0%

0%

0%

0%

Symphyotrichum lentum
Suisun marsh aster

0%

0%

0%

1%

0%

4%

3%

14%

51%

20%

6%

0%

Tropidocarpum capparideum
caper-fruited tropidocarpum

0%

12%

41%

47%

0%

0%

0%

0%

0%

0%

0%

0%

Note: Shaded areas indicate months when botanical surveys were conducted. Bolded numbers denote peak period(s) for survey.
Species flowering phenology represented as a percent (%) by month, percentages are rounded; months where collection dates
have not been reported are designated as “-“.

2.6.

LIMITATIONS

Survey efforts were carefully designed to maximize the likelihood that the timing and effort of the
surveys coincided with the optimum timing of phenology and were conducted in appropriate locations for
each of the target species. This subsection discusses the unavoidable limitations inherent in rare plant,
vegetation, and wildlife surveys, with respect to specifics of this project.
Based on the timing of this assessment, a determination of presence/absence within the study area was
possible for special-status plant species with blooming periods corresponding to the April, May, June,
July, and September surveys. Based on the timing of the surveys, all plant species growing within the
study area may not have been observed due to varying flowering phenologies and life forms, such as
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bulbs, biennials, and annuals. Annuals may be absent in some years due to annual variations in
temperature and rainfall, which influence germination and plant phenology. Colonization of new
populations within an area may also occur from year to year.
Since vegetation types are based on samples from selected seasons vegetation descriptions and their
associate species may be subject to change if additional data are collected, as species dominance, with
regard to annuals, may change depending on the sample season or year. The phrase “in part” is used to
signify that vegetation descriptions may include additional annual species present if surveyed during other
seasons or years. Other potentially dominant species within vegetation communities on site may be
present during other times of the year.
Some specific plant species identifications in this report may be tentative due to the absence of
morphological characters, resulting from immature reproductive structures or seasonal desiccation, which
is required to make species level determinations, however, all plant species in bloom or otherwise
recognizable were identified to a level necessary to determine their regulatory status. In these cases cf
(compares to) is used to indicate provisional species identification based on gestalt, vegetative
morphology, and/or its known range. It is highly unlikely that any of the provisional species
identifications would be revised to recognize a sensitive taxon.
Based on the timing of the assessment and the survey intensity, it was not possible to rule out the
presence of several potentially occurring animal species. However, the presence of several special-status
animal species were ruled out based on the absence of suitable habitat. Negative findings for animal
species during site assessments do not indicate absence since the field surveys did not conform to speciesspecific agency approved protocols. Several factors constrained our ability to identify all of the wildlife
species that occur in the study area. Songbirds are most easily detected in the early morning or late
evening, rather than during other times of the day. Similarly, owls and bats are most easily detected at
night. Due to the scope of work, the study area was not surveyed during all the optimal times for wildlife
detection. Third, much of the reconnaissance visit was spent in a vehicle driving between project features.
This limited Nomad’s ability to detect wildlife including soaring birds, small birds, and small mammals.
The alkali wetlands and seasonal wetlands were dry at the time of the reconnaissance visit and therefore
could not be visually surveyed for larval amphibians or vernal pool branchiopods. Finally, one
reconnaissance visit is not sufficient for identifying all wildlife that may winter, breed, forage, or migrate
through the study area.
The proposed activities and work areas evaluated in this report are based on the study area provided by
the East Contra Costa County Habitat Conservancy. Significant changes in the project design may
warrant further analysis.
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Section 3.
3.1.

ENVIRONMENTAL SETTING

SETTING

The study area is located east of Knightsen in unincorporated Contra Costa County, east of Byron
Highway, and both north and south of Delta Road (Figure 1). The study area is geographically situated
eighteen miles east-northeast of Mount Diablo, and less than three miles south of the Sacramento-San
Joaquin River Delta.
As recorded in the public land survey system, the study area lies within Section 3 of Township 1 North
and Range 3 East and Section 34 or Township 2 North and 3 East of the Mount Diablo Baseline and
Meridian. It is depicted on the Brentwood and Woodward Island 7.5-minute USGS topographic
quadrangles (Figure 2). The study area lies within the San Joaquin Valley Subregion of the California
Floristic Province (Baldwin et al. 2012), falls within the east County Delta Drainages (CCCCDD 2003) ,
and within the East Contra Costa County HCP/NCCP Inventory Area (Jones & Stokes 2006).

3.1.1

REGIONAL SETTING

As described in the Ecological Subregions of California (USDA 1997), the study area is located within
the Delta subsection of the Great Valley Section. The Ecological Subregions of California are the basis
for describing regional variation in California alliance descriptions in A Manual of California Vegetation
(Sawyer et al. 2009).
Delta
The Delta subsection is a low area, near sea-level, at the confluence of the Sacramento and San Joaquin
Rivers. It is comprised of terraces and alluvial fans along the western edge of the San Joaquin Valley
(USDA 1997). The climate is hot and sub-humid (USDA 1997). This subsection is a practically level
plain, except for levees of the Sacramento and San Joaquin Rivers. Elevations range from a few feet on
levees of the Sacramento and San Joaquin Rivers to sea-level, or lower, on the rest of the plain. Fluvial
erosion and deposition are the main geomorphic processes on and adjacent to levees in this subsection.
This subsection contains Quaternary sediments covered by organic deposit and most of the soils are
poorly to very-poorly drained (USDA 1997).
For this region the mean annual precipitation ranges from 14 to 16 inches and practically all of the
precipitation is rainfall. The mean annual temperature is generally between 56 and 60°F and the mean
freeze-free period is from 250 to 275 days. The Sacramento and San Joaquin Rivers follow meanders
across the subsection, which are somewhat modified artificially. There are many overflow channels, and
brackish tidal water enters the area when river flow is low during the summer and autumn (USDA 1997).

3.1.2

LOCAL SETTING

The parcel north of Delta Road is undeveloped and is used intermittently for grazing livestock. It is
characterized predominantly by annual grassland with areas of alkali grassland, alkali wetland, and
seasonal wetland. Remnant Oakley sand stabilized interior dunes are also present. The parcel south of
Delta Road has been highly modified by agricultural activities and construction of drainage ditches and is
characterized primarily by row crops and wheat fields. Land cover types present on the southern parcel
include alkali wetland, alkali grassland, annual grassland, cropland, permanent wetland, riparian,
slough/channel, and urban land cover types. This parcel includes an existing residence and outbuildings.
High voltage electric transmission lines cross both parcels.
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Topography within the study area is characterized as delta uplands 16-17 feet (4.9-5.2 meters) above
mean sea level (MSL) in the southwest corner to tidal wetland elevations at 0-5 feet (0-1.52 meters) above
MSL on the east of the site. Annual average rainfall is approximately 15 inches (PRISM 2007).
The underlying geology of the study area consists of Quaternary sediments covered by surficial deposits
(Graymer et al. 2000). A total of six soil mapping units are located within the study area: Delhi sand, 2 to
9 percent slopes; Marcuse sand; Marcuse clay; Piper loamy sand; Piper fine sandy loam; and Sacramento
clay, alkali (USDA 2017). Marcuse series soils are moderately to highly alkaline, Delhi series soils are
slightly acidic to slightly alkaline, Sacramento series soils are mildly to moderately alkaline, and Piper
series soils are moderately alkaline (USDA 2017).
Immediately south and west of the site is low density residential and agricultural land, while immediately
to the north and west are open agricultural lands with sparse residences. The southeast portion of the
study area is bounded on the south by an unnamed tidal slough (Figure 3). Rock slough is present to the
north of the study area. Hydrologic Features are further discussed in detail in Section 3.1.3. An aerial
photo of the study area is shown in Figure 3. Select photos of the site are included in Appendix D.

3.1.3

HYDROLOGIC FEATURES

Hydrology on site is influenced by many factors such as precipitation, run-off, geologic stratigraphy,
topography, soil permeability, and plant cover. The study area is fairly level and ranges from 0 to 17 feet
in elevation which limits run-off. Alkali wetlands and a few seasonal wetlands are present scattered
throughout the northern parcel which are presumably fed by rain water. No flow was observed, these
wetlands pond water in the winter at a depth of several inches and dry out in early spring.
Seasonal wetlands were also observed on the southern parcel, primarily in depressional areas of
agricultural fields that do not drain well and water ponds. The southern parcel contains drainage ditches
that run in north-south and east-west direction across the property. These ditches drain irrigation water in
the spring and summer and rain water and groundwater in the winter months. Stormwater from Knightsen
is diverted into roadside drainage ditches and culverts and is discharged into the drainage ditches on site.
Water on the southern parcel flows south and east to the southeast corner of the study area where it is
pumped into the unnamed slough to the south. The unnamed slough is a tributary to Werner Dredger Cut
which flows into Rock Slough. Rock Slough empties into Old River downstream to the north which
drains into the San Joaquin River Delta. This unnamed slough is tidally influenced.

3.1.4

LAND COVER TYPES AND VEGETATION

This subsection describes vegetation communities following the land cover types described in the
HCP/NCCP (Jones & Stokes 2006). HCP/NCCP land cover types observed within the study area include
annual grassland, alkali grassland, ruderal, alkali wetland, seasonal wetland, permanent wetland,
slough/channel, riparian, cropland, and urban (Table 6). An additional land cover type was observed on
site, Oakley Sand Stabilized Interior Dunes, which was not recognized at the time of HCP development.
The location of land cover types in the study area is shown in Figure 4.
Table 6. HCP Land Cover Types in the Study Area
LAND COVER

ACREAGE

Annual Grassland

54.76

Alkali Grassland

6.39

Ruderal

7.82

GRASSLANDS
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LAND COVER

ACREAGE

Alkali Wetland

approx. 5.65 (of which 4.97 are in
crop fields)

Permanent Wetland

0.20

Seasonal Wetland

0.05

Slough/Channel

1511.97 linear feet2 (3.10 acres)

Riparian

0.85

Oakley Sand Stabilized Interior Dunes3

20.37

Cropland

536.81

Urban

3.31

WETLANDS

AQUATIC

RIPARIAN

OTHER

Total:

639.31

1

Alkali and seasonal wetland acreages are preliminary and will be finalized in the wetland delineation
report.
2
As specified in the HCP/NCCP, slough/channel is mapped as linear features.
3
Not included in the HCP/NCCP as a land cover type.

Land cover types are further described by referencing three commonly used vegetation classification
systems including California Vegetation (Holland and Keil 1995), Preliminary Descriptions of the
Terrestrial Natural Communities of California (Holland 1986), and Manual of California Vegetation,
Second edition (Sawyer et al. 2009) 1. In addition, habitat types from the CNPS Inventory of Rare and
Endangered Plants of California (CNPS 2001a) are included to reference habitat types listed in the CNPS
Inventory to HCP/NCCP land cover types found on site.
Table 7 relates HCP/NCCP land cover types to the commonly used vegetation classification systems
described above. The codes used in Table 7 reflect those associated with Holland (1986) types and the
Vegetation Classification and Mapping Program List of California Vegetation Alliances (CDFG 2010).

1

This is due to the fact that the HCP land cover types, in many cases, do not refer to standard vegetation community
treatments and is therefore an effort to relate HCP land cover types to these commonly used classification systems
for regional context and regulatory continuity.
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Table 7. Land Cover Types and Vegetation Community Classification Systems Comparisons
VEGETATION COMMUNITY AND WETLAND CLASSIFICATION SYSTEMS
HCP/NCCP
LAND COVER TYPES 2

TERRESTRIAL COMMUNITIES 3

CALIFORNIA & NATIONAL VEGETATION 4

CNPS INVENTORY 5

WETLANDS & DEEPWATER
HABITATS 6

GRASSLANDS
Annual Grassland

Non-Native Grassland (42200)
(Holland 1986)

California Annual Grassland Alliance (42.040.00)
Bromus diandrus-hordeaceous (Annual brome
grasslands) Semi-natural Stands (42.026.21), in part 7
Festuca perennis (Perennial rye grass fields) Seminatural Stands (41.321.00), in part

Valley and Foothill
Grassland

Upland

Alkali Grassland

Alkali Meadow (45310) (in part)
(Holland 1986)

Distichlis spicata (Salt grass flats) Alliance (41.200.00)

Valley and Foothill
Grassland

Upland

Ruderal

Ruderal
(Holland & Keil 1995)

Lepidium latifolium (Perennial pepper weed patches)
Semi-natural Stands (52.205.00), in part

Not Described

Upland

Valley and Foothill
Grassland

Palustrine non-persistent
emergent wetlands

Brassica nigra and other mustards (Upland mustards)
Semi-natural Stands (42.011.00), in part
WETLANDS
Alkali Wetland

Alkali Meadow (45310)
(Holland 1986)
Alkali Seep (45320)
(Holland 1986)

Distichlis spicata (Salt grass flats) Alliance
(41.200.00), in part
Suaeda nigra (Bush seepweed scrub) Alliance
(36.200.00), in part

Meadows and Seeps
(in part)
Vernal Pools (in part)

Seasonal Wetland

2
3
4
5
6
7

Freshwater Seep (45400)
(Holland 1986)

Festuca perennis (Perennial rye grass fields) Seminatural Stands (41.321.00), in part

Valley and Foothill
Grassland
Meadows and Seeps
(in part)
Vernal Pools (in part)

Palustrine non-persistent
emergent wetlands

East Contra Costa County Habitat Conservation Plan/Natural Community Conservation Plan (Jones & Stokes 2006)
Terrestrial Natural Communities of California (Holland 1986) or (Holland & Keil 1995)
List of Vegetation Alliances and Associations (CDFG 2010)
CNPS Inventory of Rare and Endangered Plants of California Habitat Types (CNPS 2001b)
Classification of Wetlands & Deepwater Habitats of the U.S. (Cowardin et al. 1979)
The phrase “in part” is used to signify that vegetation descriptions may include additional annual species present if surveyed during other seasons or years.
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VEGETATION COMMUNITY AND WETLAND CLASSIFICATION SYSTEMS
HCP/NCCP
LAND COVER TYPES 2
Permanent Wetland

TERRESTRIAL COMMUNITIES 3

CALIFORNIA & NATIONAL VEGETATION 4

CNPS INVENTORY 5

WETLANDS & DEEPWATER
HABITATS 6

Coastal and Valley Freshwater Marsh
(52410) (Holland 1986)

Typha (angustifolia, domingensis, latifolia) (Cattail
marshes) Alliance (52.050.00), in part
Schoenoplectus acutus (Hardstem bulrush marsh)
Alliance (52.122.00), in part

Marshes and Swamps

Palustrine persistent
emergent wetland

Not Described

Lemna (minor) and Relatives (Duckweed blooms)
Provisional Alliance (52.105.00 )

Marshes and swamps
(brackish or
freshwater)

Emergent, tidal, riverine

Great Valley Willow Scrub (63410)
(Holland 1986)

Salix exigua (Sandbar willow thickets) Alliance
(61.209.00 )
Rubus armeniacus (Himalayan black berry brambles)
Semi-natural Stands (63.906.00 )

Riparian Woodland
Riparian Scrub

Palustrine forested or
shrub-scrub wetland

Oakley Sand Stabilized Interior
Dunes

Stabilized Interior Duness (23100)
(Holland 1986)

Not Described

Not Described

Upland

Cropland

Not Described

Not Described

Not Described

Upland

Urban

Not Applicable

Not Applicable

Not Applicable

Not Applicable

AQUATIC
Slough/Channel

RIPARIAN
Riparian

OTHER
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Grasslands
Three land cover types found on site are grasslands as described in the HCP/NCCP: alkali grassland,
annual grassland, and ruderal.
Annual Grassland
As described in the HCP/NCCP, annual grassland is characterized by grass and forb species dominating
the land cover and where trees and shrubs comprise less than 5 percent canopy cover. The dominant grass
species are non-native annuals. Based on the description by Holland (1986) non-native grassland is a
dense to sparse cover of annual grasses with flowering culms up to 3 feet (one meter) tall. Associates
often include “showy-flowered” native annual forbs. This community occurs on fine-textured, usually
clay soils, moist or even waterlogged during the winter rainy season and very dry during the summer and
fall. Germination occurs with the onset of the late fall rains while growth, flowering, and seed-set occur
from winter through spring. With a few exceptions, the plants are dead through the summer and fall dry
season, persisting as seeds. This community usually occurs below 3,000 feet, but reaches 4,000 feet in the
Tehachapi Mountains and interior San Diego County, and intergrades with coastal prairie along the
Central Coast.
Within the study area, annual grassland occupied the majority of the northern parcel north of Delta Road.
This plant community is dominated by non-native annual grasses including ripgut brome (Bromus
diandrus ∗), slender oats (Avena barbata*), Italian ryegrass (Festuca perennis*), soft chess (Bromus
hordeaceus*), Mediterranean barley (Hordeum marinum subsp. gussoneanum*), and hare barley
(Hordeum murinum subsp. leporinum*). Non-native herbaceous species present in annual grassland on
site include red-stemmed filaree (Erodium cicutarium*), Italian thistle (Carduus pycnocephalus subsp.
pycnocephalus*), charlock (Sinapis arvensis*), Russian thistle (Salsola tragus*), and black mustard
(Brassica nigra*). Native herbs present in this community include horseweed (Erigeron canadensis), tall
annual willowherb (Epilobium brachycarpum), and fiddleneck (Amsinckia intermedia).
Alkali Grassland
As described by the HCP/NCCP, alkali grassland is characterized by a dominance of saltgrass (Distichlis
spicata) and wild barley (Hordeum ssp.*), as well as other halophytes such as including saltbush (Atriplex
ssp.), alkali heath (Frankenia salina), alkali weed (Cressa truxillensis), alkali mallow (Malvella leprosa),
and common spikeweed (Centromadia pungens). Of the vegetation communities described by Holland
(1986) the most similar is alkali meadow. This community is characterized by a sparse to densely
vegetated plant community consisting of relatively few low growing plant species with a strong
component of perennial species. It is usually supported by fine-textured, seasonally or perennially moist,
alkaline soils. When annual grasses or forbs are dominant these areas can be characterized as alkali
grassland. Alkali meadow or grassland is distributed in poorly drained valley bottoms and on the lower
edges of alluvial slopes east of the Cascades and the Sierra Nevada as well as throughout the Sacramento
and San Joaquin Valleys and into the Livermore Valley. Although not specifically described in Holland
(1986), features commonly referred to as alkali scalds are frequently associated with alkali meadow or
grassland due to an elevated soil pH, which can be toxic to most plant species. Alkali scalds exhibit saline
or alkaline crusts on the soil surface and support little or no vegetation.
Within the study area, alkali grassland was observed throughout northern parcel and in the southeast
corner of southern parcel. Characteristic species on site include saltgrass, alkali heath, alkali mallow,

∗

Denotes a non-native species that has an origin other than that of California.
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common tarweed (Centromadia pungens subsp. pungens), and Mediterranean barley*, in part. The soil
mapping units present where alkali grassland occurs on site are Marcuse clay, Piper loamy sand, Piper
fine sandy loam, and Sacramento clay, alkali. Small, unmappable, alkali scalds were also present on site.
Ruderal
As described in the HCP/NCCP ruderal vegetation is characterized by sparse nonnative, typically weedy
vegetation, occupying vacant parcels surrounded by developed areas. Based on the description by Holland
and Keil (1995) ruderal vegetation is an assemblage of plants, often a mixture of both native and nonnative weed species that thrive in waste areas, heavily grazed pastures, cultivated and fallow fields,
roadsides, parking lots, footpaths, around residences and similar disturbed sites in towns and cities and
along rural roadways. Ruderal communities are difficult to characterize and are often temporary
assemblages. In areas of frequent human disturbance the majority of wild plants are often introduced
weeds rather than natives. Some urban weeds are ornamentals that have escaped from cultivation. Ruderal
species may at times be integrated into various other communities (Holland and Keil 1995).
Within the southern parcel of the study area, ruderal vegetation is located along the irrigation ditch on the
eastern edge and along the banks of the slough on the southern edge. Stands of ruderal vegetation on site
are expressed as mosaics of near monocultures of invasive species including black mustard (Brassica
nigra*), poison hemlock (Conium maculatum*), slender flowered thistle (Carduus tenuiflorus*),
Himalayan blackberry (Rubus armeniacus*), whitetop (Lepidium draba*), and broadleaf pepperweed
(Lepidium latifolium*). Other species associated with this vegetation type are prickly lettuce (Lactuca
serriola*), bristly ox-tongue (Helmonthotheca echioides*), cocklebur (Xanthium strumarium), curly dock
(Rumex crispus*), and ripgut brome*.
Wetlands
Three land cover type found on site are wetlands as described in the HCP/NCCP: alkali wetland, seasonal
wetland, and permanent wetland.
Alkali Wetland
As described by the HCP, alkali wetland occurs as perennial or seasonally wet features on alkaline soils.
Alkaline soils on site include Delhi sand, 2 to 9 percent slopes, Marcuse sand, Marcuse clay, Piper loamy
sand, Piper fine sandy loam, and Sacramento clay, alkali (USDA 1977). The vegetation of alkali wetlands
is composed of halophytic plant species adapted to both wetland conditions and high salinity levels.
Of the vegetation communities described by Holland (1986) the most similar are alkali meadow and alkali
seep. These communities are characterized by sparse to densely vegetated plant community consisting of
relatively few low growing plant species with a strong component of perennial species. It is usually
supported by fine-textured, seasonally or perennially moist alkaline soils. When wetland species are
dominant, these areas can be characterized as alkali wetland. It is distributed in poorly drained valley
bottoms and on the lower edges of alluvial slopes east of the Cascades and the Sierra Nevada as well as
throughout the Sacramento and San Joaquin Valleys and into the Livermore Valley. Although not
specifically described in Holland (1986), features commonly referred to as alkali scalds are frequently
associated with alkali meadow or grassland due to an elevated soil pH, which can be toxic to most plant
species. Alkali scalds are relatively devoid of plant life and exhibit saline or alkaline crusts on the soil
surface, supporting little or no vegetation. Scalds were mapped as a separate land cover type because they
it is included as an uncommon landscape feature in the HCP and should be identified during surveys.
Within the northern parcel, alkali wetland occurs in low-lying level areas that are dominated by alkaline
wetland species, exhibit indicators of alkaline soils, and have wetland hydrology. Species that comprise
this community include saltgrass, alkali heath, silverscale (Atriplex argentea var. expansa), salt marsh
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sand spurrey (Spergularia marina), bush seepweed (Suaeda nigra), Mediterranean barley*, Italian
ryegrass*, alkali mallow, and alkali weed (Cressa truxilensis), in part.
Within the southern parcel, alkali wetlands were present in crop fields, primarily those planted in wheat.
These alkali wetlands are characterized by saturated soils, ponding of water due to poor drainage, and
indicators of alkali soil including a visible alkali soil crust. They are often ponded or saturated both in the
winter due to poor drainage of rainfall and in the summer due to poor drainage of irrigation water. Crop
growth in these areas is usually stunted and sparse due to excessive saturation and harsh soil chemistry
caused by poor drainage and alkalinity. The soil in these locations is mapped as Marcuse clay and
Pescadero clay loam, which have alkaline soil characteristics. Characteristic vegetation was present
included hyssop loosestrife*, rabbitsfoot grass (Polypogon monspeliensis)*, birdfoot trefoil (Lotus
corniculatus*), swamp grass (Crypsis schoenoides*), lady’s thumb (Persicaria maculosa), and fat hen
(Atriplex patula*). The soil in the wheat fields is mapped as Marcuse clay and Pescadero clay loam,
which have alkaline soil characteristics.
Seasonal Wetland
As described by the HCP/NCCP, seasonal wetlands are freshwater wetlands that support ponded or
saturated soil conditions during winter and spring and are dry through the summer and fall until the first
substantial rainfall. Seasonal wetlands, although not specifically described in Holland (1986) or Holland
and Keil (1995), would be classified by Cowardin (1979) as seasonally persistent palustrine emergent
wetlands. As defined, this classification indicates that surface water is present for extended periods
especially early in the growing season, but is absent by the end of the season in most years. When surface
water is absent, the water table is often near the land surface. Vegetation is characterized by erect, rooted,
herbaceous hydrophytes.
This community typically occurs as shallow ephemeral bodies of water that occupy low-lying depressions
on poorly drained clay soils. Early in the growing season, wetland species of annual and perennial native
and non-native grasses and forbs begin their growth as aquatic or semiaquatic plants and this community
resembles a wetland community. Later in the growing season, this community transitions to a dry-land
environment as the pool dries and upland grasses and forbs germinate and grow while wetland species
desiccate. The length of time that water persists has a major effect on species composition. During and
after the establishment of upland species these sites may no longer resemble wetlands. These plant species
usually have a wetland indicator status of hydrophytic or facultative. Although seasonal wetlands and
vernal pools share similar hydrologic characteristics, species composition of seasonal wetlands is
typically ruderal in nature. Therefore, seasonal wetlands are not considered vernal pools, which support a
more specialized and less common native flora.
Within the study area, seasonal wetlands were present in the northern parcel. Characteristic plant species
include woolly marbles (Psilocarphus brevissimus var. brevissimus), bracted popcorn flower
(Plagiobothrys bracteatus), purslane speedwell (Veronica peregrina subsp. xalapensis), Jepson’s button
celery (Eryngium aristulatum), annual hairgrass (Deschampsia danthonioides), little mouse tail
(Myosurus minimus subsp. apus), hyssop loosestrife (Lythrum hyssopifolium*), and Italian ryegrass*.
Permanent Wetland
As described by the HCP/NCCP Permanent Wetlands are characterized by a year-round water source.
They are typically dominated by erect, rooted, herbaceous hydrophytic plant species adapted to growing
in conditions of prolonged inundation. Of the vegetation types described by Holland (1986) the most
similar is Freshwater Marsh and Freshwater Seep. This vegetation type is dominated by perennial,
emergent monocots 1-15 feet (0.40-4.5 meters). It typically occurs on sites that lack a significant current
that are permanently flooded by freshwater along the edges of water bodies, dune swales, slough terrace
edges, banks, channels and mouth margins of rivers, bottomlands, ditch margins, lagoons, ponds,
Biological Resources Assessment – Knightsen Wetland Restoration and Flood Protection Project, Contra Costa County, California

28

Section 3 Environmental Setting

reservoir margins and along geologic faults. This community is most extensive in the upper portion of the
Sacramento-San Joaquin River Delta.
Within the study area, permanent wetland is located in the manmade drainage channel along the eastern
edge of the southern parcel. This vegetation type consists of mixed stands of narrow-leafed cattail (Typha
angustifolia), seacoast bulrush (Bolboschoenus robustus), dotted smartweed (Persicaria punctata), and
common tule (Schoenoplectus acutus var. occidentalis).
Aquatic
One land cover type found on site is aquatic as described in the HCP/NCCP: slough/channel.
Slough/Channel
As described by the HCP/NCCP, sloughs and channels are features with perennial water and artificial
banks constructed of natural soil with little or no in-channel vegetation. Sloughs are tidally influenced and
may contain brackish waters.
Within the southern portion of study area, the area mapped as slough runs along the southern boundary of
the study area near the eastern most corner. Three additional drainage canals within the southern parcel of
the study area were mapped as slough/channel: in an east-west direction through cropland towards the
southern end of the study area, and in a north-south direction along the eastern boundary and through the
cropland in the southern portion. The slough has earthen and rip rap banks. The channels have earthen
banks. Vegetation is present along the banks of these sloughs and channels and includes common tule,
narrow-leaved cattail, Mexican rush (Juncus mexicanus), tall flatsedge (Cyperus eragrostis), curly dock
(Rumex crispus*), and fringed willow herb (Epilobium ciliatum subsp. ciliatum). Stands of tule are
present along the margin of the slough and emergent and floating plants are present in the slough
including duckweed (Lemna minor) and common water hyacinth (Eichhornia crassipes*).
Riparian
One land cover type found on site is riparian as described in the HCP/NCCP: riparian woodland/scrub.
Riparian Woodland/Scrub
As described by the HCP/NCCP, riparian woodland/scrub is characterized by phreatophytic woody
vegetation associated with streams and permanent water sources. Riparian woodland is dominated by
trees and contains an understory of shrubs and forbs. Riparian scrub is dominated by young trees and
shrubs, typically representing an early successional stage of riparian woodland. Of the vegetation types
described by Holland (1986) the most similar is Great Valley willow scrub. Great Valley willow scrub is
an open to dense, broadleafed, winter-deciduous shrubby streamside thicket dominated by any of several
willow species. Dense stands usually have little understory or herbaceous component. More open stands
have grassy understories, usually dominated by introduced species. This community is distributed along
all of the major rivers and most of the smaller streams throughout the Great Valley watershed, usually
below 1000 feet.
Within the study area, riparian woodland/scrub occurs along the drainage ditch located on the western
edge of the southern parcel. This land cover type is characterized by an open canopy overstory of sandbar
willow (Salix exigua var. hindisana). Other tree and shrub species present in riparian woodland/scrub
within the study area include Fremont cottonwood (Populus fremontii subsp. fremontii), Gooding’s black
willow (Salix goodingii), Himalayan blackberry*, and orchard waifs of northern California black walnut
(Juglans hindsii). Understory species include broadleaved pepperweed*, garden asparagus (Asparagus
officinalis subsp. officinalis*), and tall fescue (Festuca arundinaceae*), in part.
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Other
Oakley Sand Stabilized Interior Dune
The Oakley sand stabilized interior dune land cover type is not defined in the HCP, however it is a very
uncommon and highly threatened vegetation type in the region that should be identified during surveys.
This habitat is characterized by loose to consolidated sandy soils mapped as Delhi sand, Piper sand, and
Piper fine sandy loams (USDA 1977). Characteristic vegetation includes locally common natives such as
California croton (Croton californicus), desert evening primrose (Oenothera deltoids subsp. cognata),
small evening primrose (Camissonia spp.), slender buckwheat (Eriogonum gracile subsp. gracile), blue
head gilia (Gilia capitate subsp. staminea), Kellog’s tarweed (Deinandra kelloggii), valley lessingia
(Lessingia glandulifera var. glandulifera), coast live oak (Quercus agrifolia var. agriflia), and silver bush
lupine (Lupinus albifrons) (Bettelheim & Thayer 2006).
Within the study area, Oakley sand stabilized interior dunes are aligned generally north to south and are
located in the northern parcel, and in the southwest corner of the southern parcel. Species that comprise
this community include California croton, blue head gilia, contorted suncup (Camissonia contorta), desert
goosefoot (Chenopodium pratericola) 8, ripgut brome*, Italian thistle (Carduus pycnocephalus subsp.
pycnocephalus*), and Russian thistle (Salsola tragus*), in part.
Cropland
As described in the HCP/NCCP, irrigated agriculture is defined as all areas where the native vegetation
has been cleared for agricultural use. As described in the HCP/NCCP, cropland are those areas that are
tilled and cultivated for agricultural crops, such as corn, tomatoes, and wheat. Cropland also includes hay
production in both dryland settings and irrigated areas. Some croplands become ruderal vegetation if
fields are left fallow for several growing seasons. Agricultural crops are planted early in the season and
rotated with other crops on a yearly or seasonal basis.
Within the study area, row crops are present in the majority of the southern parcel of the study area.
During the 2017 site visits, crops observed include garlic, tomatoes, and wheat.
Urban
The HCP/NCCP defines urban sites as areas where the native vegetation has been cleared for residential,
commercial, industrial, transportation, or recreational structures. Developed areas include areas that have
structures, paved surfaces, horticultural plantings, and lawns smaller than 10 acres. Within the study area,
the area mapped as urban includes part of the southwestern corner of the portion south of Delta Road. The
single residence is characterized by plowed and cleared soil and ornamental trees, including olive (Olea
europaea*), and Eucalyptus (Eucalyptus sp.*). Ornamental trees associated with residences were mapped
as urban, as they do not meet the non-native woodland definition as described in the HCP/NCCP due to
their small area.

3.2.

MOVEMENT CORRIDORS AND HABITAT FRAGMENTATION

Habitat loss, fragmentation, and degradation resulting from land use changes or habitat conversion can
alter the use and viability of wildlife movement corridors (i.e. linear habitats that naturally connect and
provide passage between two or more otherwise disjunct larger habitats or habitat fragments). In general,
studies suggest that habitat corridors provide connectivity for and are used by wildlife, and as such are an

8

This species of Chenopodium has never been recorded in the Contra Costa County, therefore it is considered a new county
record. Nomad botanists Mr. Bartosh and Mr. Chasey confirmed this idenfication by comparing material collected in the field to
herbarium specimens and the University and Jepson Herbaria at the University of California at Berkeley.
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important conservation tool (Beier and Noss 1998). According to Beier and Loe (1992), wildlife habitat
corridors should fulfill several functions. They should maintain connectivity for daily movement, travel,
mate-seeking, and migration; plant propagation; genetic interchange; population movement in response to
environmental change or natural disaster; and recolonization of habitats subject to local extirpation.
The suitability of habitat as a wildlife movement corridor is related to, among other factors, the habitat
corridor’s dimensions (length and width), topography, vegetation, exposure to human influence, and the
species in question (Beier and Loe 1992). Species utilize movement corridors in several ways. “Passage
species” are those species that use corridors as thru-ways between outlying habitats. The habitat
requirements for passage species are generally less than those for corridor dwellers. Passage species use
corridors for brief durations, such as for seasonal migrations or movement within a home range. As such,
movement corridors do not necessarily have to meet any of the habitat requirements necessary for a
passage species’ everyday survival. Large herbivores, such as deer and elk, and medium-to-large
carnivores, such as coyotes, bobcats and mountain lions, are typically passage species. “Corridor
dwellers” are those species that have limited dispersal capabilities – a category that includes most plants,
insects, reptiles, amphibians, small mammals, and birds – and that use corridors for a greater length of
time. As such, wildlife movement corridors must fulfill key habitat components specific to a species’ life
history requirements in order for them to survive (Beier and Loe 1992). In general, however, the
suitability and/or utility of the landscape – specifically, of the landscape as corridor habitat – is best
evaluated on a species-level (Beier and Noss 1998).
The study area and adjacent fallow fields are almost entirely surrounded by agricultural development,
limiting potential migration, dispersal and home range movement for most species. The unnamed slough
is a large, channelized slough crossing through the southeastern portion of the study area. The slough
connects to Suisun Bay through approximately 25 miles of sloughs and rivers running north and east of
the study area (Werner Dredger Cut, Old River, and San Joaquin River), eventually linking the study area
to the San Francisco Bay. There are no known partial or full fish barriers between the San Francisco Bay
and the study area, therefore the study area could act as a movement corridor for a variety of fish species
and other aquatic wildlife including giant garter snake (Thamnophis gigas), western pond turtle (Emys
marmorata), and river otter (Lontra canadensis). Other wildlife species that could use the terrestrial land
of the study area as a movement corridor despite the surrounding agricultural land use include raccoon
(Procyon lotor), striped skunk (Mephitis mephitis), gopher snake (Pituophis catenifer catenifer), and
California ground squirrel (Otospermophilus beecheyi), among others. The aquatic and terrestrial habitat
of the study area also provides connectivity for invasive species such as the signal crayfish (Pacifastacus
leniusculus), red-eared slider turtles (Trachemys scripta elegans), house mouse (Mus musculus), and
Norway rat (Rattus norvegicus).
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Section 4.

ASSESSMENT AND FINDINGS

In evaluating on-site habitat suitability for special-status plant and wildlife species within the study area,
relevant literature, knowledge of regional biota, and observations made during the field investigations
were applied as analysis criteria. Criteria determinations for occurrence potential of special-status species
are divided into the five categories described below. These determination categories appear in Appendices
B and C, which provide a summary of the status, habitat affinities, flowering phenology (plants only),
habitat suitability and local distribution, and potential for occurrence for each of the target special-status
species. It should be noted that local distribution references refer to the CNDDB Element Occurrence
Index (EONDX) number. The EONDX is an integer primary key (unique for each record) used within the
CNDDB for GIS relational databases. Although the EONDX is assigned sequentially, gaps may appear as
records are merged or updated. Determination criteria are defined below.
•

None denotes a complete lack of habitat suitability, local range restrictions, and/or regional
extirpations.

•

Not Expected denotes situations where suitable habitat or key habitat elements may be present but
may be of poor quality or isolated from the nearest extant occurrences. Incompatible habitat
suitability refers to elevation, geology, soil chemistry and type, vegetation communities,
microhabitats, and degraded/significantly altered habitats. These factors create unsuitable
ecological conditions for the consideration of even a low occurrence potential within the study
area.

•

Not Observed indicates that suitable vegetation was present and the specified taxon was
considered to have the potential to occur on site but was not observed during appropriately timed
rare plant surveys. This category refers only to plant species.

•

Absent indicates specified taxa not observed during field investigations and were consequently
ruled out. This category only refers to diagnostic vegetative material of shrubby perennial species
not observed on site. This category refers only to plant species..

•

Possible indicates the presence of suitable habitat or key habitat elements that potentially support
a specific species or taxa.

•

Present indicates the target species was either observed directly or its presence was confirmed by
diagnostic sign (i.e. tracks, scat, burrows, carcasses, castings, prey remains, etc.) during field
investigations.

4.1.

SENSITIVE NATURAL COMMUNITIES

A total of seven sensitive communities (land cover types) were observed in the study area: alkali
grassland, alkali wetland, seasonal wetland, permanent wetland, slough/channel, riparian, and Oakley
sand stabilized interior dunes.
Alkali grassland is listed as an uncommon vegetation type as listed in the HCP/NCCP. In addition, this
vegetation community may be considered of high inventory priority as has a Subnational Conservation
Status Rank of S3 (CDFG 2010). A Rank of S3 indicates a vegetation alliance or association is
“Vulnerable” meaning it is at moderate risk of extinction or elimination due to a restricted range,
relatively few populations, recent and widespread declines, or other factors.
Oakley sand stabilized interior dunes have a Heritage Rank or Subnational Conservation Status Rank of
S1 (CDFG 2010). A rank of S1 indicates a vegetation alliance or association as “Critically Imperiled”
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because of extreme rarity or because of some factor(s) such as very steep declines making it especially
vulnerable to extirpation from the jurisdiction.
Alkali wetland, seasonal wetland, permanent wetland, and slough/channel are considered sensitive natural
communities as they may qualify as a water of the U.S. and/or Waters of the State falling under U.S.
Army Corps of Engineers and Regional Water Quality Control Board jurisdictions through the Clean
Water Act and the Porter Cologne Water Quality Act. Riparian vegetation is regulated by California
Department of Fish and Wildlife.
A wetland delineation for the study area is currently in preparation.

4.2.

SPECIAL-STATUS PLANTS

Based on the site reconnaissance, a review of available databases and literature (USFWS 2017a, 2017c;
CDFW 2017b,d; CNPS 2001a, 2017; CCH 2017; Baldwin et al. 2012) and familiarity with the regional
flora, a total of 64 special-status plant species are known from the region and were considered as part of
this assessment (Appendix B). Of these 64 special-status plant species known from the region, all but 28
were ruled out based on lack of suitable habitat such as coastal dunes, coastal bluff scrub, chaparral,
coniferous forest, broadleaved upland forest, pinyon juniper woodland, or serpentine soils. Species were
also ruled out due to the lack of appropriate bedrock substrates, elevation ranges, and distributional limits.
The remaining 28 species were considered to have the potential to occur within the study area based on
the presence of suitable habitat (i.e. alkaline soils and Delta hydrology) and were considered targets for
the April, May, June, July, and September 2017 rare plant surveys (Table 8). Of these 28 targets, 27 were
not observed on site during rare plant surveys conducted in April, May, June, July, and September 2017.
One species, crownscale (Atriplex coronata var. coronata), was observed on site.
A complete list of all species considered as part of this assessment, their regulatory status, habitat
requirements, local distribution, and potential for occurrence are listed in Appendix B. Special-status
plant species recorded in the project vicinity from the California Natural Diversity Database (CNDDB)
are depicted in Figure 5. Rare plant surveys are considered complete for the study area. Additional rare
plant surveys are not recommended or warranted.

Table 8. Rare Plant Survey Targets
POTENTIALLY OCCURRING
SPECIAL-STATUS PLANT
SPECIES

LISTING STATUS1

HCP/NCCP STATUS

POTENTIAL FOR
OCCURRENCE

–

Not observed during 2017
rare plant surveys.

No Take

Not observed during 2017
rare plant surveys.

FEDERAL/STATE LISTED SPECIES
Erysimum capitatum var.
angustatum
Contra Costa wallflower

Fed: FE
CA: SE, 1B.1

Lasthenia conjugens
Contra Costa goldfields

Fed: FE
CA: CEQA, 1B.1

Lilaeopsis masonii
Mason’s lilaeopsis

Fed: None
CA: SR, 1B.1

–

Not observed during 2017
rare plant surveys.

Oeothera deltoides subsp.
howellii
Antioch Dunes eveningprimrose

Fed: FE
CA: SE, 1B.1

–

Not observed during 2017
rare plant surveys.
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POTENTIALLY OCCURRING
SPECIAL-STATUS PLANT
SPECIES

LISTING STATUS1

HCP/NCCP STATUS

POTENTIAL FOR
OCCURRENCE

No Take

Not observed during 2017
rare plant surveys.

–

Present
Observed during 2017 rare
plant surveys.

Covered

Not observed during 2017
rare plant surveys.

–

Not observed during 2017
rare plant surveys.

Covered

Not observed during 2017
rare plant surveys.

–

Not observed during 2017
rare plant surveys.

CALIFORNIA RARE PLANT RANK SPECIES
Astragalus tener var. tener
alkali milk-vetch

Fed: None
CA: CEQA, 1B.2

Atriplex coronata var.
coronata
crownscale

Fed: None
CA: CEQA, 4.2

Atriplex depressa
brittlescale

Fed: None
CA: CEQA, 1B.2

Brasenia schreberi
watershield

Fed: None
CA: CEQA, 2.3

California macrophylla
Round-leaved filaree

Fed: None
CA: CEQA, 1B.1

Cicuta maculata var.
bolanderi
Bolander’s water hemlock

Fed: None
CA: CEQA, 2.1

Delphinium recurvatum
recurved delphinium

Fed: None
CA: CEQA, 1B.2

Covered

Not observed during 2017
rare plant surveys.

Downingia pusilla
dwarf downingia

Fed: None
CA: CEQA, 2B.2

–

Not observed during 2017
rare plant surveys.

Eriogonum nudum var.
psychicola
Antioch Dunes buckwheat

Fed: None
CA: CEQA, 1B.1

–

Not observed during 2017
rare plant surveys.

Eryngium spinosepalum
spiny-sepaled button-celery

Federal: None
CA: CEQA, 1B.2

–

Not observed during 2017
rare plant surveys.

Eschscholzia rhombipetala
diamond-petaled California
poppy

Fed: None
CA: CEQA, 1B.1

No Take

Not observed during 2017
rare plant surveys.

Extriplex joaquiniana
San Joaquin spearscale

Fed: None
CA: CEQA, 1B.2

Covered

Not observed during 2017
rare plant surveys.

Hesperevax caulescens
hogwallow starfish

Fed: None
CA: CEQA, 4.2

–

Not observed during 2017
rare plant surveys.

Hibiscus lasiocarpos var.
occidentalis
rose-mallow

Fed: None
CA: CEQA, 2.2

–

Not observed during 2017
rare plant surveys.

Lasthenia ferrisiae
Ferris’ goldfields

Fed: None
CA: CEQA, 4.2

–

Not observed during 2017
rare plant surveys.

Lathyrus jepsonii var.
jepsonii
Delta tule pea

Fed: None
CA: CEQA, 1B.2

–

Not observed during 2017
rare plant surveys.

Limosella australis
Delta mudwort

Fed: None
CA: CEQA, 2B.1

–

Not observed during 2017
rare plant surveys.

Myosurus minimus subsp.
apus
little mousetail

Fed: None
CA: CEQA, 3.1

–

Not observed during 2017
rare plant surveys.

Plagiobothrys hystriculus
bearded popcorn-flower

Fed: None
CA: CEQA, 1B.1

–

Not observed during 2017
rare plant surveys.

Potamogeton zosteriformis
eel-grass pondweed

Fed: None
CA: CEQA, 2.2

–

Not observed during 2017
rare plant surveys.

Biological Resources Assessment – Knightsen Wetland Restoration and Flood Protection Project, Contra Costa County, California

34

Section 4 Assessment and Findings

POTENTIALLY OCCURRING
SPECIAL-STATUS PLANT
SPECIES

LISTING STATUS1

HCP/NCCP STATUS

POTENTIAL FOR
OCCURRENCE

Puccinellia simplex
California alkali grass

Fed: None
CA: CEQA, 1B.2

–

Not observed during 2017
rare plant surveys.

Spergularia macrotheca var.
longistyla
long-styled sand-spurrey

Fed: None
CA: CEQA, 1B.2

–

Not observed during 2017
rare plant surveys.

Symphyotrichum lentum
Suisun Marsh aster

Fed: None
CA: CEQA, 1B.2

–

Not observed during 2017
rare plant surveys.

Tropidocarpum
capparideum
caper-fruited tropidocarpum

Fed: None
CA: CEQA, 1B.1

No Take

Not observed during 2017
rare plant surveys.

1Explanation

of State and Federal Listing Codes and HCP/NCCP Coverage

Federal listing codes:
California listing codes:
FE
Federally listed as endangered
SR
State listed as rare
California Native Plant Society codes:
1B
Rare or endangered in California and elsewhere
2
Rare or endangered in California, more common elsewhere
4
Limited or infrequent distribution throughout a broader area in California
California Native Plant Society Threat Codes:
.1
Seriously endangered in California (over 80% of occurrences threatened / high degree and immediacy of threat)
.2
Fairly endangered in California (20-80% occurrences threatened)
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Section 4 Assessment and Findings

4.2.1

HCP/NCCP COVERED AND NO-TAKE PLANT SPECIES

There are 17 covered and no-take species listed in the HCP/NCCP. The HCP/NCCP Planning Survey
Report lists land cover types that provide habitat for each of the covered and no-take species (Table 9). Of
the 17 covered/no-take species, all can be ruled out as occurring on site because there is no suitable
habitat or they would have been detectable during the botanical surveys conducted in April, May, June,
July, and September 2017. Table 9 outlines the 17 covered/no take plant species, habitat found on site,
and their potential for occurrence.
Table 9. Potential for HCP/NCCP Covered and No Take Plant Species to Occur Within the Study
Area
SPECIES NAME
COMMON NAME

ASSOCIATED LAND
COVER TYPE

TYPICAL HABITAT OR
PHYSICAL
CONDITIONS

Annual grassland

Generally found on
clay barrens in Annual
Grassland

Covered

Chaparral and
scrub

Elevations generally
between 700 and 1,860
feet; restricted to the
eastern and northern
flanks of Mt. Diablo
and the vicinity of
Black Diamond Mines

No Take

Alkali wetland
Annual Grassland
Seasonal Wetland

Alkali grassland
Alkali wetland

HCP/NCCP
STATUS

HABITAT
PRESENT

POTENTIAL FOR
OCCURRENCE

No
Amsinckia grandiflora
large-flowered
fiddleneck

Arctostaphylos
auriculata
Mt. Diablo manzanita

Astragalus tener var.
tener
alkali milk-vetch

Atriplex depressa
brittlescale

No Take

Covered

(Clay
barrens are
not
present).

Not Expected

No

Absent

Generally found in
vernally moist habitat
in soils with a slight to
strongly elevated pH

Yes

Not observed.
Would have been
detectable during
the surveys.

Restricted to soils of
the Pescadero or
Solano soil series;
generally found in
southeastern region of
plan area

Yes

Not observed.
Would have been
detectable during
the surveys.

No
Blepharizonia
plumosa
big tarplant

Covered

Annual grassland

Elevation below 1500
feet, most often on
Altamont Series or
Complex soils

(Annual
grassland is
present but
soils are
not
correct).

Not Expected

Covered

Annual grassland

–

Yes

Not observed.
Would have been
detectable during
the surveys.

Calochortus
pulchellus
Mt. Diablo fairylantern

Covered

Annual grassland
Chaparral and
scrub
Oak woodland
Oak savanna

Elevations generally
between 650 and
2,600d

No
(Elevations
are not
suitable).

Not Expected

Delphinium
recurvatum
recurved larkspur

Covered

Alkali grassland

–

Yes

Not observed.
Would have been
detectable during
the surveys.

California
macrophylla
round-leaved filaree
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SPECIES NAME
COMMON NAME

HCP/NCCP
STATUS

ASSOCIATED LAND
COVER TYPE

TYPICAL HABITAT OR
PHYSICAL
CONDITIONS

HABITAT
PRESENT

POTENTIAL FOR
OCCURRENCE

Eriogonum truncatum
Mt. Diablo buckwheat

No Take

Annual grassland
Chaparral and
scrub

Ecotone of grassland
and chaparral/scrub

No

None

Eschscholzia
rhombipetala
diamond-petaled
California poppy

No Take

Annual grassland

–

Yes

Not observed.
Would have been
detectable during
the surveys.

Extriplex joaquiniana
San Joaquin spearscale

Covered

Alkali grassland
Alkali wetland

–

Yes

Not observed.
Would have been
detectable during
the surveys.

Covered

Chaparral and
scrub
Oak savanna
Oak woodland

Elevations generally
above 650 feet

No
(Elevations
are not
suitable.)

Not Expected

Hesperolinon breweri
Brewer’s western flax

Covered

Annual grassland
Chaparral and
scrub
Oak woodland

Generally, restricted to
grassland areas within
a 500+ buffer from
oak woodland and/or
chaparral/scrub d

No

None

Lasthenia conjugens
Contra Costa
goldfields

No Take

Alkali grassland
Annual grassland
Seasonal wetland

Generally found in
vernal pools

Yes

Not observed.
Would have been
detectable during
the surveys.

Madia radiata
showy madia

Covered

Annual grassland
Oak woodland

Primarily occupies
open grassland or
grassland on edge of
oak woodland

No

Not Expected

Seasonal wetland

Generally found on
clay barrens in Annual
Grassland

No
(Clay
barrens are
not
present).

Not Expected

Yes

Not observed.
Would have been
detectable during
the surveys.

Helianthella castanea
Diablo helianthella

Navarettia
nigelliformis subsp.
nigelliformis
Adobe navarretia
Tropidocarpum
capparideum
caper-fruited
tropidocarpum

Covered

No Take

Alkali grassland

–

*Note – See Appendix B for a detailed description of the listing codes and abbreviations.

4.2.2

FEDERAL AND/OR STATE LISTED AND CALIFORNIA RARE PLANT SPECIES

Of the 64 special-status plant species known from the region, seven are federal and/or state listed. Two of
the seven federal and/or state listed plants, Contra Costa goldfields (Lasthenia conjugens) and large
flowered fiddleneck (Amsinckia grandiflora), are covered/no-take plants under the HCP/NCCP and
discussed in Table 9. Based on the field investigations, review of available databases and literature,
familiarity with local flora, on-site habitat suitability, and results of 2017 surveys, none of the federal
and/or state listed plant species were observed or are considered to have the potential to occur within the
study area.

4.2.3

CALIFORNIA RARE PLANT RANK PLANT SPECIES

There were 24 CRPR target that were considered to have the potential to occur within the study area
based on the presence of suitable habitat (i.e. alkaline soils and Delta hydrology) and were considered
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targets for the April, May, June, July, and September 2017 rare plant surveys (Table 9). All except one of
these species were not observed on site during rare plant surveys conducted in April, May, June, July, and
September 2017.
One CRPC species, crownscale (Atriplex coronata var. coronata; CRPR 4.1), was observed on site. This
species is an HCP/NCCP covered species, therefore a brief description of the species, its habitat
requirements, local occurrences, and assessment of impacts is included below. Its location on site is
shown in Figure 6.
Crownscale (Atriplex coronata var. coronata)
Status, Distribution and Habitat Requirements
Crownscale [Atriplex coronata (Wats.) var. coronata 9] is designated a CNPS List 4.2 species indicating it
is on the watch list and moderately threatened in California (CNPS 2017). This species is an annual of the
goosefoot family (Chenopodiaceae). The Type Locality for this species is from a collection in Livermore
Pass (Abrams 1955).
Crownscale is decumbent to ascending and can grow to 12 inches (30 cm) tall. It has stiff, generally grayscaly branches that turn glabrous and straw colored. The pistillate bracts in fruit are compressed, fused
more or less to the middle, widely deltate to round, with fewer tubercles than marginal teeth (Taylor and
Wilken in Hickman 1993). Crownscale flowers from March to October (CNPS 2017).
The taxon occurs on alkaline substrates in chenopod scrub, vernal pools, and valley and foothill grassland.
It is known from alkali scalds and alkali meadows on Pescadero and Solano soils (CNPS 2017). It has
been recorded as occurring in Alameda, Contra Costa County, Fresno, Glenn, King, Kern, Merced,
Monterey, San Luis Obispo, Solano, and Stanislaus counties between 3 to 1936 feet (1 to 590 m) in
elevation. This species also may occur in San Joaquin County, but it has not been confirmed (CNPS
2017). Crownscale is threatened by the destruction of habitat due to development and conversion to
agriculture (CNPS 2017).
Occurrence Data and Habitat Characteristics
No previously recorded information confirming the presence of this species within the study area was
encountered. The nearest recorded occurrence is a 2007 Hillaire collection from approximately 7.5 miles
southwest of the study area in a flat alkaline valley cut just west of Marsh Creek Reservoir (Accession
CHSC98938) (CCH 2017).
Within the study area, crownscale was observed in alkali wetland vegetation communities in the
southeastern corner of the southern parcel and in the northern parcel. The southeast population was
approximately 200 individuals. The northern populations was five individuals.
Potential Project Related Effects
Based on the project design, project construction could directly impact the known populations on site.
Indirect effects to this species are possible due to a change in hydrologic regime and disturbance which
could result in an increase of invasive weed species. Establishment of new invasive weed species have the

9

In botanical literature binomial scientific names are followed immediately by the name of or the abbreviation for the publishing
author(s) who validated the name. A scientific name is not strictly complete without the name(s) of the validating author(s)
attached. Plant species that appear in this report that have regulatory significance are referred to by their binomial scientific name
and author for nomenclatural relevance.
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potential to out-compete native plants, especially annuals, extirpating them from a site through habitat
modification. Indirect positive impacts could occur if additional alkali wetland habitat is created by the
project. Additional habitat creation could allow for eventual colonization of this species in the newly
created habitat.
If potential impacts to the species are unavoidable then mitigation and minimization measures listed in
Section 5.1 and 5.2 should be followed.

4.2.4

LOCALLY RARE, UNUSUAL, AND SIGNIFICANT PLANT SPECIES

As consistent with CEQA’s Article 9 and Guidelines §15125(a) and §15380 which state that “special
emphasis should be placed on environmental resources that are rare or unique to that region” and CNPS’s
goal of preserving plant biodiversity on a regional and local scale, this study also assessed the occurrence
of locally significant plant species. Locally significant plant species, also known as “peripheral
populations” are those considered to be at the outer limits of their known distribution, a range extension, a
rediscovery, or rare or uncommon in a local context. These species are not regarded as special-status
species by the USFWS or CDFG. However, the East Bay Chapter of CNPS has a program, started in
1991, that tracks rare, unusual, and significant plants that occur within Contra Costa and Alameda
counties. East Bay CNPS has three ranked designations for these species: A (which includes A1, A1x,
and A2); B; and C. The criteria of each ranking are presented in Table 10. This determination is partially
based on the number of botanical regions the subject taxon occurs in.
Table 10. Ranking Criteria for Rare, Unusual, and Significant Plants of the East Bay
RANKING

DEFINITION

A1

Species from 2 or less botanical regions in Alameda and Contra Costa counties, either currently or
historically.

A1x

Species is previously known from Alameda or Contra Costa counties, but now believed to have been
extirpated and no longer occurring here.

A2

Species is currently known from 3 to 5 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

A high-priority watch list: Species currently known from 6 to 9 regions in the two counties, or if more,
meeting other important criteria as described for A2.

C

A second-priority watch list: Species is currently known from 10 or more regions in the two counties, but
potentially threatened if certain conditions persist such as over-development, water diversions, excessive
grazing, weed or insect invasions, etc.

\

The East Bay Chapter has been divided into 40 botanical regions based on vegetation, geology, habitats,
soil types, and other factors. The East Bay Chapter’s botanical regions only include Contra Costa and
Alameda counties. The study area is locaed in the Valley North Delta Botanical Region of the East Bay
(Lake 2010).
A total of 23 plant species treated as locally rare by the East Bay Chapter of CNPS were observed within
the study area. These included two A1-ranked species, nine A2-ranked species, eight B-ranked species,
and four C-ranked species. Table 11 summarizes the 11 locally rare, unusual, and significant plant species
that have A1 and A2 ranking, which are rankings that may have CEQA significance, and they are
discussed in detail below. Since B and C ranked species are considered watch list species they are not
included in Table 12, however these designations appear in the plant list in Appendix B. These species
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should be considered in local planning and management efforts, however including them in
environmental review documents is up to the discretion of the lead agency (Lake 2010). The location of
the 11 locally rare species is shown in Figure 6.
Table 11. Locally Rare, Unusual, and Significant Plants Observed within the Study Area
SCIENTIFIC NAME

COMMON NAME

NUMBER OF
OCCURRENCES

GENERAL LOCATIONS

A1-Ranking
Leersia oryzoides

rice cutgrass

1

- Along margins of slough at southern
boundary of study area

Lycopus asper

rough bugleweed

1

- Along margins of slough at southern
boundary of study area

A2-Ranking
Atriplex argentea var. expansa

silverscale

1

- Along southeastern corner of southern parcel
- Throughout northern parcel

Calystegia sepium subsp.
limnophila

marsh morning glory

1

- Along margins of slough at southern
boundary of study area

Croton californicus

California croton

1

- Throughout the Oakley sand stabilized
interior dunes community

Hordeum jubatum subsp.
jubatum

fox tail barley

3

- Southeastern corner of study area
- Access road through cropland at southern
edge of study area
- Adjacent to private property on the south
side of Delta Road

Hydrocotyle verticillata

water pennywort

1

- Along margins of slough at southern
boundary of study area

Leptochloa fusca subsp.
fascicularis

breaded sprangletop

2

- Eastern edge of cropland
- Access road through cropland at southern
edge of study area

Sesuvium verrucosum

verrucose sea purslane

5

- Throughout northern parcel
- Alkali wetlands in ag fields in southeastern
corner
- Edges of cropland vegetation community

Setaria parviflora

knotroot bristlegrass

1

- Irrigation ditch located along the south
central boundary of the study area

Suaeda nigra

bush seepweed

1

- Alkali grassland in southeastern corner of
study area and in the alkali wetland in the
northern parcel

Source: Lake 2010. All plants with a CNPS East Bay Chapter ranking of A are protected under CEQA in Sections 15380 and 15125(a) which
address species of local concern and environmental resources that are rare or unique to a region.

Rice cutgrass (Leersia oryzides)
Status, Distribution and Habitat Requirements
Rice cutgrass [Leersia oryzoides (Hook.) Greene] is an A1-ranked species. This taxon is a rhizomatous
perennial species of the grass family (Poaceae). The type locality for this species is a 1908 collection from
Virginia, USA (Abrams 1955). The etymology for the genus Leersia is for the name of a German
botanist, J.D. Leers (Baldwin et al. 2012).
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Rice cutgrass occurs throughout the California Floristic Province except the Central Western Region in
marshes, streams, and ponds below 3,937 feet (1200 meters) (Baldwin et al. 2012). Locally this species is
known from the area around Port Costa, Alameda Creek, and inland deltaic habitats.
Occurrence Data and Habitat Characteristics
Within the study area, rice cutgrass was observed just west of the terminus of the tidally influenced
slough feature in the southern parcel. This population comprised approximately 250 individuals.
Rough bugleweed (Lycopus asper)
Status, Distribution and Habitat Requirements
Rough bugleweed [Lycopus asper Greene] is an A1-ranked species. This taxon is a rhizomatous perennial
species of the mint family (Lamiaceae). The type locality for this species is Saskatchewan, Canada
(Abrams 1955). The etymology for the genus Lycopus is for the Greek meaning “wolf foot” (Baldwin et
al. 2012).
Rough bugleweed occurs in moist areas, marshes, and streambeds through the California Floristic
Province and Great Basin below 4,593 feet (1400 meters) (Baldwin et al. 2012). It has been collected
from Butte, Contra Costa, Inyo, Lassen, Modoc, Mono, Shasta, Siskiyou, and Solano counties (CCH
2017). Locally this species is known from the area near the confluence of the Sacramento and San
Joaquin Rivers.
Occurrence Data and Habitat Characteristics
Within the study area, rough bugleweed was observed along the margins of the tidally influenced slough
feature in the southern parcel. This population comprised approximately 25 individuals.
Silverscale (Atriplex argentea var. expansa)
Status, Distribution and Habitat Requirements
Silverscale [Atriplex argentea (Nutt.) var. expansa (S. Watson) S.L. Welsh & Reveal] is an A2-ranked
species. This taxon is an annual species of the goosefoot family (Chenopodiaceae). The type locality for
this species is in the bottoms of the Rio Grande, New Mexico (Abrams 1955).
Silverscale occurs on saline soils below 4,921 feet (1500 meters) (Baldwin et al. 2012). It has been
collected from counties throughout Great Valley, Central Coast, eastern San Francisco Bay, Southwest,
and Desert regions (Baldwin et al. 2012). Locally this species is known from Livermore Valley, Briones
Valley, and San Joaquin Valley.
Occurrence Data and Habitat Characteristics
Within the study area, silverscale was observed throughout the northern parcel and the southern parcel in
the southeast corner of the study area. It is associated with alkali wetland and alkali grassland land cover
types and comprised thousands of individuals.
Marsh morning glory (Calystegia sepium subsp. limnophila)
Status, Distribution and Habitat Requirements
Marsh morning glory [Calystegia sepium (L.) subsp. limnophila (Greene) Brummitt] is an A2-ranked
species. This taxon is a rhizomatous perennial species of the morning glory family (Convolvulaceae). The
type locality for this species is from “in Americae maritimis” (Abrams 1955). The etymology for the
genus Calystegia is from Greek meaning “hiding calyx” due to the nature of the bracts of certain species
(Baldwin et al. 2012).
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Marsh morning glory occurs on marshes and riverbanks below 1,640 feet (500 meters) (Baldwin et al.
2012). It has been collected from Contra Costa, Humboldt, Los Angeles, Napa, Orange, Riverside,
Sacramento, San Bernardino, San Joaquin, Santa Cruz, and Solano counties (CCH 2017). Locally this
species is known from the deltaic regions of the east bay.
Occurrence Data and Habitat Characteristics
Within the study area, marsh morning glory was observed along the banks of the tidally influenced slough
feature in the southern parcel. This population comprised approximately 5 individuals.
California croton (Croton californicus)
Status, Distribution and Habitat Requirements
California croton [Croton californicus Müll] is an A2-ranked species. This taxon is a perennial herb to
subshrub of the spurge family (Euphorbiaceae). The type locality for this species is San Francisco,
California (Abrams 1955). The etymology for the genus Croton is for the Greek word meaning “tick,”
due to resemblance of the seed (Baldwin et al. 2012).
California croton occurs on sandy soils, dunes and washes below 2,952 feet (900 meters) (Baldwin et al.
2012). It has been collected from counties throughout the Tehachapi, San Joaquin Valley, Central Coast,
Southern Coast Ranges, Southern Coast, southern Channel Islands (Santa Catalina Island), Transverse
Range, Peninsular Range, and Desert regions (Baldwin et al. 2012). Locally this species is known from
remnant dune habitat in the deltaic region of the east bay.
Occurrence Data and Habitat Characteristics
Within the study area, California croton was observed in the northern parcel in the degraded Oakley sand
stabilized interior dunes land cover type. Individuals of this population were scattered thoughout the
dunes.
Fox tail barley (Hordeum jubatum subsp. jubatum)
Status, Distribution and Habitat Requirements
Fox tail barley [Hordeum jubatum (L.) subsp. jubatum] is an A2-ranked species. This taxon is a perennial
species of the grass family (Poaceae). The type locality for this species is Canada (Abrams 1955). The
etymology for the genus Hordeum is the ancient Latin name for barley (Baldwin et al. 2012).
Fox tail barley occurs on roadsides, disturbed areas, meadows, and marshes throughout California
between 65 and 11,483 feet (20 and 3500 meters) (Baldwin et al. 2012). It has been collected from
Alpine, El Dorado, Modoc, Mono, San Bernardino, San Diego, and Trinity counties (Baldwin et al.
2012).
Occurrence Data and Habitat Characteristics
Within the study area, fox tail barley was observed adjacent to private property just south of Delta Road,
within the alkali wetland in the southeastern corner of the southern parcel, and along an access road at the
edge of planted cropland towards the southern boundary of the study area. It is associated with the
cropland and alkali wetland land cover types. This population comprised approximately 80 individuals.
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Water pennywort (Hydroctyle verticillata)
Status, Distribution and Habitat Requirements
Water pennywort [Hydrocotyle verticillata Thunb.] is an A2-ranked species. This taxon is a perennial
species of the ginseng family (Araliaceae). The etymology for the genus Hydrocotyle is Greek, meaning
“water cup” apparently due to the shape of the leaves (Baldwin et al. 2012).
Water pennywort occurs on the margins of lakes, ponds, slow-moving streams, canals, seeps, springs, and
marshes below 4,593 feet (1400 meters) (Baldwin et al. 2012). It has been collected from Butte, Contra
Costa, Fresno, Imperial, Inyo, Kern, Kings, Los Angeles, Madera, Marin, Merced, Monterey, Orange,
Plumas, Sacramento, San Bernardino, San Diego, San Francisco, San Joaquin, San Luis Obsipo, San
Mateo, Santa Barbara, Santa Cruz, Solano, Sonoma, Stanislaus, Tulare, Tuolomne, and Ventura counties
(CCH 2017). Locally the species is known from the deltaic habitats surrounding Antioch.
Occurrence Data and Habitat Characteristics
Within the study area, water pennywort was observed along the margins of the tidally influenced slough
feature in the southern parcel and spanned the majority of the slough.
Bearded sprangletop (Leptochloa fusca subsp. fascicularis)
Status, Distribution and Habitat Requirements
Bearded sprangletop [Leptochloa fusca subsp. fascicularis (Lam.) N. Snow] is an A2-ranked species. This
taxon is an annual species of the grass family (Poaceae). The type locality for this species is South
America (Abrams 1955). The etymology for the genus Leptochloa is for the Greek meaning “slender
grass” due to the species’ slender inflorescence (Baldwin et al. 2012).
Bearded sprangletop occurs in marshes, wetlands, wet disturbed areas, and is often associated with
agriculture (Baldwin et al. 2012). It is found below 3,937 feet (1200 meters) (Baldwin et al. 2012). It has
been collected from Alameda, Butte, Colusa, Contra Costa, Fresno, Glenn, Imperial, Inyo, Kern, Lake,
Lassen, Los Angeles, Madera, Marin, Mendocino, Monterey, Orange, Sacramento, San Bernardino, San
Francisco, San Joaquin, San Luis Obispo, San Mateo, Santa Barbara, Santa Clara, Santa Cruz, Shasta,
Siskiyou, Solano, Sonoma, Stanislaus, Sutter, Tehama, Tulare, Tuolomne, Ventura, Yolo, and Yuba
counties (CCH 2017). Locally this species is known from the deltaic regions surrounding Clifton Court
Forebay.
Occurrence Data and Habitat Characteristics
Within the study area, bearded sprangletop was observed in the southern parcel on the eastern and
southern boundary of the planted croplands and is associated with the cropland land cover type. This
population comprised approximately 50 individuals.
Verrucose sea purslane (Sesuvium verrucosum)
Status, Distribution and Habitat Requirements
Verrucose sea purslane [Sesuvium verrucosum Raf.] is an A2-ranked species. This taxon is a perennial
species of the iceplant family (Aizoaceae). The type locality for this species is Chacta County, Arkansas
(Abrams 1955).
Verrucose sea purslane occurs on moist or seasonally dry flats and margins of generally saline wetlands
below 4,593 feet (1400 meters) (Baldwin et al. 2012). It has been collected from Contra Costa, El Dorado,
Fresno, Imperial, Inyo, Kern, Kings, Lassen, Los Angeles, Marin, Merced, Napa, Orange, Riverside, San
Bernardino, San Diego, San Joaquin, San Luis Obispo, Santa Barbara, Solano, Stanislaus, Tulare, and
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Yolo counties (CCH 2017). Locally this species is known from the foothills east of Mount Diablo and the
Deltaic regions.
Occurrence Data and Habitat Characteristics
Within the study area, verrucose sea purslane was observed on the northern parcel in seasonally moist
flats within the Oakley sand stabilized interior dunes and in the southern parcel along an access road
through cropland, along the margins of the tidally influenced slough, and in and around the alkali wetland
in the southeastern corner. This population comprised approximately 45 individuals.
Knotroot bristlegrass (Setaria parviflora)
Status, Distribution and Habitat Requirements
Knotroot bristlegrass [Setaria parviflora (Hook.) Greene] is an A1-ranked species. This taxon is a
perennial species of the grass family (Poaceae). The type locality for this species is a 1804 collection from
Puerto Rico (Abrams 1955). The etymology for the genus Setaria is for the Latin meaning “bristly”
(Baldwin et al. 2012).
Knotroot bristlegrass occurs on moist, disturbed areas, roadsides, streambanks, and canal banks below
4,823 feet (1470 meters) (Baldwin et al. 2012). It has been collected from Alameda, Butte, Calaveras,
Colusa, Contra Costa, El Dorado, Fresno, Glenn, Humboldt, Imperial, Kern, Kings, Los Angeles, Madera,
Marin, Mariposa, Merced, Mono, Monterey, Nevada, Orange, Placer, Riverside, Sacramento, San
Bernardino, San Diego, San Francisco, San Joaquin, San Luis Obispo, San Mateo, Santa Barbara, Santa
Clara, Santa Cruz, Solano, Sonoma, Stanislaus, Sutter, Tehama, Tulare, Ventura, Yolo, and Yuba
counties (CCH 2017). Locally this species is known from Hayward, Berkeley, and near Clifton Court
Forebay.
Occurrence Data and Habitat Characteristics
Within the study area, knotroot bristlegrass was observed along the shallow, western terminus of the
slough in the southern parcel. This population comprised approximately 2 individuals.
Bush seepweed (Suaeda nigra)
Status, Distribution and Habitat Requirements
Bush seepweed [Suaeda nigra (Raf.) J.F. Macbr.] is an A2-ranked species. This taxon is a subshrub,
shrub, or occasionally annual species of the goosefoot family (Chenopodiaceae). The type locality for this
species is the upper reaches of the Canadian River, New Mexico (Abrams 1955). The etymology for the
genus Suaeda is for an ancient Arabic name (Baldwin et al. 2012).
Bush seepweed occurs on alkaline, saline habitats in interior, desert, and occasionally coastal habitats
below 262 to 2,461 feet (80-750 meters) (Baldwin et al. 2012). It has been collected from Alameda, Butte,
Colusa, Contra Costa, Fresno, Glenn, Imperial, Inyo, Kern, Kings, Lake, Lassen, Los Angeles, Madera,
Merced, Modoc, Mono, Monterey, Orange, Riverside, San Bernardino, San Diego, San Luis Obispo,
Santa Barbara, Solano, Tulare, Ventura, and Yolo counties (CCH 2017). Locally this species is known
from Altamont area, Clifton Court Forebay area, and Livermore area.
Occurrence Data and Habitat Characteristics
Within the study area, bush seepweed was observed in the alkali wetlands of the northern parcel and
alkali grasslands in the southeastern corner of the southern parcel. This population comprised
approximately 600 individuals.
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Potential Project Related Effects for all Locally Rare Species
Depending on the project design, project construction could directly impact the known populations on
site. Indirect effects to these species are possible due to a change in hydrologic regime and disturbance
which could result in an increase of invasive weed species. Establishment of new invasive weed species
have the potential to out-compete native plants, especially annuals, extirpating them from a site through
habitat modification. Indirect positive impacts could occur this species if additional habitat is created by
the project and there is eventual colonization of these species in the newly created habitat.

4.3.

NOXIOUS/INVASIVE WEEDS

During the course of the surveys, many non-native plant species were encountered within the study area.
A non-native plant species is defined as a species that is occurring outside of its native distributional
range and the species has arrived there by human activity.
Some of the non-native plant species encountered on-site are tracked by the California Department of
Food and Agriculture (CDFA 2017) and the California Invasive Plant Council (Cal-IPC 2017) due to their
noxious or invasive behavior. Species tracked by these organizations are given a certain rating based on
criteria such as ecological impacts, treatment or eradication priority, and threats they pose to agricultural
economics.
Of the non-native plant species tracked by Cal-IPC and CDFA, 20 plant species observed within the study
area are of concern (Table 12). These species have a ranking of Limited, Moderate or High by Cal-IPC.
Widespread non-native grassland species such as wild oats*, ripgut brome*, Italian ryegrass*, and prickly
lettuce (Lactuca seriola*) were not mapped or inventoried. Though some of these grass species are
considered invasive (Cal-IPC 2017) they were ubiquitous throughout the northern parcel and the
agricultural margins and irrigation ditches of the southern parcel, and were too abundant to map.
Appendix E provides a complete list of plant species observed on-site, their origin, and their threat rating.
During project implementation, the spread of invasive weeds on site can be minimized through
implementation of measures summarized in Section 5.2.2.
Invasive weed distribution and recommendations for control are addressed in detail in Technical
Memorandum: 2017 Weed Mapping of Nunn Acquisition, East Contra Costa County Habitat
Conservancy, Contra Costa County, California (currently in preparation).
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Table 12. Noxious/Invasive Plants Observed in the Study Area
SPECIES NAME

COMMON NAME

California Invasive Plant
Council Rank
(Cal-IPC 2017)1

California Department of
Food and Agriculture
Noxious Weed List
(CDFA 2017)2

High

–

Arundo donax

giant reed

Brassica nigra

black mustard

Moderate

–

Carduus pycnocephalus
subsp. pycnocephalus

Italian thistle

Moderate

On List

Centaurea solstitialis

yellow star thistle

High

On List

Cirsium vulgare

bull thistle

Moderate

On List

Conium maculatum

poison hemlock

Moderate

–

Cortaderia jubata

jubata grass

High

–

Cynodon dactylon

Bermuda grass

Moderate

–

Dittrichia graveolens

stinkwort

Moderate

–

Eichornia crassipes

water hyacinth

High

–

Eucalyptus globulus

blue gum

Limited

–

Hirschfeldia incana

hoary mustard

Moderate

–

Lepidium draba

whitetop

Moderate

On List

Lepidium latifolium

perennial pepperweed

High

On List

Myoporum laetum

lollypop tree

Moderate

–

Olea europaea

Olive

Limited

–

Phalaris aquatica

Harding grass

Moderate

–

Rubus armeniacus

Himalayan blackberry

High

–

Salsola tragus

Russian thistle

Limited

On List

Silybum marianum

milk thistle

Limited

–

1Cal-IPC

Weed Ranking Definitions:

High: These species have severe ecological impacts on physical processes, plant and animal communities, and vegetation
structure. Their reproductive biology and other attributes are conducive to moderate to high rates of dispersal and establishment.
Most are widely distributed ecologically.
Moderate: These species have substantial and apparent - but generally not severe - ecological impacts on physical processes,
plant and animal communities, and vegetation structure. Their reproductive biology and other attributes are conducive to
moderate to high rates of dispersal, though establishment is generally dependent upon ecological disturbance. Ecological
amplitude and distribution may range from limited to widespread.
Limited: These species are invasive but their ecological impacts are minor on a statewide level or there was not enough
information to justify a higher score. Their reproductive biology and other attributes result in low to moderate rates of
invasiveness. Ecological amplitude and distribution are generally limited, but these species may be locally persistent and
problematic (Cal-IPC 2017).
2Species

considered a noxious weed by CDFA are listed on the California Noxious Weed List (CDFA 2017).
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4.4.

SPECIAL-STATUS WILDLIFE

Based on the field investigation, review of available databases and literature, familiarity with local fauna,
and on-site habitat suitability, a total of 69 special-status fish and wildlife species were considered as part
of this assessment (USFWS 2017a; CNDDB 2017, NMFS 2016). Of these, 30 were determined to have
the potential to occur within the study area and could be affected by the project as proposed. These
comprise 12 species listed as threatened or endangered, or designated as fully protected, and 18 non-listed
species considered to be rare, sensitive or declining by agency or non-governmental watchlists (Table 13).
All 30 of these species are discussed in detail below. California red-legged frog and California tiger
salamander, although not expected to occur, are included in Table 13 and further discussed below due to
their prominence in the current regulatory environment and presence of potential habitat within the study
area.
An additional 25 species are not expected to occur on site, but could not be entirely ruled out based on
marginal habitat conditions, limited distribution information, or the paucity of available life history data.
These are not listed in Table 13 but are included in the table summarizing all special-status fish and
wildlife species potentially occurring in the project vicinity in Appendix C.
The remaining taxa were ruled out based on the lack of suitable habitat (e.g., salt marshes, serpentine,
scrub, dense woodlands, mud flats and shoreline habitats), local extirpations, lack of connectivity between
areas of suitable and occupied habitat, incompatible land use, and habitat degradation. A complete list of
all species considered as part of this assessment, their regulatory status, habitat requirements, local
distribution, and potential for occurrence are listed in Appendix C. Special-status fish and wildlife species
recorded in the California Natural Diversity Database (CNDDB 2017) are depicted in Figure 7.
Table 13. Potentially Occurring Special-Status Fish and Wildlife Species
SPECIES
Invertebrates
Branchinecta lynchi
Vernal pool fairy shrimp
Branchinecta mesovellensis
Midvalley fairy shrimp
Lepidurus packardi
Vernal pool tadpole shrimp
Helminthoglypta nickliniana bridgesi
Bridge’s coast range shoulderband
Hygrotus curvipes
Curved-foot hygrotus diving beetle
Linderiella occidentalis
California linderiella
Fish
Acipenser medirostris
Green sturgeon, southern DPS
Hypomesus transpacificus
Delta smelt
Oncorhynchus mykiss irideus
Steelhead
California Central Valley DPS
Spirinchus thaleichthys
Longfin smelt
Amphibians
Ambystoma californiense
California tiger salamander

HCP/NCCP
STATUS

POTENTIAL FOR
OCCURRENCE

Fed: FE, CH
CA: SA

Covered

Possible

Fed: None
CA: SA

Covered

Possible

Fed: FE, CH
CA: SA

Covered

Possible

Fed: None
CA: SA

–

Possible

Fed: None
CA: SA

–

Possible

Fed: None
CA: SA

–

Possible

–

Possible

Fed: FT, CH
CA: ST, AFS-T

–

Possible
Critical Habitat

Fed: FT, CH
CA: ST, AFS-T

–

Possible

–

Possible

Covered

Not Expected

LISTING STATUS*

Fed: FE, CH
CA: SSC

Fed: CT
CA: ST, SSC
Fed: FT, CH
CA: ST
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SPECIES

LISTING STATUS*

HCP/NCCP
STATUS

POTENTIAL FOR
OCCURRENCE

Covered

Not Expected

Covered

Possible

Covered

Possible

–

Possible

Rana draytonii
California red-legged frog
Reptiles
Anniella pulchra
Northern California legless lizard
Emys marmorata
Western pond turtle
Phrynosoma blainvilli
Coast horned lizard
Thamnophis gigas
Giant garter snake
Birds

Fed: FT, CH
CA: SSC

Fed: FT
CA: ST

Covered

Possible

Agelaius tricolor
Tricolored blackbird

Fed: None
CA: SCE, SSC, BCC,
ABC

Covered

Possible
(nesting)

Aquila chrysaetos
Golden eagle

Fed: None
CA: WL, FP, BCC

Ammodramus savannarum
Grasshopper sparrow
Athene cunicularia
Burrowing owl
Buteo regalis
Ferruginous hawk
Buteo swainsoni
Swainson’s hawk
Circus cyaneus
Northern harrier
Elanus leucurus
White-tailed kite
Eremophila alpestris actia
California horned lark
Falco mexicanus
Prairie falcon
Lanius ludovicianus
Loggerhead shrike

Fed: None
CA: SSC

Laterallus jamaicensis coturniculus
California black rail
Melospiza melodia
Song sparrow (“Modesto” population)
Mammals
Lasiurus cinereus
Hoary bat
Perognathus inornatus
San Joaquin pocket mouse
Taxidea taxus
American badger

Fed: None
CA: SSC
Fed: None
CA: SSC
Fed: None
CA: SSC

Fed: None
CA: SSC, BCC

Covered
(No Take)
–
Covered

Fed: None
CA: SA, WL, BCC

–

Fed: None
CA: ST, ABC, BCC

Covered

Fed: None
CA: SSC

–

Fed: None
CA: FP

No Take

Fed: None
CA: SA, WL

–

Fed: None
CA: SA, WL, BCC

–

Fed: None
CA: SSC, BCC
Fed: None
CA: ST, FP, ABC,
BCC
Fed: none
CA: SSC

–

Possible
(nesting and
wintering)
Possible
(nesting)
Possible
Possible
(wintering)
Possible
(nesting)
Possible
(nesting)
Possible
(nesting)
Possible
Possible
(nesting)
Possible
(nesting)

–

Possible

–

Possible

Fed: none
CA: SA, WBWG-M

–

Possible

Fed: None
CA: SA

–

Possible

Fed: none
CA: SSC

–

Possible

*Note – See Appendix C for a detailed description of the listing codes and abbreviations.
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salt-marsh harvest mouse
Suisun song sparrow

bank swallow
burrowing owl
hoary bat
western red bat

burrowing owl

salt-marsh harvest mouse

salt-marsh harvest mouse

Swainson’s hawk
burrowing owl

Grizzly Island Wildlife Area

western pond turtle

Swainson’s hawk

Swainson’s hawk
California least tern
giant garter snake
vernal pool fairy shrimp
Conservancy fairy shrimp
burrowing owl

Solano

Delta smelt

song sparrow ("Modesto" population)
Delta smelt
giant garter snake

California black rail
Suisun song sparrow
Suisun song sparrow
saltmarsh common yellowthroat
Delta smelt double-crested cormorant
longfin smelt
California
black
rail
California black rail
Suisun song sparrow
California black rail
San Joaquin Pocket Mouse
Suisun song sparrow
Suisun song sparrow saltmarsh common yellowthroat
California black rail California black rail
salt-marsh harvest mouse

Delta smelt

Pittsburg
Suisun song sparrow

California red-legged frog
California red-legged frog
California tiger salamander
California tiger salamander

California red-legged frog

California red-legged frog

California red-legged frog

California tiger salamander

California red-legged frog
California red-legged frog
San Joaquin Pocket Mouse

California tiger salamander

San Joaquin Pocket Mouse

Delta smelt
longfin smelt

California black rail
song sparrow ("Modesto" population)
Swainson’s hawk
Delta smelt

western pond turtle

song sparrow ("Modesto" population)

burrowing owl

California black rail
silvery legless lizard

burrowing owl
burrowing owl

San Joaquin kit fox

burrowing owl

burrowing owl

California tiger salamander
burrowing owl
burrowing owl
burrowing owl
burrowing owl
vernal pool tadpole shrimp
burrowing owl
burrowing owl
vernal pool fairy shrimp California red-legged frog
burrowing owl
burrowing owl
burrowing owl
California red-legged frog
burrowing
owl
California tiger salamander
American badger
burrowing owl
burrowing owl
Swainson’s hawk
vernal pool fairy shrimp
burrowing owl
Alameda whipsnake
burrowing
owl
burrowing
owl
vernal pool fairy shrimp
California red-legged frog
burrowing owl
burrowing owl
silvery legless lizard
American badger
burrowing owl
burrowing owl
Alameda whipsnake

coast horned lizard

Contra Costa

Alameda whipsnake
coast horned lizard

California tiger salamander

burrowing owl
silvery legless lizard
Swainson’s hawk molestan blister beetle
burrowing owl

Alameda whipsnake

Alameda whipsnake

California tiger salamander
Swainson’s hawk

Alameda whipsnake
Alameda whipsnake

Swainson’s hawk
song sparrow ("Modesto" population)

Swainson’s hawk
song sparrow ("Modesto" population)

Swainson’s hawk

American badger
California linderiella
vernal pool fairy shrimp

Swainson’s hawk

burrowing owl

Swainson’s hawk
Swainson’s hawk

Swainson’s hawk
Swainson’s hawk

Swainson’s hawk
California black rail

Swainson’s hawk

Swainson’s hawk

song sparrow ("Modesto" population)

Swainson’s hawk

Swainson’s hawk

Swainson’s hawk

Swainson’s hawk

burrowing owl

giant garter snake
song sparrow ("Modesto" population)

Swainson’s hawk
Swainson’s hawk

burrowing owl

burrowing owl

California black rail
song sparrow ("Modesto" population)

Swainson’s hawk

California black rail
longfin smelt
Delta smelt
western pond turtle

Swainson’s hawk

Swainson’s hawk
giant garter snake

Swainson’s hawk
song sparrow ("Modesto" population)
longfin smelt
Swainson’s hawk
Delta smelt

Swainson’s hawk

burrowing owl

Swainson’s hawk
Swainson’s hawk

Swainson’s hawk
Swainson’s hawk
Swainson’s hawk
Swainson’s hawk
Swainson’s hawk
California tiger salamander Swainson’s hawk
Swainson’s hawk

Swainson’s hawk

Stockton

least Bell’s vireo
burrowing owl

Swainson’s hawk
giant garter snake
Swainson’s hawk
great blue heron

Swainson’s hawk
burrowing owl
burrowing owl

Swainson’s hawk
Swainson’s hawk
burrowing owl

burrowing owl
Swainson’s hawk

song sparrow ("Modesto" population)
California black rail
longfin smelt
Swainson’s hawk

Swainson’s hawk

Swainson’s hawk

California black rail

burrowing owl

Swainson’s hawk
Swainson’s hawk

Swainson’s hawk

burrowing owl

Swainson’s hawk

Swainson’s hawk
Swainson’s hawk

Swainson’s hawk

San Joaquin
California black rail

song sparrow ("Modesto" population)

longfin smelt
Delta smelt

E

California red-legged frog
California red-legged frog
California red-legged frog
California linderiella
California red-legged frog

Swainson’s hawk

California black rail

Delta smelt
Swainson’s hawk

burrowing owl

Alameda whipsnake

Alameda whipsnake

western pond turtle
Swainson’s hawk
California black rail
song sparrow ("Modesto" population)

California black rail

burrowing owl

Alameda whipsnake

California linderiella

Swainson’s hawk

California black rail

western pond turtle western pond turtle burrowing owl
western pond turtle
Antioch andrenid bee
Swainson’s hawk
burrowing owl
Swainson’s hawk
burrowing owl
loggerhead shrike
burrowing owl
Swainson’s hawk
western pond turtle
western pond turtle
burrowing owl
western pond turtle
burrowing owl burrowing owl
burrowing owl
Swainson’s hawk
burrowing owl
western pond turtle
burrowing owl
burrowing owl
song sparrow ("Modesto" population)
California black rail
burrowing owl
burrowing owl
Swainson’s hawk
California black rail
California linderiella
burrowing owl
western pond turtle burrowing owl
Swainson’s hawk
Swainson’s hawk
burrowing owl
burrowing owl
western pond turtle
western pond turtle
burrowing owl
burrowing owl
song sparrow ("Modesto" population)
Swainson’s hawk
longfin smelt

California tiger salamander
burrowing owl
San Joaquin Pocket Mouse California tiger salamander

Swainson’s hawk

Swainson’s hawk

Swainson’s hawk
Swainson’s hawk

C
Tract
Palm

Blennosperma vernal pool andrenid bee

burrowing owl

California red-legged frog
Alameda whipsnake San Joaquin kit fox

San Joaquin kit fox

Swainson’s hawk

Oakley

burrowing owl
California red-legged frog
California red-legged frog
burrowing owl
California tiger salamander
California tiger salamander
San Joaquin kit fox
California tiger salamander
California tiger salamander

pallid bat
California tiger salamander

Delta smelt
Swainson’s hawk
Swainson’s hawk
great blue heron

burrowing owl
burrowing owl burrowing owl

California tiger salamander

ferruginous hawk
California linderiella

California tiger salamander silvery legless lizard
western red bat

Swainson’s hawk

western pond turtle

song sparrow ("Modesto" population)

song sparrow ("Modesto" population)

longfin smelt

Antioch

California tiger salamander

western pond turtle

salt-marsh harvest mouse
giant garter snake
vernal pool fairy shrimp
Sacramento perch
California linderiella
western pond turtle
Antioch multilid wasp
white-tailed kite
redheaded sphecid wasp Antioch andrenid bee
Swainson’s hawk
silvery legless lizard silvery legless lizard
burrowing owl

burrowing owl

Swainson’s hawk
western pond turtle

giant garter snake

giant garter snake

Swainson’s hawk

giant garter snake

Swainson’s hawk

Swainson’s hawk

western pond turtle
western pond turtle

western pond turtle
Swainson’s hawk

Frank’s Tract

Swainson’s hawk

Swainson’s hawk
Swainson’s hawk

giant garter snake

Suisun song sparrow California black rail
Suisun song sparrow California black rail

golden eagle

Swainson’s hawk
Swainson’s hawk

Swainson’s hawk

white-tailed kite
Swainson’s hawk

western pond turtle

song sparrow ("Modesto" population)

salt-marsh harvest mouse

Swainson’s hawk

western pond turtle

Swainson’s hawk

Sacramento

Swainson’s hawk

Swainson’s hawk
Swainson’s hawk
Swainson’s hawk song sparrow ("Modesto" population)

song sparrow ("Modesto" population)

Delta smelt

Swainson’s hawk

Swainson’s hawk

giant garter snake

California black rail
Swainson’s hawk

song sparrow ("Modesto" population)
western pond turtle

western pond turtle
Suisun song sparrow

song sparrow ("Modesto" population)
western pond turtle

salt-marsh harvest mouse
salt-marsh harvest mouse

West Pittsburg

longfin smelt
Delta smelt

Swainson’s hawk

Swainson’s hawk

Swainson’s hawk
song sparrow ("Modesto" population)
giant garter snake
Swainson’s hawk
Swainson’s hawk

song sparrow ("Modesto" population)

salt-marsh harvest mouse
salt-marsh harvest mouse

western pond turtle

Suisun song sparrow

California clapper rail
California least tern

western pond turtle

great blue heron

salt-marsh harvest mouse
salt-marsh harvest mouse

Suisun song sparrow

steelhead - Central Valley DPS

song sparrow ("Modesto" population)

Delta smelt

salt-marsh harvest mouse
salt-marsh harvest mouse

western pond turtle

western pond turtle western pond turtle

Swainson’s hawk
Swainson’s hawk

Swainson’s hawk
white-tailed kite
burrowing owl

burrowing owl
Swainson’s hawk

Swainson’s hawk

burrowing owl
burrowing owl

burrowing owl
burrowing owl
burrowing owl
California tiger salamander
burrowing owl
Swainson’s hawk
Swainson’s hawk
California tiger salamander
vernal pool fairy shrimp
song sparrow ("Modesto" population)
burrowing
owl
Swainson’s hawk
California red-legged frog
California tiger salamander
Swainson’s hawk
burrowing owl
midvalley fairy shrimp
molestan blister beetle
California red-legged frog
California tiger salamander
Swainson’s hawk
Mount Diablo State Park
vernal pool fairy shrimp
Swainson’s hawk
California linderiella
burrowing owl
San Joaquin kit fox
western
pond
turtle
San
Joaquin
Pocket
Mouse
Alameda whipsnake Bridges’ coast range shoulderband Alameda whipsnake
Swainson’s hawk
Swainson’s hawk
western pond turtle
California linderiella
Swainson’s hawk
Swainson’s hawk
Swainson’s hawk
California
tiger
salamander
Swainson’s
hawk
Alameda whipsnake
Swainson’s hawk
California tiger salamander
California tiger salamander
San Bruno elfin butterfly
Alameda whipsnake
California red-legged frog
tricolored blackbird
Swainson’s hawk
San Joaquin kit fox
California tiger salamander
Swainson’s hawk
Swainson’s hawk
Swainson’s hawk
California red-legged frog Alameda whipsnake
Alameda whipsnake
western pond turtle
song sparrow ("Modesto" population)
Swainson’s
hawk
pallid bat
San Joaquin kit fox
Swainson’s hawk
California tiger salamander western pond turtle
song sparrow ("Modesto" population)
Swainson’s hawk
Alameda whipsnake
burrowing owl
California tiger salamander California tiger salamander
song sparrow ("Modesto" population)
Alameda whipsnake
Alameda whipsnake
Berkeley kangaroo rat
Swainson’s hawk
San Joaquin kit fox
Swainson’s hawk
western pond turtle
Swainson’s hawk
Swainson’s hawk
California tiger salamander
Swainson’s hawk
pallid bat
Alameda whipsnake
golden eagle
Swainson’s hawk
San Joaquin kit fox
California tiger salamander
song sparrow ("Modesto" population)
tricolored
blackbird
California
tiger
salamander
California
tiger
salamander
Swainson’s
hawk
California red-legged frog
Alameda whipsnake
California red-legged frog
song sparrow ("Modesto" population)
Alameda whipsnake
California tiger salamander
Swainson’s hawk
Alameda whipsnake
Alameda whipsnake
California tiger salamander
Swainson’s hawk
Alameda whipsnake
song sparrow ("Modesto" population)
tricolored blackbird
California tiger salamander
Swainson’s hawk
Swainson’s hawk
California red-legged frog
California red-legged frog
California tiger salamander
California red-legged frog
Swainson’s hawk
curved-foot
hygrotus
diving
beetle
foothill yellow-legged frog
Swainson’s hawk
Swainson’s hawk
longfin
smelt
California red-legged frog
western pond turtle
Swainson’s hawk
Swainson’s hawk
California tiger salamander
western pond turtle
western pond turtle
Delta smelt
San Joaquin kit fox
Swainson’s hawk
California red-legged frog
Swainson’s hawk
song sparrow ("Modesto" population)
Swainson’s hawk
California red-legged frog
golden eagle
western pond turtle
California tiger salamander
San Joaquin kit fox
Swainson’s hawk
California red-legged frog
Swainson’s hawk
western pond turtle
valley elderberry longhorn beetle
golden eagle
western pond turtle
golden
eagle
Alameda whipsnake
Alameda
whipsnake
Swainson’s
hawk
western pond turtle
Swainson’s hawk
American badger
Alameda whipsnake California red-legged frog
San Joaquin kit fox
San
Joaquin
kit
fox
Swainson’s hawk
burrowing owl
California tiger salamander
Swainson’s hawk
Swainson’s hawk
prairie falcon
Alameda whipsnake San Joaquin kit fox
coast horned lizard
California red-legged frog
western pond turtle
California red-legged frog
burrowing owl
Alameda whipsnake prairie falcon
California red-legged frog
burrowing owl
burrowing owl
Swainson’s hawk
California red-legged frog
Alameda whipsnake
golden eagle
Swainson’s hawk
Swainson’s hawk
California red-legged frog
San Joaquin kit fox
burrowing owl
burrowing owl
golden eagle
Swainson’s hawk
Alameda whipsnake
western pond turtle
prairie falcon
California red-legged frog
burrowing owl
Swainson’s hawk
burrowing owl
Alameda whipsnake
burrowing owl
western pond turtle
Swainson’s hawk
burrowing owl
prairie falcon California red-legged frog
Alameda whipsnake
Alameda whipsnake
Swainson’s hawk
California red-legged frog golden eagle
San Joaquin kit fox
San Joaquin whipsnake
Clifton Court Forebay
San Joaquin Pocket Mouse
riparian brush rabbit
American badger
burrowing owl
California red-legged frog western pond turtle
California red-legged frog
California red-legged frog
Swainson’s hawk
western pond turtle
golden eagle
song sparrow ("Modesto" population)
California red-legged frog golden eagle
burrowing owl
prairie falcon
vernal pool fairy shrimp burrowing owl
California red-legged frog
burrowing owl
California red-legged frog
Swainson’s hawk
California red-legged frog
western pond turtle
California red-legged frog golden eagle
California red-legged frog
burrowing owl
eulachon
burrowing owl
California red-legged frog burrowing owl
riparian brush rabbit
California red-legged frog
Swainson’s hawk
Swainson’s hawk
California tiger salamander California red-legged frog
midvalley fairy shrimp burrowing owl
Swainson’s hawk
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4.4.1

HCP/NCCP COVERED AND NO-TAKE WILDLIFE SPECIES

There are 17 wildlife species covered by the HCP/NCCP (Table 2) and three additional no-take species
identified by HCP/NCCP (Table 14). A total of eleven covered/no-take species were determined to have
the potential to occur within the study area based on habitat suitability, the presence of essential land
cover types, and the results of reconnassaince and planning surveys. The species that are considered to
have potential to occur within the study area include the vernal pool fairy shrimp, midvalley fairy shrimp,
vernal pool tadpole shrimp, Northern California legless lizard, giant garter snake, western pond turtle,
western burrowing owl, Swainson’s hawk, tricolored blackbird, white-tailed kite, and golden eagle. Table
14 identifies HCP/NCCP covered/no-take wildlife species, associated land cover types, and if there is
potential for occurrence based on habitat within the study area. An additional analysis for each covered
and no-take species with potential to occur is included in Sections 4.4.2 and 4.4.3 with all other specialstatus species.
Table 14. Potential for HCP/NCCP Covered and No Take Wildlife Species to Occur Within the
Study Area
SPECIES NAME
COMMON NAME

Longhorn fairy shrimp

HCP/NCCP
STATUS

ASSOCIATED LAND
COVER TYPE

TYPICAL HABITAT
OR PHYSICAL
CONDITIONS

Covered

Vernal pool fairy
shrimp

Covered

Midvalley fairy
shrimp

Covered

Vernal pool tadpole
shrimp

Covered

Seasonal wetlands,
Vernal pools,
Sandstone rock
outcrops,
Sandstone
depressions
Aquatic (ponds,
wetlands, streams,
sloughs, channels,
and marshes)

HABITAT
PRESENT

POTENTIAL FOR
OCCURRENCE 10

Yes

Not Expected. No
vernal pool habitat
with low alkalinity
present.

Yes

Possible

Yes

Possible

Yes

Possible

Yes

Not Expected

California tiger
salamander

Covered

Ponds and
wetlands
Vernal Pools
Reservoirs
Small Lakes

California red-legged
frog

Covered

Slow moving
streams, ponds,
and wetlands

Yes

Not Expected

Foothill yellow-legged
frog

Covered

Streams

No

None

Sandy loam soils
of stabilized dune

Yes

Possible

in annual grassland
if adjacent to scrub
habitats.

No

None

Aquatic habitat
accessible from the
San Joaquin River

Yes

Possible

–

Yes

Possible

Northern California
legless lizard

Covered

Chaparral/scrub
Oak savanna
Oak woodland
Riparian woodland

Alameda whipsnake

Covered

Chaparral/scrub
Oak savanna
Oak woodland
Riparian woodland

Giant garter snake

Covered

Western pond turtle

Covered

Aquatic (ponds,
wetlands, streams,
sloughs, channels,
and marshes)
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HCP/NCCP
STATUS

ASSOCIATED LAND
COVER TYPE

TYPICAL HABITAT
OR PHYSICAL
CONDITIONS

HABITAT
PRESENT

POTENTIAL FOR
OCCURRENCE 10

Tricolored blackbird

Covered

Aquatic (ponds,
wetlands, streams,
sloughs, channels,
and marshes)
Riparian woodland

–

Yes

Possible

Western burrowing
owl

Covered

Grassland
Oak savanna
Agriculture
Ruderal

–

Yes

Possible

Swainson’s hawk

Covered

Any

–

Yes

Possible (nesting)

Covered and
No Take

Any

–

Yes

Possible (nesting
and wintering)

American peregrine
falcon

No Take

Any

Cliffs

No

Not Expected

White-tailed kite

No Take

Any

–

Yes

Possible (nesting)

Covered

Any

Rock formation
with cave
Mines
Abandoned
buildings outside
urban areas

No

Not Expected

San Joaquin kit fox

Covered

Grassland
Oak savanna
Agriculture
Ruderal

If within modeled
range of species.

No
(Outside
of
range.)

Not Expected

Ringtail

No Take

Woodland
Canyons

–

No

Not Expected

SPECIES NAME
COMMON NAME

Golden eagle

Townsend’s western
big-eared bat

*Note – See Appendix C for a detailed description of the listing codes and abbreviations.

4.4.2

FEDERAL/STATE LISTED, PROPOSED, CANDIDATE, OR FULLY PROTECTED FISH AND
WILDLIFE SPECIES

Invertebrates
Six federally- or State-listed, proposed, candidate, or fully protected invertebrate species 11 were
considered during this assessment (CNDDB 2017, USFWS 2017a); two were determined to have the
potential to occur within the study area: vernal pool fairy shrimp and vernal pool tadpole shrimp.
Vernal Pool Branchiopods
Two federally- or State-listed, proposed, candidate, or fully protected vernal pool branchiopods
(crustaceans) occur, or have the potential to occur, within the study area.
• Vernal pool fairy shrimp (Branchinecta lynchi) – federally listed as threatened
• Vernal pool tadpole shrimp (Lepidurus packardi) – federally listed as endangered

11 Lange’s metalmark butterfly, Conservancy fairy shrimp, longhorn fairy shrimp, valley elderberry longhorn beetle, vernal pool
fairy shrimp, and vernal pool tadpole shrimp.
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Status, Distribution and Habitat Requirements
Despite the moniker, vernal pool branchiopods are not limited to vernal pools; they also occur in vernal
pool-like habitats such as seasonal wetlands and pools (CNDDB 2017). These species may occur in
degraded or otherwise poor quality habitats, such as pools created by tire tracks and roadside ditches
(CNDDB 2017). Vernal pool branchiopods are adapted to pools that fill with water temporarily (typically
during the winter and spring). Branchiopod cysts (embryos encased in shells) remain dormant in the soil
when their habitats are dry.
Vernal pool fairy shrimp generally inhabit clear to neutral to slightly alkaline vernal pools in grass or mud
bottomed swales, or basalt flow depression pools in unplowed grasslands throughout California’s Central
Valley and interior Coast Ranges, and in western Riverside County (USFWS 1994). Vernal pool tadpole
shrimp inhabit vernal pools and swales containing clear to highly turbid water; such pools are commonly
found in grass bottomed swales of unplowed grasslands and are occasionally mud-bottomed and highly
turbid.
Habitat loss and fragmentation is the largest threat to the survival and recovery of vernal pool
branchiopods (USFWS 2005a). Habitat loss generally is a result of urbanization, agricultural conversion,
and mining (USFWS 2005a). Habitat loss also occurs in the form of habitat alteration and degradation as
a result of changes to natural hydrology; invasive species; incompatible grazing regimes, including
insufficient grazing for prolonged periods; infrastructure projects (e.g., roads, water storage and
conveyance, utilities); recreational activities (e.g., off-highway vehicles and hiking); erosion; climatic and
environmental change; and contamination (USFWS 2005a).
Occurrence Data and Habitat Suitability
There are sixteen reported occurrences of vernal pool fairy shrimp (Branchinecta lynchi) within 10 miles
of the study area. The nearest occurrence (EONDX 45107) is located ~ 3.8 miles to the south within
muddy depressions in iodine bush scrub (CNDDB 2017).
The nearest reported occurrence (EONDX #52749) of vernal pool tadpole shrimp (Lepidurus packardi) is
located approximately 9.5 miles west in claypan vernal pool with vernal pool fairy shrimp in 2003
(CNDDB 2017).
The study area is not located within vernal pool fairy shrimp critical habitat nor vernal pool tadpole
shrimp critical habitat. The alkali and seasonal wetlands that provide vernal hydrology in the northern
parcel (north of Delta Road) could potentially support these species. The alkali wetlands within the
cropland south of Delta Road are regularly disturbed to plant and harvest crops annually, and therefore do
not have potential to support the species.
Potential Project-Related Effects
Direct impacts could occur to vernal pool branchiopod species if the alkali and seasonal wetland habitat is
impacted north of Delta Road. Indirect impacts could occur to vernal pool branchiopod species if work
surrounding the wetlands leads to a change in hydrology, decrease in water quality, or increase of nonnative vegetation within the wetlands. Indirect positive impacts could occur for vernal pool branchiopods
if additional seasonal wetland habitat that is connected to existing habitat is created by the Project. If there
are existing vernal pool branchiopod populations, additional habitat creation could allow for eventual
colonization of these species in the newly created habitat.
If alkali or seasonal wetland are to be impacted by the project, preconstruction surveys will be required
through the Planning Survey Report that will identify presence or absence of vernal pool branchiopod
species. If any covered branchiopod species are present, avoidance and minimization measures will be
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implemented to offset impacts. If vernal pool branchiopod species are not present, no direct impacts
would occur.

Fish
Six federally- or State-listed, proposed, candidate, or fully protected fish species 12 were considered during
this assessment (CNDDB 2017; USFWS 2017a,c); four were determined to have the potential to occur
within the study area: Delta smelt, longfin smelt, green sturgeon, and steelhead – California Central
Valley DPS.
The study area is within Essential Fish Habitat (EFH) for groundfish and chinook salmon as identified by
NMFS (NMFS 2016). Chinook salmon essential fish habitat is mapped for all of Contra Costa County,
and since it is not identified as a potential species to occur within the study area or the vicinity by NMFS
this species is not discussed further. Groundfish EFH is identified and mapped as specific waterways and
includes the unnamed slough in the southeast corner of the study area (NMFS 2017). Pacific groundfish
EFH is identified and protected under the Pacific Groundfish Fishery Management Plan (PFMC 2016).
The Pacific Coast Groundfish Fishery Management Plan manages more than 82 species over a large and
ecologically diverse area. Groundfish are fish such as rockfish, sablefish, flatfish, and Pacific whiting that
are often found on or near the ocean floor or other structures. In March 2006, NOAA Fisheries' approved
a plan to establish and protect more than 130,000 square miles of marine waters off the coasts of
Washington, Oregon and California, as essential fish habitat for groundfish. The plan prohibits fishing
methods that can cause long-term damage to the ocean floor, such as bottom trawling, within much of this
area. Developed by the Pacific Fishery Management Council, the plan is aimed at replenishing fish
stocks. More information on how the project is expected to benefit fish species is provided below in the
species-specific Potential Project Related Effects sections.
Delta Smelt (Hypomesus transpacificus)
Status, Distribution and Habitat Requirements
Delta smelt was federally listed as a threatened species on March 5, 1993 (58 FR 12854), State listed as
threatened on December 9, 1993, and was proposed for State listing as endangered on January 16, 2009
(CDFW 2017c). A Five Year Status Review for the delta smelt was published on March 31, 2004
(USFWS 2004). Delta smelt are slender-bodied euryhaline fish endemic to Sacramento-San Joaquin Delta
and its tributaries extending west to Suisun and San Pablo bays (Moyle 2002). They occur in the
Sacramento River upstream to Isleton and in the San Joaquin River to Mossdale (Moyle 2002). Delta
smelt spawn in freshwater from January to July and rear in shallow water habitat where salinities range
from 2-7 ppt (Moyle 2002, 59 FR 65256). Larval sampling surveys suggest spawning occurs in the
Sacramento River, Barker, Lindsey, Cache, Georgiana, Prospect, Beaver, Hog, and Sycamore sloughs, in
the San Joaquin River off Bradford Island including Fisherman’s Cut, False River along the shore zone
between Frank’s and Webb tracts (Wang 1991). During wet years spawning may also occur in
Montezuma Slough and Suisun Slough (Wang 1986). Preferred rearing habitat is within the region where
fresh and brackish water mix, typically in the region of Suisun Bay, which is associated with the area of
highest zooplankton productivity (Knutson and Orsi 1983, Orsi and Mecum 1986, Moyle 2002). Delta
smelt typically school in the top 2 m of the water column in the open waters of the Delta and Suisun Bay
where they feed primarily on planktonic copepods, cladocerans and amphipods.
Critical habitat for delta smelt was designated on December 19, 1994 (59 FR 65256) and a recovery plan
was published in 1996 (USFWS 1996). The Primary Constituent Elements (PCE) for the delta smelt are:
1) spawning habitat – shallow, fresh or slightly brackish backwater sloughs and edgewaters; 2) larval and

12

Tidewater goby, Delta smelt, eulachon, green sturgeon, longfin smelt, steelhead – California Central Valley DPS.
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juvenile transport – to ensure delta smelt larvae are transported from the spawning area to productive
rearing or nursery habitat, which comprises the Sacramento and San Joaquin rivers and their tributaries;
3) rearing habitat – maintenance of a 2 ppt isohaline salinity condition and suitable water quality; and 4)
adult migration – adequate flow and suitable water quality to attract and provide unrestricted access to
suitable spawning habitat (59 FR 65256).
Specific areas that have been identified as important delta smelt spawning habitat, which include Barker,
Lindsey, Cache, Prospect, Georgiana, Beaver, Hog, and Sycamore sloughs and the Sacramento River in
the Delta, and tributaries of northern Suisun Bay (59 FR 65256).
Occurrence Data and Habitat Suitability
The study area is located within designated critical habitat and contributes toward adequate water flow
and suitable water quality; thereby, supporting PCE-2 for larval and juvenile transport and PCE-4 for
adult migration. Twelve occurrences are documented within 10 miles of the study area. The nearest
occurrence (EONDX #80900) is approximately 3.5 miles to the east in Old River on the southeast side of
Fay Island. There are no known fish barriers between the Old River and the study area (Elston 2017).
Suitable habitat is present in the slough in the southern parcel.
Potential Project Related Effects
The project will be designed to minimize effects to water quality and water flow by implementing
stormwater BMPs and utilizing other efforts as necessary during the construction period to maintain the
functions of PCE’s 2 and 4. Direct effects could occur to delta smelt if cofferdams or other water
diversion systems are put in place and individual fish are present. Implementation of a fish rescue effort if
a diversion is required will offset these potential impacts. Indirect effects to delta smelt could occur
during construction through sedimentation which could temporarily increase turbidity downstream.
However, these effects are expected to be minor and short in duration. The project could create positive
indirect effects through restoration of the canal/slough habitat to better support fish and other listed
aquatic species by increasing habitat complexity and primary and secondary food web production, and
improving water quality before it enters the slough.
Longfin Smelt (Spirinchus thaleichthys)
Status, Distribution and Habitat Requirements
The longfin smelt is a pelagic (lives in open water) estuarine fish that typically measures 3.5 to 4.3 inches
standard length, although third-year females may grow up to 5.9 inches. The longfin smelt (Spirinchus
thaleichthys) belongs to the true smelt family Osmeridae, and is one of three species in its genus. Longfin
smelt occupy different habitats of the estuary at various stages in their life cycle. Longfin smelt generally
spawn in freshwater and then move downstream to brackish water to rear. Juvenile and adult longfin
smelt have been found throughout the year in salinities ranging from pure freshwater to pure seawater,
although once past the juvenile stage, they are typically collected in waters with salinities ranging from 14
to 28 parts per thousand (ppt) (Baxter 1999). Longfin smelt are thought to be restricted by high water
temperatures, generally greater than 22 °C (71 °F) (Baxter et. al. 2010), and will move down the estuary
(seaward) and into deeper water during the summer months, when water temperatures in the Bay-Delta
are higher. The known range of the longfin smelt extends from the San Francisco Bay-Delta in California
northward to the Cook Inlet in Alaska.
Occurrence Data and Habitat Suitability
Suitable habitat is present in the slough in the southern parcel. The nearest occurrence is approximately
3.3 miles to the east along Old River at Railroad Bridge where annual occurrences were recorded between
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2009 and 2012 (EONDX 90775). There are no known fish barriers between the Old River and the slough
within the study area.
Potential Project Related Effects
The project will be designed to minimize effects to water quality and water flow by implementing
stormwater BMPs and utilizing other efforts as necessary during the construction period to maintain fish
habitat value. Direct effects could occur to longfin smelt if cofferdams or another water diversion system
is put in place and individual fish are present. Implementation of a fish rescue effort if a diversion is
required will offset these potential impacts. Indirect effects to longfin smelt could occur during
construction through sedimentation which could temporarily increase turbidity downstream. However,
these effects are expected to be minor and short in duration. The project could create positive indirect
effects through restoration of the canal/slough habitat to better support fish and other listed aquatic
species by increasing habitat complexity and primary and secondary food web production, and improving
water quality before it enters the slough.
Green Sturgeon (Spirinchus thaleichthys)
Status, Distribution and Habitat Requirements
Green sturgeon reach maturity at around 15 years of age and can live to be 70 years old. Unlike salmon,
they may spawn several times during their long lives, returning to their natal rivers every 3-5 years.
During spawning runs, adult fish enter San Francisco Bay between mid-February and early May and
migrate rapidly up the Sacramento River. Spawning mainly occurs in cool sections of the upper
Sacramento River with deep, turbulent flows. Green sturgeon spawn when water temperature is between
12-15 °C. In the fall, these post spawn adults move back down the river and re-enter the ocean. After
hatching, larvae and juveniles migrate downstream toward the Sacramento-San Joaquin Delta and estuary.
After rearing in the delta and estuary for several years, they move out to the ocean.
The Sacramento River is an important migratory corridor for larval and juvenile sturgeon during their
downstream migration to the San Francisco Bay Delta and Estuary. The San Francisco Bay Delta and
Estuary provides year-round rearing habitat for juveniles, as well as foraging habitat for non-spawning
adults and subadults in the summer months (NMFS 2008). Given the lack of credible evidence, it does not
appear that green sturgeon historically utilized the San Joaquin River (Biological Review Team (BRT)
2005; Beamesderfer et al. 2007).
Occurrence Data and Habitat Suitability
The slough in the southeast portion of the study area could provide occasional habitat for green sturgeon.
The only occurrence reported to CNDDB (EONDX 73304) discusses fish in San Pablo Bay and
Sacramento River detected in 2006 and 2007 from nonspecific locations. Critical habitat includes Old
River, which is hydrologically connected to the unnamed slough within the study area and approximately
three miles to the east (NMFS 2009).
Potential Project Related Effects
The project will be designed to minimize effects to water quality and water flow by implementing
stormwater BMPs and utilizing other efforts as necessary during the construction period to maintain fish
habitat value. Although green sturgeon are not expected to be within the slough of the study area, direct
effects could occur to green sturgeon if cofferdams or another water diversion system is put in place and
individual fish are present. Implementation of a fish rescue effort if a diversion is required will offset
these potential impacts. Indirect effects to green sturgeon could occur during construction through
sedimentation which could temporarily increase turbidity downstream. However, these effects are
expected to be minor and short in duration. The project could create positive indirect effects through
restoration of the canal/slough habitat to better support fish and other listed aquatic species by increasing
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habitat complexity and primary and secondary food web production, and improving water quality before
it enters the slough.
Steelhead (Oncorhynchus mykiss irideus) – California Central Valley DPS
Status, Distribution and Habitat Requirements
The California Central Valley DPS was listed as a threatened species on May 18, 1998, and was
reaffirmed on February 6, 2006 (CDFW 2017c). This DPS is also identified by the American Fisheries
Society as a threatened species (CNDDB 2017).
Steelhead are an anadromous fish species that spend several years in the ocean; returning to freshwater
rivers to spawn and rear. Listing includes all naturally spawned anadromous steelhead populations (and
their progeny) below natural and manmade impassable barriers in the Sacramento and San Joaquin Rivers
and their tributaries, excluding steelhead from San Francisco and San Pablo Bays and their tributaries, as
well as two artificial propagation programs: the Coleman NFH, and Feather River Hatchery steelhead
hatchery programs (70 FR 37160).
Designated critical habitat encompasses 2,308 miles streams, 254 square miles estuary habitat in Tehama,
Butte, Glenn, Shasta, Yolo, Sacramento, Solano, Yuba, Sutter, Placer, Calaveras, San Joaquin, Stanislaus,
Tuolumne, Merced, Alameda, Contra Costa counties (70 FR 52488). The North Diablo Range watershed
and South San Francisco Bay entire unit were excluded from the designation based on their potential
economic impact (70 FR 52488). Primary constituent elements include: (1) freshwater spawning sites, (2)
freshwater rearing sites, (3) freshwater migration corridors free of obstructions, (4) estuarine areas free of
obstructions, and (5) nearshore marine areas free of obstructions (70 FR 52488).
Occurrence Data and Habitat Suitability
The study area is within the designated California Central Valley DPS, but is not located within critical
habitat. According to the CDFW California Fish Passage Assessment Database, there are no partial or
total barriers separating the slough within the study area, a tributary to Werner Dredger Cut, from the San
Joaquin River Delta (Elston 2017). The portion of the slough within the study area is approximately 0.7
miles west (upstream) from steelhead Critical Habitat. There are two reported CNDDB occurrences
within a 10-mile radius of the study area; the nearest occurrence (EONDX #92687) was reported from ~9
miles north of the study area near Chipps Island in the San Joaquin River from a seining effort in 2012
which detected positive presence at 19 beach seining sites (CNDDB 2017). Suitable habitat is present
within the slough habitat in the southern parcel.
Potential Project Related Effects
The project will be designed to minimize effects to water quality and water flow by implementing
stormwater BMPs and utilizing other efforts as necessary during the construction period to maintain the
functions of PCE’s 2 and 4. Direct effects could occur to steelhead if cofferdams or another water
diversion system is put in place and individual fish are present. Implementation of a fish rescue effort if a
diversion is required will offset these potential impacts. Indirect effects to steelhead could occur during
construction through sedimentation which could temporarily increase turbidity downstream. However,
these effects are expected to be minor and short in duration. The project could create positive indirect
effects through restoration of the canal/slough habitat to better support fish and other listed aquatic
species by increasing habitat complexity and primary and secondary food web production, and improving
water quality before it enters the slough.
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Amphibians
Two federally- or State-listed, proposed, candidate, or fully protected amphibian species 13 were
considered during this assessment (CNDDB 2017, USFWS 2017a); California red-legged frog or
California tiger salamander were determined to not be expected to occur within the study area but they are
discussed below due to their prominence in the regulatory environment and the presence of potentially
suitable habitat (Appendix C).
California Red-Legged Frog (Rana draytonii)
Status, Distribution and Habitat Requirements
The California red-legged frog is a federally listed threatened species and a California Species of Special
Concern. The California red-legged frog is one of two species of red-legged frog endemic to the Pacific
Coast. Historically it occurred from Riverside County to Mendocino County along the Coast Range; from
Calaveras County to Butte County in the Sierra Nevada; and in Baja California, Mexico (USFWS 2017c).
California red-legged frogs are still locally abundant within portions of the San Francisco Bay area and
the central coast (USFWS 2017c). Within the remaining distribution of the species, only isolated
populations have been documented in the Sierra Nevada, northern Coast, and northern Transverse ranges
(USFWS 2017c). The species is believed to be extinct from the southern Transverse and Peninsular
ranges, but is still present in Baja California, Mexico (USFWS 2017c).
California red-legged frogs predominately inhabit permanent water sources such as streams, lakes,
marshes, natural and man-made ponds, and ephemeral drainages in valley bottoms and foothills up to
1,500 meters (4,921 feet) in elevation (Jennings and Hayes 1994, Bulger et al. 2003). Adults breed in a
variety of aquatic habitats, while larvae and metamorphs use streams, deep pools, backwaters of streams
and creeks, ponds, marshes, sag ponds, dune ponds, and lagoons. Stock ponds are frequently used for
breeding when they provide a suitable hydroperiod, pond structure, and vegetative cover, and when they
are managed to control nonnative predators such as bullfrogs and exotic fish. Red-legged frog breeding
occurs between November and April within still or slow-moving water with light to dense, riparian or
emergent vegetation, such as cattails (Typha spp.), tules (Scirpus spp.) or overhanging willows (Salix
spp.) (Hayes and Jennings 1988). Egg masses are attached to vegetation below the surface and hatch after
6 to 14 days (Storer 1925, Jennings and Hayes 1994). Larvae undergo metamorphosis 3.5 to 7 months
following hatching and reach sexual maturity at 2 to 3 years of age (Jennings and Hayes 1994).
Some red-legged frogs remain at breeding sites during the non-breeding season, whereas others disperse
into adjacent upland habitat or to other aquatic sites (Fellers 2005, Fellers and Kleeman 2007, Tatarian
2008). Tatarian (2008) reported that 57% of frogs fitted with radio transmitters in the Round Valley of
eastern Contra Costa County stayed at their breeding pools, whereas 43% moved into adjacent upland
habitat or to other aquatic sites. The distance red-legged frogs will travel from breeding sites is site
dependent. Fellers and Kleeman (2007) reported that only a few frogs in Marin County moved farther
than the nearest suitable non-breeding habitat. In this study, the furthest distance traveled was 1.4
kilometers (0.9-mile) and most dispersing frogs moved through grazed pastures to reach the nearest
riparian habitat (Fellers and Kleeman 2007). In general, terrestrial habitats used by red-legged frogs have
abundant cover (e.g., burrows, woody debris, and vegetation), and those terrestrial habitats are relatively
close to water (USFWS 2002, Fellers and Kleeman 2007, Tatarian 2008).
Upland movement activities ranged from 3 to 233 feet, averaging 80 feet, and were associated with a
variety of refugia including ground squirrel burrows at the bases of trees or rocks, logs, grass thatch,
crevices, cow hoof prints, and a downed barn door; others were associated with upland sites lacking

13

California red-legged frog and California tiger salamander – Central Central Valley DPS

Biological Resources Assessment – Knightsen Wetland Restoration and Flood Protection Project, Contra Costa County, California

62

Section 4 Assessment and Findings

refugia (Tatarian 2008). Uplands closer to aquatic sites were more often used and were more commonly
associated with areas having abundant sources of cover (e.g., small woody debris, rocks, and vegetation).
California red-legged frog diet is site dependent but consists mostly of terrestrial invertebrates (Bishop et
al. 2014).
The USFWS (2010) has identified the following “Primary Constituent Elements” (PCEs) essential to the
conservation of the California red-legged frog:
1. Aquatic Breeding Habitat (PCE-1). Standing bodies of fresh water (with salinities less than 7.0
ppt), including: natural and manmade (e.g., stock) ponds, slow-moving streams or pools within
streams, and other ephemeral or permanent water bodies that typically become inundated during
winter rains and hold water for a minimum of 20 weeks in all but the driest of years.
2. Non-Breeding Aquatic Habitat (PCE-2). Freshwater and wetted riparian habitats, as described
above, that may not hold water long enough for the species to hatch and complete its aquatic life
cycle, but that provide for shelter, foraging, predator avoidance, and aquatic dispersal for juvenile
and adult California red-legged frogs. Other wetland habitats that would be considered to meet
these elements include, but are not limited to: plunge pools within intermittent creeks; seeps;
quiet water refugia during high water flows; and springs of sufficient flow to withstand the
summer dry period.
3. Upland Habitat (PCE-3). Upland areas adjacent to or surrounding breeding and non-breeding
aquatic and riparian habitat up to a distance of 1.6 kilometer (1 mile) in most cases and comprised
of various vegetational series such as grasslands, woodlands, wetland, or riparian plant species
that provides the frog shelter, forage, and predator avoidance. Upland features are also essential
in that they are needed to maintain the hydrologic, geographic, topographic, ecological, and
edaphic features that support and surround the wetland or riparian habitat. These upland features
contribute to the filling and drying of the wetland or riparian habitat and are responsible for
maintaining suitable periods of pool inundation for larval frogs and their food sources. They also
provide breeding, non-breeding, feeding, and sheltering habitat for juvenile and adult frogs (e.g.,
shelter, shade, moisture, cooler temperatures, a prey base, foraging opportunities, and areas for
predator avoidance). Upland habitat should include structural features such as boulders, rocks and
organic debris (e.g., downed trees, logs), as well as small mammal burrows and moist leaf litter.
4. Dispersal Habitat (PCE-4). Accessible upland or riparian dispersal habitat within designated
units and between occupied locations within a minimum of 1.6 kilometer (1 mile) of each other,
and that allow for movement between such sites. Dispersal habitat includes various natural
habitats and altered habitats such as agricultural fields, which do not contain barriers (e.g.,
heavily traveled road without bridges or culverts) to dispersal. Dispersal habitat does not include
moderate- to high-density urban or industrial developments with large expanses of asphalt or
concrete, nor does it include large reservoirs over 50 acres in size, or other areas that do not
contain those features identified in primary constituent elements 1, 2, or 3 as essential to the
conservation of the subspecies.
California red-legged frogs are currently threatened by loss of habitat from the growth of cities and
suburbs, mining, overgrazing by cattle, invasion of nonnative plants, impoundments, water diversions,
stream maintenance for flood control, degraded water quality, and introduced predators, such as bullfrogs
(USFWS 2017c). The fragmentation of existing habitat and the continued colonization of existing habitat
by nonnative species may represent the most significant threat (USFWS 2017c). Although a positive
correlation exists between the absence of California red-legged frogs and the presence of bullfrogs, these
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two species are known to coexist in some environments (Doubledee et al. 2003, Cook and Currylow
2014).
Habitat Assessment and Occurrence in the Project Vicinity
There are 61 documented CNDDB occurrences within a 10-mile radius of the study area. The nearest
occurrence (EONDX #48698) is located approximately 7.5 miles south within a created pond designated
for cattle grazing (CNDDB 2017). There is suitable upland habitat within the study area, but the study
area is surrounded by agricultural use. The alkali and seasonal wetlands do not support the necessary
hydrology for breeding habitat. The slough and permanent wetland habitats are not likely to support
breeding due to varying salinity levels, the presence of fish and other predators, and the steep banks. The
majority of the study area (except for the southwest portion) was historically tidal marsh habitat (Stanford
et al. 2011). Tidal habitat that contains fluctuating salinity levels that go above 7 ppt does not provide
suitable habitat for California red-legged frog. It is unknown what the salinity range is for the sloughs
present within the study area. The combination of historically being tidal marsh and the widespread
agricultural use in the vicinity of the study area may be the reason California red-legged frog occurrences
have not been recorded in this northeastern section of Contra Costa County and are not expected to occur
in the study area.
Potential Project Related Effects
The project will not have direct effects on California red-legged frog since they are not expected to occur
in the study area. The project could have positive indirect effects if it creates suitable breeding habitat
and/or increases suitable upland habitat within the study area. Although the project is still in the design
phase, there is potential in the vicinity of the study area for future conversion of agricultural lands to
grassland and wetland habitats. If there is creation of movement corridors between these habitats, it could
allow for establishment of an eventual California red-legged frog population within the study area.
California Tiger Salamander (Ambystoma californiense)
Status, Distribution and Habitat Requirements
The Central California DPS of California tiger salamander (Central California tiger salamander) is state
and federally listed as threatened. The Central California tiger salamander is restricted to the Central
Valley and Inner Coast Range from Tulare and San Luis Obispo Counties in the south, to Sacramento and
Yolo Counties in the north (USFWS 2014). Within this area, the species is known from sites on the
Central Valley floor near sea level, up to a maximum elevation of roughly 3,940 feet (1,200 meters) in the
Coast Ranges and 1,640 feet (500 meters) in the Sierra Nevada foothills (USFWS 2014, 2017d).
The California tiger salamander has an obligate biphasic life cycle during which it utilizes both aquatic
and terrestrial habitat (USFWS 2017d). Although salamander larvae develop in the vernal pools and
ponds in which they were born, once a metamorph leaves its natal pond and enters a burrow, it will then
spend the vast majority of its life underground (Trenham et al. 2001). Adult Central California tiger
salamanders engage in mass migrations during a few rainy nights per year, typically from November
through April, although migrating adults have been observed as early as October and as late as May
(USFWS 2017d). During these rain events, adults leave their underground burrows and return to breeding
ponds to mate and will then return to their underground burrows. Upland habitats surrounding known
Central California tiger salamander breeding pools are usually dominated by grassland, oak savanna, or
oak woodland (USFWS 2017d).
Breeding sites are typically fish-free ephemeral ponds that fill during winter and dry by summer (USFWS
2014). Historically, California tiger salamanders utilized vernal pools as breeding sites, but the species
now also commonly breeds in livestock ponds (USFWS 2014, 2017d). Vernal pools and ephemeral ponds
are better able to support California tiger salamanders than wetlands that hold water year-round because
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perennial ponds are more likely to support breeding populations of predatory species and typically have
higher numbers of hybrid tiger salamanders in areas where hybrids are found (USFWS 2014).
California tiger salamanders have been reported to travel distances up to 1.6 km (1.0-mile) (Austin and
Shaffer 1992), but Trenham and Shaffer (2005) estimate that optimal upland habitat is within 630 m
(2,067 feet) of breeding ponds. Eggs are laid singly or in small clusters on the pond bottom or attached to
individual strands of vegetation (Storer 1925, Barry and Shaffer 1994, Jennings and Hayes 1994). The
larval stage of the Central California tiger salamander usually lasts 3 to 6 months, with metamorphosis
beginning in late spring or early summer (Petranka 1998). Once metamorphosis occurs, juveniles
typically depart their natal ponds at night and enter into terrestrial habitat in search of underground
burrows (Petranka 1998). Peak periods for metamorphs to leave their natal ponds have been reported from
May to July; however, peak timing of migration may vary based on locality, environmental conditions,
and degree of hybridization with non-native barred tiger salamanders (USFWS 2017d).
The following are the primary constituent elements essential to the conservation of the California tiger
salamander:
1. Standing bodies of fresh water (including natural and manmade (e.g., stock)) ponds, vernal pools,
and other ephemeral or permanent water bodies which typically support inundation during winter
rains and hold water for a minimum of 12 weeks in a year of average rainfall.
2. Upland habitats adjacent and accessible to and from breeding ponds that contain small mammal
burrows or other underground habitat that California tiger salamander depend upon for food,
shelter, and protection from the elements and predation.
3. Accessible upland dispersal habitat between occupied locations that allow for movement between
such sites (USFWS 2005b).
Multiple factors have contributed to population declines of this species, including habitat loss and
fragmentation; predation from, and competition with, invasive species; hybridization with non-native
barred tiger salamanders (Ambystoma tigrinum); mortality from road crossings; contaminants; and small
mammal burrow control efforts (USFWS 2017d). Potential threats include introduction of diseases such
as ranaviruses and chytrid fungi, and also climate change (USFWS 2017d).
Occurrence Data and Habitat Suitability
There are 84 recorded occurrences within a 10-mile radius of the study area (no occurences within a 5mile radius). The nearest reported breeding occurrence is ~6 miles to the southwest from a stock pond
near Deer Valley Road in 2005 (EONDX 63055) (CNDDB 2017). The nearest “Suitable Migration and
Aestivation Habitat” and “Potential Breeding Habitat” as mapped by the ECCCHCP is located ~7 miles
southwest of the study area.
Annual and ruderal grasslands within the study area provide suitable aestivation habitat, however the
study area is surrounded by agricultural use. The seasonal alkali wetlands on site are not expected to
provide suitable breeding habitat as they do not appear to support the proper hydrology (holding water for
at least three months) during most years. The salinity levels of the wetlands on site are not known. The
majority of the study area (except for the southwest portion) was historically tidal marsh habitat which
contains fluctuating salinity levels and does not provide suitable habitat. The combination of historically
being tidal marsh and the widespread agricultural use in the vicinity of the study area is likely why
California tiger salamander occurrences have not been recorded in this northeastern section of Contra
Costa County (Stanford et al. 2011) and they are not expected to occur in the study area.
Potential Project Related Effects
The project will not have direct effects on California tiger salamander since they are not expected to occur
in the study area. The project could have positive indirect effects if it creates suitable breeding habitat
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and/or increases suitable upland habitat within the study area. Although the project is still in the design
phase, there is potential in the vicinity of the study area for future conversion of agricultural lands back to
grassland and wetland habitats. If there is creation of movement corridors between these habitats, it could
allow for establishment of an eventual California tiger salamander population within the study area.

Reptiles
Two federally- or State-listed, proposed, candidate, or fully protected reptile species 14 were considered
during this assessment (CNDDB 2017, USFWS 2017); giant garter snake was determined to have the
potential to occur within the study area.
Giant Gartersnake (Thamnophis gigas)
Status, Distribution and Habitat Requirements
The federally and state listed as threatened giant garter snake is a large dull colored snake endemic to the
valley floor wetlands of Sacramento and San Joaquin Valleys of California (USFWS 1993, 1999b).
Coloration varies from dark brown to olive dorsally with a lighter colored ventral surface. Cream, yellow,
or orange colored dorsal and lateral stripes are separated by black-checkered spots; however, some
individuals may completely lack these characteristics. The giant garter snake can obtain a length of 65
inches and has a wide, elongated head (Stebbins 2003, USFWS 1999a). Giant garter snakes are highly
aquatic and inhabit freshwater marshes, low-gradient streams, drainage canals, and irrigation ditches,
especially those associated with rice farming from Butte County to Fresno County. Currently, 13
populations of giant garter snakes are recognized, which correspond to historic flood plains and tributary
streams throughout the Central Valley: Butte Basin, Colusa Basin, Sutter Basin, American Basin, Yolo
Basin-Willow Slough, Yolo Basin-Liberty Farms, Sacramento Basin, Badger Creek-Willow Creek,
Caldoni Marsh, East Stockton-Diverting Canal and Duck Creek, North and South Grasslands, Mendota,
and Burrell-Lanare (Hinds 1952, Hansen 1980, and Brode and Hansen 1992 in USFWS 1993).
Giant garter snakes feed primarily on aquatic prey including small fish and amphibians (USFWS 1999a),
and are active from early spring to mid-fall (USFWS 1993). Breeding season begins following emergence
from overwintering habitat from March to May. Females give birth to live young from July through
September. Sexual maturity is reached at 3 and 5 years of age for males and females, respectively (G.
Hansen pers. comm. 1991 in USFWS 1993 and 1999b). Giant garter snakes spend the majority of their
active period within or adjacent to aquatic habitats and begin seeking winter retreats in October in
adjacent upland burrows and soil crevices above the flood plain (USFWS 1999a). Retreats with sunny
aspects along south and west facing slopes are generally preferred (G. Hansen pers. comm. 1991 in
USFWS 1993) and are typically located within 250 meters from aquatic habitat (Wylie et al. 1997).
Basking sites consisting of protective banks and waterside vegetation, as well as abundant cover and
upland refugia are key habitat elements (G. Hanson 1980, G. Hansen 1988, Brode and Hansen 1992, and
Hansen and Brode 1993 in USFWS 1999a).
Occurrence Data and Habitat Suitability
The project is located within the species’ known range, and within designated ECCC HCP “core habitat”
and “movement and foraging habitat.” There are thirteen documented occurences reported within a 10mile radius of the study area which are all located north of the study area within the San Joaquin River
Delta. The nearest reported occurrence (EONDX #95080) lies 5.7 miles north near Bethel Island Road
along a False River, where the snake was found on the north-facing slope of a levee in 2014 (CNDDB
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2017). The tidal sloughs and irrigation canals within the study area may provide suitable habitat for giant
garter snake.
Potential Project Related Effects
The project will be designed to minimize effects to water quality and water flow by implementing
stormwater BMPs and utilizing other efforts as necessary during the construction period to maintain
habitat quality for giant garter snake. Direct effects could occur to giant garter snake by incidental death
or injury during ground disturbance work. Preconstruction surveys prior to ground disturbance and
monitoring for snakes during the work will offset these potential impacts. Indirect effects to giant garter
snake could occur during construction through sedimentation which could temporarily increase turbidity
downstream. However, these effects are expected to be minor and short in duration. The project could
create positive and permanent indirect effects by improving and creating additional slough and wetland
habitat for giant garter snake.

Birds
Eleven federally- or State-listed, proposed, candidate, or fully protected bird species 15 were considered
during this assessment (CNDDB 2017, USFWS 2017a); five of which were determined to have the
potential to nest/winter, roost and forage within the study area: tricolored blackbird, golden eagle,
Swainson’s hawk, white-tailed kite, and California black rail.
Tricolored Blackbird (Agelaius tricolor)
Status, Distribution and Habitat Requirements
The tricolored blackbird is a California Species of Special Concern, and it is listed as a Bird of
Conservation Concern by the USFWS. Except for small nesting colonies found locally in Oregon,
Washington, Nevada, and coastal Baja California, the tricolored blackbird is native to California (Shuford
and Gardali 2008). In most years, the Central Valley supports > 90% of all breeding individuals (Shuford
and Gardali 2008). The species’ basic requirements for selecting breeding sites are open accessible water;
a protected nesting substrate, including either flooded or thorny or spiny vegetation; and a suitable
foraging space providing adequate insect prey within a few kilometers of the nesting colony (Beedy and
Hamilton 1999). Tricolored blackbirds are highly colonial and have been reported to breed in groups
exceeding 100,000 nests (Shuford and Gardali 2008). They exhibit low site fidelity and are known to
change their nesting location from year to year (Beedy and Hamilton 1999). The greatest threats to this
species are the direct loss and degradation of habitat from human activities (Beedy and Hamilton 1999).
Entire colonies (up to tens of thousands of nests) in cereal crops and silage are often destroyed by
harvesting and plowing of agricultural lands (Shuford and Gardali 2008). Other threats include water
management activities that facilitate predator access to active colonies, and various poisons and
contaminants (Shuford and Gardali 2008).
Occurrence Data and Habitat Suitability
This species is a confirmed breeder in Contra Costa County (Glover 2009). The study area is identified as
“Suitable Core Habitat” and as “Primary Foraging Habitat” by the ECCCHCP. There are six reported
occurrences within a 10-mile radius from the project site with the nearest occurrence comprised of over
1,000 tricolored blackbirds observed 7 miles to the southwest (EONDX 7175) in Marsh Creek Reservoir
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Golden eagle, Swainson’s hawk, western snowy plover, white-tailed kite, American peregrine falcon, California
black rail, California brown pelican, California clapper rail, bank swallow, California least tern and northern spotted
owl.
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(CNDDB 2017). Nomad biologists have also observed a nesting tricolored blackbird colony in Upper
Sand Creek Basin in 2016, approximately 7 miles west of the study area (Nomad, personal observation).
Nesting red-winged blackbirds were observed during the reconnaissance survey in the permanent
wetland, riparian, and slough habitat in the southeast portion of the study area. Suitable habitat for
tricolored blackbird is present within the permanent wetlands and slough habitat in the southeast corner of
the study area.
Potential Project-Related Effects
If the project will impact the permanent wetland and riparian habitat, it could result in the temporary loss
of tricolored blackbird breeding and foraging habitat, and may cause displacement, nest abandonment and
reduced reproductive success due to stress. These potential short-term impacts will be offset by the
avoiding work during the nesting season or implementing nesting bird surveys and non-disturbance
buffers to avoid disturbance to any active nests. The project could have positive indirect permanent
impacts by improving and creating additional suitable breeding and foraging habitat for the species.
Golden Eagle (Aquila chrysaetos)
Status, Distribution and Habitat Requirements
The golden eagle is protected under Fish and Game Code Section 3511 and the federal Bald and Golden
Eagle Protection Act (“Eagle Act”). California law prohibits take of golden eagles, and the USFWS
requires a permit to be issued for take of golden eagles where the taking is associated with, but not the
purpose of the activity, and cannot be practicably avoided. “Take” is defined as pursue, shoot, shoot at,
poison, wound, kill, capture, trap, collect, destroy, molest, or disturb. Under the Eagle Act, disturb means
to agitate or bother an eagle to a degree that causes, or is likely to cause, based on the best scientific
information available: (1) injury to an eagle; (2) a decrease in productivity, by substantially interfering
with normal breeding, feeding, or sheltering behavior; or (3) nest abandonment by substantially
interfering with normal breeding, feeding, or sheltering behavior (Pagel et al. 2010).
Golden eagles use nearly all terrestrial habitat types in the western U.S. (Kochert et al. 2002). However,
in central California, they prefer open grasslands and oak savanna, with lesser numbers in oak woodland
and open shrublands (Hunt et al. 1998). Hilly or mountainous country where takeoff and soaring are
supported by updrafts is generally preferred to flat habitats (Johnsgard 1990). Golden eagles require large
patches of unfragmented natural landscapes as habitat. In addition, they are relatively intolerant of human
activity and other sources of anthropogenic disturbance. They are most sensitive to human activity during
the courtship and nest-building phase, which begins as early as December (Pagel et al. 2010; H. Beeler,
USFWS, personal communication).
Golden eagles maintain long-enduring nesting territories, some of which have been occupied at least
intermittently for a century or longer (Millsap et al. 2015). This persistence extends long past life spans of
individual eagles, such that long-term occupancy reflects serial reoccupation of nesting territories by
successive individuals. Most golden eagle territories have multiple nests (range 2-14) (Pagel et al. 2010,
Millsap et al. 2015). Although eggs are laid in only one nest each year, and pairs may use the same nest
for many years, alternate nests serve an important biological function (Millsap et al. 2015). Nests are
located on cliffs, in the upper one third of deciduous and coniferous trees, or on artificial structures (e.g.,
electricity transmission towers), often at a location that provides an unobstructed view of the surrounding
habitat (Menkens and Anderson 1987, Pagel et al. 2010).
Golden eagles forage in many different open habitat types, including savannahs and early successional
stages of forest and shrub habitats (CDFW 2014). They primarily prey on lagomorphs (i.e., rabbits) and
rodents, although other mammals (e.g., deer), birds, reptiles, fish, and carrion also are eaten (Carnie 1954,
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CDFW 2014). Golden eagles have large home ranges and may travel many miles from the nest site to
forage (Marzluff et al. 1997, Katzner et al. 2012). During the breeding season the reproductive success of
golden eagles depends on the parents’ ability to access prey from core foraging areas so they can
provision the chick(s) (Marzluff et al. 1997). These “core areas” may be several orders of magnitude
smaller than the home range (Marzluff et al. 1997).
Monitoring data indicate golden eagle populations are declining throughout the western United States
(USFWS 2009) and may not be able to sustain any additional unmitigated mortality (USFWS 2013).
Golden eagle declines, where they have occurred, are attributed primarily to habitat degradation and
human-induced disturbances and mortality (Kochert et al. 2002). Golden eagles may be secondarily
poisoned by consuming prey that has itself been poisoned by chemicals used to protect crops or kill
rodents (Kochert et al. 2002). Additional mortality agents are poaching, electrocution from distribution
and utility lines, wire strikes, wind turbine strikes, and lead poisoning (Thelander 1974).
Occurrence Data and Habitat Suitability
There are seven reported occurrences within a 10-mile radius of the study area, all concentrated to the
south. The nearest reported occurrence (EONDX 74849) is located 7.4 miles south and is from 1994
(CNDDB 2017). The species is known to breed in Contra Costa County, including the USGS Brentwood
quadrangle where the study area is located (Glover 2009, CNDDB 2017). The study area is within
“Suitable Habitat” as indicated by the ECCCHCP. Suitable nesting habitat is present among large trees
and the transmission towers within and adjacent to the study area. Suitable foraging habitat is present
within the grasslands of the study area.
No active or potential nests were identified within the study area during the 2017 reconnassaince survey.
Golden eagles have been observed in the vicinity, with regular sightings reported to eBird approximately
two miles east of the study area near Old River (eBird 2017). The majority of suitable nesting substrate is
surrounded by agricultural land which is generally not suitable foraging habitat for golden eagle.
Potential Project-Related Effects
The project is not expected to impact golden eagle, as no active or potential nests were identified during
the reconnassaince survey. The project could cause direct, short-term impacts to golden eagles if they are
nesting in the study area or the immediate vicinity, such as failure to breed, nest abandonment, reduced
fecundity, and decreased survivorship from noise and movement of personnel and equipment that exceeds
normal background conditions within the study area. Nesting bird surveys will avoid any potential impact
by protecting all active nests from disturbance. The project could have positive indirect effects by
increasing potential foraging and breeding habitat for golden eagle within the study area.
Swainson’s Hawk (Buteo swainsoni)
Status, Distribution and Habitat Requirements
The Swainson’s hawk is listed as threatened under the California Endangered Species Act. Swainson's
hawks require large, open grasslands (or surrogates) with abundant prey in association with suitable nest
trees. They were once found throughout lowland California and were absent only from the Sierra Nevada,
north Coast Ranges and Klamath Mountains, and portions of the desert regions of the State. The majority
of the State’s extant population of nesting Swainson's hawks is restricted to portions of the Central Valley
and Great Basin regions where suitable nesting and foraging habitat is still available. Suitable nest sites
may be found in mature riparian forest, lone trees or groves of oaks, other trees in agricultural fields, and
mature roadside trees (CDFW 2014). Suitable foraging areas include native grasslands or lightly grazed
pastures, alfalfa and other hay crops, and certain grain and row croplands. The loss of agricultural lands to
various residential and commercial developments is a serious threat to Swainson's hawks throughout
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California. Additional threats are habitat loss due to riverbank protection projects, conversion from
agricultural crops that provide abundant foraging opportunities to crops such as vineyards and orchards
which provide fewer foraging opportunities, shooting, pesticide poisoning of prey animals and hawks on
wintering grounds, competition from other raptors, and human disturbance at nest sites (CDFW 2014).
Occurrence Data and Habitat Suitability
There are fifty-eight reported nesting occurrences within a 10-mile radius (CNDDB 2017). The nearest
reported nesting occurrence (EONDX #101359) is located 1.2 miles to the south and is from 2015
(CNDDB 2017). The study area is within “Potential Foraging Habitat” as indicated by the ECCCHCP.
Suitable nesting habitat is present among large trees within and adjacent to the study area.
No active or potential nests were identified within the study area during the 2017 reconnassaince survey.
Swainson’s hawks have been observed in the vicinity, with regular sightings reported to eBird from Delta
Road (eBird 2017). The transmission towers and the large trees surrounding the home in the southwest
portion of the study area are the only potential nesting substrates available within the study area.
Swainson’s hawk primarily forage in low-growing crop areas and perennial grassland, which make up the
majority of the study area.
Potential Project-Related Effects
The project is not expected to impact Swainson’s hawk, as no active or potential nests were identified
during the reconnassaince survey. The project could cause direct, short-term impacts to Swainson’s
hawks if they are nesting in the study area or the immediate vicinity, such as failure to breed, nest
abandonment, reduced fecundity, and decreased survivorship from noise and movement of personnel and
equipment that exceeds normal background conditions within the study area. Nesting bird surveys will
avoid any potential impact by protecting all active nests from disturbance. The project could impact
foraging habitat by converting low-growing row or field crops into wetland or other habitats that are not
suitable for Swainson’ hawk foraging resulting in a permanent loss of foraging habitat. However there is
an abundance of agricultural fields surrounding the study area which should minimize the potential loss of
any foraging habitat. The project could have positive long-term indirect effects by increasing potential
breeding habitat for Swainson’s hawk by increasing the number of large trees within the study area.
White-Tailed Kite (Elanus leucurus)
Status, Distribution, and Habitat Requirements
The white-tailed kite is designated as a Sensitive Species by the BLM and a fully protected species under
California Fish and Game Code Section 3511, which means it may not be “taken” or possessed at any
time. In California, the white-tailed kite is a yearlong resident in coastal and valley lowlands, where it
inhabits herbaceous and open stages of most habitat types (CDFW 2014). It is rarely found away from
agricultural areas (CDFW 2014). Nest sites are usually located immediately adjacent to preferred foraging
areas and are often in a single, isolated tree (Glover 2009) or near riparian corridors (Niemela 2007).
White-tailed kites prey mostly on voles and other small, diurnal mammals, occasionally on birds, insects,
reptiles, and amphibians. They forage in undisturbed, open grasslands, meadows, farmlands, and
emergent wetlands.
By the 1940’s the white-tailed kite had become restricted to a few sites in California due to habitat loss,
shooting, and possibly egg collecting. Since then, however, the range and size of the population has
increased substantially (Dunk 1995). Factors influencing population trends directly or indirectly include:
(1) conversion of natural or agricultural lands to urban sprawl or commercial properties, (2) clean farming
techniques that leave few residual vegetation areas for prey, (3) increased competition for nest sites with
corvids and other raptors, (4) drought, (5) increased disturbance at nests, and (6) removal of suitable
nesting habitat (Dunk 1995).
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Occurrence Data and Habitat Suitability
There are three reported occurrences within 10 miles of the study site with the nearest two occurrences
located 3 miles to the northwest from 2005 (EONDX 64354) and 2004 (EONDX 54958) (CNDDB 2017).
The species is known to breed throughout all of Contra Costa County (Glover 2009). Suitable nesting
habitat is present within the mature trees located around the home site in the southwest portion of the
study area and in the few mature trees in the riparian area on the eastern edge of the study area. Suitable
foraging habitat is present throughout the study area.
Potential Project-Related Effects
The project could cause direct, short-term impacts to white-tailed kite if they are nesting in the study area
or the immediate vicinity, such as failure to breed, nest abandonment, reduced fecundity, and decreased
survivorship. These impacts could occur from noise and movement of personnel and equipment that
exceeds normal background conditions within the study area. Nesting bird surveys will avoid any
potential impact by protecting all active nests from disturbance. The project could result in the temporary
loss of foraging habitat and disrupt foraging activities. Conversion of agricultural land into other habitat
types would not likely impact foraging habitat long-term as white-tailed kites utilize a variety of habitats
to forage. The project could have positive indirect impacts to white-tailed kites by creating additional
nesting habitat. White-tailed kites are a “no take” species under the HCP/NCCP; however, no specieslevel measures are provided in the HCP/NCCP.
California black rail (Laterallus jamaicensis coturniculus)
Status, Distribution and Habitat Requirements
The California black rail is State-listed as threatened and designated as fully protected by §3511 of the
California Fish and Game Code. It is the smallest subspecies inhabiting North America and is
distinguished by its slender bill and darker brown coloration on its crown and back. California black rails
are secretive and inhabit shallow, tidal and freshwater marshes and wetlands characterized by tall, dense
stands of emergent vegetation such as cattails (Typha spp.) and bulrushes (Scirpus spp.). It occurs most
commonly in tidal emergent wetlands dominated by pickleweed, or in brackish marshes supporting
bulrushes in association with pickleweed. In the Bay Area, black rails prefer habitat associated with alkali
heath (Frankenia grandifolia), and high insect and low amphipod abundance (Eddleman et al. 1994).
Within Central California, black rails are year-round residents that occur throughout the San Francisco
Bay estuary, Bodega Bay, Tomales Bay, Morro Bay, and Bolinas Lagoon (Eddleman et al. 1994). Nests
are built on the ground in tufts of grass or Salicornia spp. beginning in mid-March (Baicich and Harrison
2005). The breeding season lasts through mid-July and are typically single-brooded. Precocial young
leave the nest within 24 hours of hatching (Baicich and Harrison 2005).
Occurrence Data and Habitat Suitability
There are thirteen reported CNDDB occurences within a 10 mile radius of the study area with three
occurences located less than 3 miles to the east on in-channel islands in the Old River (CNDDB 2017).
Suitable wetland/slough habitat located in the southeast corner of the study area, however limited
vegetation is available for cover and the steep sloping shoreline of the canals are not preferred. No
pickleweed is present within the study area, however alkali heath, bulrushes, and cattails are present
within the wetland and slough habitats in the southeast portion of the study area.
Potential Project Related Effects
California black rails are not likely to nest or forage within the study area, since it provides few locations
with dense vegetation for cover or to conceal a nest. Since the study area contains marginally suitable
habitat it is possible that an individual California black rail may enter the study area on occasion during
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high tide or other events that push them out of their preferred habitat. The project could have minor,
short-term impacts to California black rails by the habitat in the study area being unavailable for
temporary cover or forage for individuals. The project could create positive and permanent indirect
effects by improving and creating additional slough and wetland habitat that could be suitable for
California black rail nesting and foraging.

Mammals
Four federally- or State-listed, proposed, candidate, or fully protected mammal species 16 were considered
during this assessment (CNDDB 2017, USFWS 2017); none of which were determined to have the
potential to occur within the study area (Appendix C).

4.4.3

SENSITIVE AND LOCALLY RARE WILDLIFE SPECIES

Invertebrates
Eighteen sensitive or locally rare invertebrate species 17 were considered during the preparation of this
assessment (CNDDB 2017); four species were determined to have the potential to occur within the study
area: midvalley fairy shrimp, California linderiella, Bridges’ coast range shoulderband, and curved-foot
hygrotus diving beetle.
Vernal Pool Branchiopods
Two sensitive or locally rare vernal pool branchiopods (crustaceans) occur, or have the potential to occur,
within the study area.
•
•

Midvalley fairy shrimp (Branchinecta mesovallensis) – CDFW Special Animal
California linderiella (Linderiella occidentalis) – CDFW Special Animal

Status, Distribution and Habitat Requirements
Despite the moniker, vernal pool branchiopods are not limited to vernal pools; they also occur in vernal
pool-like habitats such as seasonal wetlands and pools (CNDDB 2017). Indeed, these species may occur
in degraded or otherwise poor-quality habitats, such as pools created by tire tracks and roadside ditches
(CNDDB 2017). Vernal pool branchiopods are adapted to pools that fill with water temporarily (typically
during the winter and spring). Branchiopod cysts (embryos encased in shells) remain dormant in the soil
when their habitats are dry.
Habitat loss and fragmentation is the largest threat to the survival and recovery of vernal pool
branchiopods (USFWS 2005a). Habitat loss generally is a result of urbanization, agricultural conversion,
and mining (USFWS 2005a). Habitat loss also occurs in the form of habitat alteration and degradation as
a result of changes to natural hydrology; invasive species; incompatible grazing regimes, including
insufficient grazing for prolonged periods; infrastructure projects (e.g., roads, water storage and
conveyance, utilities); recreational activities (e.g., off-highway vehicles and hiking); erosion; climatic and
environmental change; and contamination (USFWS 2005a).

16

Ringtail, salt marsh harvest-mouse, riparian brush rabbit, and San Joaquin kit fox.
Blennospermatis vernal pool andrenid bee, Antioch dunes anthicid beetle, crotch bumble bee, western bumble
bee, midvalley fairy shrimp, San Joaquin dune beetle, Antioch efferian robberfly, redheaded sphecid wasp, Bridges’
coast range shoulderband snail, curved-foot hygrotus diving beetle, Middlekauff’s shieldback katydid, California
linderiella, molestan blister beetle, Hurd’s metapogon robberfly, Antioch multilid wasp, Antioch andrenid bee,
Antioch specid wasp, Antioch dunes halcitid bee.

17
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Occurrence Data and Habitat Suitability
The nearest reported occurrence (EONDX 48372) of midvalley fairy shrimp (Branchinecta
mesovallensis) is located approximately 4 miles to the south near Marsh Creek Road and is from an
unspecified date. There are two occurrences (EONDX 48332, 66824) 9 miles to the south near the Byron
Airport from 1997 and 2006 (CNDDB 2017). There are five reported occurences of California linderiella
(Linderiella occidentalis) within a 10-mile radius of the study area. The nearest occurrence (EONDX
#94501) lies 1 mile to the northeast where cysts were observed in the soil from a property with 21
seasonal wetlands (CNDDB 2017).
Alkali and seasonal wetlands that provide vernal hydrology and could potentially support these species
are present within the study area. The alkali and seasonal wetlands on the northern parcel could
potentially support these species. The alkali wetlands within the cropland south of Delta Road are
regularly disturbed to plant and harvest crops annually, and therefore do not have potential to support the
species.
Potential Project-Related Effects
Direct impacts could occur to vernal pool branchiopod species if the alkali and seasonal wetland habitat is
impacted north of Delta Road. Indirect impacts could occur to vernal pool branchiopod species if work
surrounding the wetlands leads to a change in hydrology, decrease in water quality, or increase of nonnative vegetation within the wetlands. Indirect positive impacts could occur for vernal pool branchiopods
if additional seasonal wetland habitat that is connected to existing habitat is created by the Project. If there
are existing vernal pool branchiopod populations, additional habitat creation could allow for eventual
colonization of these species in the newly created habitat.
If alkali or seasonal wetland are to be impacted by the project, preconstruction surveys will be required
through the Planning Survey Report that will identify presence or absence of vernal pool branchiopod
species. If any covered branchiopod species are present, avoidance and minimization measures will be
implemented to offset impacts. If vernal pool branchiopod species are not present, no direct impacts
would occur.
Bridges’ Coast Range Shoulderband Snail (Helminthoglypta nickliana bridgesi)
Status, Distribution and Habitat Requirements
The Bridges’ coast range shoulderband has a NatureServe rank of G3T1 S1S2, which means: (1) the
species is “vulnerable” and the subspecies is “critically imperiled” at the global level, and (2) the
subspecies is “critically imperiled” to “imperiled” at the statewide level. The Bridges’ coast range
shoulderband occurs in rock piles and weedy grasslands on open hillsides in Alameda and Contra Costa
counties (CNDDB 2017).
Occurrence Data and Habitat Suitability
There is one reported occurrence (EONDX 23088) from Perkins Canyon on the eastern slope of Mt.
Diablo in 1995 (CNDDB 2017). Bridges’ coast range shoulderband was also observed from Oakley-

Biological Resources Assessment – Knightsen Wetland Restoration and Flood Protection Project, Contra Costa County, California

73

Section 4 Assessment and Findings

Trembath Flood Detention Basin in Antioch, located approximately 7.5 miles east of the study area
(Nomad 2010). Suitable habitat is present among annual grassland within the study area.
Potential Project Related Effects
The project could result in the permanent or temporary loss of annual and ruderal grassland that support
tall, weedy vegetation inhabited by this species. The project could result in the direct mortality or injury
of individuals of this species.
Curved-Foot Hygrotus Diving Beetle (Hygrotus curvipes)
Status, Distribution and Habitat Requirements
The curved-foot hygrotus diving beetle has a NatureServe rank of G1 S1, which means it is “critically
imperiled” at both the worldwide and statewide levels. The species is only known to occur along the
western margin of the San Joaquin Valley in Contra Costa County and Alameda counties (CNDDB
2017). There is scant information on the natural history of this species. However, it has been documented
in ponds, pools, creeks, irrigation canals, and roadside ditches (CNDDB 2017).
Occurrence Data and Habitat Suitability
There are ten reported occurences within a 10-mile radius of the study area with the nearest occurrence
located ~5 miles to the northwest (EONDX 7180) from an unknown date (CNDDB 2017). Suitable
habitat is present within the seasonal and permanent wetlands and the canals of the study area.
Potential Project Related Effects
The project could result in the temporary loss and disturbance of suitable habitat during the construction
phase; however, additional wetland habitat will likely be created as part of the project. If present, the
project could result in direct mortality, injury or harassment to individual curved-foot hygrotus diving
beetles.

Fish
One sensitive or locally rare fish species 18 was considered during the preparation of this assessment
(CNDDB 2017); but was determined not to have the potential to occur within the study area (Appendix
C).

Amphibians
One sensitive or locally rare amphibian species 19 was considered during the preparation of this
assessment (CDFW 2015b), and it was determined not to have the potential to occur within the study area
(Appendix C).

Reptiles
Five sensitive or locally rare reptile species 20 were considered during this assessment (CNDDB 2017);
three of which were determined to have the potential occur within the study area: Northern California
legless lizard, western pond turtle, and coast horned lizard.

18

Sacramento perch
Foothill yellow-legged frog.
20
Northern California legless lizard, California glossy snake, western pond turtle, San Joaquin coachwhip and coast
horned lizard.
19
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Northern California legless lizard (Anniella pulchra)
Status, Distribution and Habitat Requirements
The Northern California legless lizard (formerly known as the silvery legless lizard) is a California
Species of Special Concern. The Northern California legless lizard is endemic to California. Its
geographical range extends from northern Contra Costa County south to Ventura County (Nafis 2017).
The species occurs in sparsely vegetated areas of beach dunes, chaparral, pine-oak woodlands, desert
scrub, sandy washes, and stream terraces with sycamores, cottonwoods, or oaks (Nafis 2017). Although
the Northern California legless lizard lives mostly underground in loose soil, sand, and leaf litter, it can
sometimes be found on the ground surface at dusk and at night. It can also be found by gently raking leaf
litter under bushes and trees (Nafis 2017). Much of this lizard’s habitat has been lost due to agriculture,
housing development, sand mining, off-road vehicle activity (especially in coastal dune areas), and the
introduction of exotic plants (Jennings and Hayes 1994, Nafis 2017).
Occurrence Data and Habitat Suitability
There are eight reported occurences within a 10-mile radius of the study area; three occurences lie
approximately 3 miles to the west (CNDDB 2017). There are also several sightings reported from Oakley
in 2004 and 2005 located approximately 3 miles northwest of the study area in Oakley sand stabilized
interior dunes (Bettelheim and Thayer 2006). Stabilized interior dune habitat provides suitable habitat for
the Northern California legless lizard and is present within the study area in the northern parcel and in the
southwest corner surrounding the homestead. However there is limited cover available in the dune habitat
due to the lack of trees and shrubs north of Delta Road. There is also limited connectivity to other suitable
habitat due to the surrounding agricultural land use. The study area is not located within ECCCHCP
designated “suitable habitat”, but it is within the known range of the species (Nafis 2017).
Potential Project Related Effects
The project could directly affect the Northern California legless lizard if any impacts are made to the
interior stabilized dune habitat within the study area. Preconstruction surveys for the species could limit
effects by relocating any legless lizards from the project impact areas. The project could provide positive
indirect effects if it improves the dune habitat to provide more appropriate vegetative cover for the
species.
Western pond turtle (Emys marmorata)
Status, Distribution and Habitat Requirements
The western pond turtle is a California Species of Special Concern. Its geographical range extends along
much of the west coast from Puget Sound in Washington south to the Baja Peninsula in Mexico (Jennings
and Hayes 1994). Western pond turtles are habitat generalists. They have been observed in slow-moving
rivers and streams, lakes, reservoirs, permanent and ephemeral wetlands, stock ponds, and sewage
treatment ponds. They prefer aquatic habitat with refugia, such as undercut banks and submerged
vegetation (Holland 1994), and they require emergent basking sites such as mud banks, rocks, logs, root
wads, and mats of submergent vegetation to thermoregulate their body temperature (Holland 1994,
Jennings and Hayes 1994). Pond turtles are omnivorous and feed on a variety of aquatic and terrestrial
invertebrates, fish, amphibians and aquatic plants.
Western pond turtles use terrestrial habitat for refuge, nesting, and resting. Rathbun et al. (2002) reported
mean maximum distances of 49.7 meters, 93.7 meters, and 12.0 meters from the nearest water for these
three types of terrestrial habitat use, respectively. However, travel distances appear to be a function of
site-specific factors, and females have been reported ranging as far as 500 meters (1,640 feet) from a
watercourse to find suitable nesting habitat. Nest sites are most often situated on south or west-facing
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slopes, are sparsely vegetated with short grasses or forbs, and are scraped in sands or hard-packed, dry,
silt or clay soils (Rathbun et al. 1992, Holland 1994, Reese and Welsh 1997). Most oviposition occurs
during May and June, although some individuals may deposit eggs as early as late April and as late as
early August (Jennings and Hayes 1994).
Female pond turtles may lay two clutches in a single year, with the interval between clutches ranging
from 27 to 43 days (Scott et al. 2008). The natural incubation period for pond turtle eggs is 80-126 days
(Ernst and Lovich 2009). Hatchlings appear to overwinter in the nest because hatchling-sized turtles have
almost never been observed in an aquatic site during the fall (Jennings and Hayes 1994). The western
pond turtle is believed to be declining throughout most of its range. Threats to the species include habitat
loss, ongoing impacts to nesting habitat (e.g., by agricultural and grazing practices), the introduction of
exotic predators (e.g., bullfrogs and red foxes) or competitors (e.g., non-native turtles), and artificially
high mesopredator (e.g., raccoon, fox, and skunk) populations (Jennings and Hayes 1994, Nafis 2017).
Occurrence Data and Habitat Suitability
The study area is identified as “core habitat” by the ECCCHCP. There are forty reported occurrences
within a 10-mile radius of the study area, which are largely concentrated to the south and northeast. Three
of these occurences are within a 1-mile radius and the nearest reported occurrence (EONDX 43816) is
located ~0.4 miles to the north from 2000 (CNDDB 2017). Permanent wetland and slough within the
southeast portion of the study area provide suitable habitat for western pond turtle.
Potential Project-Related Effects
The project could result in the loss and disturbance of suitable habitat and direct effects to individual
turtles during the construction phase. If present, the project could result in direct mortality, injury, or
harassment to individual western pond turtles. Preconstruction surveys for the species and exclusion
fencing could limit effects. However, the project will likely provide improved and an increased amount of
habitat for the species, positively benefitting the species in the long-term.
Coast horned lizard (Phrynosoma blainvillii)
Status, Distribution and Habitat Requirements
The coast horned lizard is a California Species of Special Concern. The coast horned lizard is endemic to
California. Its geographical range extends from Shasta County to the Baja California border, west of the
deserts and the Sierra Nevada (Nafis 2017). Coast horned lizards occur in open areas with sandy soil and
low vegetation in valleys, foothills, and semiarid mountains. The species is associated with a variety of
habitat types, including grasslands, coniferous forests, woodlands, and chaparral (Nafis 2017). Key
habitat elements are loose, fine soils with a high sand fraction; an abundance of native ants; open areas for
basking; and areas with low, dense shrubs for refuge. The primary threats to the coast horned lizard are
habitat destruction from human development and agriculture, and the spread of nonnative ants, which
displace the native ant food source (Nafis 2017).
Occurrence Data and Habitat Suitability
There is one reported occurrence within a 10-mile radius of the study area. The nearest occurrence
(EONDX 42248) is just west of Byron in 1994 (CNDDB 2017). Suitable habitat is present among
grassland with sandy substrate within the study area.
Potential Project Related Effects
The project could result in the loss and disturbance of suitable habitat and direct effects to coast horned
lizard during construction, if there are impacts to the interior stabilized dune habitat. If present, the project
could result in direct mortality, injury, or harassment to individual coast horned lizards. However, the
project is not expected to permanently impact any dune habitat within the study area.
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Birds
Twelve sensitive or locally rare bird species 21 were considered during this assessment (CNDDB 2017);
and nine were determined to have the potential to nest, roost and forage within the study area: burrowing
owl, California horned lark, ferruginous hawk, grasshopper sparrow, loggerhead shrike, northern harrier,
prairie falcon, and song sparrow (“Modesto” population) (Appendix C). Protection is afforded to these
species by the Migratory Bird Treaty Act (16 U.S.C. 703-712; MBTA) administered by the U.S. Fish and
Wildlife Service (Division of Migratory Bird Management), which makes it unlawful, unless expressly
authorized by permit pursuant to federal regulations, to “pursue, hunt, take, capture, kill, attempt to take,
capture or kill, offer for sale, sell, offer to purchase, purchase, deliver for shipment, ship, cause to be
shipped, deliver for transportation, transport, cause to be transported, carry, or cause to be carried by any
means whatever, receive for shipment, transportation or carriage, or export at any time, or in any manner,
any migratory bird, or any part, nest, or egg of any such bird.” This includes direct and indirect acts, with
the exception of harassment and habitat modification, which are not included unless they result in direct
loss of birds, nests or eggs. In addition, the Migratory Bird Treaty Reform Act (Division E, Title I,
Section 143 of the Consolidated Appropriations Act, 2005, PL 108–447; MBTRA), excludes all
migratory birds non-native or that have been human introduced to the U.S. or its territories. It defines a
native migratory bird as a species present within the U.S. and its territories as a result of natural biological
or ecological processes. The California Fish and Game Code (CFGC) §3503 prohibits the take,
possession, or needless destruction of the nest or eggs of any bird; §3503.5 prohibits the take, possession,
or needless destruction of any nests, eggs or birds in the orders Falconiformes (new world vultures,
hawks, eagles, ospreys and falcons, among others) or Strigiformes (owls); §3511 prohibits the take or
possession of fully protected birds; and §3513 prohibits the take or possession of any migratory nongame
bird or part thereof as designated in the MBTA. Most birds are protected under the MBTA and CFGC
except for several nonnative species, including the European starling (Sturnus vulgaris) and the house
sparrow (Passer domesticus).
Western burrowing owl (Athene cunicularia)
Status, Distribution and Habitat Requirements
The western burrowing owl is a California Species of Special Concern. It is a year-round resident
throughout much of California, including the Central Valley, San Francisco Bay region, Carrizo Plain,
and Imperial Valley. Western burrowing owls that nest at higher elevations (e.g., Modoc Plateau) migrate
to lower elevations in winter. In addition, migrants from other parts of western North America may
augment resident lowland populations in winter (Shuford and Gardali 2008).
Throughout their range, burrowing owls require habitats with three basic attributes: (1) open, well-drained
terrain; (2) short, sparse vegetation generally lacking trees; and (3) underground burrows or burrow-like
structures (e.g., culverts) (Klute et al. 2003, Shuford and Gardali 2008). The western burrowing owl is
well adapted to open, relatively flat expanses (CDFG 2012). Grassland, shrub steppe, and desert are
naturally occurring habitat types used by the species (CDFG 2012).
Once considered “abundant” and “common” throughout California, the western burrowing owl has been
declining since at least the 1940s (Shuford and Gardali 2008, Wilkerson and Siegel 2010). Analyses of
regional patterns for breeding populations of burrowing owls have detected declines both locally in their
central and southern coastal breeding areas, and statewide where the species has experienced modest

21

Grasshopper sparrow, great blue heron, burrowing owl, ferruginous hawk, northern harrier, California horned
lark, prairie falcon, saltmarsh common yellowthroat, loggerhead shrike, Suisun song sparrow, song sparrow
(“Modesto” population), double-crested cormorant.
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breeding range retraction. In California, threat factors affecting western burrowing owl populations
include habitat loss, degradation and modification, and eradication of ground squirrels resulting in a loss
of suitable burrows required by burrowing owls for nesting, protection from predators, and shelter (CDFG
2012).
Occurrence Data and Habitat Suitability
There are 87 reported occurrences within a 10-mile radius. The study area is located near several very
dense clusters of reported occurrences, with two occurences (EONDX 87832, 87808) located within 0.25
miles of the project site from 2006 and 1993, respectively (CNDDB 2017). The study area is not within
designated ECCCHCP “suitable habitat”, but is within “suitable low use habitat”. Suitable western
burrowing owl habitat is present within the study area in the annual grassland north of Delta Road and in
the ruderal areas along the canals or roadways that contain small mammal burrows surrounded by no or
low vegetation.
Potential Project Related Effects
The project could result in the temporary loss of breeding, denning and foraging habitat during the
construction phase of the project. Preconstruction surveys for burrowing owls and implementation of nodisturbance buffers will prevent disturbance to burrowing owls in the study area during construction. Due
to the abundance of ground squirrels within the study area, these areas will likely recover quickly as
ground squirrels recolonize disturbed and restored areas. Excavation activities could result in the direct
mortality or injury to breeding, resident or transient burrowing owls or disturb individual owls due to the
noise, vibration, light, or increased human activity. The project could cause burrowing owls to abandon
their burrows and move from the study area.
California Horned Lark (Eremophila alpestris actia)
Status, Distribution and Habitat Requirements
The California horned lark is included on the CDFW Watchlist (CDFW 2017a) and is of 15 subspecies in
western North America ranging from the inner Coast Ranges and San Joaquin Valley to northern Baja
California, Mexico (Beason 1995). This species inhabits bare ground, deserts, short-grass prairies, tundra,
sandy/stony area, agricultural feed lots, and fallow row crops characterized by open, treeless areas with
low vegetation from sea level to 4,000 meters (13,123 feet) (Beason 1995, Baicich and Harrison 2005).
According to the Santa Clara County Breeding Bird Atlas, the California horned lark is most often found
in grasslands along the western edge of the Diablo Range (Bousman 2007). Nest sites are built on bare
ground often next to tufts of grass or a stone (Beason 1995, Baicich and Harrison 2005). Breeding begins
in late-February and breeding pairs are double to treble-brooded (Baicich & Harrison 2005).
Occurrence Data and Habitat Suitability
The nearest occurrence is ~11.5 miles to the south from 1993 (EONDX 18675) (CNDDB 2017), however
there were sightings of horned larks within the study area (Delta Road) in 2011 and 2012 (eBird 2017).
Suitable nesting and foraging habitat present within annual grassland within the study area.
Potential Project Related Effects
See ‘Potential Project Related Effects for all Migratory Birds’ below.
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Ferruginous hawk (Buteo regalis)
Status, Distribution and Habitat Requirements
The ferruginous hawk (nonbreeding/wintering) is included on the CDFW and Birds of Conservation
Concern watchlists (CDFW 2017a). Ferruginous hawks inhabit open areas including grasslands, shrub
steppes and deserts throughout western North America from southern Canada to Central Mexico between
the Great Plains and the Rocky Mountains (Bechard and Schmutz 1995). This species breeds in the
northern states and Canada; winters south from California and Texas to Mexico. Wintering habitat
consists of open grasslands, deserts and cultivated fields (Baicich & Harrison 2005). The ferruginous
hawk is a California winter resident from August to early March. Ferruginous hawks feed primarily on
rabbits, ground squirrels and prairie dogs (Bechard and Schmutz 1995). Breeding for ferruginous hawks
begins in April and are single-brooded (Baicich & Harrison 2005).
Occurrence Data and Habitat Suitability
Eight reported occurrences within a 20-mile radius of study area; nearest reported wintering occurrence
(EONDX 66098) ~12 miles to the south southeast in 1993 (CNDDB 2017). Multiple sightings of
Ferruginous hawks have been made within the study area in the previous five years (eBird 2017). Suitable
wintering habitat is present within the study area.
Potential Project Related Effects
See ‘Potential Project Related Effects for all Migratory Birds’ below.
Grasshopper Sparrow (Ammodramus savannarum)
Status, Distribution and Habitat Requirements
The grasshopper sparrow is a California Species of Special Concern. It is an uncommon and local,
summer resident and breeder in foothills and lowlands west of the Cascade-Sierra Nevada crest from
Mendocino and Trinity counties south to San Diego County (CDFW 2014). In general, grasshopper
sparrows in California prefer short to medium-height, moderately open grasslands with scattered shrubs
(Shuford and Gardali 2008). Grasshopper sparrows build nests domed with grasses and with a side
entrance, typically well concealed in depressions at the base of grass clumps with the rim approximately
level to the ground (Vickery 1996). Areas with native bunchgrasses are important features in southern
California (Shuford and Gardali 2008). However, it is unclear whether this applies to other parts of
California because the ecology of the species varies substantially from region to region (Shuford and
Gardali 2008). Urbanization is the primary current threat to the Grasshopper Sparrow.
Occurrence Data and Habitat Suitability
This species is a confirmed breeder in Contra Costa County (Glover 2009). The nearest reported
occurrence (EONDX 103909) is located ~15.5 miles to the south and is from 2016 (CNDDB 2017).
Suitable nesting habitat is present in annual grassland within the study area.
Potential Project Related Effects
See ‘Potential Project Related Effects for all Migratory Birds’ below.
Loggerhead Shrike (Lanius ludovicianus)
Status, Distribution and Habitat Requirements
The loggerhead shrike is a California Species of Special Concern. It is a common resident and winter
visitor in lowlands and foothills throughout California (CDFW 2014). Loggerhead shrikes breed mainly
in shrublands or open woodlands with a fair amount of grass cover and areas of bare ground (Shuford and
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Gardali 2008). They require tall shrubs or trees (but also use fences or power lines) for hunting perches,
territorial advertisement, and pair maintenance; open areas of short grasses, forbs, or bare ground for
hunting; and large shrubs or trees for nest placement. Shrikes also need impaling sites for prey
manipulation or storage, which can include sharp, thorny, or multi-stemmed plants and barbed wire
fences. The threats responsible for shrike declines in California and the West are poorly understood
(Shuford and Gardali 2008). However, habitat loss on breeding and wintering grounds, as well as along
migratory routes, is undoubtedly a major threat to the species (Shuford and Gardali 2008).
Occurrence Data and Habitat Suitability
This species is a confirmed breeder in northern, eastern, central and southern Contra Costa County
(Glover 2009). One recorded nesting occurrence (EONDX 51565) in Oakley ~3.5 miles west northwest of
the study area in 2003 (CNDDB 2017). Suitable nesting habitat is present in shrubs and grassland within
the study area. A pair of loggerhead shrikes were observed in the northwest part of the study area during
the reconnassaince survey and likely were nesting within or nearby the study area.
Potential Project Related Effects
See ‘Potential Project Related Effects for all Migratory Birds’ below.
Northern Harrier (Circus cyaneus)
Status, Distribution and Habitat Requirements
The northern harrier is a California Species of Special Concern. It is a year-round resident of coastal
California and the Central Valley (MacWhirter and Bildstein 1996). However, the species occurs more
broadly and in much greater numbers during migration and winter than during the breeding season
(Shuford and Gardali 2008). Northern harriers appear to be nomadic, ranging widely, both within the
breeding season and across years (Shuford and Gardali 2008).
Northern harriers breed and forage in a variety of open (treeless) habitats that provide adequate vegetative
cover; an abundance of suitable prey (mostly small mammals); and scattered hunting, plucking, and
lookout perches such as shrubs or fence posts. In California, such habitats include freshwater marshes,
brackish and saltwater marshes, wet meadows, weedy borders of lakes, rivers and streams, annual and
perennial grasslands (including those with vernal pools), weed fields, ungrazed or lightly grazed pastures,
some croplands, sagebrush flats, and desert sinks (MacWhirter and Bildstein 1996). Harriers nest on the
ground, mostly within patches of dense, often tall, vegetation in undisturbed areas (MacWhirter and
Bildstein 1996). Northern harriers are widespread throughout the Central Coast region of California
(Shuford and Gardali 2008). The primary threats to breeding harriers are loss and degradation of nesting
and foraging habitat, nest failure from human disturbance, predator-control projects, agricultural
practices, and unnatural predation pressure (Shuford and Gardali 2008).
Occurrence Data and Habitat Suitability
The nearest reported occurrence (EONDX 66846) is ~11 miles to southeast from 1989 (CNDDB 2017).
This species is a confirmed breeder in northern and eastern Contra Costa County (Glover 2009). Suitable
nesting habitat is at the site is present among areas of dense vegetation, including grasslands and the
ruderal and riparian areas along the slough and canals.
Potential Project Related Effects
See ‘Potential Project Related Effects for all Migratory Birds’ below.
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Prairie falcon (Falco mexicanus)
Status, Distribution and Habitat Requirements
The prairie falcon (nesting) is included on the CDFG and Birds of Conservation Concern watchlists
(CDFW 2017a). Prairie falcons breed from south-central British Columbia, Alberta, Saskatchewan, and
western North Dakota south to Baja California, Mexico, southern Arizona, New Mexico, and western and
northern Texas. Wintering areas extend from the breeding range in southern Canada south to Baja
California and east into the northern states of Mexico (American Ornithologists’ Union 1998). In
California, prairie falcons occur over the length of the state except the humid northwest coastal belt
(Small 1974). Prairie falcons nest on cliffs, generally in arid open areas. Prairie falcon habitat typically
consists of dry open terrain, either hilly or level (Grinnell and Miller 1944). Desert scrub and grasslands
are preferred foraging habitats in southern California (Garrett and Dunn 1981). Prairie falcons inhabit
shrub-steppe desert, open desert scrub, grassland and prairie, mixed shrub-grasslands, and alpine tundra
(Garrett and Dunn 1981, Steenhof 1998). Breeding begins between early March to mid-May; species is
single-brooded (Baicich & Harrison 2005).
Prairie falcons can be adversely affected by large-scale agricultural development, especially in foraging
areas with high densities of ground squirrels. Because of prairie falcons’ strong ties with cliffs as nesting
sites, they are especially susceptible to habitat loss adjacent to suitable nest structures. Mining activities,
which can destroy nest sites, have an adverse effect on this species, even though prairie falcons have been
shown to be somewhat tolerant of disturbance associated with energy development on foraging grounds.
Increased recreational activity in the vicinity of nest sites, particularly rock climbing, can cause nest
abandonment. Management consideration should be given to identifying and protecting cliff nesting sites
during the breeding season (Stephenson and Calcarone 1999).
Occurrence Data and Habitat Suitability
Seven reported occurrences between 10 and 15 miles away to the southwest nesting in sandstone cliffs in
Mt. Diablo State Park (CNDDB 2017). The nearest occurrence lies ~11 miles to the south within the
Vasco Caves Land Bank (EONDX #73617). There is no preferred nesting habitat in the study area;
however, the species may sometimes select nesting sites in power line structures or trees, which are both
present on site.
Potential Project Related Effects
See ‘Potential Project Related Effects for all Migratory Birds’ below.
Song sparrow (“Modesto” population) (Melospiza melodia)
Status, Distribution and Habitat Requirements
The Modesto Song Sparrow is endemic to California, where it resides only in the north-central portion of
the Central Valley (Shuford and Gardali 2008). Highest densities occur in the Butte Sink area of the
Sacramento Valley and in the Sacramento–San Joaquin River Delta (PRBO unpubl. data). The song
sparro emergent freshwater marshes dominated by tules (Scirpus spp.) and cattails (Typha spp.) as well as
riparian willow (Salix spp.) thickets (Grinnell and Miller 1944). These Song Sparrows also nest in
riparian forests of Valley Oak (Quercus lobata) with a sufficient understory of blackberry (Rubus spp.),
along vegetated irrigation canals and levees, and in recently planted Valley Oak restoration sites
(DiGaudio and Geupel 1998, PRBO unpubl. data).
Occurrence Data and Habitat Suitability
The nearest occurrence in approximately 2.4 miles to the east along Old River and is from 2009 (EONDX
90808). Suitable habitat is present in the riparian scrub, permanent wetland, and cattail and tule vegetation
along the slough and canals in the southern and western portion of the study area.
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Potential Project Related Effects
See ‘Potential Project Related Effects for all Migratory Birds’ below.
Migratory Birds
Potential Project Related Effects for all Migratory Birds
If these species were nesting within study area, the project could result in short-term impacts such a
failure to breed, nest abandonment, reduced fecundity and decreased survivorship from noise and
movement of personnel and equipment that exceeds normal background conditions within the study area.
Disturbance may alter the bird’s behavior in ways that result in injury, mortality and reduced foraging
success, such as the temporary loss of habitat due to avoidance of areas that have suitable habitat but
intolerable levels of disturbance, and altered activity patterns.
If work activities cannot be timed to avoid the breeding season then pre-construction surveys for nesting
bird species will be conducted as detailed in Section 5.2 to minimize impacts to all migratory birds.
Active nests will be avoided and a non-disturbance buffer zone will be established around them.
Therefore, the project will not adversely impact migratory birds.
The various habitats utilized for nesting will still be available in the vicinity after the project is completed
and will likely be improved or expanded for the majority of species. Therefore the project will not reduce
nesting habitat for these species or result in overall impacts to nesting birds.

Mammals
Seven sensitive or locally rare mammal species 22 were considered during the preparation of this
assessment (CNDDB 2017); three species were determined to have the potential to occur within the study
area: hoary bat, San Joaquin pocket mouse, and American badger (Appendix C).
Special-Status Bats
Bats are widespread within California and may be found in any habitat. They are nocturnal, aerial
predators of insects and other arthropods, and often forage over open water, marshes, and other moist,
open areas where flying insects tend to congregate. Different bat species have different roosting
requirements and roosts can be found in a variety of habitats and locations. Day roosts, used from sunrise
to sunset, provide a protected and sheltered location for bats to rest and sleep within a short flight to
foraging areas and a site to raise their young (Erickson et al. 2002). During the day, bats may use three
types of roosts: crevices, cavities, and foliage. Crevice and cavity roosts may be found in natural and
human-made features such as caves, cliffs, rock outcrops, trees, mines, buildings, bridges, and tunnels.
During the breeding season (April through September), crevice and cavity roosting species typically
gather in groups of mothers and young (maternity colonies) that may number in the thousands or even
tens of thousands of individuals. In contrast, foliage-roosting bats may be solitary or occur in small
groups while breeding. Roosts used during the day and as maternity roosts tend to be well-hidden and
require precise temperature and humidity conditions.
Night roosts, which are used from approximately sunset to sunrise, are primarily sites where animals
congregate to rest and digest their food between foraging bouts (Erickson et al. 2002). Night roosts are
often located in more open but protected areas such as overhangs on buildings and recessed areas on the

22

Pallid bat, Townsend’s western big-eared bat, western red bat, hoary bat, San Francisco dusky-footed woodrat,
San Joaquin pocket mouse and American badger.
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undersides of bridges. One special-status bat species has the potential to occur within the study area based
on range, habitat, and recorded occurrences in the region. CNDDB occurrences are reported in the
individual species description below. Bats in general may be under-reported to the CNDDB relative to
their actual abundance in the environment because they are nocturnal, difficult to detect, and difficult to
positively identify and count when detected.
Hoary bat (Lasiurus cinereus)
Status, Distribution and Habitat Requirements
The hoary bat is designated a Medium Priority species by the Western Bat Working Group. Hoary bats
are ubiquitous throughout California, although their distribution is patchy in the southeastern deserts
(CDFW 2014). Hoary bats are solitary and roost primarily in foliage of both coniferous and deciduous
trees, near the ends of branches, 3-12 m above the ground and usually at the edge of a clearing (WBWG
2017). Habitats suitable for bearing young include all woodlands and forests with medium to large-size
trees and dense foliage (CDFW 2014). Hoary bats usually emerge late in the evening to forage (WBWG
2017). Hoary bats reportedly have a strong preference for moths, but are also known to eat beetles, flies,
grasshoppers, termites, dragonflies, and wasps (WBWG 2017). Loss of roosting habitat due to timber
harvest is likely the biggest threat to this species (WBWG 2017). Use of pesticides may also be a
potential source of mortality to roosting bats and their insect prey (WBWG 2017).
Occurrence Data and Habitat Suitability
The nearest recorded occurrence (EONDX 69700) is located approximately 11 miles to the north and is
from Brannan Island State Recreation Area, Sacramento County, in 1999 (CNDDB 2017). There is
roosting habitat present in the trees surrounding the home site in the southwest corner of the study area
and in the small patch of riparian habitat on the eastern edge of the study area. However, the study area
does not provide preferred habitat of dense foliage in woodland or forest habitat (CDFW 2014).
Additionally, pest management activities in the agricultural fields in the vicinity of the study area likely
affect the insect prey base available to bats, further minimizing the habitat value of the study area for
roosting bats.
Potential Project Related Effects
If present on site, the Project has the potential to directly impact hoary bats that may be roosting within
trees of the study area through noise and physical disturbance by heavy machinery, vehicles, construction
activities and increased human presence. This may result in temporary displacement of individual bats
utilizing the trees for roosting and all other open habitat for foraging. Long-term adverse effects to the
habitat and bat species are not expected.
No potential roosting habitat is expected to be permanently affected. However, due to the abundance of
similar roosting features in adjacent agricultural properties, the temporary impacts on available bat
roosting features should be negligible. Additionally, the project is expected to increase suitable roosting
within the study area by increasing tree cover, having a long-term positive impact on bat roosting habitat.
San Joaquin pocket mouse (Perognathus inornatus inornatus)
Status, Distribution and Habitat Requirements
The San Joaquin pocket mouse has been designated a Sensitive Species by the Bureau of Land
Management. It occurs in dry, open grasslands or scrub areas on fine-textured soils between 350 and 600
m (1100 and 2000 ft) in the Central and Salinas valleys (CDFW 2014). Seeds probably constitute the
majority of the diet; it also eats green vegetation and insects (CDFW 2014). San Joaquin pocket mice dig
burrows for cover and raising young (CDFW 2014).
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Occurrence Data and Habitat Suitability
Two reported occurrences within a 10-mile radius from the project site with the nearest reported
occurrence located ~7 miles to the southwest near Marsh Creek Reservoir from 2005 (EONDX 71449)
(CNDDB 2017). The study area is within the species’ known range (Zeiner et al. 1988-1990). Suitable
grassland habitat is present within the study area north of Delta Road. The land use surrounding the study
area is comprised mostly of agriculture, limiting the potential of the species to occur.
Potential Project Related Effects
The project could result in the loss and disturbance of suitable habitat and direct effects to San Joaquin
pocket mice during construction, if there are impacts to the interior stabilized dune or grassland habitat. If
present, the project could result in direct mortality, injury, or harassment to individual San Joaquin pocket
mice. However, the project is not expected to permanently impact any dune or annual grassland habitat
within the study area.
American badger (Taxidea taxuse)
Status, Distribution and Habitat Requirements
The American badger is listed as a California Species of Special Concern. This species once occurred
throughout California in grasslands and open stages of most shrub, forest, and herbaceous habitats with
dry, friable soils (Long 1973). Characterized by a stout, muscular, compressed body adapted to digging,
the badger forages on other fossorial (burrowing) species, such as ground squirrels, pocket gophers, and
rats. Reproduction occurs in summer and fall, and altricial young are born in March and early April
following delayed implantation (Long 1973).
Badger numbers have declined drastically in California (Bolster 1998). Agricultural and urban
development, direct and secondary poisoning, and shooting and trapping have had deleterious effects on
badgers (Bolster 1998). However, there is no reliable data on the species’ current distribution or status
(Bolster 1998).
Occurrence Data and Habitat Suitability
There are six reported occurrences within a 10-mile radius of the project site (CNDDB 2017). The nearest
reported occurrence (EONDX #71207) is located ~6.5 miles to the west, at a proposed substation site
from 2007 (CNDDB 2017). Suitable grassland habitat with friable soils is present within the study area.
Surrounding land use comprises mostly of agriculture, limiting the potential of the species to occur.
Potential Project Related Effects
The project could result in the loss and disturbance of suitable habitat and direct effects to American
badger during construction, if there are impacts to the interior stabilized dune, annual grassland, or alkali
grassland habitat. If present, the project could result in direct mortality, injury, or harassment to individual
American badgers. However, the project is not expected to permanently impact any dune or grassland
habitat within the study area.
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Section 5.
5.1.

CONCLUSIONS

5.1.1

CRITICAL HABITAT

CONCLUSIONS, AVOIDANCE AND
MINIMIZATION MEASURES

The project is located within Delta smelt critical habitat and contributes toward adequate water flow and
suitable water quality; thereby, supporting PCE-2 for larval and juvenile transport and PCE-4 for adult
migration. There are no known fish barriers between known occurrences of delta smelt and the study area
(Elston 2017). Suitable habitat is present in the slough/channel in the southeast portion of the study area.

5.1.2

SENSITIVE NATURAL COMMUNITIES

A total of seven sensitive communities (land cover types) were observed in the study area: alkali
grassland, alkali wetland, seasonal wetland, permanent wetland, slough/channel, riparian, and Oakley
sand stabilized interior dunes.
Alkali grassland is listed as an uncommon vegetation type as listed in the HCP/NCCP. In addition, this
vegetation community may be considered of high inventory priority as has a Subnational Conservation
Status Rank of S3 (CDFG 2010). A Rank of S3 indicates a vegetation alliance or association is
“Vulnerable” meaning it is at moderate risk of extinction or elimination due to a restricted range,
relatively few populations, recent and widespread declines, or other factors.
Oakley sand stabilized interior dunes have a Heritage Rank or Subnational Conservation Status Rank of
S1 (CDFG 2010). A rank of S1 indicates a vegetation alliance or association as “Critically Imperiled”
because of extreme rarity or because of some factor(s) such as very steep declines making it especially
vulnerable to extirpation from the jurisdiction.
Alkali wetland, seasonal wetland, permanent wetland, and slough/channel are considered sensitive natural
communities as they may qualify as a water of the U.S. and/or Waters of the State falling under U.S.
Army Corps of Engineers and Regional Water Quality Control Board jurisdictions through the Clean
Water Act and the Porter Cologne Water Quality Act. Riparian vegetation is regulated by California
Department of Fish and Wildlife.
A wetland delineation for the study area is currently in preparation.

5.1.3

SPECIAL-STATUS PLANTS

HCP/NCCP Covered and No-Take Plant Species
Based on the field investigations, review of available databases and literature, familiarity with local flora,
and on-site habitat suitability, and results of protocol-level rare plant surveys no HCP/NCCP covered/notake species were observed or are considered to retain the potential to occur on site.
Federal and/or State Listed and California Rare Plant Species
Based on the field investigations, review of available databases and literature, familiarity with local flora,
on-site habitat suitability, and results of 2017 surveys, no federal and/or state listed plant species were
observed or are considered to have the potential to occur within the study area.
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California Rare Plant Rank Plant Species
Based on the field investigations, review of available databases and literature, familiarity with local flora,
on-site habitat suitability, and results of 2017 surveys, one species, crownscale (Atriplex coronata var.
coronate; CRPR 4.1), was observed on site. No other CRPR species were observed or are considered to
have the potential to occur within the study area.
Locally Rare, Unusual, and Significant Plant Species
A total of 23 plant species treated as locally rare by the East Bay Chapter of CNPS were observed within
the study area. These included two A1-ranked species, nine A2-ranked species, eight B-ranked species,
and four C-ranked species.
Noxious/Invasive Weeds
During the course of this study many non-native plant species were encountered within the study area. Of
the non-native plant species tracked by Cal-IPC and CDFA, 20 plant species observed within the study
area are of concern. These species have a ranking of Limited, Moderate or High by Cal-IPC.

5.1.4

SPECIAL-STATUS WILDLIFE

HCP/NCCP Covered and No-Take Wildlife Species
Eleven covered /no-take species were determined to have the potential to occur within the study area
based on habitat suitability, the presence of essential land cover types, and the results of planning surveys.
These species include vernal pool fairy shrimp, midvalley fairy shrimp, vernal pool tadpole shrimp,
Northern California legless lizard, giant garter snake, western pond turtle, burrowing owl, Swainson’s
hawk, tricolored blackbird, white-tailed kite, and golden eagle.
Federal/State Listed, Proposed, Candidate, or Fully Protected Fish and Wildlife Species
Twelve federally/state-listed, proposed, Candidate or fully protected fish or wildlife species were
determined to have the potential to occur within the study area. Seven of these are HCP/NCCP Covered
or No-Take species and are discussed above. The other five federally/state-listed, proposed, Candidate or
fully protected fish or wildlife species determined to have the potential to occur within the study area are
delta smelt, longfin smelt, green sturgeon, steelhead – California Central Valley DPS Segment, and
California black rail.
Sensitive and Locally Rare Wildlife Species
A total of 18 sensitive or locally rare fish and wildlife species were considered to have the potential to
occur within the study area; four of these are HCP/NCCP Covered or No-Take species and are discussed
above. The remaining 14 comprise three invertebrate species, one reptile species, seven bird species, and
three mammal species that have potential to occur in the study area.

5.2.

AVOIDANCE AND MINIMIZATION RECOMMENDATIONS

5.2.1

SPECIAL-STATUS PLANTS

No HCP/NCCP covered/no-take species were observed or are considered to retain the potential to occur
on site, therefore no plant mitigation measures from the HCP/NCCP need to be implemented.
Impacts to crownscale and the locally rare species should be avoided where feasible. Work can occur
within proposed project sites that may include special-status plant species populations provided the
following impact avoidance measures are implemented.
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1. If occupied habitat (locations where special status species have been identified) cannot be
avoided and special-status plant species are located within an area where impacts are anticipated
then:
a. Individuals within the work areas that have the potential to be impacted should be
enumerated and photographed to determine the total number of individuals affected. Seed
collection from these individuals with mature seed that are likely to be impacted should
also be conducted and properly stored for post-construction propagation and reestablishment. The goal of re-establishment should be based on the number of individuals
observed during rare plant surveys.
b. If ground disturbance within occupied habitat of annual special-status plant species is
necessary then the first 6 inches of topsoil should be stored on site and protected from
exotic weed seed dispersal. When backfilling and re-contouring occurs, soil horizon
should be returned to its appropriate place in the profile in an attempt to salvage any
viable seeds in the seed bank and keep them at the appropriate soil depth.
c. If no ground disturbance is necessary (ie special-status species are within temporary
access areas where no grading or ground disturbance will occur) then the timing of access
in occupied habitat should occur prior to germination or after the plants have produced
mature seed, to allow for maximum seed set and avoidance of direct mortality, if feasible.

5.2.2

SPECIAL-STATUS WILDLIFE

The avoidance and minimization measures including preconstruction surveys and construction monitoring
outlined below should be implemented. All measures for HCP/NCCP covered or no-take species are
taken directly from the HCP/NCCP (Chapter 6, Section 6.4.3) (Jones &Stokes 2006).
HCP/NCCP Covered and No-Take Wildlife Species
California Red-Legged Frog and California Tiger Salamander
1) Planning Surveys
Planning surveys were conducted on May 16, 2017. There is not thought to be suitable breeding
habitat within the study area therefore no preconstruction surveys, avoidance and minimization
measures, or construction monitoring are required. Although it is a very low probability, if any
California red-legged frog or California tiger salamander are observed during project preconstruction
surveys (see Covered Shrimp preconstruction survey requirements), the following minimization
requirements will be implemented.
2) Minimization Measures
Written notification to USFWS, CDFW, and the Implementing Entity, including photos and breeding
habitat assessment, is required prior to disturbance of any suitable breeding habitat. The project
proponent will also notify these parties of the approximate date of removal of the breeding habitat at
least 30 days prior to this removal to allow USFWS or CDFW staff to translocate individuals, if
requested. USFWS or CDFW must notify the project proponent of their intent to translocate
California tiger salamanders and/or California red-legged frogs within 14 days of receiving notice
from the project proponent. The applicant must allow USFWS or CDFW access to the site prior to
construction if they request it.
There are no restrictions under this Plan on the nature of the disturbance or the date of the disturbance
unless CDFW or USFWS notify the project proponent of their intent to translocate individuals within
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the required time period. In this case, the project proponent must coordinate the timing of disturbance
of the breeding habitat to allow USFWS or CDFW to translocate the individuals. USFWS and CDFW
shall be allowed 45 days to translocate individuals from the date the first written notification was
submitted by the project proponent (or a longer period agreed to by the project proponent, USFWS,
and CDFW).
Western pond turtle, Northern California legless lizard, Tricolored blackbird, White-tailed kite
The HCP/NCCP does not outline planning surveys, preconstruction surveys, or construction monitoring
requirements for these species.
1) Recommended Avoidance and Minimization Efforts
No avoidance and minimization measures recommended beyond the standard nesting bird and reptile
preconstruction survey recommendations listed in the general wildlife section below.
Golden Eagle (Aquila chrysaetos)
Suitable nesting habitat is present onsite and although no nests were observed within 0.5-mile during
planning surveys in 2017, golden eagles may nest or winter within a 1-mile radius of the study area; thus,
the following avoidance and minimization measures apply.
1) Planning Surveys
Planning surveys were conducted on May 16, 2017. No potential active nests were identified within
the study area and surrounding lands within one-mile of the study area; therefore, no avoidance and
minimization measures are required.
2) Preconstruction Survey
Prior to implementation of covered activities, a qualified biologist will conduct a preconstruction
survey to establish whether nests of golden eagles are occupied (see Section 6.3.1, Planning Surveys).
If nests are occupied, minimization requirements and construction monitoring will be required.
3) Avoidance and Minimization Measures
Covered activities will be prohibited within 0.5 mile of active nests. Nests can be built and active at
almost any time of the year, although mating and egg incubation occurs late January through August,
with peak activity in March through July. If site-specific conditions or the nature of the covered
activity (e.g., steep topography, dense vegetation, limited activities) indicate that a smaller buffer
could be appropriate or that a larger buffer should be implemented, the Implementing Entity will
coordinate with CDFW/USFWS to determine the appropriate buffer size.
4) Construction Monitoring
Construction monitoring will focus on ensuring that no covered activities occur within the buffer zone
established around an active nest. Although no known golden eagle nest sites occur within or near the
Urban Limit Line, covered activities inside and outside of the Preserve System have the potential to
disturb golden eagle nest sites. Construction monitoring will ensure that direct effects to golden
eagles are minimized.
Swainson’s Hawk (Buteo swainsoni)
Although no raptor nests were observed onsite or within 1,000 feet during planning surveys conducted in
2017, Swainson’s hawks may nest within a 1,000-foot radius of the study area; thus, the following
avoidance and minimization measures apply.
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1) Planning Surveys
Planning surveys were conducted on May 16, 2017. No active nests or large stick nests were
observed.
2) Preconstruction Survey
Prior to any ground disturbance related to covered activities that occurs during the nesting season
(March 15–September 15), a qualified biologist will conduct a preconstruction survey no more than 1
month prior to construction to establish whether Swainson’s hawk nests within 1,000 feet of the
project site are occupied. If potentially occupied nests within 1,000 feet are off the project site, then
their occupancy will be determined by observation from public roads or by observations of
Swainson’s hawk activity (e.g., foraging) near the project site. If nests are occupied, minimization
measures and construction monitoring are required (see below).
3) Avoidance and Minimization Measures and Construction Monitoring
During the nesting season (March 15–September 15), covered activities within 1,000 feet of occupied
nests or nests under construction will be prohibited to prevent nest abandonment. If site-specific
conditions or the nature of the covered activity (e.g., steep topography, dense vegetation, limited
activities) indicate that a smaller buffer could be used, the Implementing Entity will coordinate with
CDFW/USFWS to determine the appropriate buffer size.
If young fledge prior to September 15, covered activities can proceed normally. If the active nest site
is shielded from view and noise from the project site by other development, topography, or other
features, the project applicant can apply to the Implementing Entity for a waiver of this avoidance
measure. Any waiver must also be approved by USFWS and CDFW. While the nest is occupied,
activities outside the buffer can take place.
All active nest trees will be preserved on site, if feasible. Nest trees, including non-native trees, lost to
covered activities will be mitigated by the project proponent according to the requirements below.
Mitigation for Loss of Nest Trees
The loss of non-riparian Swainson’s hawk nest trees will be mitigated by the project proponent by:
• If feasible on-site, planting 15 saplings for every tree lost with the objective of having at least
5 mature trees established for every tree lost according to the requirements listed below.
AND either
1) Pay the Implementing Entity an additional fee to purchase, plant, maintain, and monitor 15
saplings on the HCP/NCCP Preserve System for every tree lost according to the requirements
listed below, OR
2) The project proponent will plant, maintain, and monitor 15 saplings for every tree lost at a
site to be approved by the Implementing Entity (e.g., within an HCP/NCCP Preserve or
existing open space linked to HCP/NCCP preserves), according to the requirements listed
below.
The following requirements will be met for all planting options:
• Tree survival shall be monitored at least annually for 5 years, then every other year until year
12. All trees lost during the first 5 years will be replaced. Success will be reached at the end
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of 12 years if at least 5 trees per tree lost survive without supplemental irrigation or
protection from herbivory. Trees must also survive for at least three years without irrigation.
• Irrigation and fencing to protect from deer and other herbivores may be needed for the first
several years to ensure maximum tree survival.
• Native trees suitable for this site should be planted. When site conditions permit, a variety of
native trees will be planted for each tree lost to provide trees with different growth rates,
maturation, and life span, and to provide a variety of tree canopy structures for Swainson’s
hawk. This variety will help to ensure that nest trees will be available in the short term (5-10
years for cottonwoods and willows) and in the long term (e.g., Valley oak, sycamore). This
will also minimize the temporal loss of nest trees.
• Riparian woodland restoration conducted as a result of covered activities (i.e., loss of riparian
woodland) can be used to offset the nest tree planting requirement above, if the nest trees are
riparian species.
• Whenever feasible and when site conditions permit, trees should be planted in clumps
together or with existing trees to provide larger areas of suitable nesting habitat and to create
a natural buffer between nest trees and adjacent development (if plantings occur on the
development site).
• Whenever feasible, plantings on the site should occur closest to suitable foraging habitat
outside the UDA.
• Trees planted in the HCP/NCCP preserves or other approved offsite location will occur
within the known range of Swainson’s hawk in the inventory area and as close as possible to
high-quality foraging habitat.
Western burrowing owl
1) Planning Surveys
Planning surveys were conducted on May 16, 2017. Suitable western burrowing owl habitat is
present within the study area in the annual grassland north of Delta Road and in the ruderal areas
along the canals or roadways that contain small mammal burrows surrounded by no or low
vegetation. No burrowing owls were observed during the planning survey.
2) Preconstruction Survey
Prior to any ground disturbance related to covered activities, a USFWS/CDFW- approved biologist
will conduct a preconstruction survey in areas identified in the planning surveys as having potential
western burrowing owl habitat. The surveys will establish the presence or absence of western
burrowing owl and/or habitat features and evaluate use by owls in accordance with CDFW survey
guidelines (California Department of Fish and Game 1995).
On the parcel where the activity is proposed, the biologist will survey the proposed disturbance
footprint and a 500-foot radius from the perimeter of the proposed footprint to identify burrows and
owls. Adjacent parcels under different land ownership will not be surveyed. Surveys should take
place near sunrise or sunset in accordance with CDFW guidelines. All burrows or burrowing owls
will be identified and mapped. Surveys will take place no more than 30 days prior to construction.
During the breeding season (February 1– August 31), surveys will document whether burrowing owls
are nesting in or directly adjacent to disturbance areas. During the nonbreeding season (September 1–
January 31), surveys will document whether burrowing owls are using habitat in or directly adjacent
to any disturbance area. Survey results will be valid only for the season (breeding or nonbreeding)
during which the survey is conducted.

Biological Resources Assessment – Knightsen Wetland Restoration and Flood Protection Project, Contra Costa County, California

90

Section 5 Conclusions, Avoidance and Minimization Measures

3) Avoidance and Minimization Measures and Construction Monitoring
This measure incorporates avoidance and minimization guidelines from CDFW’s Staff Report on
Burrowing Owl Mitigation (California Department of Fish and Game 1995).
If burrowing owls are found during the breeding season (February 1 – August 31), the project
proponent will avoid all nest sites that could be disturbed by project construction during the
remainder of the breeding season or while the nest is occupied by adults or young. Avoidance will
include establishment of a non-disturbance buffer zone (described below). Construction may occur
during the breeding season if a qualified biologist monitors the nest and determines that the birds
have not begun egg-laying and incubation or that the juveniles from the occupied burrows have
fledged. During the nonbreeding season (September 1 – January 31), the project proponent should
avoid the owls and the burrows they are using, if possible. Avoidance will include the establishment
of a buffer zone (described below).
During the breeding season, buffer zones of at least 250 feet in which no construction activities can
occur will be established around each occupied burrow (nest site). Buffer zones of 160 feet will be
established around each burrow being used during the nonbreeding season. The buffers will be
delineated by highly visible, temporary construction fencing.
If occupied burrows for burrowing owls are not avoided, passive relocation will be implemented.
Owls should be excluded from burrows in the immediate impact zone and within a 160-foot buffer
zone by installing one-way doors in burrow entrances. These doors should be in place for 48 hours
prior to excavation. The project area should be monitored daily for 1 week to confirm that the owl has
abandoned the burrow. Whenever possible, burrows should be excavated using hand tools and refilled
to prevent reoccupation (California Department of Fish and Game 1995). Plastic tubing or a similar
structure should be inserted in the tunnels during excavation to maintain an escape route for any owls
inside the burrow.
Covered Shrimp
1) Planning Survey
The alkali wetlands and seasonal wetlands were identified as potentially suitable covered shrimp
habitat during the planning survey conducted on May 16, 2017.
2) Preconstruction Survey
Prior to any ground disturbance related to covered activities, a USFWS-approved biologist will
conduct a preconstruction survey in areas identified in the planning surveys as having suitable shrimp
habitat. The surveys will establish the presence or absence of covered shrimp and/or habitat features
and evaluate use by listed shrimp in accordance with modified USFWS survey guidelines (U.S. Fish
and Wildlife Service 1996b). Project proponents are required to conduct USFWS protocol surveys in
one year (rather than two) to determine presence or absence of listed shrimp species. If covered
shrimp are absent from the site, there are no further requirements related to covered shrimp. If
covered shrimp are present, the following avoidance and minimization and construction monitoring
measures are required.
3) Avoidance and Minimization Requirements
To the maximum extent practicable, impacts on occupied habitat of covered shrimp will be avoided
by implementing the following measures based on existing mitigation standards (U.S. Fish and
Wildlife Service 1996a).
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• If suitable habitat for covered shrimp will be retained on site, establish a buffer (described below)
from the outer edge of all hydric vegetation associated with seasonal wetlands occupied by covered
shrimp. Alternatively, at the request of the project proponent, representatives of the Implementing
Entity and USFWS may conduct site visits to inspect the particular characteristics of specific project
sites and may approve reductions of the buffer. Buffer reductions may be approved for all or portions
of the site whenever reduced setbacks will maintain the hydrology of the seasonal wetland and
achieve the same or greater habitat values as would be achieved by the original buffer.
• Activities inconsistent with the maintenance of seasonal wetlands within the buffers and
disturbance of the onsite watershed will be prohibited. Inconsistent activities include altering existing
topography; placing new structures within the buffers; dumping, burning, and/or burying garbage or
any other wastes or fill materials; building new roads or trails; removing or disturbing existing native
vegetation; installing storm drains; and using pesticides or other toxic chemicals.
• Filling of seasonal wetlands, if unavoidable, will be delayed until pools are dry and samples from
the top 4 inches of wetland soils are collected. Soil collection will be sufficient to include a
representative sample of plant and animal life present in the wetland by incorporating seeds, cysts,
eggs, spores, and similar inocula. The amount of soil collected will be determined by the size of the
wetland filled and the variation in physical and biological conditions within the wetland. The number
and size of samples will be sufficient to capture this variation. For very small wetlands it may be most
cost effective to simply collect all topsoil. These samples will be provided to the Implementing Entity
so that the soil can be translocated to suitable habitat within the inventory area unoccupied by
covered shrimp or used to inoculate newly created seasonal wetlands on preserve lands.
• Seasonal wetlands occupied by covered shrimp that are filled will be offset by preserving or
acquiring seasonal wetlands occupied by the covered shrimp species and restoring habitat suitable for
the covered shrimp species in accordance with Conservation Measure 3.8. Such mitigation will
supersede requirements for mitigation of impacts on wetland habitat when covered species are
present.
4) Construction Monitoring
If suitable habitat for covered shrimp will be retained on site, project proponents will establish a
buffer from the outer edge of all hydric vegetation associated with seasonal wetlands occupied (or
assumed to be occupied) by covered shrimp. This buffer zone will be determined in the field by the
biologists as the immediate watershed feeding the seasonal wetland or a minimum of 50 feet,
whichever is greater. Buffers will be marked by brightly colored fencing or flagging throughout the
construction process. Activities will be prohibited within this buffer in accordance with the
minimization measure above.
Construction personnel will be trained to avoid affecting shrimp. A qualified biologist approved by
USFWS will inform all construction personnel about the life history of covered shrimp, the
importance of avoiding their habitat, and the terms and conditions of the HCP/NCCP related to
avoiding and minimizing impacts on covered shrimp.
Giant Garter Snake
1) Planning Surveys
A planning survey was conducted on May 16, 2017. Potentially suitable giant garter snake habitat
was identified in the sloughs and canals within the study area.
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2) Preconstruction Surveys
Prior to any ground disturbance related to covered activities, a USFWS/CDFW– approved biologist
will conduct a preconstruction survey in areas identified in the planning surveys as having suitable
garter snake habitat and 200 feet of adjacent uplands, measured from the outer edge of each bank. The
surveys will delineate suitable habitat and document any sightings of giant garter snake.
3) Avoidance and Minimization Requirements
To the maximum extent practicable, impacts on giant garter snake habitat as a result of covered
activities will be avoided. If feasible, in areas near construction activities, a buffer of 200 feet from
suitable habitat will be delineated within which vegetation disturbance or use of heavy equipment is
prohibited.
If impacts on giant garter snake habitat as a result of covered activities are not avoided, the following
measures will be implemented. These measures are based on USFWS’s Standard Avoidance and
Minimization Measures during Construction Activities in Giant Garter Snake Habitat (U.S. Fish and
Wildlife Service 1999).
• Limit construction activity that disturbs habitat to the period between May 1 and September 30.
This is the active period for giant garter snake, and direct mortality is minimized because snakes are
more likely to independently move away from disturbed area. If activities are necessary in giant
garter snake habitat between October 1 and April 30, the USFWS Sacramento Field Office will be
contacted to determine if additional measures beyond those described below are necessary to
minimize and avoid take.
• In areas where construction is to take place, dewater all irrigation ditches, canals or other aquatic
habitat between April 15 and September 30 to remove habitat of garter snakes. Dewatered areas must
remain dry, with no puddled water remaining, for at least 15 consecutive days prior to the excavation
or filling of that habitat. If a site cannot be completely dewatered, netting and salvage of prey items
may be necessary.
4) Construction Monitoring
If suitable habitat for giant garter snake cannot be avoided between October 1 and April 30 the
USFWS Sacramento Field Office will be contacted to determine if additional measures beyond those
described below are necessary, and the following actions will be performed. A USFWS-approved
biologist will conduct a construction survey no more than 24 hours before construction in suitable
habitat and will be on site during construction activities in potential aquatic and upland habitat to
ensure that individuals of giant garter snake encountered during construction will be avoided. The
biologist will provide USFWS with a field report form documenting the monitoring efforts within 24
hours of commencement of construction activities. The monitor will be available thereafter. If a snake
is encountered during construction activities, the monitor will have the authority to stop construction
activities until appropriate corrective measures have been completed or it is determined that the snake
will not be harmed. Giant garter snakes encountered during construction activities should be allowed
to move away from the construction area on their own. Only personnel with a USFWS recovery
permit pursuant to Section 10(a)(1)(A) of the ESA will have the authority to capture and/or relocate
giant garter snakes that are encountered in the construction area. The project area will be reinspected
whenever a lapse in construction activity of 2 weeks or more has occurred.
To ensure that construction equipment and personnel do not affect nearby aquatic habitat for giant
garter snake outside construction areas, silt fencing will be erected to clearly define the aquatic
habitat to be avoided; restrict working areas, spoils, and equipment storage and other project activities
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to areas outside of aquatic or wetland habitat; and maintain water quality and limit construction runoff
into wetland areas through the use of fiber bales, filter fences, vegetation buffer strips, or other
appropriate methods.
Fill or construction debris may be used by giant garter snakes as over-wintering sites. Therefore, upon
completion of construction activities, any temporary fill or construction debris must be removed from
the site.
Construction personnel will be trained to avoid harming giant garter snakes. A qualified biologist
approved by USFWS will inform all construction personnel about the life history of giant garter
snakes; the importance of irrigation canals, marshes/wetlands, and seasonally flooded areas such as
rice fields to giant garter snakes; and the terms and conditions of the Plan related to avoiding and
minimizing impacts on giant garter snake.
General Wildlife
Bridges’ Coast Range Shoulderband Snail (Helminthoglypta nickliana bridgesi)
1. Minimize habitat loss in areas known to support Bridge’s coast range shoulderband snail.
Curved-Foot Hygrotus Diving Beetle (Hygrotus curvipes)
1. Minimize habitat loss in areas known to support the curved-foot hygrotus diving beetle.
Vernal Pool Branchiopods (Species not covered by HCP)
1. The HCP preconstruction and avoidance and minimization measures, and construction
monitoring requirements for covered shrimp stated above will also be implemented for all other
special-status vernal pool branchiopod species that are not covered by the HCP.
Special-Status Reptiles (Species not covered by the HCP or covered by the HCP but have no
preconstruction survey requirements)
1. Preconstruction surveys will be conducted for western pond turtle, Northern California legless
lizard, and coast horned lizard will be conducted within 48 hours of initial ground disturbance. If
any of these species are observed or if it determined by the biologist that a monitor is
recommended, a biological monitor would be on site to monitor construction during initial ground
disturbance work.
Special-Status Fish
1. In-water work should be limited to the period of August 1 to September 30 to avoid Delta smelt
spawning season (typically December through July) and preclude occurrence of salmonids due to
higher water temperatures,
2. If any materials are used to maintain flow, divert water, and/or dewater the work area during
construction they should all be removed post-construction,
3. BMPs should be implemented to control and prevent pollution by limiting or reducing potential
pollutants at their source before they come in contact with project receiving waters during
construction. BMPs should also be implemented to prevent material from entering waterways,
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direct water away from work areas, stockpile accumulated debris and waste away from
watercourses, and ensure safe passage of wildlife.
Migratory Birds
1. If tree removal, pruning, or grubbing activities are necessary, such activities should be conducted
during the non-nesting season (September 1-January 31) to avoid impacts to nesting birds.
2. If project construction begins during the breeding season (February 1 – August 31),
preconstruction surveys should be conducted within the study area and should encompass
adjacent habitats up to 300 feet from the project boundary, by a qualified biologist no more than
two weeks prior to equipment or material staging, pruning/grubbing or surface-disturbing
activities. If no active nests are found within the survey area, no further mitigation is necessary.
3. If active nests, i.e. nests with eggs or young present, are found within the survey area, nondisturbance buffers should be established at a distance sufficient to minimize disturbance based
on the nest location, topography, cover, the nesting pair’s tolerance to disturbance and the
type/duration of potential disturbance. No work should occur within the non-disturbance buffers
until the young have fledged as determined by a qualified biologist. Buffer size should be
determined in cooperation with CDFW and USFWS Migratory Bird Permit Office 23. If buffers
are established and it is determined that project activities are resulting in nest disturbance, work
should cease immediately and CDFW and USFWS Migratory Bird Permit Office should be
contacted for further guidance.
Special-Status Bats
1. If suitable bat roosting habitat would be disturbed (i.e trees or structures), the roosting habitat and
a 100-foot buffer shall be surveyed by a qualified biologist to determine if bats are using the site
for roosting, during either the maternity or hibernation seasons. The survey shall include a visual
inspection of features within 100 feet of the work area for potential roosting features and sign of
roosting bats no more than two weeks prior to disturbance of such features. If bats (individuals or
colonies) or recent bat sign (urine stains, guano) are detected during the survey or during work
activities, the following additional avoidance recommendations shall be implemented in order to
avoid impacts to special status bats and their roosts (Johnston et al. 2004).
•

Airspace access to and from the roost shall remain approximately the same.

•

No work will occur and no materials will be staged within 100 ft. of the roost.

If any occupied roosts identified during the survey will be altered or disturbed by project
activities, CDFW will be contacted for further instructions on how to proceed.

5.2.3

NOXIOUS WEEDS

1. Prior to entering areas identified as harboring invasive weeds or supporting sensitive natural
communities and listed plant species, workers should inspect their clothing, shoes, vehicles, and
equipment for invasive plant seeds or plant parts prior to entering and leaving the project area. If
found workers should use compressed water or air to remove invasive plant seeds or plant parts.
Any invasive plant seeds or plant parts found in the containment area should be gathered, placed
in plastic bags, and taken to an appropriate disposal facility.

23

2800 Cottage Way, Sacramento, CA 95825; Phone: (916) 414-6464; email: permitsR8MB@fws.gov
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2. The biological monitor should identify a containment area to be used to wash, blow off, or clean
vehicles and equipment before and after entering areas occupied by invasive weeds, sensitive
natural communities, or listed plant species. This area could be a parking lot, roadway, or other
area where inspection and cleaning should not impact surrounding areas.
3. Contractors should be educated on the importance of identifying invasive plants and their
management during Worker Environmental Awareness Training.
4. If weed populations cannot be removed, they should be flagged for avoidance, as feasible.
5. Avoid, treat, or contain any weed populations near work areas that may be impacted or disturbed
by construction activity.
6. Certify that all construction material sources used for supplies of filter fabric, sand, gravel, rock,
and mulch are weed-free prior to obtaining or transporting any material.
7. Obtain and use only certified weed-free straw or use fiber roll logs for sediment containment.
8. Install stormwater BMPs to prevent erosion in work areas and the potential transport of weedy
material onto or off of the project site.

5.2.4

GENERAL AVOIDANCE AND MINIMIZATION RECOMMENDATIONS

•

A biological monitor should be on site when required by the HCP to ensure implementation of,
and compliance with, all avoidance measures.

•

Prior to the start of construction within areas containing sensitive biological resources, the
resources should be delineated and conspicuously flagged to prevent impacts. If required, setback
or non-disturbance buffer zones around these resources should be established and monitored by a
biologist.

•

Work within wetlands/waters will be conducted during the dry season typically between May 1
and October 15.

•

Staging areas should be located outside areas containing sensitive aquatic resources.

•

Vehicles should remain on established roadways and access roads to the extent feasible Vehicles
should not park on vegetated shoulders or in nearby fields.

•

All trash should be placed in secure containers with secure lids and removed from the site daily.

•

Trash dumping, firearms, open fires, hunting, and pets should be prohibited in the construction
area.

•

Vehicles or other equipment should be refueled away from vegetated habitat.

•

All practicable erosion control Best Management Practices (BMPs) should be implemented.

•

Any spills of hazardous materials in sensitive habitat should be cleaned up and/or removed
immediately. Any such spills should be reported to the appropriate resource agency(s).

•

Following the completion of construction activities, any temporary fill and construction debris
should be removed and, wherever feasible, disturbed areas should be restored to pre-project
conditions. Restoration work may include such activities as replanting or reseeding of native
species in a manner that compliments the nearby habitat type(s).
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Laws, Ordinances & Regulations
FEDERAL REGULATIONS
FEDERAL ENDANGERED SPECIES ACT (FESA)
The Federal Endangered Species Act of 1973, as amended (FESA), was created to “conserve the
ecosystems upon which endangered and threatened species depend.” The U.S. Fish and Wildlife Service
(USFWS) and National Oceanic and Atmospheric Administration, National Marine Fisheries Service
have authority over projects that may result in a “take” of a species listed as threatened or endangered
under the FESA. Under the FESA, plant and wildlife species, including all lower taxa including
subspecies and varieties, are listed threatened or endangered based on (A) the present or threatened
destruction, modification, or curtailment of their habitat or range, (B) overutilization for commercial,
recreational, scientific, or educational purposes, (C) disease or predation, (D) the inadequacy of existing
regulatory mechanisms, or (E) other natural or manmade factors affecting their continued existence.
FESA listing categories include endangered, threatened and candidates for listing. FESA provides
protection for species listed as endangered, and prohibits the “take” of such species in areas under federal
jurisdiction or in violation of state law. A “take” is defined as any action to “harass, harm, pursue, hunt,
shoot, wound, kill, trap, capture or collect, or to attempt to engage in any such conduct. Species listed as
threatened do not warrant listing as endangered and are not provided the same protection under Section 9;
however, USFWS often applies the same protection as authorized by Section 4(d) of the FESA. Section
4(d) also allows for exceptions to the take rule under special circumstances. If a project would result in a
take of a federally listed species, either an incidental take permit, under Section 10(a) of the FESA, or a
federal interagency consultation under Section 7 of FESA, is required prior to the take. Current
inventories published for species listed under the FESA include the Endangered and Threatened Wildlife
and Plants; Review of Native Species That are Candidates or Proposed for Listing as Endangered or
Threatened; Annual Notice of Findings on Resubmitted Petitions; Annual Description of Progress on
Listing Actions; Proposed Rule, Endangered and Threatened Species; Establishment of Species of
Concern List, Addition of Species to Species of Concern List, Description of Factors for Identifying
Species of Concern, and Revision of Candidate Species List Under the Endangered Species Act (NOAA
2004).
CLEAN WATER ACT OF 1977
The U.S. Army Corps of Engineers (USACE) and the U.S. Environmental Protection Agency (EPA) have
jurisdiction over “Waters of the United States, which include navigable waters of the United States,
interstate waters, all other waters where the use or degradation or destruction of the waters could affect
interstate or foreign commerce, tributaries to any of these waters, and wetlands that meet any of these
criteria or that are adjacent to any of these waters or their tributaries. Waters of the United States include
marine waters, tidal areas, and stream channels. Under federal regulations, wetlands are defined as “those
areas that are inundated or saturated by surface or groundwater at a frequency and duration sufficient to
support, and that under normal circumstances do support, a prevalence of vegetation typically adapted for
life in saturated soil conditions. Wetlands generally include swamps, marshes, bogs, and similar areas”
[33 C.F.R. §328.3(b)]. Presently, to be considered a wetland, a site must exhibit three criteria:
hydrophytic vegetation, hydric soils, and wetland hydrology existing under the “normal circumstances”
for the site.
Wetlands that are non-navigable, isolated, and intrastate only may not be subject to USACE jurisdiction
under Section 404 of the CWA, pursuant to the “SWANCC” decision, Solid Waste Agency of Northern
Cook County vs. United Stated Army Corps of Engineers (2001) 531 U.S. 159. Although isolated
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wetlands may not be subject to USACE jurisdiction under Section 404, they are considered “waters of the
State” under California’s Porter-Cologne Water Quality Control Act (Cal. Water Code §§ 13020, et seq.)
and, as such, are subject to regulation by Regional Water Quality Control Boards (RWQCB). There are
nine RWQCBs under the State Water Resources Control Board.
Policies regulating the loss of wetlands generally stress the need to compensate for wetland acreage losses
by creating wetlands from non-wetland habitat on at least an acre-for-acre basis. That is, mitigation
requiring a no-net-loss of wetland functions and values is typically required. Projects that cause the
discharge of dredged or fill materials in Waters of the United States require permitting by the USACE.
Actions affecting small areas of jurisdictional Waters may qualify for a Nationwide Permit, provided
conditions of the permit are met (such as avoiding impacts to threatened or endangered species or to
important cultural sites). Projects that do not meet the Nationwide Permit conditions, or projects that
disturb a larger area, require an Individual Permit. The process for obtaining an Individual Permit requires
a detailed alternatives analysis and development of a comprehensive mitigation/monitoring plan.
Section 401 of the Clean Water Act is discussed below.
WATERS OF THE UNITED STATES
“Waters of the United States”, which includes “wetlands” and “other waters”, are defined by 33 CFR
§328.3 as follows:
•
•
•

•
•
•
•

All waters which are currently used, or were used in the past, or may be susceptible to use in
interstate or foreign commerce, including all waters which are subject to the ebb and flow of the
tide.
All interstate waters including interstate wetlands.
All “other waters” such as intrastate lakes, rivers, streams (including intermittent streams),
mudflats, sandflats, wetlands, sloughs, prairie potholes, wet meadows, playa lakes, or natural
ponds, the use, degradation or destruction of which could affect interstate or foreign commerce
including any such waters:
o which are or could be used by interstate or foreign travelers for recreational or other
purposes; or
o from which fish or shellfish are or could be taken and sold in interstate or foreign
commerce; or
o which are used or could be used for industrial purpose by industries in interstate
commerce.
All impoundments of waters otherwise defined as waters of the United States under the
definition.
Tributaries of waters identified above.
The territorial seas.
Wetlands adjacent to waters (other than wetlands) identified above.

The Corps generally does not consider the following waters to be “waters of the United States.” However,
the Corps reserves the right on a case-by-case basis to determine that a particular water body within these
categories of waters is a water of the United States. The Environmental Protection Agency also has the
right to determine on a case-by-case basis if any of these waters are “waters of the United States.”
•

Non-tidal drainage and irrigation ditches excavated on dry land.

•

Artificially irrigated areas which would revert to upland if the irrigation ceased.
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•

Artificial lakes or ponds created by excavating and/or diking dry land to collect and retain water
and which are used exclusively for such purposes as stock watering, irrigation, settling basins, or
rice growing.

•

Artificial reflecting or swimming pools or other small ornamental bodies of water created by
excavating and/or diking dry land to retain water for primarily aesthetic reasons.

•

Water filled depressions created in dry land incidental to construction activity and pits excavated
in dry land for the purpose of obtaining fill, sand, or gravel unless and until the construction or
excavation operation is abandoned and the resulting body of water meets the definition of waters
of the United States [see 33 CFR 328.3(a)].

Wetlands
Corps jurisdictional “wetlands”, as defined by 33 CFR §328.3(b), are those areas which are inundated or
saturated by surface or ground water at a frequency and duration sufficient to support, and that under
normal circumstances, do support a prevalence of vegetation typically adapted for life in saturated soil
conditions. Wetlands generally include swamps, marshes, bogs, and similar areas.
Ordinary High Water Mark
The Corps’ jurisdiction over “other waters” extends to the limit of the Ordinary High Water Mark or the
upward extent of any adjacent wetland. The Ordinary high water mark, as defined by 33 CFR §328.3(e),
is the visible line on the shore/bank established by the fluctuations of water and indicated by physical
characteristics such as:
•

A clear, natural line impressed on the bank;

•

shelving;

•

changes in the character of soil;

•

destruction of terrestrial vegetation;

•

the presence of litter and debris; or

•

other appropriate means that consider the characteristics of the surrounding areas.

RIVERS AND HARBORS ACT
Section 10 of the Rivers and Harbors Act of 1899 requires authorization from the Secretary of the Army,
acting through the U.S. Army Corps of Engineers, to construct any structure in or over any “navigable
water of the United States.” Structures or work outside the limits defined as navigable waters requires a
Section 10 permit if the structure or work affects the course, location, or condition of the water body. The
law applies to dredging or disposal of dredged materials, excavation, filling, rechannelization, or any
other modification of a navigable water of the United States. It includes without limitation, any wharf,
dolphin, weir, boom breakwater, jetty, groin, bank protection (e.g. riprap, revetment, bulkhead), mooring
structures such as pilings, aerial or subaqueous power transmission lines, intake or outfall pipes,
permanently moored floating vessel, tunnel, artificial canal, boat ramp, aids to navigation, and any other
permanent, or semi-permanent obstacle or obstruction.
Navigable waters are generally defined as waters of the United States that are subject to the ebb and flow
of the tide, shoreward to the mean high water mark, and/or are presently used, or have been used in the
past, or may be susceptible to use to transport interstate or foreign commerce, as defined in 32 CFR
§322.2(a).
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MIGRATORY BIRD TREATY ACT (MBTA)
The Migratory Bird Treaty Act (16 U.S.C. 703-712), administered by the U.S. Fish and Wildlife Service,
implements four treaties between the United States and Canada, Mexico, Japan and Russia, respectively,
to manage and conserve migratory birds that cross national borders. The Migratory Bird Treaty Act
makes it unlawful in any manner, unless expressly authorized by permit pursuant to federal regulations, to
pursue, hunt, take, capture, kill, attempt to take, capture or kill, possess, offer for sale, sell, offer to barter,
barter, offer to purchase, purchase, deliver for shipment, ship, export, import, cause to be shipped,
exported, or imported, deliver for transportation, transport or cause to be transported, carry or cause to be
carried, or receive for shipment, transportation, carriage, or export at any time, or in any manner, any
migratory bird, or any part, nest, or egg of any such bird. The definition of “take” is defined as any act to
“pursue, hunt, shoot, wound, kill, trap, capture or collect, or attempt to pursue, hunt, shoot, wound, kill,
trap, capture or collect.” This includes most actions, direct and indirect, that could result in “take” or
possession, whether it is temporary or permanent, of any protected species (APLIC and USFWS 2005c).
Although harassment and habitat modification do not constitute a take in themselves under the Migratory
Bird Treaty Act or Fish and Game Code, such actions that result in direct loss of birds, nests or eggs
including nest abandonment or failure are considered take under such regulations. A list of migratory
birds protected under the Migratory Bird Treaty Act, available in Section 10.13 of Title 50 of the Code of
Federal Regulation, excludes nonnative species that have not been introduced into the U.S. or its
territories, and species that belong to the families not listed in any of the four treaties underlying the
Migratory Bird Treaty Act, such as wrentit (Chamaea fasciata), European starling (Sturnus vulgaris),
California quail (Callipepla californica), Ring-necked Pheasant (Phasianus colchicus) and Chukar
(Alectoris chukar), among other species less common in California.
On December 8, 2004 the U.S. Congress passed the Migratory Bird Treaty Reform Act (Division E, Title
I, Section 143 of the Consolidated Appropriations Act, 2005, PL 108–447; MBTRA), which excludes all
migratory birds nonnative or have been human introduced to the U.S. or its territories. It defines a native
migratory bird as a species present within the U.S. and its territories as a result of natural biological or
ecological processes. The USFWS published a list of the bird species excluded from the Migratory Bird
Treaty Act on March 15, 2005 (70 FR 12710), which included two species commonly observed in the
U.S., the rock pigeon (Columba livia) and domestic goose (Anser anser ‘domesticus’).
BALD AND GOLDEN EAGLE PROTECTION ACT
The Bald and Golden Eagle Protection Act (16 U.S.C. 668-668d; June 8, 1940) as amended, provides
protection for the bald eagle (Haliaeetus leucocephalus) and golden eagle (Aquila chrysaetos) by
prohibiting the taking, possession and commerce of such birds, their nests, eggs or feathers unless
expressly authorized by permit pursuant to federal regulations. The Act also provides criminal and civil
penalties for violations of the Act and defines take as any action to pursue, shoot, shoot at, poison, wound,
kill, capture, trap, collect, molest or disturb.

STATE REGULATIONS
CALIFORNIA ENDANGERED SPECIES ACT (CESA)
The California Endangered Species Act of 1984, administered by the California Department of Fish and
Wildlife (CDFW), recognizes that certain species of fish, wildlife and plants are in danger of, or
threatened with, extinction because their habitats are threatened with destruction, adverse modification, or
severe curtailment, or because of overexploitation, disease, predation, or other factors. The Legislature
recognized that these species of fish, wildlife and plants are of ecological, educational, historical,
recreational, aesthetic, economic and scientific value to the people of the state, and the conservation,
protection and enhancement of these species and their habitat is of statewide concern. The CESA built on
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the California Native Plant Protection Act (NPPA) (discussed below) and increased regulatory protection
for plant species to parallel the CESA. Listing categories under the CESA include endangered,
threatened, rare or candidate for listing (Cal. Fish and Game Code §§ 2062, 2067 and 2068). The current
inventories published for plants listed under the CESA are the State and Federally Listed Endangered,
Threatened and Rare Plants of California CDFW (2015e) and the Special Vascular Plants, Bryophytes
and Lichens List CDFW (2015c). Current inventories for fish and wildlife species include State and
Federally Listed Endangered and Threatened Animals of California (CDFW 2015d) and the Special
Animals (CDFW 2015b).
CESA requires state agencies to consult with the CDFW when preparing California Environmental
Quality Act (CEQA) documents to ensure that the state lead agency actions do not jeopardize the
existence of listed species. It directs agencies to consult with CDFW on projects or actions that could
affect listed species, directs CDFW to determine whether jeopardy would occur, and allows CDFW to
identify “reasonable and prudent alternatives” to the project consistent with conserving the species.
CESA prohibits the taking of state-listed endangered or threatened plant and wildlife species. CDFW
exercises authority over mitigation projects involving state-listed species, including those resulting from
CEQA mitigation requirements. CDFW may authorize a taking through an incidental take permit, if the
impacts of the take are minimized and fully mitigated. Mitigation often takes the form of an approved
habitat management plan or management agreement that avoids or compensates for possible jeopardy.
CDFW requires preparation of mitigation plans in accordance with published guidelines.
CALIFORNIA FISH AND GAME CODE
The California Fish and Game Code provides protection for California’s plant and wildlife species and
precludes taking of species listed as fully protected by the CDFW. Section 86 defines take as any action
to hunt, pursue, catch, capture, or kill, or attempt to hunt, pursue, catch, capture, or kill. Unless expressly
authorized under Chapter 1.5, Article 3, Section 2081, which outlines exceptions for taking of endangered
and threatened species, endangered, threatened and fully protected species shall not be taken for any
purpose. Section 3503 prohibits the take, possession, or needless destruction of the nest or eggs of any
bird; §3503.5 prohibits the take, possession, or needless destruction of any nests, eggs or birds in the
orders Falconiformes (new world vultures, hawks, eagles, ospreys and falcons, among others)or
Strigiformes (owls); §3511 prohibits the take or possession of fully protected birds; and §3513 prohibits
the take or possession of any migratory nongame bird or part thereof as designated in the Migratory Bird
Treaty Act. Section 4700 provides protection for fully protected mammals unless expressly authorized
under §2081.7. Fully protected mammals include Morrow Bay kangaroo rat, bighorn sheep, except
Nelson bighorn sheep (Ovis canadensis nelsoni), northern elephant seal, Guadalupe fur seal, ring-tailed
cat, Pacific right whale, salt-marsh harvest mouse, southern sea otter and wolverine. Section 5050
provides protection for fully protected amphibians and reptiles unless expressly authorized under §2081.7.
Fully protected amphibians and reptiles include blunt-nosed leopard lizard, San Francisco garter snake,
Santa Cruz long-toed salamander, limestone salamander and black toad. Section 5515 provides protection
for fully protected fish unless expressly authorized under §2081.7. Fully protected fish include Colorado
River squawfish, thicktail chub, Mohave chub, Lost River sucker, Modoc sucker, shortnose sucker,
humpback sucker, Owens River pupfish, unarmored threespine stickleback and rough sculpin.
PORTER-COLOGNE WATER QUALITY CONTROL ACT AND SECTION 401 OF THE CLEAN WATER ACT
The Regional Water Quality Control Board administers both the Porter-Cologne Water Quality Control
Act and Section 401 of the Clean Water Act. The Porter-Cologne Water Quality Control Act requires
“any person discharging waste, or proposing to discharge waste, within any region that could affect the
‘waters of the State’ to file a report of discharge” with the RWQCB (Cal. Water Code Section 13260).
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Waters of the State are “any surface water or groundwater, including saline waters, within the boundaries
of the state” [Cal. Water Code Section 13050(e)].
Pursuant to Section 401 of the Clean Water Act, the RWQCBs consider waters of the State to include
(without limitation) rivers, streams, lakes, bays, marshes, mudflats, unvegetated seasonally ponded areas,
drainage swales, sloughs, wet meadows, natural ponds, vernal pools, diked bay lands, seasonal wetlands,
and riparian woodlands. The RWQCBs have also claimed jurisdiction and exercised discretionary
authority over “isolated waters”, as discussed above.
NATIVE PLANT PROTECTION ACT (NPPA)
The Native Plant Protection Act of 1977, which is implemented by the CDFW, was created to “preserve,
protect and enhance rare and endangered plants in this State.” The NPPA gave the CDFW the authority to
designate native plants as endangered or rare and to regulate, through permits, activities such as
collecting, transporting, or selling plants protected by the NPPA. The NPPA also provides the definitions
of native, threatened and endangered plants in Section 1901 of the California Fish and Game Code.
CALIFORNIA ENVIRONMENTAL QUALITY ACT (CEQA)
The California Environmental Quality Act of 1970 requires public agencies to evaluate the environmental
implications of their actions, and to prevent environmental effects by avoiding or reducing significant
impacts of their decisions, where feasible. CEQA was intended to assist public agencies in systematically
identifying both the significant effects of proposed projects and the feasible alternatives or feasible
mitigation measures which will avoid or substantially lessen such significant effects. In enacting CEQA,
the Legislature expressed a policy that public agencies should not approve projects as proposed if there
are such feasible alternatives or mitigation measures. Among its goals, CEQA was intended “to preserve
for future generations representations of all plant and animal communities” (Cal. Pub. Res. Code
§21001c). Through this process impacts and mitigation to state and federally listed plant species are
discussed.
The California Native Plant Society (CNPS) has developed and maintains an inventory of rare,
Threatened and Endangered plants of California. This information is published in the Inventory of Rare
and Endangered Vascular Plants of California. The inventory presents a ranking system for rare plants
within the state known as California Rare Plant Ranks. The CNPS inventory is endorsed by the CDFW
and effectively serves as its list of “candidate” plant species. The following identifies the definitions of
the California Rare Plant Ranks:
•

Rank 1A: Plants presumed to be extinct in California;

•

Rank 1B: Plants that are rare, Threatened, or Endangered in California and elsewhere;

•

Rank 2: Plants that are rare, Threatened, or Endangered in California, but are more numerous
elsewhere;

•

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

•

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

Rank 1B and 2 species are considered eligible for state listing as Endangered or Threatened pursuant to
the California Fish and Game Code. As part of the CEQA process, such species should be fully
considered, as they meet the definition of Threatened or Endangered under the NPPA and Sections 2062
and 2067 of the California Fish and Game Code. Rank 3 and 4 species are considered to be either plants
about which more information is needed or are uncommon enough that their status should be regularly
monitored. Such plants may be eligible or may become eligible for state listing, and CNPS and CDFW

Biological Resources Assessment – Knightsen Wetland Restoration and Flood Protection Project, Contra Costa County, California

A-7

Appendix A Laws, Ordinances and Regulations

recommend that these species be evaluated for consideration during the preparation of CEQA documents
(CNPS 2001), as some of these species may meet NPPA and CESA criteria as Threatened or Endangered.
In addition, CEQA requires that impacts to “resources that are rare or unique to that region” be evaluated
[CEQA Guidelines 15125(c)]. This includes botanical resources that are, but not limited to, peripheral
populations and disjunct subpopulations. These are informal terms that refer to those species that might be
declining or be in need of concentrated conservation actions to prevent decline, but have no legal
protection of their own. Also, CEQA Guidelines Section 15380 states “a species not included in any
listing…shall nevertheless be considered to be rare or Endangered if the species is likely to become
Endangered within the foreseeable future throughout all or a significant portion of its range and may be
considered Threatened as that term is used in the ESA.”
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APPENDIX B

SPECIES NAME
COMMON NAME

SPECIAL-STATUS PLANT SPECIES KNOWN TO OCCUR OR POTENTIALLY
OCCURRING IN THE PROJECT VICINITY
LISTING
STATUS 1

HABITAT PREFERENCES, DISTRIBUTION
INFORMATION, & ADDITIONAL NOTES*

FLOWERING
PHENOLOGY/
LIFE FORM

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE POTENTIAL

April-May
annual herb

Although suitable vegetation associations are
present the only known natural populations known
(either extant or extirpated) are from vicinities of
Corral Hollow and Black Diamond Mines. This
species has also never been recorded from valley
bottomlands. The nearest CNDDB occurrence
(EONDX 51004, from 1887) is 11.2 miles west of
the study area, at Black Diamond Regional Park.

Not Expected

None

FEDERAL/STATE ENDANGERED OR THREATENED AND CALIFORNIA RARE SPECIES

Amsinckia grandiflora
large-flowered fiddleneck

Fed: FE
CA: SE,
1B.1
No Take

Occurs in cismontane woodland and valley
and foothill grassland in the foothills of the
Diablo Range. Known from only three natural
occurrences between 275-550 meters, however
reintroductions have also occurred but those
populations are declining. Known from ALA,
CCA and SJQ counties.

Chloropyron molle subsp.
molle
soft bird’s-beak

Fed: FE
CA: SR,
1B.2

Coastal salt marshes and swamps. Known
from fewer than 20 locations in CCA, NAP,
and SOL counties from between 0-3 meters.
Presumed extirpated in MRN, SAC, and SON
counties. Recognized as Cordylanthus
nidularius in TJM.

JulyNovember
annual herb
(hemiparasitic)

No suitable vegetation associations or appropriate
hydrologic characteristics present.

Erysimum capitatum var.
angustatum
Contra Costa wallflower

Fed: FE
CA: SE,
1B.1

Occurs on inland dunes at an elevation of 3-20
meters. Known only from Antioch Dunes.
This species is now recognized as E. c. var.
capitatum in TJMII.

March-July
perennial herb

Suitable vegetation associations and sandy
substrate are present. This taxon is only known
from the Antioch Dunes which are 9 miles
northwest (CNDDB EONDX #5847, #5848,
#51508).

Not Observed.
Would have been
detectable during 2017
surveys.

Lasthenia conjugens
Contra Costa goldfields

Fed: FE
CA:
CEQA,
1B.1
No Take

Occurs in cismontane woodland, alkaline
playas, valley and foothill grassland, and
vernal pools. Occurs on mesic sites between 0470 meters. Known from ALA, CCA, MNT,
NAP, and SOL counties. Presumed extirpated
from MEN, SBA, and SCL counties.

Suitable vegetation associations are present.
Nearest recorded CNDDB occurrence is an
extirpated occurrence 10.5 miles to the northwest
(CNDDB EONDX #42501). Next nearest
occurrence is an extirpated occurrence 22.3 miles
west (CNDDB EONDX #9952).

Not Observed.
Would have been
detectable during 2017
surveys.

March-June
annual herb
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SPECIES NAME
COMMON NAME

LISTING
STATUS 1

HABITAT PREFERENCES, DISTRIBUTION
INFORMATION, & ADDITIONAL NOTES*

FLOWERING
PHENOLOGY/
LIFE FORM

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE POTENTIAL

Suitable vegetation associations and appropriate
tidally influenced hydrologic characteristics are
present. Nearest recorded CNDDB occurrence is .7
miles east at the conjunction of two unnamed
sloughs (CNDDB EONDX #7647). All known
occurrences within the vicinity are on brackish
channels and sloughs (i.e. the San Joaquin River,
Dutch Slough, Sandmound Slough, and Old River).

Not Observed.
Would have been
detectable during 2017
surveys.

Lilaeopsis masonii
Mason's lilaeopsis

Fed: None
CA: SR,
1B.1

Occurs in brackish or freshwater marshes and
swamps, riparian scrub between 0-10 meters.
Known from ALA, CCA, NAP, SAC, SJQ,
and SOL counties.

AprilNovember
perennial herb
(rhizomatous)

Neostapfia colusana
Colusa grass

Fed: FT
CA: SE,
1B.1

Occurs in vernal pools, usually large pools on
adobe substrate between of 5-200 meters.
Known from GLE, MER, SOL, STA, and
Yolo counties. Presumed extirpated from COL
County.

May-August
annual herb

Oeothera deltoides subsp.
howellii
Antioch Dunes eveningprimrose

Fed: FE
CA: SE,
1B.1

Occurs on inland dunes at an elevation of 3-20
meters. Known only from three native
occurrences in CCA County. An occurrence in
SAC County is introduced.

MarchSeptember
perennial herb

No suitable vegetation associations, appropriate
hydrologic characteristics, or appropriate subtrate
present.
Suitable vegetation associations and sandy
substrate are present. Nearest recorded CNDDB
occurrence is 4.5 miles west (CNDDB EONDX
#91353).

None

Not Observed.
Would have been
detectable during 2017
surveys.

CALIFORNIA NATIVE PLANT SOCIETY LISTED AND LOCALLY RARE SPECIES
Fed: None
CA:
CEQA,
4.2

Occurs in chaparral, cismontane woodland,
coastal scrub, meadows and seeps, pinyon and
juniper woodland, and valley and foothill
grassland between150-1200 meters. Known
from ALA, CCA, COL, FRE, GLE, KRN,
LAX, MER, RIV, SBD, SBT, SCL, SDG, SIS,
SJQ, SLO, SMT, STA, and TEH counties.

Arctostaphylos auriculata
Mt. Diablo manzanita

Fed: None
CA:
CEQA,
1B.3
Covered

Occurs in chaparral on sandstone substrate,
and in cismontane woodland between from
135-600 meters. Known only from Contra
Costa County. Known from fewer than 20
occurrences.

Arctostaphylos manzanita
subsp. laevigata
Contra Costa manzanita

Fed: None
CA:
CEQA,
1B.2

Astragalus tener var. tener
alkali milk-vetch

Fed: None
CA:
CEQA,
1B.2
No Take

Androsace elongata subsp.
acuta
California androsace

March-June
annual herb

Although suitable vegetation associations are
present this species prefers exposed slopes and cut
banks in the vicinity of the study area. The closest
herbarium record is a Hughes 2010 collection
(Accession# UCD84947) from 0.7 south of Vasco
Road.

Not Expected

January-March
shrub
(evergreen)

No suitable vegetation associations or appropriate
substrate types present.

Absent

Occurs in chaparral on rocky substrates
between 500-1100 meters. Known only from
Contra Costa County at elevations.

JanuaryFebruary
shrub
(evergreen)

No suitable vegetation associations or appropriate
substrate types present.

Absent

Occurs on alkaline substrates in playas, valley
and foothill grassland on adobe clay, and
vernal pools between 1-60 meters. Known
from ALA, MER, NAP, SOL and YOL
counties. Presumed extirpated from CCA,
MNT, SBT, SCL, SFO, SJQ, SON, and STA
counties.

March-June
annual herb

Suitable vegetation associations are present.
Nearest recorded CNDDB occurrence is 5.5 miles
southeast near Byron (CNDDB EONDX #82799).

Not Observed.
Would have been
detectable during 2017
surveys.
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SPECIES NAME
COMMON NAME

LISTING
STATUS 1

HABITAT PREFERENCES, DISTRIBUTION
INFORMATION, & ADDITIONAL NOTES*

FLOWERING
PHENOLOGY/
LIFE FORM

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE POTENTIAL

April-October
annual herb

Although suitable vegetation associations and
substrates are present, mis-identifications of
Atriplex species have perpetuated the occurrence of
this taxon in the East Bay. Nomad senior botanist
Heath Bartosh has checked the identifications of all
CNDDB occurrences of this species in these
counties and found them to be Atriplex coronata
var. coronata.

Not Expected

Fed: None
CA:
CEQA,
1B.2

Occurs in chenopod scrub, meadows and
seeps, valley and foothill grassland on sandy,
saline or alkaline substrates between 1-375
meters elevation. Known from ALA, BUT,
CCA, COL, FRE, GLE, KRN, MAD, MER,
SLO, SLO, SOL, and TUL counties.
Presumed extirpated from SJQ, STA, and
YOL counties.

Atriplex coronata var.
coronata
crownscale

Fed: None
CA:
CEQA,
4.2

Occurs on alkaline substrates in chenopod
scrub, valley and foothill grassland, and vernal
pools between 1-590 meters. Known from
ALA, CCA, FRE, GLE, KNG, KNG, KNR,
MER, MNT, SLO, SOL, and STA counties.
Possibly occurs in SJQ county.

MarchOctober
annual herb

Suitable vegetation associations and appropriate
substrate and soil chemistry present. The nearest
reported CCH occurrence is a 2007 collection
approximately 7.75 miles southwest of the study
area, just west of Marsh Creek Reservoir
(CHSC98938).

Atriplex coronata var.
villicola
Lost Hills crownscale

Fed: None
CA:
CEQA,
1B.2

Occurs on alkaline substrates in chenopod
scrub, valley and foothill grasslands, and
vernal pools between 50-635 meters. Known
from FRE, KNG, KRN, MER, SLO, and TUL
counties.

AprilSeptember
annual herb

Although suitable vegetation associations and soil
chemistry are present this species has never been
recorded in Contra Costa County. The closest
herbarium record is a Hughes collection
(Accession# UCD147107) from near Patterson
Pass..

Not Expected

Atriplex depressa
brittlescale

Fed: None
CA:
CEQA,
1B.2
Covered

Occurs in chenopod scrub, meadows and
seeps, playas, valley and foothill grassland,
and vernal pools on alkaline clay substrates
between 1-320 meters. Known from ALA,
CCA, COL, FRE, GLE, MER, SOL, STA,
TUL, and YOL counties.

May-October
annual herb

Suitable vegetation associations and appropriate
substrate and soil chemistry present. The nearest
CNDDB occurrence (EONDX 76066, from 2006)
is from 7 miles west of the study area, just outside
of Brentwood in a regularly disked field.

Not Observed.
Would have been
detectable during 2017
surveys.

Blepharizonia plumosa
big tarplant

Fed: None
CA:
CEQA,
1B.1
Covered

July-October
annual herb

Although suitable vegetation associations are
present, this taxon prefers Altamont series soils
found on the east side of the Diablo Range crest,
east of the Greenville fault. The nearest CNDDB
occurrence (EONDX 51040, from 1978) is from
6.75 miles south-southwest of the study area,
although the exact location of this collection is
unknown and needs fieldwork.

Not Expected

Atriplex cordulata var.
cordulata
heartscale

Occurs in valley and foothill grassland
counties between 30-505 meters. Known from
ALA and CCA, KRN, MNT, SBT, SJQ, SLO,
and STA. Presumed extirpated in SOL county.

Biological Resources Assessment – Knightsen Wetland Restoration and Flood Protection Project, Contra Costa County, California

Present

B-3

Appendix B Special-Status Plant Species
SPECIES NAME
COMMON NAME

LISTING
STATUS 1

HABITAT PREFERENCES, DISTRIBUTION
INFORMATION, & ADDITIONAL NOTES*

FLOWERING
PHENOLOGY/
LIFE FORM

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE POTENTIAL

JuneSeptember
perennial herb
(rhizomatous)

Suitable vegetation associations and appropriate
hydrologic characteristics are present. The nearest
CNDDB occurrence (EONDX 83067 from 1893) is
from 11 miles north-northeast of the study area,
near on Bouldin Island.

Not Observed.
Would have been
detectable during 2017
surveys.

Fed: None
CA:
CEQA,
2.3

Occurs in marshes and swamps/ freshwater
between 30-2200 meters. Known from ELD,
FRE, LAK, LAS, MEN, NEV, PLU, SAC,
SHA, SIS, SJQ, SUT, TEH, TUL, TUO, and
possibly BUT and KRN counties.

Calandrinia breweri
Brewer’s calandrinia

Fed: None
CA:
CEQA,
4.2

Occurs in chaparral and coastal scrub on sandy
or loamy, disturbed sites and burns between
10-1220 meters. Known from CCA, LAX,
MEN, MNT, MPA, MRN, NAP, ORA, RIV,
SBA, SBD, SCL, SCR, SCZ, SDG, SHA,
SLO, SMT, SON, SRO, and VEN counties.
Plant appears to be widely scattered but
uncommon everywhere.

March-June
annual herb

No suitable vegetation associations or post-fire
conditions present.

California macrophylla
Round-leaved filaree

Fed: None
CA:
CEQA,
1B.1
Covered

Occurs in cismontane woodland, valley and
foothill grassland on clay soils between 151,200 meters. Known from ALA, CCA, COL,
FRE, GLE, KNG, KRN, LAK, LAS, LAX,
MER, MNT, NAP, RIV, SBA, SBT, SDG,
SJQ, SLO, SMT, SOL, STA, THE, VEN, and
YOL counties. Presumed extirpated from SCZ
Island.

March-May
annual herb

Suitable vegetation associations and substrate are
present. The nearest CNDDB occurrence (EONDX
45809, from 2005) is from 7 miles west of the
study area, in the northern Lone Tree Valley.

Not Observed.
Would have been
detectable during 2017
surveys.

Calochortus pulchellus
Mt. Diablo fairy-lantern

Fed: None
CA:
CEQA,
1B.2
Covered

Occurs in chaparral, cismontane woodland,
riparian woodland, and valley and foothill
grassland between 30-840 meters. Known
from ALA, CCA, and SOL counties.

April-June
perennial herb
(bulbiferous)

Although suitable vegetation associations are
present this taxon has never been recorded from the
Livermore Valley, and it prefers the ecotones listed
habitats. The nearest CNDDB occurrence (EONDX
28568, from 1992) is 11.4 miles west of the study
area, above the southwest section of Round Valley.

Not Expected

Carex comosa
bristly sedge

Fed: None
CA:
CEQA,
2.1

Occurs in coastal prairie, marshes and swamps
on lake margins, and valley and foothill
grasslandbetween 0-625 meters. Known from
CCA, LAK, MEN, SAC, SCR, SHA, SJQ, and
SON counties. Presumed extirpated from SBD
and SFO counties.

MaySeptember|
perennial herb
(rhizomatous)

No suitable vegetation associations orappropriate
hydrologic characteristics are presesnt.

None

Centromadia parryi subsp.
congdonii
Congdon’s tarplant

Fed: None
CA:
CEQA,
1B.2

Occurs in alkaline valley and foothill
grassland between 1-230 meters. Known from
ALA, CCA, MNT, SCL, SLO, and SMT
counties. Presumed extirpated from SCR and
SOL counties. Recognized as Hemizonia
parryi subsp. congdonii in TJM.

JuneNovember
annual herb

Although suitable vegetation associations are
present this species does not occur on this side of
Mount Diablo locally. The nearest CNDDB
occurrence (EONDX 84658, from 2010) is 1.8
miles northwest, on the west side of Contra Costa
Canal east-southeast of Oakley.

Not Expected

Brasenia schreberi
watershield
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Centromadia parryi subsp.
rudis
Parry’s rough tarplant

Fed: None
CA:
CEQA,
4.2

Occurs in alkaline valley, mesic seeps,
sometimes roadsides in valley and foothill
grassland, and vernal pools between 0-100
meters. Known from BUT, COL, GLE, LAK,
MER, SAC, SJQ, SOL, SUT, and YOL
counties.

Cicuta maculata var.
bolanderi
Bolander’s water hemlock

Fed: None
CA:
CEQA,
2.1

Occurs in coastal, fresh or brackish water
marshes and swamps between 0-200 meters.
Known from CCA, MRN, SAC, and SOL
counties and from Arizona, New Mexico, and
Washington. Presumed extirpated in LAX,
SBA, and SLO counties.

Convolvulus simulans
small-flowered morning –
glory

Fed: None
CA:
CEQA,
4.2

Occurs on clay and serpentinite seeps in
chaparral (openings), coastal scrub and valley
and foothill grassland between 30-700 meters.
Known from CCA, FRE, KRN, LAX, ORA,
RIV, SBA, SBT, SCM, SCT, SCZ, SDG, SJQ,
SLO, and STA counties.

Cryptantha hooveri
Hoover’s cryptantha

Fed: None
CA:
CEQA,
1A

Occurs on inland dunes and sandy valley and
foothill grassland between 9-150 meters.
Known from KRN County. Presumed
extirpated in CCA, MAD, and STA counties.
Last seen in 1939.

Delphinium recurvatum
recurved larkspur

Fed: None
CA:
CEQA,
1B.2
Covered

Downingia pusilla
dwarf downingia

Eriogonum nudum var.
psychicola
Antioch Dunes buckwheat

FLOWERING
PHENOLOGY/
LIFE FORM

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE POTENTIAL

May-October
annual herb

Although suitable vegetation associations and soil
chemistry are present this species has never been
recorded in Contra Costa County. The closest
herbarium record is a Sanford collection
(Accession# UC30954) from near west Stockton.

Not Expected

JulySeptember
perennial herb

Suitable vegetation associations and appropriate
tidally influenced hydrologic characteristics are
present. The nearest CNDDB occurrence (EONDX
84799, from a 2003 checklist) is 5.5 northwest, in
the general vicinity of Big Break Regional
Shoreline.

Not Observed.
Would have been
detectable during 2017
surveys.

March-July
annual herb

Although suitable vegetation associations
substrates are present this species occurs at
elevations higher than present in the study area.
The closest herbarium record is a Taylor collection
(Accession# JEPS100237) from about 2 miles west
of Byron Hot Springs.

None

April-May
annual herb

Although suitable vegetation associations and
substrates are present this species occurs at
elevations higher than present in the study area.
The nearest CNDDB occurrence (EONDX 57196,
from 1908) is 9.25 miles northwest. This is a
historic occurrence and the exact location is
unknown.

Not Expectede

Occurs on alkaline substrates in chenopod
scrub, cismontane woodland, and valley and
foothill grassland between 3-750 meters.
Known from ALA, CCA, FRE, GLE, KNG,
KRN, MAD, MER, MNT, SJQ, SLO, SOL,
and TUL counties. Presumed extirpated from
BUT and COL counties.

March-June
perennial herb

Suitable vegetation associations and appropriate
substrate and soil chemistry present on site. The
nearest recorded CNDDB occurrence is a
nonspecific observation 7.9 miles to the south, near
Byron Hot Springs (CNDDB EONDX #21628).

Not Observed.
Would have been
detectable during 2017
surveys.

Fed: None
CA:
CEQA,
2.2

Occurs in mesic sites in valley and foothill
grassland and vernal pools between 0-10
meters. Known from FRE, MER, NAP, PLA,
SAC, SJQ, SOL, SON, STA, TEH, and YUB
counties.

March-May
annual herb

Suitable vegetation associations present however
this species has never been recorded in CCA.
Nearest recorded CNDDB occurrence is 16 miles
northwest in vernal pools in Solano County
(CNDDB EONDX #4990).

Not Observed.
Would have been
detectable during 2017
surveys.

Fed: None
CA:
CEQA,
1B.1

Occurs in inland dunes from 0-20 meters.
Known from a single occurrence in the
Antioch Dunes (CCA Co.).

Suitable vegetation associations and sandy
substrate are present. The nearest CNDDB
occurrence (EONDX 82562, from 1997) is 10
miles west-northwest, at the Antioch Dunes
National Wildlife Unit.

Not Observed.
Would have been
detectable during 2017
surveys.

July-October
perennial herb
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Appendix B Special-Status Plant Species
LISTING
STATUS 1

HABITAT PREFERENCES, DISTRIBUTION
INFORMATION, & ADDITIONAL NOTES*

FLOWERING
PHENOLOGY/
LIFE FORM

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE POTENTIAL

Fed: None
CA:
CEQA,
1B.1
No Take

Occurs on sandy sites in chaparral, coastal
scrub, and valley and foothill grassland
between 3-350 meters. Known from ALA and
CCA counties. Presumed extirpated from SOL
County. Rediscovered in May 2005, now
known from one extant occurrence.

AprilSeptember
annual herb

Although suitable vegetation associations are
present this species prefers exposed slopes and cut
banks in the vicinity of the study area. The nearest
CNDDB occurrence (EONDX 60625, from 1886)
is 10 miles northwest in “Antioch”. Exact location
is unknown.

None

Fed: None
CA:
CEQA,
1B.2

Occurs on clay substrates in valley and
foothill grassland and vernal pools between 3300 meters. Known from ALA, AMA, CAL,
CCA, FRE, NAP, SMT, SOL, STA, TUO, and
YOL counties.

April-August
annual herb

Although suitable vegetation associations are
present this taxon has never been recorded from the
valley bottoms of the Delta area as it prefers the the
foothills surrounding Mount Diablo. The nearest
CNDDB occurrence (EONDX 103660, from 1998)
is 13.5 miles west, at Black Diamond Regional
Preserve.

None

Eryngium racemosum
Delta button-celery

Fed: None
CA:
CEQA,
1B.1

Occurs in riparian scrub and vernally mesic
clay depressions between 3-30 meters
elevation. Known from CAL, CCA, MER, and
STA counties. Presumed extirpated from SJQ
county.

June-October
annual/perenni
al herb

Suitable vegetation associations and substrates are
present. The nearest CNDDB occurrence (EONDX
51503, from 1998) is 4 miles south, near Discovery
Bay West.

None

Eryngium spinosepalum
spiny-sepaled button-celery

Federal:
None
CA:
CEQA,
1B.2

Occurs in valley and foothill grassland and
vernal pools between 80-255 meters. Known
from CCA, FRE, KRN, MAD, MER, SLO,
STA, TUL, and TUO counties.

Suitable vegetation associations and substrates are
present. The nearest CNDDB occurrence (EONDX
92244, from 2007) is 9.2 miles south, at the Byron
Airport.

Not Observed.
Would have been
detectable during 2017
surveys.

Eschscholzia rhombipetala
diamond-petaled California
poppy

Fed: None
CA:
CEQA,
1B.1
No Take

Occurs on alkaline valley and foothill
grassland between 0-975 meters. Known from
ALA, SJQ, and SLO counties. Presumed
extirpated from CCA, COL, and STA
counties.

March-April
annual herb

Suitable vegetation associations and substrates are
present. The nearest CNDDB occurrence (EONDX
31877, from 1888) is 7.75 miles south, in the hills
south of Byron.

Not Observed.
Would have been
detectable during 2017
surveys.

Fed: None
CA:
CEQA,
1B.2
Covered

Occurs in chenopod scrub, meadows and
seeps, playas, and valley and foothill grassland
on alkaline substrates between 1-835 meters
elevation. Known from ALA, CCA, COL,
FRE, GLE, MER, MNT, NAP, SBT, SOL,
YOL, and possibly SLO counties. Presumed
extirpated from SCL, SJQ, and TUL counties.

April-October
annual herb

Suitable vegetation associations and substrates are
present. The nearest CNDDB occurrence (EONDX
82140, from 2008) is 2.25 miles south, at the
Discovery Bay V Mitigation site.

Not Observed.
Would have been
detectable during 2017
surveys.

SPECIES NAME
COMMON NAME

Eriogonum truncatum
Mt. Diablo buckwheat

Eryngium jepsonii
Jepson’s coyote thistle

Extriplex joaquinana
San Joaquin spearscale

April-June
annual/perenni
al herb
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FLOWERING
PHENOLOGY/
LIFE FORM

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE POTENTIAL

March-June
perennial herb
(bulbiferous)

Although suitable vegetation associations and
substrates are present this species occurs at
elevations higher than present in the study area and
it is not known from valley bottoms of the Delta
area. The closest herbarium record is a Hughes
collection (Accession# UCD147107) from near
Patterson Pass..

Not Expected

Fed: None
CA:
CEQA,
1B.2

Cismontane woodland, coastal prairie, coastal
scrub, valley and foothill grassland near the
coast, on clay or serpentinite counties between
3-410 meters. Known from ALA, CCA, MNT,
MRN, SBT, SCL, SFO, SMT, SOL and SON.

February-April
perennial herb
(bulbiferous)

Although suitable vegetation associations are
present this taxon does not occur east of Mount
Diablo as it is associated with the coastal fog
incursion zone and the study areas is beyond this
zone. The nearest CNDDB occurrence (EONDX
5849, from 1993) is 16.5 miles northwest, about
one mile north of Montezuma.

Not Expected

Galium andrewsii subsp.
gatense
phlox-leaf serpentine
bedstraw

Fed: None
CA:
CEQA,
4.2

Occurs in rocky, serpentinite habitats in
chaparral, cismontane woodland, and lower
montane coniferous forest between 150-1450
meters. Known from elevation in ALA, CCA,
COL, FRE, LAX, MNT, SBT, SCL, and SLO
counties.

April-July
perennial herb

No suitable vegetation associations substrate, orsoil
chemistry are present. This species occurs at
elevations higher than present in the study area.

None

Helianthella castanea
Diablo helianthella

Fed: None
CA:
CEQA,
1B.2
Covered

Occurs in broadleaved upland forest, chaparral
cismontane woodland, coastal scrub, riparian
woodland, and valley and foothill grassland
between 60-1,300. Known from ALA, CCA,
SDG, and SMT counties. Presumed extirpated
from MRN and SFO counties. .

March-June
perennial herb

Although suitable vegetation associations
substrates are present this species occurs at
elevations higher than present in the study area and
it is not known from valley bottoms of the Delta
area. The nearest CNDDB occurrence (EONDX
42666, from 1998) is 10 miles west of the study
area, at Roddy Ranch on the southern edge of Deer
Valley.

Not Expected

Hesperevax caulescens
hogwallow starfish

Fed: None
CA:
CEQA,
4.2

Occurs in clayey and mesic valley and foothill
grassland and shallow vernal pools between 0505 meters. Known from ALA, AMA, BUT,
CCA, COL, FRE, GLE, KRN, MER, MNT,
SAC, SJQ, SLO, SOL, STA, SUT, THE, and
YOL counties, and presumed extirpated from
NAP and SDG counties.

March-June
annual herb

Suitable vegetation associations, substrate, and soil
chemistry are present.

Not Observed.
Would have been
detectable during 2017
surveys.

Hesperolinon breweri
Brewer’s western flax

Fed: None
CA:
CEQA,
1B.2
Covered

Occurs in chaparral, cismontane woodland,
and valley and foothill grassland usually on
serpentinite between 30 to 900 meters. Known
from CCA, NAP, and SOL counties.

May-July
annual herb

Although suitable vegetation associations
substrates are present this species occurs at
elevations higher than present in the study area and
it is not known from valley bottoms of the Delta
area.

None

SPECIES NAME
COMMON NAME

LISTING
STATUS 1

HABITAT PREFERENCES, DISTRIBUTION
INFORMATION, & ADDITIONAL NOTES*

Fed: None
CA:
CEQA,
4.2

Chaparral, cismontane woodland, piñyon and
juniper woodland and valley and foothill
grassland, on clay or sometimes serpentinite
between 10-1,555 meters. Known from ALA,
CCA, FRE, KRN, MEN, MER, MNT, MPA,
PLA, SAC, SBA, SBT, SCL, SLO, STA,
TUO, VEN, and YUB counties. Presumed
extirpated from SCR and SMT counties.

Fritillaria liliacea
Fragrant fritillary

Fritillaria agrestis
stinkbells
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SPECIES NAME
COMMON NAME

LISTING
STATUS 1

HABITAT PREFERENCES, DISTRIBUTION
INFORMATION, & ADDITIONAL NOTES*

FLOWERING
PHENOLOGY/
LIFE FORM
JuneSeptember
perennial
rhizomatous
herb
aquatic,
emergent

Hibiscus lasiocarpos var.
occidentalis
rose-mallow

Fed: None
CA:
CEQA,
2.2

Occurs in marshes and swamps between 0-120
meters. Known from BUT, CCA, COL, GLE,
SAC, SJQ, SOL, SUT, and YOL counties. .

Isocoma arguta
Carquinez goldenbush

Fed: None
CA:
CEQA,
1B.1

Occurs in valley and foothill grassland, often
on alkaline soils between 1-2 meters. Known
only from SOL County.

Lasthenia ferrisiae
Ferris’ goldfields

Fed: None
CA:
CEQA,
4.2

Lathyrus jepsonii var.
jepsonii
Delta tule pea

HABITAT SUITABILITY &
LOCAL DISTRIBUTION
Suitable vegetation associations and hydrologic
conditions are present. The nearest CNDDB
occurrence (EONDX 50129, from 2000) is 1.5
miles north of the study area, in Sand Mound
Slough.

OCCURRENCE POTENTIAL

Not Observed.
Would have been
detectable during 2017
surveys.

AugustDecember
perennial
shrub

Although suitable vegetation associations and soil
chemistry are present this species has never been
recorded in CCA. Vegetative material would have
been detectable during site visits.

Absent

Occurs on clayey or alkaline substrates in
vernal pools between 20-700 meters. Known
from ALA, BUT, CCA, COL, FRE, KNG,
KRN, MER, MNT, SAC, SBT, SJQ, SLO,
SOL, STA, TUL, VEN, and YOL counties.

February-May
annual herb

Suitable vegetation associations and substrates are
present. The closest herbarium record is a Taylor
collection (Accession# JEPS89764) from 1 mile
east of the junction of Highway 4 and Byron
Highway.

Not Observed.
Would have been
detectable during 2017
surveys.

Fed: None
CA:
CEQA,
1B.2

Occurs in freshwater and brackish marshes.
Known from ALA, CCA, NAP, SAC, SJQ,
and SOL counties. Presumed extirpated from
SCL county.

MaySeptember
perennial herb

Suitable vegetation associations and hydrologic
conditions are present. The nearest CNDDB
occurrence (EONDX 84080, from 2009) is 3 miles
east of the study area, just north of Rock Slough.

Not Observed.
Would have been
detectable during 2017
surveys.

Limosella australis
Delta mudwort

Fed: None
CA:
CEQA,
2B.1

Occurs usually in mud banks in marshes and
swamps (freshwater or brackish) and riparian
scrub between 0-4 meters. Known from CCA,
SAC, SJQ, and SOL counties between 0-3
meters.

May-August
perennial herb
(stoloniferous)

Suitable vegetation associations and appropriate
tidally influenced hydrologic characteristics are
present. Nearest recorded CNDDB occurrence is a
specific location 2.8 miles east of study area in an
exposed tidal mudflat (EONDX #83552).

Not Observed.
Would have been
detectable during 2017
surveys.

Madia radiata
showy madia

Fed: None
CA:
CEQA,
1B.1
Covered

Occurs in cismontane woodland and valley
and foothill grassland between 25-900 meters.
Known from FRE, KRN, SBT, SLO, and STA
counties. Presumed extirpated from CCA,
KNG, MNT, SBA, and SJQ counties.

March-May
annual herb

Although suitable vegetation associations
substrates are present this species occurs at
elevations higher than present in the study area and
it is not known from valley bottoms of the Delta
area. The nearest CNDDB occurrence (EONDX
6753, from 1941) is 8 miles west of the study area,
in the vicinity of Lone Tree Valley.

Not Expected

Malacothamnus hallii
Hall’s bush mallow

Fed: None
CA:
CEQA,
1B.2

Occurs in chaparral and coastal scrub at
elevations between 10-760 meters. Known
from CCA, MEN, MER, SCL, SMT, and STA
counties.

May-October
perennial
shrub
(evergreen)

No suitable vegetation associations present.

Absent

Monardella antonina subsp.
antonina
San Antonio Hills monardella

Fed: None
CA:
CEQA, 3

Occurs in chaparral and cismontane woodland
between 320-1,000 meters. Known from MNT
County. Possibly occurs in ALA, CCA, SBT,
and SCL counties. This species is now
recognized as M. villosa subsp. villosa in
TJMII.

June-August
perennial herb
(rhizomatous)

No suitable vegetation associations present.

None
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SPECIES NAME
COMMON NAME
Myosurus minimus subsp.
apus
little mousetail

LISTING
STATUS 1
Fed: None
CA:
CEQA,
3.1

HABITAT PREFERENCES, DISTRIBUTION
INFORMATION, & ADDITIONAL NOTES*
Occurs in valley and foothill grassland and
alkaline vernal pools between 20-640 meters.
Known from ALA, CCA, COL, LAK, MER,
RIV, SBD, SDG, SOL, and TUL counties.
Recognized as M. minimus in TJMII.

FLOWERING
PHENOLOGY/
LIFE FORM

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE POTENTIAL
Not Observed.
Would have been
detectable during 2017
surveys.

March-June
annual herb

Suitable vegetation associates are present. The
nearest known CCH occurrence was collected 9
miles south of the study area in 1955
(UC1738114).

April-June
annual herb

Although suitable vegetation associations
substrates are present this species occurs at
elevations higher than present in the study area and
it is not known from valley bottoms of the Delta
area. The closest herbarium record is a Hintsa
collection (Accession# UC2042805) from Mount
Diablo State Park.

Not Expected

April-June
annual herb

Although suitable vegetation associations
substrates are present this species occurs at
elevations higher than present in the study area and
it is not known from valley bottoms of the Delta
area. The closest herbarium record is a Curran
collection (Accession# CAS-BOT-BC230478)
from Antioch.

Not Expected

April-July
annual herb

Although suitable vegetation associations
substrates are present this species occurs at
elevations higher than present in the study area and
it is not known from valley bottoms of the Delta
area. The nearest CNDDB occurrence (EONDX
87631, from 2008) is 10.5 miles west of the study
area, in the west end of Horse Valley.

Not Expected

Not Observed.
Would have been
detectable during 2017
surveys.
Not Observed.
Would have been
detectable during 2017
surveys.

Navarretia heterandra
Tehama navarretia

Fed: None
CA:
CEQA,
4.3

Occurs in valley and foothill grassland (mesic)
and vernal pools and YUB counties between.
Known from BUT, COL, LAK, NAP, SHA,
THE, TRI 30-1010 meters.

Navarettia nigelliformis
subsp. nigelliformis
adobe navarretia

Fed: None
CA:
CEQA,
4.2
Covered

Occurs in vernally mesic valley and foothill
grassland and vernal pools, on serpentine or
clay substrates at elevations between 100-1000
meters. Known from ALA, BUT, CCA, COL,
FRE, KRN, MER, MNT, PLA, SUT, and TUL
counties.

Navarretia nigelliformis
subsp. radians
shining navarretia

Fed: None
CA:
CEQA,
1B.2

Occurs on sometimes clay substrates in
cismontane woodland, valley and foothill
grassland, and vernal pools counties between
76-1000 meters. Known from ALA, CCA,
COL, FRE, MAD, MER, MNT, SBT, SJQ,
and SLO.

Plagiobothrys hystriculus
bearded popcorn-flower

Fed: None
CA:
CEQA,
1B.1

Occurs in valley and foothill grassland (often
mesic), vernal pool margins, often vernal
swales between 0-52 meters. Known only
from SOLCounty..

April-May
annual herb

Suitable vegetation associations and hydrologic
regimes present. The nearest CNDDB occurrence
(EONDX 84544, from 1892) is 16.5 miles
northwest of the study area, in the Montezuma
Hills vicinity.

Potamogeton zosteriformis
eel-grass pondweed

Fed: None
CA:
CEQA,
2.2

Occurs in freshwater marshes and swamps
between 0 -1860 meters elevation. Known
from CCA, LAK, LAS, MOD, and SHA
counties and Idaho, Oregon, Utah, and
Washington.

June-July
annual herb
(aquatic)

Suitable vegetation associations and hydrologic
regimes present. The nearest CNDDB occurrence
(EONDX 50796, from 1949) is 8.25 miles north,
on Webb Island.
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FLOWERING
PHENOLOGY/
LIFE FORM

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE POTENTIAL

March-May
annual herb

Suitable vegetation associations, substrate, and soil
chemistry present. Nearest CNDDB occurrence is
9.5 miles south of the study area near the Byron
airport (CNDDB EONDX #100221).

Not Observed.
Would have been
detectable during 2017
surveys.

Scutellaria galericulata
marsh skullcap

Fed: None
CA:
CEQA,
2.2

Occurs in lower montane coniferous forests,
meadows, mesic seeps, marshes, and swamps
between 0-2100 meters. Known from ELD,
LAS, MOD, NEV, PLA, PLU, SAC, SHA,
and SJQ counties, and possibly present in SIS
County. In TJMII this species is only treated
as occurring in the northern Sierra and Modoc
Plateau.

JuneSeptember
perennial herb
(rhizomatous)

Alhtough suitable vegetation associations and
hydrologic regimes present this species has never
been recorded in CCA. The nearest CNDDB
occurrence (EONDX 19052, from 1949) is 5.9
miles northwest of the study area, on the Old River
between Quinby Island and Franks Tract.

Not Expected

Scutellaria lateriflora
side-flowering skullcap

Fed: None
CA:
CEQA,
2.2

Occurs in mesic meadows and seeps and
marshes and swamps between 0 to 500 meters.
Known from INY, SAC, and SJQ counties and
New Mexico (NM), Oregon (OR), and
elsewhere.

JulySeptember
perennial herb
(rhizomatous)

Alhtough suitable vegetation associations and
hydrologic regimes present this species has never
been recorded in CCA. The nearest CNDDB
occurrence (EONDX 32121, from 1892) is 11
miles northwest of the study area, on Bouldin
Island.

Not Expected

Senecio aphanactis
rayless ragwort

Fed: None
CA:
CEQA,
2.2

Occurs on coastal scrub, chaparral, and
cismontane woodland on alkaline soils
between 15-800 meters. Known from ALA,
CCA, FRE, LAX, MER, MNT, ORA, RIV,
SBA, SCL, SCT, SCZ, SDG, SLO, SOL,
SRO, and VEN counties.

January-April
annual herb

Although suitable vegetation associations
substrates are present this species occurs at
elevations higher than present in the study area and
it is not known from valley bottoms of the Delta
area. The nearest CNDDB occurrence (EONDX
29159, from 1888) is 8 miles south of the study
area, Near Byron Hot Springs.

Not Expected

Senecio hydrophiloides
sweet marsh ragwort

Fed: None
CA:
CEQA,
4.2

Occurs on mesic substrate in lower montane
coniferous forest and meadow and seeps
between 0-2800 meters. Known from LAS,
MNO, MOD, PLU and SIS counties.

May-August
perennial herb

No suitable vegetation associations or suitable
substrate present.

Spergularia macrotheca var.
longistyla
long-styled sand-spurrey

Fed: None
CA:
CEQA,
1B.2

Occurs on alkaline substrates in meadows and
seeps, and marshes and swamps between 0255 meters. Know from ALA, CCA, NAP,
and SOL counties.

February-May
perennial herb

Suitable vegetation associations and substrate and
soil chemistry present. Nearest recorded CCH
occurrence is 9.25 miles south (JEPS90794).

SPECIES NAME
COMMON NAME

Puccinellia simplex
California alkali grass

LISTING
STATUS 1

HABITAT PREFERENCES, DISTRIBUTION
INFORMATION, & ADDITIONAL NOTES*

Fed: None
CA:
CEQA,
1B.2

Occurs in alkaline and vernally mesic
substrates, sinks, flats, and lake margins in
chenopod scrub, meadows and seeps, valley
and foothill grassland, and vernal pools
between 2-930 meters. Known from ALA,
BUT, CCA, COL, FRE, GLE, KNG, KRN,
LAK, LAX, MAD, MER, NAP, SBD, SCL,
SCR, SLO, SOL, STA, TUL, and YOL
counties.

Biological Resources Assessment – Knightsen Wetland Restoration and Flood Protection Project, Contra Costa County, California

None
Not Observed.
Would have been
detectable during 2017
surveys.

B-10

Appendix B Special-Status Plant Species
SPECIES NAME
COMMON NAME

LISTING
STATUS 1

HABITAT PREFERENCES, DISTRIBUTION
INFORMATION, & ADDITIONAL NOTES*

FLOWERING
PHENOLOGY/
LIFE FORM

Symphyotrichum lentum
Suisun Marsh aster

Fed: None
CA:
CEQA,
1B.2

Occurs in brackish and freshwater marshes
and swamps between 0-3 meters. Known from
CCA, MRN, NAP, SAC, SJQ, SOL, and SON
counties. Recognized as Aster lentus in TJM.
Intergrades into A. chilensis. USFWS uses the
name A. chilensis var. lentus.

MayNovember
perennial herb
(rhizomatous)

Tropidocarpum capparideum
caper-fruited tropidocarpum

Fed: None
CA:
CEQA,
1B.1
No Take

Occurs in valley and foothill grassland, often
alkaline hills, between 1 to 455 meters .
Known from FRE, MNT, and SLO counties.
Presumed extirpated from ALA, CCA, GLE,
SCL, and SJQ counties. Rediscovered in 2000
on Ft. Hunter Liggett.

Viburnum ellipticum
oval-leaved viburnum

Fed: None
CA:
CEQA,
2.3

Occurs on chaparral, cismontane woodland,
and lower montane coniferous forest between
215-1,400 meters. Known from CCA, FRE,
ELD, GLE, HUM, MEN, NAP, SHA, and
SON counties.

1Explanation

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE POTENTIAL

Suitable vegetation associations and appropriate
hydrologic characteristics are present. Nearest
recorded CNDDB occurrence is 2.8 miles to the
west near the confluence of Rock Slough and old
River (CNDDB EONDX #8004).

Not Observed.
Would have been
detectable during 2017
surveys.

March-April
annual herb

Suitable vegetation associations and alkaline soil
chemistry are present. Nearest recorded CNDDB
occurrence is 5.3 miles to the southeast and is an
extirpated occurrence along Highway 4 at Old
River (CNDDB EONDX #20439). A second
historic occurrence is from near Byron, 6.3 miles
south of the study area (CNDDB EONDX #20437).

Not Observed.
Would have been
detectable during 2017
surveys.

May-June
shrub
(deciduous)

No suitable vegetation associations present.

Absent

of State and Federal Listing Codes and HCP/NCCP Coverage

Federal listing codes:
California listing codes:
FE
Federally listed as Endangered
SE
State listed as Endangered
FT
Federally listed as Threatened
ST
State listed as Threatened
FPE
Federally proposed for listing as Endangered
SR
State listed as Rare
FPT
Federally proposed for listing as Threatened
SCE State candidate for listing as Endangered
FPD
Federally proposed for delisting
SCT State candidate for listing as Threatened
FC
Federal candidate species (former Category 1 candidates)
SC
Species of Concern – No longer maintained by USFWS
SLC
Species of local concern or conservation importance – No longer maintained by USFWS

California Native Plant Society codes:
1A Presumed extinct in California
1B Rare or Endangered in California and elsewhere
2
Rare or Endangered in California, more common elsewhere
3
Plants for which we need more information - Review list
4
Plants of limited distribution - Watch list

California Native Plant Society Threat Codes:
.1
Seriously Endangered in California (over 80% of occurrences Threatened / high degree and immediacy of threat)
.2
Fairly Endangered in California (20-80% occurrences Threatened)
.3
Not very Endangered in California (<20% of occurrences Threatened or no current threats known)
Notes: CNPS List 1A and some List 3 plant species lacking any threat information receive no threat code extension.
CNPS R-E-D Codes have been discontinued

Survey Recommendation Determinations Based On
Observed phenology at the time of reconnaissance
Seasonal weather patters
Collection dates of herbarium specimens
Blooming times given by the CNPS Inventory

East Contra Costa County Habitat Conservation Plan/Natural Community Conservation Plan (ECCCHCP?NCCP) includes special-status species designated as Covered or No-Take. To be a Covered
Species, a species had to meet certain criteria about range, status, impact, and data. Certain species were considered extremely rare and fully protected and are designated No-Take Species.
EONDX is the CNDDB Element Occurrence Index number which corresponds to unique records in the California Natural Diversity Database.
Abbreviations
AMA Amador
BUT Butte

CAL Calaveras
CCA Contra Costa
CNDDB CA Natural Diversity Database
CNPS CA Native Plant Society
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COL Colusa
DNT Del Norte
ELD El Dorado
FRE Fresno
GLE Glenn
HUM Humboldt
KRN Kern
LAK Lake
LAS Lassen
LAX Los Angeles
LCP Local Coastal Plan
MAD Madera
MOD Modoc
MEN Mendocino
MER Merced
MNT Monterey
MPA Mariposa
MRN Marin
NAP Napa
NEV Nevada
ORA Orange
PLA Placer
PLU Plumas
RIV Riverside
SAC Sacramento
SBA Santa Barbara
SBD San Bernardino
SBT San Benito
SCL Santa Clara
SCR Santa Cruz
SCT Santa Catalina Island
SCZ Santa Cruz Island
SDG San Diego
SFO San Francisco
SHA Shasta
SIE Sierra
SIS Siskiyou
SJQ San Joaquin
SMI San Miguel Island
SMT San Mateo
SNI San Nicolas Island
SOL Solano
SON Sonoma
SRO Santa Rosa Island
TEH Tehama
TJM The Jepson Manual
TJMII The Jepson Manual, 2nd. Ed.
TRI Trinity
TUL Tulare
VEN Ventura
YOL Yolo
YUB Yuba
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APPENDIX C

SPECIES NAME
COMMON NAME

SPECIAL-STATUS FISH AND WILDLIFE SPECIES KNOWN TO
OCCUR OR POTENTIALLY OCCURRING IN THE PROJECT
VICINITY
LISTING
STATUS1

HABITAT REQUIREMENTS &
ADDITIONAL NOTES

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE
POTENTIAL

Inhabits stabilized dunes along the San Joaquin River; current distribution is
restricted to the Antioch Dunes National Wildlife Refuge. Primary host plant
for larvae and adults is the naked buckwheat (Eriogonum nudum var.
auriculaturm). Adult flight season is August through September.

Stabilized dune habitat is present,
but the host plant is absent from the
study area. The project is located
outside of the species’ known range.
Species is restricted to the Antioch
Dunes National Wildlife Refuge.
The nearest occurrence (EONDX
#12922) is a nonspecific area
approximately 9.5 miles to the
northwest at the Antioch Sand
Dunes. The population is restricted
to two remnant sand dune sites.

Not Expected

Endemic to relatively large, highly turbid vernal pools, playas, lakes, and
grassy swales in the Central Valley from 16 to 5,577 feet (5-1,700 meters) in
elevation (59 FR 48136). Six disjunct populations reported from Vina Plains in
Tehama and Butte counties; greater Jepson Prairie in Solano County;
Sacramento NWR in Sacramento County; Tule Ranch portion of Yolo Basin
Wildlife Area in Yolo County; Grasslands Ecological Area, Flying M Ranch,
Ichord Ranch, and Virginia Smith Trust lands in Merced County, single
location in Stanislaus County; and two locations in the Los Padres National
Forest in Ventura County (59 FR 48136). Designated critical habitat
encompasses 8 units totaling 161,786 acres in Butte, Colusa, Mariposa,
Merced, Solano, Stanislaus, Tehama, and Ventura counties (71 FR 7118).

Species not known from Contra
Costa County. No suitable habitat is
present within the study area as the
alkali wetlands are small and not
highly turbid. Nearest occurrence
(EONDX 61696) ~16.2 miles to the
northeast at the Montezuma
Wetlands Vernal Pool Complex
(CNDDB 2017). Project is not
located within critical habitat.

Not Expected

FEDERAL/STATE LISTED, PROPOSED, CANDIDATE AND/OR FULLY PROTECTED SPECIES
INVERTEBRATES:

Apodemia mormo langei
Lange’s metalmark butterfly

Branchinecta conservatio
Conservancy fairy shrimp

Fed: FE
CA: SA
Xerces-CI

Fed: FE, CH
CA: SA
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SPECIES NAME
COMMON NAME

Branchinecta longiantenna
Longhorn fairy shrimp

Branchinecta lynchi
Vernal pool fairy shrimp

Callophrys mossii bayensis
San Bruno elfin butterfly

LISTING
STATUS1

HABITAT REQUIREMENTS &
ADDITIONAL NOTES

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE
POTENTIAL

Not Expected

Possible

Fed: FE, CH
CA: SA
HCP/NCCP
Covered

Species is extremely rare and endemic to small disjunct areas within Contra
Costa, Alameda, Merced and San Luis Obispo counties. In the Livermore
Vernal Pool Region of Alameda and Contra Costa counties, inhabits small,
clear, sandstone outcrop vernal pools with low alkalinity (USFWS 2005a).
Inhabits larger and warmer grassland pools with clear to turbid water in the
San Joaquin and Carrizo Vernal Pool Regions from 75-2,887 feet (23-880
meters) (USFWS 2005a).

The nearest reported occurrence
(EONDX #12023) is located at
Souza Ranch ~11.3 miles to the
south (CNDDB 2017). Only
reported occurrences within the
county are from along the southern
Contra Costa/Alameda County
border. Project is not located within
critical habitat. The study area does
not contain sandstone outcrop
vernal pools.

Fed: FT, CH
CA: SA
HCP/NCCP
Covered

Inhabit clear to tea-colored freshwater vernal pools in grass or mud bottomed
swales, or basalt flow depression pools in unplowed grasslands (59 FR 48136,
Eriksen and Belk 1999). Thirty-two known populations in the Central Valley
from Shasta to Tulare counties, and along the Central and South Coast Ranges
from Solano to San Benito counties (59 FR 48136). Often occur in low
densities and rarely co-occurs with other branchiopod species (Eng et al. 1990,
Simovich et al. 1992). Designated critical habitat encompasses 35 units
totaling 597,821 acres in Jackson County in Oregon, and Alameda, Amador,
Butte, Contra Costa, Fresno, Kings, Madera, Mariposa, Merced, Monterey,
Napa, Placer, Sacramento, San Benito, San Joaquin, Alameda, Amador, Butte,
Contra Costa, Fresno, Kings, Madera, Mariposa, Merced, Monterey, Napa,
Placer, Sacramento, San Benito, San Joaquin counties in California
(71 FR 7118).

There are sixteen reported
occurrences within 10 miles of the
study area. The nearest occurrence
(EONDX 45107) is located ~ 3.8
miles to the south within muddy
depressions in iodine bush scrub
(CNDDB 2017). Project is not
located within critical habitat.
Seasonal wetlands that provide
vernal hydrology and could
potentially support the species are
present within the Study Area.

Fed: FE
CA: SA,
Xerces

The San Bruno elfin butterfly is federally listed as endangered is designated as
critically imperiled by the Xerces Society’s Red List of Pollinator Insects of
North America. It is a small, brownish butterfly with a wingspan of 1 inch
belonging to the Lycaenidae family. The primary larval host plant for the San
Bruno elfin is broadleaf stonecrop (Sedum spathulifolium). Adult nectar plants
include bladder parsnip (Lomatium utriculatum), hog fennel (Lomatium
dasycarpum) and Oregon grape (Berberis pinnata) San Bruno elfin butterflies
are relatively weak flyers, and move less than 0.25 miles between habitat
patches. The adult flight period occurs between February and April. San Bruno
elfin deposit their eggs on the underside of S. spathulifolium and the larvae
hatch and begin feeding on its leaves within seven days (Shepherd et al. 2005).
Beginning in June the larvae enter diapause within the soil and leaf litter
around the base of the host plant. Extant populations are restricted to north
facing slopes in the fog belt; three locals in San Mateo County (San Bruno
Mountain, Montara Mountain and Milagra Ridge), two locals in Marin County
(Alpine Lake and Dillon Beach) and one local in Contra Costa County (Mount
Diablo).

No suitable habitat. Study area is
outside the known range of the
species.
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SPECIES NAME
COMMON NAME

Desmocerus californicus dimorphus
valley elderberry longhorn beetle

Lepidurus packardi
Vernal pool tadpole shrimp

LISTING
STATUS1

HABITAT REQUIREMENTS &
ADDITIONAL NOTES

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE
POTENTIAL

Fed: FT
CA: SA

The Valley elderberry longhorn beetle is an elongate, red & black bodied
beetle with long antenna measuring ½ to 1 inch in length. The valley
elderberry longhorn beetle is a federally threatened species (CDFW 2017a),
that is known to occur from southern Shasta County to Fresno County where
elderberry bushes (Sambucus spp.) grow. The beetle inhabits living, “stressed”
elderberry bushes, and their presence is often inferred based on oval exit holes
created when individuals leave the inner shrub to mate and feed. For larvae to
be successful in completing the cycle the stems of the elderberries must be at
least 1.0 inch or greater in diameter at ground level (USFWS 1999b). The
active period for adults occurs from March to June. This species is known to
occur from southern Shasta County to Fresno County. Specimens have also
been collected along the American River in Sacramento County, the Merced
River at McConnel State Recreation Area, and Putah Creek in Solano County.

No elderberry bushes within the
study area. The nearest occurrence
is more than 10 miles from the
study area (CNDDB 2017).

None

Fed: FE, CH
CA: SA
HCP/NCCP
Covered

A large, distinctive crustacean with an oval carapace and single, long pair of
cercopods (59 FR 48136). Inhabits vernal pools and swales in the Sacramento
Valley containing clear to highly turbid water; such pools are commonly found
in grass bottomed swales of unplowed grasslands and are occasionally mudbottomed and highly turbid (59 FR 48136). Designated critical habitat
encompasses 18 units totaling 228,785 acres in Alameda, Amador, Butte,
Colusa, Fresno, Kings, Madera, Mariposa, Merced, Sacramento, Shasta,
Solano, Stanislaus, Tehama, Tulare, Yolo, and Yuba counties (71 FR 7118).

The nearest reported occurrence
(EONDX #52749) is located ~9.5
miles west in claypan vernal pool
with vernal pool fairy shrimp in
2003 (CNDDB 2017). The study
area is not located within critical
habitat. Seasonal wetlands that
provide vernal hydrology and could
potentially support the species are
present within the Study Area.

Possible

Fed: FE, CH
CA: SSC

Green sturgeon reach maturity at around 15 years of age and can live to be 70
years old. Unlike salmon, they may spawn several times during their long
lives, returning to their natal rivers every 3-5 years. During spawning runs,
adult sDPS fish enter San Francisco Bay between mid-February and early May
and migrate rapidly up the Sacramento River. Spawning mainly occurs in cool
sections of the upper Sacramento River with deep, turbulent flows. Green
sturgeon spawn when water temperature is between 12-15 degrees Celsius. In
the fall, these post spawn adults move back down the river and re-enter the
ocean. After hatching, larvae and juveniles migrate downstream toward the
Sacramento-San Joaquin Delta and estuary. After rearing in the delta and
estuary for several years, they move out to the ocean.
The Sacramento River is an important migratory corridor for larval and
juvenile sturgeon during their downstream migration to the San Francisco Bay
Delta and Estuary. The San Francisco Bay Delta and Estuary provides yearround rearing habitat for juveniles, as well as foraging habitat for nonspawning adults and subadults in the summer months (NMFS 2008). Given the
lack of credible evidence, it does not appear that green sturgeon historically
utilized the San Joaquin River (Biological Review Team (BRT) 2005;
Beamesderfer et al. 2007).

The slough in the southwest portion
of the study area could provide
occasional habitat for green
sturgeon. The only occurrence
reported to CNDDB (EONDX
73304) discusses fish in San Pablo
Bay and Sacramento River detected
in 2006 and 2007 from non specific
locations. Critical habitat includes
Old River, which is hydrologically
connected to the unnamed slough of
the study area.

Possible

FISH:

Acipenser medirostris
Green sturgeon, southern DPS
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SPECIES NAME
COMMON NAME

Eucyclogobius newberryi
Tidewater goby

Hypomesus transpacificus
Delta Smelt

Oncorhynchus mykiss irideus
Steelhead
California Central Valley DPS

LISTING
STATUS1

HABITAT REQUIREMENTS &
ADDITIONAL NOTES

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE
POTENTIAL

Fed: FE, CH
CA: SSC
AFS-E

A California endemic fish that inhabits brackish coastal lagoons, estuaries and
marshes. Range extends from the Smith River in Del Norte County to Agua
Hedionda Lagoon in San Diego County. Species is typically an annual species.
The Greater Bay Area recovery unit extends from north of Bodega Head in
Sonoma County to the Salinas River Valley in Monterey County (USFWS
2005d). Critical habitat is limited to Humboldt, Mendocino, Sonoma, Marin,
San Mateo, Santa Cruz, Monterey, San Luis Obispo, Santa Barbara, Ventura
and Los Angeles Counties in California (73 FR 5920).

No brackish coastal lagoon, estuary
and marsh habitat present within the
study area. Project is not located
within critical habitat.

None

Fed: FT, CH
CA: SE
AFS-T

Inhabits brackish water in the Sacramento-San Joaquin Delta. Known from
Sacramento/San Joaquin Delta, Sacramento River as high as the confluence
with the Feather River, Mokelumne River, Cache Slough, Montezuma Slough,
San Pablo Bay, Suisun Bay, Suisun Marsh, Carquinez Strait, and Napa River
and Marsh. Spawns in freshwater habitat from February to August in shallow
water areas with submersed aquatic plants, suitable substrates and refugia.
Important spawning habitat include Barker, Lindsey, Cache, Prospect,
Georgiana, Beaver, Hog, and Sycamore sloughs and the Sacramento River in
the Delta, and tributaries of northern Suisun Bay. Critical habitat includes:
areas of all water and all submerged lands below ordinary high water and the
entire water column bounded by and contained in Suisun Bay (including
Grizzly and Honker Bays); Goodyear, Suisun, Cutoff, First Mallard and
Montezuma sloughs; and the existing contiguous waters contained within the
Delta (59 FR 65256).

The study area is within critical
habitat by contributing toward
adequate water flow and suitable
water quality; thereby, supporting
PCE for larval and juvenile
transport. Twelve occurences
documented within 10 miles of the
study area. The nearest occurrence
(EONDX #80900) is approximately
3.5 miles to the east in Old River on
the southeast side of Fay Island.
Suitable habitat is present in the
slough/channel within the study
area.

An anadromous fish that spends several years in the ocean; returning to
freshwater rivers to spawn and rear. Listing includes all naturally spawned
anadromous steelhead populations (and their progeny) below natural and
manmade impassable barriers in the Sacramento and San Joaquin Rivers and
their tributaries, excluding steelhead from San Francisco and San Pablo Bays
and their tributaries, as well as two artificial propagation programs: the
Coleman NFH, and Feather River Hatchery steelhead hatchery programs
(70 FR 37160). Designated critical habitat encompasses 2,308 miles streams,
254 square miles estuary habitat in Tehama, Butte, Glenn, Shasta, Yolo,
Sacramento, Solano, Yuba, Sutter, Placer, Calaveras, San Joaquin, Stanislaus,
Tuolumne, Merced, Alameda, Contra Costa counties (70 FR 52488). The
North Diablo Range watershed and South San Francisco Bay entire unit were
excluded from the designation based on their potential economic impact
(70 FR 52488). Primary constituent elements include: (1) freshwater spawning
sites, (2) freshwater rearing sites, (3) freshwater migration corridors free of
obstructions, (4) estuarine areas free of obstructions, and (5) nearshore marine
areas free of obstructions (70 FR 52488).

Project is within the designated
California Central Valley DPS.
Project is not located within critical
habitat. According to the CDFW
California Fish Passage Assessment
Database, there are no partial or
total barriers separating the slough
within the study area, a tributary to
Werner Dredger Cut, from the San
Joaquin River Delta (Elston 2017).
The portion of the slough within the
study area is approximately 0.7
miles west (upstream) from
steelhead Critical Habitat. There are
two reported CNDDB occurences
within a 10-mile radius of the study
area; the nearest occurrence
(EONDX #92687) was reported
from ~9 miles north of the study
area near Chipps Island in the San
Joaquin River from a seining effort
in 2012 which detected positive
presence at 19 beach seining sites
(CNDDB 2017).

Fed: FT, CH
CA: AFS-T
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SPECIES NAME
COMMON NAME

Spirinchus thaleichthys
Longfin smelt

Thaleichthys pacificus
eulachon

LISTING
STATUS1

HABITAT REQUIREMENTS &
ADDITIONAL NOTES

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE
POTENTIAL

Fed: CT
CA: ST, SSC

The longfin smelt is a pelagic (lives in open water) estuarine fish that typically
measures 3.5 to 4.3 inches standard length, although third-year females may
grow up to 5.9 inches. The longfin smelt (Spirinchus thaleichthys) belongs to
the true smelt family Osmeridae, and is one of three species in its genus.
Longfin smelt occupy different habitats of the estuary at various stages in their
life cycle. Longfin smelt generally spawn in freshwater and then move
downstream to brackish water to rear. Juvenile and adult longfin smelt have
been found throughout the year in salinities ranging from pure freshwater to
pure seawater, although once past the juvenile stage, they are typically
collected in waters with salinities ranging from 14 to 28 parts per thousand
(ppt) (Baxter 1999). Longfin smelt are thought to be restricted by high water
temperatures, generally greater than 22 degrees Celsius (°C) (71 degrees
Fahrenheit (°F)) (Baxter et. al. 2010), and will move down the estuary
(seaward) and into deeper water during the summer months, when water
temperatures in the Bay-Delta are higher. The known range of the longfin
smelt extends from the San Francisco Bay-Delta in California northward to the
Cook Inlet in Alaska.

Suitable habitat is present in the
tributary slough to Werner Dredger
Cut on the southwest corner of the
study area. The nearest occurrence
is approximately 3.3 miles to the
east along Old River at Railroad
Bridge where annual occurrences
were recorded between 2009 and
2012 (EONDX 90775). There are
no known fish barriers between the
Old River and the slough within the
study area.

Possible

Fed: FT
CA: SA

Eulachon are an anadromous forage fish and are endemic to the northeastern
Pacific Ocean; they range from northern California to southwest and southcentral Alaska and into the southeastern Bering Sea. The southern DPS of
eulachon is comprised of fish that spawn in rivers south of the Nass River in
British Columbia to, and including, the Mad River in California. Adult
eulachon typically spawn at age 2-5 in the lower portions of rivers. Many
rivers within the range of eulachon have consistent yearly spawning runs;
however, eulachon may appear in other rivers only on an irregular or
occasional basis. The spawning migration usually occurs between December
and June.

The study area is thought to be
outside of the species’ known range.
There is an occurrence of eulachon
at Clifton Court Forebay from 1984
but it is not verified that the species
identification was accurate
(EONDX 91936).

Not Expected
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SPECIES NAME
COMMON NAME

LISTING
STATUS1

HABITAT REQUIREMENTS &
ADDITIONAL NOTES

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE
POTENTIAL

A large terrestrial salamander that inhabits seasonal/semi-permanent water
sources (3-4 months in duration) and adjacent upland habitat with small
fossorial mammal activity in lowland grasslands, oak savannah and mixed
woodlands. Range includes the Central Valley and Central Coast ranges from
Colusa County south to San Luis Obispo and Kern counties from sea level to
3,460 feet (1,054 meters) in elevation with two disjunct populations within
Sonoma County and Santa Barbara County. Species have been documented
traveling distances up to 1 mile (1.6 km) (Austin and Shaffer 1992).
Designated critical habitat encompasses 199,109 acres in 20 counties and is
grouped into 4 regions: Central Valley, Southern San Joaquin, East Bay and
Central Coast (70 FR 49380). The East Bay Region includes Alameda County,
south to Santa Benito and Santa Clara counties, and west to the eastern
portions of San Joaquin and Merced counties (70 FR 49380). Primary
constituent elements include: (1) standing bodies of fresh water that support
inundation during winter rains and hold water for a minimum of 12 weeks in a
year of average rainfall; (2) upland habitats adjacent and accessible to breeding
ponds that contain small mammal burrows or other underground habitat; and
(3) accessible upland dispersal habitat between occupied locations that allow
for movement between such sites (70 FR 49380).

Annual and ruderal grasslands
within the study area provide
suitable aestivation habitat, but the
study area is surrounded by
agricultural use. The alkali wetlands
on site are not expected to provide
suitable breeding habitat as they do
not appear to support the proper
hydrology (hold water for at least
three months). The salinity levels of
the wetlands on site are not known.
There are 84 recorded occurrences
within a 10-mile radius of the study
area (no occurences within a 5-mile
radius). The nearest reported
breeding occurrence is ~6 miles to
the southwest from a stock pond
near Deer Valley Road in 2005
(EONDX 63055) (CNDDB 2017).
The nearest “Suitable Migration and
Aestivation Habitat” and “Potential
Breeding Habitat” as mapped by the
ECCCHCP is located ~7 miles
southwest of the study area. The
majority of the study area (except
for the southwest portion) was
historically tidal marsh habitat.
Tidal habitat that contains
fluctuating salinity levels in not
suitable habitat, this is thought to be
why California tiger salamander
occurrences have not been recorded
in this northeastern section of
Contra Costa County (Stanford et
al. 2011).

Not Expected

AMPHIBIANS:

Ambystoma californiense
California tiger salamander
Central California DPS

Fed: FT, CH
CA: ST
HCP/NCCP
Covered
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SPECIES NAME
COMMON NAME

Rana draytonii
California red-legged frog

LISTING
STATUS1

Fed: FT, CH
CA: SSC
HCP/NCCP
Covered

HABITAT REQUIREMENTS &
ADDITIONAL NOTES

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE
POTENTIAL

A medium-sized frog that inhabits lowlands & foothills in or near permanent
sources of deep water with dense, shrubby or emergent riparian vegetation up
to 4,921 feet (1,500 meters) in elevation (Jennings and Hayes 1994, Bulger et
al. 2003, Stebbins 2003). Range extends from Redding to Baja California,
Mexico with hybridization occurring with the California red-legged frog from
the Oregon border to Marin County. Breeding occurs between November and
April in standing or slow moving water with emergent vegetation, such as
cattails (Typha spp.), tules (Scirpus spp.) or overhanging willows (Salix spp.)
(Hayes and Jennings 1988). Larvae undergo metamorphosis 3 ½ to 7 months
following hatching (Jennings and Hayes 1984, 1994). Designated critical
habitat encompasses 1,636,609 acres in 20 counties and is grouped into 4
regions: Central Valley, Southern San Joaquin, East Bay and Central Coast
(75 FR 12816). The East Bay Region includes Alameda County, south to Santa
Benito and Santa Clara counties, and west to the eastern portions of San
Joaquin and Merced counties (75 FR 12816). Primary constituent elements
include: (1) aquatic breeding habitat; (2) non-breeding aquatic and riparian
habitat; (3) Upland habitats associated with riparian and aquatic habitat; and
(4) dispersal habitat that comprising accessible upland or riparian habitat
within and between occupied or previously occupied sites that are located
within 1 mi (1.6 km) of each other, and that support movement between such
sites (75 FR 12816).

There are 61 documented CNDDB
occurences within a 10 mile radius
of the study area. The nearest
occurrence (EONDX #48698) is
located approximately 7.5 miles
south within a created pond
designated for cattle grazing
(CNDDB 2017). There is suitable
upland habitat within the study area,
but the study area is surrounded by
agricultural use. The seasonal
wetlands do not support the
necessary hydrology for breeding
habitat. The slough and permanent
wetland habitats are not likely to
support breeding due to varying
salinity levels and the presence of
fish and other predators. The
majority of the study area (except
for the southwest portion) was
historically tidal marsh habitat.
Tidal habitat that contains
fluctuating salinity levels in not
suitable habitat, this is thought to be
why California red-legged frog
occurrences have not been recorded
in this northeastern section of
Contra Costa County (Stanford et
al. 2011).

Not Expected
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SPECIES NAME
COMMON NAME

LISTING
STATUS1

HABITAT REQUIREMENTS &
ADDITIONAL NOTES

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE
POTENTIAL

Fed: FT, CH
CA: ST
HCP/NCCP
Covered

The Alameda whipsnake is a subspecies of the California whipsnake,
Masticophis lateralis, which inhabits the foothills and mixed deciduous and
pine forests of the Sierra Nevada and Coast Range mountains from Siskiyou
County in northern California to the flatland desert in Cañon de Los Reyes in
southern Baja California (Stebbins 2003). The Alameda whipsnake inhabits the
inner Coast Ranges in western and central Contra Costa and Alameda counties
(Jennings 1983, McGinnis 1992, Swaim 1994). Habitat fragmentation has
restricted its range into five recognized subpopulations: Tilden-Briones
population, Oakland-Las Trampas population, Hayward-Pleasanton Ridge
population, Mount Diablo-Black Hills population, and Sunol-Cedar Mountain
population. Designated critical habitat encompasses 154,834 acres in Alameda,
Contra Costa and Santa Clara counties (71 FR 58176). Primary constituent
elements include: (1) scrub/shrub communities with a mosaic of open and
closed canopy; (2) woodland or annual grassland plant communities
contiguous to lands containing PCE 1; and (3) lands containing rock outcrops,
talus, and small mammal burrows within or adjacent to PCE 1 and or PCE 2
(71 FR 58176).

Outside of species known range.
Suitable secondary habitat
(grassland/riparian), present within
the study area; no scrub/rocky
habitat nearby. The nearest
occurrence (EONDX #79955) lies
approximately 8.4 miles to the
southwest, along Kellogg Creek 2.6
miles downstream of the Los
Vaqueros Dam. Study area is
approximately 8 miles east of
nearest “movement habitat” as
indicated by the ECCCHCP.

None

The most aquatic of California garter snakes, this species prefers freshwater
marsh and low-gradient streams, and has adapted to drainage canals and
irrigation ditches (CNDDB 2017) predominantly in the Central Valley.

The project is located within the
species’ known range, and within
designated ECCC HCP “core
habitat” and “movement and
foraging habitat.” The tidal sloughs
and irrigation channels within the
study area may provide suitable
habitat for giant garter snake.
Thirteen documented occurences
reported within a 10-mile radius of
the study area; all occurences
located north of the study area
within the San Joaquin River Delta.
The nearest reported occurrence
(EONDX #95080) lies ~5.7 miles
north near Bethel Island Road along
a False River, where the snake was
found on the north-facing slope of a
levee in 2014 (CNDDB 2017).

Possible

REPTILES:

Masticophis lateralis euryxanthus
Alameda whipsnake

Thamnophis gigas
Giant gartersnake

Fed: FT
CA: ST
HCP/NCCP
Covered
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Appendix C Special-Status Fish and Wildlife Species
SPECIES NAME
COMMON NAME

LISTING
STATUS1

HABITAT REQUIREMENTS &
ADDITIONAL NOTES

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE
POTENTIAL

Highly colonial species, most numerous in central valley & vicinity. Largely
endemic to California. Nest in emergent vegetation within aquatic and riparian
habitats. Breeds from mid-March through early August; double-brooded
(Baicich & Harrison 2005, Shuford and Gardali 2008).

Suitable habitat present within the
permanent wetlands and slough
habitat in the southeast corner of the
study area. Confirmed breeder in
Contra Costa County (Glover
2009). The study area is identified
as “Suitable Core Habitat” and as
“Primary Foraging Habitat” by the
ECCCHCP. There are six reported
occurrences within a 10-mile radius
from the project site with the
nearest occurrence comprised of
over 1,000 tricolored blackbirds
observed ~7 miles to the southwest
(EONDX 7175) in Marsh Creek
Reservoir (CNDDB 2017). Nesting
red-winged blackbirds were
observed during the reconnassiance
survey.

Possible
(nesting)

A large diurnal raptor that nests on cliffs and in large trees in open areas.
Forages in open terrain including grasslands, deserts, savannahs and early
successional stages of forest and shrub habitats (Kochert et al. 2002). A yearround resident in the greater Bay Area. Breeding begins in February to late
May; single-brooded (Baicich & Harrison 2005)

Suitable nesting habitat is present
among large trees within and
adjacent to the study area. Suitable
foraging habitat is present within
the grasslands of the study area.
There are seven reported
occurrences within a 10-mile radius
of the study area, all concentrated to
the south. The nearest reported
occurrence (EONDX 74849) is
located ~7.4 miles to the south from
1994 (CNDDB 2017). The species
is known to breed in Contra Costa
County, including the Brentwood
7.5 mi quad where the study area is
located (Glover 2009, CNDDB
2017). The study area is within
“Suitable Habitat” as indicated by
the ECCCHCP.

Possible
(nesting,
wintering)

BIRDS:

Agelaius tricolor
Tricolored blackbird
(nesting colony)

Aquila chrysaetos
Golden eagle
(nesting, wintering)

Fed: none
CA: SCE,
SSC
ABC, BCC
HCP/NCCP
Covered

Fed: none
CA: WL, FP
BCC
HCP/NCCP
No Take
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Appendix C Special-Status Fish and Wildlife Species
SPECIES NAME
COMMON NAME

Buteo swainsoni
Swainson’s hawk
(nesting)

Charadrius alexandrinus nivosus
Western snowy plover
(nesting)

Elanus leucurus
White-tailed kite
(nesting)

LISTING
STATUS1

Fed: none
CA: ST
ABC, BCC
HCP/NCCP
Covered

Fed: FT, CH
CA: SSC
ABC, BCC

Fed: none
CA: FP
HCP/NCCP
No Take

HABITAT REQUIREMENTS &
ADDITIONAL NOTES

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE
POTENTIAL

A gregarious summer resident that inhabits open grasslands, shrublands,
woodlands, and agricultural areas throughout the Central Valley and the
valleys of the Sierra Nevada in Inyo and Mono counties (England et al. 1997).
Nests are built in a variety of trees and shrubs; breeding occurs from March to
August and are single brooded (Baicich & Harrison 2005).

Suitable nesting habitat is present
among large trees within and
adjacent to the study area. There are
fifty-eight reported nesting
occurrences within a 10-mile radius
(CNDDB 2017). The nearest
reported nesting occurrence
(EONDX #101359) is located ~1.2
miles to the south from 2015
(CNDDB 2017). The species is a
confirmed nester in eastern Contra
Costa County east of Antioch
(Glover 2009). The study area is
within “Potential Foraging Habitat”
as indicated by the ECCCHCP.

Possible
(nesting)

Inhabits beaches, mud flats, estuaries, salt evaporation ponds and inland river
channels with banks for foraging. Breeds on sandy beaches, dunes, levees,
river banks and dry salt evaporation beds along the California coastline
typically in areas with minimal human disturbance. San Francisco Bay is
within USFWS Recovery Unit 3 (USFWS 2007). Breeding begins in March;
double-brooded (Baicich & Harrison 2005). Federal listing applies only to the
Pacific coastal population that nests within 50 miles of the Pacific Ocean on
the mainland coast, peninsulas, offshore islands, bays, estuaries, or rivers of
the U.S. and Baja, CA; “Species of Special Concern" designation refers to both
the coastal & interior populations (CNDDB 2017, USFWS 2007).

No suitable nesting habitat present
within the study area. Not located
within designated critical habitat.
No reported observations from
project vicinity (Glover 2009,
CNDDB 2017).

None
(nesting)

Inhabits grasslands, agriculture fields, oak woodlands, savannah and riparian
habitats in rural and urban areas. Feeds primarily on California voles. Yearround resident of Central and Coastal California. Breeding begins in February;
sometimes double-brooded (Baicich & Harrison 2005).

Suitable nesting habitat is present
within the few mature trees on site,
and suitable foraging habitat is
present throughout the study area.
There are three reported
occurrences within 10 miles of the
study site with the nearest two
occurrences located ~3 miles to the
northwest in 2005 (EONDX 64354)
and 2004 (EONDX 54958)
(CNDDB 2017). The species is
known to breed throughout all of
Contra Costa County (Glover
2009).
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Appendix C Special-Status Fish and Wildlife Species
SPECIES NAME
COMMON NAME

Falco peregrinus anatum
American peregrine falcon
(nesting)

Laterallus jamaicensis coturniculus
California black rail

Rallus longirostris obsoletus
Ridgeway’s rail

Riparia riparia
Bank swallow
(nesting)

LISTING
STATUS1

Fed: Delisted
CA: Delisted
FP, BCC
HCP/NCCP
No Take

Fed: none
CA: ST, FP
ABC, BCC

Fed: FE
CA: SE, FP
ABC

Fed: none
CA: ST

HABITAT REQUIREMENTS &
ADDITIONAL NOTES

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE
POTENTIAL

Typically a year-round resident in California and most common along the
coast. Nests on cliffs, but frequently uses man-made structures such as bridges
and buildings. Nests are generally located close to water bodies with abundant
avian prey. Breeding begins in March; single-brooded (Baicich & Harrison
2005).

No suitable nesting habitat, i.e.
prominent cliff-like features,
present within the study area. No
reported occurrences within 10
miles of the study area; with the
nearest occurrence (EONDX
#102401) located ~12 miles to the
southwest in rocky outcropping in
rolling chaparral/scrub oak
(CNDDB 2017).

Smallest of the rails; inhabits tidal marshes, freshwater wetlands and marshes.
Wintering habitat similar to breeding habitat. Occurs most commonly in tidal
emergent wetlands dominated by pickleweed, or in brackish marshes
supporting bulrushes in association with pickleweed. In freshwater, usually
found in bulrushes, cattails, and saltgrass (Zeiner et al. 1988-1990). A yearround resident of the San Francisco Bay Area. Breeding begins in March;
sometimes double-brooded (Baicich & Harrison 2005).

Suitable wetland/slough habitat
located in the southeast corner of
the study area, however limited
vegetation is available for cover and
the steep sloping shoreline of the
canals are not preferred. No
pickleweed is present within the
study area. There are thirteen
reported CNDDB occurences within
a 10 mile radius of the study area
with three occurences located less
than 3 miles to the east on inchannel islands in the Old River
(CNDDB 2017).

Possible

One of four subspecies from the obsoletus group, restricted to the San
Francisco Bay Area. Inhabits coastal wetlands dominated by pickleweed
(Salicornia spp.) and cordgrass (Spartina spp.). Wintering habitat similar to
breeding habitat. Breeding begins in March; single-brooded (Baicich &
Harrison 2005).

No coastal wetland meeting specific
habitat requirements near the study
area (e.g. dominant pickleweed/
cordgrass) There are no reported
CNDDB occurences within a 10
mile radius of the study area; with
the nearest occurrence ~20 miles to
the east (CNDDB 2017).

None

Nests in colonies in vertical banks with friable soils. Breeds from April to
August. Most of California’s nesting colonies occur along the upper
Sacramento River. Breeding begins in April; double-brooded (Baicich &
Harrison 2005).

No reported occurences located
within a 10-mile radius of the study
area; nearest reported occurrence
located ~11 miles to the north from
the western bank of Seven Mile
Slough in 2000 (EONDX 44076)
(CNDDB 2017). Not known to
breed in Contra Costa County
(Glover 2009, CNDDB 2017).

None
(nesting)
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Appendix C Special-Status Fish and Wildlife Species
SPECIES NAME
COMMON NAME

LISTING
STATUS1

HABITAT REQUIREMENTS &
ADDITIONAL NOTES

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE
POTENTIAL

Sternula antillarum browni
California least tern
(nesting colony)

Fed: FE
CA: SE, FP
ABC

Breeds in colonies on bare soil, sand and mudflats along the California coast
and the San Francisco Bay Area. Winters south to Mexico. Breeding begins in
May; single-brooded (Baicich & Harrison 2005).

No suitable habitat present within
the study area. Three reported
occurrences within 20 miles of
study area, located along Suisun and
Honker bays (CNDDB 2017).

None
(nest colony)

Strix occidentalis caurina
Northern spotted owl

Fed: FT
CA: ST, SSC
ABC

Inhabits coniferous forests from western British Columbia to the San Francisco
Bay. In California owls inhabit Douglas fir mixed conifer and coastal redwood
forests. Requires moderate to high canopy cover with sufficient large dead or
dying trees/snags and abundant arboreal or semiarboreal prey base. Breeding
begins in April; single-brooded.

Outside of species known range. No
suitable habitat present within the
study area. Not reported from the
project vicinity (CNDDB 2017).

None

Fed: none
CA: FP

A small, nocturnal carnivore that feeds on arthropods, rodents, lizards,
amphibians, small birds and a variety of fruits and berries. Inhabits a variety of
areas from riparian, montane and coniferous woodlands, chaparral, desert and
tropical habitats with rocky outcroppings, canyons, or talus slopes near open
water up to 1,400 meters (Poglayen-Neuwall and Toweill 1988). Breeding
season occurs from February to May. Dens in rocky areas in crevices, tree
hollows, dens made by other animals, and manmade structures in rural
/suburban areas; relocates to new denning site every few days.

Waterways within study area may
provide suitable riparian habitat, but
lack of cover, e.g. wooded riparian
corridors, deteriorates habitat
quality for this species. Ringtail
occurrences are not tracked in
CNDDB (CDFW 2017a).

Not Expected

Fed: FE
CA: SE, FP

A small endemic, pickleweed (Salicornia spp.) obligate species of tidal
marshes of the San Francisco Bay Area. Requires adjacent upland tidal zones
for escape cover during floods. Two recognized subspecies, R. r. halicoetes
that inhabits San Pablo and Suisun bays and R. r. raviventris that inhabits the
South San Francisco Bay including Corte Madera and Richmond marshes.

No suitable tidal marsh habitat
within the study area. Outside
species known range. Occurrences
clustered along San Pablo, Suisun
and San Francisco Bays.

None

Fed: FE
CA: SE

The riparian brush rabbit is a small cottontail that is secretive by nature.
Historically, riparian brush rabbits inhabited dense, brushy areas of San
Joaquin Valley riparian forests, marked by extensive thickets of wild rose
(Rosa spp.), blackberries (Rubus spp.), and willows (Salix spp.). Thriving mats
of low-growing vines and shrubs serve as ideal living sites where they build
tunnels under and through the vegetation. For the most part, riparian brush
rabbits remain hidden under protective shrub cover. They seldom venture more
than 1 meter (3.3 ft) from cover and refrain from too much movement. A
typical response if danger presents itself is to retreat back into the cover rather
than to be pursued in open areas.Caswell Memorial State Park is the largest
remaining area of suitable habitat (261 acres) within the historic range and
houses the only known remaining population of riparian brush rabbits.

No suitable habitat within the study
area. The study area is outside of
the species’ known range.

None

MAMMALS:

Bassariscus astutus
Ringtail

Reithrodontomys raviventris
Salt-marsh harvest mouse

Sylvilagus bachmani riparius
Riparian brush rabbit
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Appendix C Special-Status Fish and Wildlife Species
SPECIES NAME
COMMON NAME

Vulpes macrotis mutica
San Joaquin kit fox

LISTING
STATUS1

Fed: FE
CA: ST
HCP/NCCP
Covered

HABITAT REQUIREMENTS &
ADDITIONAL NOTES

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE
POTENTIAL

The smallest North American canid, the kit fox inhabits valley bottom and
foothills from southern Kern County north to Contra Costa, Alameda, and San
Joaquin Counties on the west, and near La Grange, Stanislaus County on the
east side of the Central Valley and some of the larger scattered islands of
natural land on the Valley floor in Kern, Tulare, Kings, Fresno, Madera, and
Merced Counties (USFWS 1998). Species occupies habitats with open or low
vegetation with loose soils. In the northern portion of their range, they occupy
grazed grasslands and to a lesser extent valley oak woodlands (USFWS 1998).
Kit fox are also found in grazed grasslands including areas adjacent to tilled or
fallow fields, and suburban settings (USFWS 1998). Requires loose-textured
sandy soils for burrowing, and a suitable prey base.

Study area is not within “Suitable
Habitat” as mapped by the
ECCCHCP. Grassland habitat is
present within the study area.
Twelve reported occurrences within
a 10-mile radius from project site to
the west and southwest along Mt.
Diablo foothills and neighboring
agricultural lands; however agency
personnel have questioned the
validity of many of these
occurrences. The nearest reported
occurrence (EONDX 67433) is
located ~6 miles to the south from
1975 (CNDDB 2017). Currently the
most northernly established
population of San Joaquin kit fox is
located near Santa Nella, 70 miles
south of study area (personal comm.
B. Cypher).

Not Expected

A native solitary bee that specializes in pollinating yellow carpet
(Blennosperma spp.) within vernal pools. These bees inhabit the soils in
adjacent uplands surrounding vernal pools.

No suitable habitat present. Study
area lacks vernal pools;
Blennosperma spp. host plant
absent. Nearest reported occurrence
(EONDX 59380) ~12 miles to the
west at Black Diamond Mines
Regional Park (CNDDB 2017).

None

Inhabits stabilized riverine sand dunes. Reported from Contra Costa, Solano,
Glenn, Tehama, Sutter, and Shasta counties. Antioch Dunes occurrence
reported in 1953 is considered to be extirpated.

Stabilized interior sand dune habitat
is present within the study area.
However there is only one reported
occurrence (EONDX 6190) from
Antioch Dunes dating back to 1953
which is thought to be extirpated
(CNDDB 2017). Virtually nothing
is known about the population sites,
life histories, or habitat
requirements of this species, other
than that they may prefer sandy
soils (USFWS 2002). They are
expected to have relatively small
home ranges.

Not Expected

SENSITIVE AND LOCALLY RARE SPECIES
INVERTEBRATES:

Andrena blennospermatis
Blennosperma vernal pool Andrenid
bee

Anthicus antiochensis
Antioch Dunes anthicid beetle

Fed: None
CA: SA

Fed: None
CA: SA
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SPECIES NAME
COMMON NAME

Bombus crotchii
Crotch bumble bee

Bombus occidentalis
Western bumble bee

LISTING
STATUS1

Fed: None
CA: SA,
Xerces

Fed: None
CA: SA,
Xerces

HABITAT REQUIREMENTS &
ADDITIONAL NOTES

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE
POTENTIAL

This species occurs from coastal California east to the Sierra Nevada Cascade
crest. It occurs at relatively warm and dry sites in open grassland and scrub
habitats. Colonies are annual and only the new, mated queens overwinter.
Nests are often located underground in abandoned rodent nests, or above
ground in tufts of grass, old bird nests, rock piles, or cavities in dead trees.

Suitable open grassland habitat
present within the study area,
however this small habitat patch is
surrounded by agricultural use. One
reported occurrence (EONDX
#98555) is within a 10-mile radius
of the study area, from a nonspecific location in Antioch dating
back to 1926 (CNDDB 2017).
There have been no reported
occurences within Contra Costa
County since 1951. There is one
occurrence submitted to Bumble
Bee Watch in 2015 (Bumble Bee
Watch 2017). Widespread use of
pesticides in agricultural lands and
habitat fragmentation are thought to
have led to severe declines of the
species.

Not Expected

It is a medium-sized (1 – 2 cm) bumble bee with a short head. The abdomen is
color variable, but all individuals have a transverse band of yellow hair on the
thorax in front of the wing bases, and the tip of the abdomen is almost always
white. Western Bumble Bee lives in a diverse range of habitats, including
mixed woodlands, farmlands, urban areas, montane meadows and into the
western edge of the prairie grasslands. Like many bumble bees, it typically
nests underground in abandoned rodent burrows or within hollows in decaying
wood (COSEWIC 2014).

Suitable grassland habitat present
within the study area however this
small habitat patch is surrounded by
agricultural use. Three reported
occurences within a 10-mile radius
of the study area; most recent
occurrence (EONDX #100104)
from 1979 from the Antioch Sand
Dunes; all other nearby reported
occurences date back to the late
1930’s (CNDDB 2017). There are
no occurrence submitted to Bumble
Bee Watch in the San Francisco
Bay Area (Bumble Bee Watch
2017). Widespread use of pesticides
in agricultural lands and habitat
fragmentation are thought to have
led to severe declines of the species.

Not Expected
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SPECIES NAME
COMMON NAME

Branchinecta mesovallensisMidvalley fairy shrimp

Coelus gracilis
San Joaquin dune beetle

Efferia antiochi
Antioch efferian robberfly

Eucerceris ruficeps
Redheaded sphecid wasp

LISTING
STATUS1

HABITAT REQUIREMENTS &
ADDITIONAL NOTES

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE
POTENTIAL

Fed: None
CA: SA
HCP/NCCP
Covered

Endemic to the Central Valley vernal pools and artificial habitats such as
roadside ditches and railroad toe-drains. Restricted to the Southeastern
Sacramento, Southern Sierra Foothill, San Joaquin, and Solano-Colusa Vernal
Pool regions (USFWS 2005a). Inhabits vernal pools and grassy swales; species
tolerant of warm water and extremely short-lived pools/swales (USFWS
2005a). Reported from Jepson Prairie, Travis Air Force Base, Mather Field,
Byron Airport, Haystack Mountain, Arena Plains National Wildlife Reserve in
Solano, Sacramento, Contra Costa, San Joaquin, Merced, Madera and Fresno
counties. May co-occur with vernal pool fairy shrimp (USFWS 2005a).

Seasonal wetlands that provide
vernal hydrology and could
potentially support the species are
present within the Study Area. The
nearest reported occurrence
(EONDX 48372) is located ~4.5
miles to the southeast near Marsh
Creek Road and is from an
unspecified date. There are two
occurrences (EONDX 48332,
66824) ~9 miles to the south near
the Byron Airport from 1997 and
2006 (CNDDB 2017).

Possible

Fed: None
CA: SA

An endemic darkling beetle of California and Baja California, Mexico. This
small nocturnal, flightless sand burrowing beetle inhabits coastal dune scrub
with herbaceous plants and sandy soils. Primarily found under vegetation or
vegetative debris in the fore-dunes and sand hummocks from Santa Cruz to
San Diego counties.

No coastal dune scrub habitat
within the study area. There is one
reported occurrence (EONDX
22743) from Antioch Dunes dating
back to 1974 which is thought to be
extirpated (CNDDB 2017).

None

Inhabits sand dunes. Recorded from Contra Costa and Fresno counties.

Stabilized interior dune habitat is
present within the study area. There
is one reported occurrence
(EONDX 6191) from the Antioch
Dunes dating back to 1981
(CNDDB 2017). Virtually nothing
is known about the population sites,
life histories, or habitat
requirements of this species, other
than that they may prefer sandy
soils (USFWS 2002). They are
expected to have relatively small
home ranges.

Not Expected

Inhabits interior sand dunes. Recorded from Contra Costa, Stanislaus, and
Fresno counties.

Stabilized interior dune habitat is
present within the study area. There
is one reported occurrence
(EONDX 60286) from Antioch
Dunes in 1979 (CNDDB 2017).
Virtually nothing is known about
the population sites, life histories, or
habitat requirements of this species,
other than that they may prefer
sandy soils (USFWS 2002). They
are expected to have relatively small
home ranges.

Not Expected

Fed: None
CA: SA

Fed: None
CA: SA
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SPECIES NAME
COMMON NAME

Helminthoglypta nickliniana bridgesi
Bridges’ coast range shoulderband
(snail)

Hygrotus curvipes
Curved-foot hygrotus diving beetle

Idiostatus middlekauffi
Middlekauff's shieldback katydid

Linderiella occidentalis
California linderiella

LISTING
STATUS1

Fed: None
CA: SA

Fed: None
CA: SA

Fed: None
CA: SA

Fed: None
CA: SA

HABITAT REQUIREMENTS &
ADDITIONAL NOTES

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE
POTENTIAL

Suitable habitat present among
annual grassland within the study
area. One reported occurrence
(EONDX 23088) from Perkins
Canyon on the eastern slope of Mt.
Diablo in 1995 (CNDDB 2017);
observed from Oakley-Trembath
Flood Detention Basin (Nomad
2010).

Possible

Inhabits small ponds, roadside ditches, vernal wetlands, and pools in
intermittent streams, most of which support alkali-tolerant vegetation and dry
up during the summer. Known from western margin of San Joaquin Valley,
from Oakley in Contra Costa County south through Alameda County

Suitable habitat is present within the
seasonal and permanent wetlands of
the study area. There are ten
reported occurences within a 10mile radius of the study area with
the nearest occurrence located ~5
miles to the northwest (EONDX
7180) from an unknown date
(CNDDB 2017).

Possible

Only reported from one location in California, the Antioch Dunes in 1965.
Although none have been reported since then, the species is considered to be
extant.

Stabilized interior dune habitat is
present within the study area. The
only reported occurrence (EONDX
6192) is from Antioch Dunes in
1965 (CNDDB 2017). This species
is only known only from the
Antioch Dunes NWR. Virtually
nothing is known about the
population sites, life histories, or
habitat requirements of this species,
other than that they may prefer
sandy soils (USFWS 2002). They
are expected to have relatively small
home ranges.

Not Expected

An aquatic crustacean in the Anostroca family smaller than the vernal pool
fairy shrimp with distinctive red eyes. Inhabit clear large vernal pools and
lakes, but are fairly tolerant of high water temperatures and turbidity. Most
common fairy shrimp in the Central Valley.

Seasonal wetlands that provide
vernal hydrology and could
potentially support the species are
present within the Study Area.
There are five reported occurences
within a 10-mile radius of the study
area. The nearest occurrence
(EONDX #94501) lies ~1 mile to
the northwest where cysts were
observed in the soil from a property
with 21 seasonal wetlands (CNDDB
2017).

Possible

Inhabits open hillsides in Alameda and Contra Costa counties and lowland
grassland areas with thistles, weeds and rock piles. The Bridges’ Coast Range
shoulderband snail range include Contra Costa County and northern Alameda
Counties, as well as on the west slope of the Berkeley Hills, Marsh Creek
Canyon, Tilden Park and Point Isabel (Roth 1999).
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SPECIES NAME
COMMON NAME

Lytta molesta
Molestan blister beetle

Metapogon hurdi
Hurd’s metapogon robberfly

Myrmosula pacifica
Antioch mutillid wasp

LISTING
STATUS1

Fed: None
CA: SA

Fed: None
CA: SA

Fed: None
CA: SA

HABITAT REQUIREMENTS &
ADDITIONAL NOTES

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE
POTENTIAL

Inhabits dry vernal pools from host plants including Lupinus spp. (Halstead
and Haines 1992), Trifolium wormskioldii (Holstein 1980), and Eriodium spp.
(Selander 1960). Size varies from 11-22 mm in length. Identified by black
coloration with orange markings on the thorax. The larvae are nest parasites of
solitary bees. Recorded from Tulare, Kern, Yolo, Contra Costa, Fresno,
Merced, and Madera counties.

No vernal pool habitat present
within the study area. Eriodium spp.
present, but Lupinus spp. and
Trifolium wormskioldii are not
present in the study area. The
nearest reported occurrence
(EONDX 12876) is from
Brentwood in 1975 (CNDDB
2017). There is only one other
occurrence reported in the County,
dating back to the 1940’s.

Not Expected

Predaceous fly that feeds on other insects. Type locality from Antioch;
paratypes collected from unspecified location near Fresno in 1922.

Habitat and prey species
requirements unknown. Nearest
reported occurrence (EONDX #
60265) from ~8.6 miles to the west
northwest at the Antioch Dunes site
in 1975. This species has not
reported in Contra Costa County
since the mid 1970’s (CNDDB
2017). Virtually nothing is known
about the population sites, life
histories, or habitat requirements of
this species, other than that they
may prefer sandy soils (USFWS
2002). They are expected to have
relatively small home ranges.

Not Expected

Inhabits sandy areas. Recorded from Yolo, Contra Costa and Inyo counties.

Stabilized interior dune habitat is
present within the study area. The
nearest reported occurrence
(EONDX 6186) is from Antioch
Dunes in 1952 (CNDDB 2017).
There are no other occurrences
reported in the County. Virtually
nothing is known about the
population sites, life histories, or
habitat requirements of this species,
other than that they may prefer
sandy soils (USFWS 2002). They
are expected to have relatively small
home ranges.

Not Expected
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SPECIES NAME
COMMON NAME

Perdita scitula antiochensis
Antioch andrenid bee

Philanthus nasalis
Antioch specid wasp

Sphecodogastra antiochensis
Antioch Dunes halcitid bee

LISTING
STATUS1

HABITAT REQUIREMENTS &
ADDITIONAL NOTES

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE
POTENTIAL

Fed: None
CA: SA

Inhabits sand dunes associated with buckwheat (Eriogonum spp.), snakeweed
(Gutierrezia spp.), Lessingia (Lessingia glandulifera), and golden-aster
(Heterotheca spp.). Recorded from only two locations in eastern Contra Costa
County.

Stabilized interior dune habitat is
present within the study area;
however, the study area is lacking
associated host plants. The nearest
reported occurrence (EONDX 6187)
is from Antioch Dunes in 1977
(CNDDB 2017).

Not Expected

Fed: None
CA: SA

Inhabits sand dunes. Species has been extirpated from the only known location
in Contra Costa County, but has been recorded more recently in Santa Cruz
County in association with cudweed [Pseudognaphalium (=Gnaphalium)
beneolens], Gnaphalium “zayanteense” and Ben Lomond buckwheat
(Eriogonum nudum decurrens) species.

Stabilized interior dune habitat is
present within the study area. One
reported occurrence (EONDX 6188)
from Antioch Dunes in 1959 which
has been extirpated (CNDDB
2017).

Not Expected

Only reported from one location in California, the Antioch Dunes in 1982.
Species is considered to be extant.

Stabilized interior dune habitat is
present within the study area. The
only reported occurrence (EONDX
59332) is from Antioch Dunes in
1982 (CNDDB 2017). Virtually
nothing is known about the
population sites, life histories, or
habitat requirements of this species,
other than that they may prefer
sandy soils (USFWS 2002). They
are expected to have relatively small
home ranges.

Not Expected

Historically found in the sloughs, slow-moving waters, and lakes of the Central
Valley; prefers warm water, aquatic vegetation is essential for young. Extant
native populations restricted to the Sacramento-San Joaquin Delta, Pajaro and
Salinas River drainages, and Clear Lake.

Suitable tidal slough habitat within
the southeast corner of the study
area. However Sacramento perch
are extinct within their native range,
populations only exist outside of
their native range (CDFW 2010).
The nearest reported occurrence
(EONDX #1617) is ~7.5 miles to
the northwest at the south shore of
the San Joaquin River where
juveniles were removed from the
intake screen of the Contra Costa
Power Plant at an unknown date
(CNDDB 2017).

None

Fed: None
CA: None
Xerces-CI

FISH:

Archoplites interruptus
Sacramento perch
(within native range only)

Fed: none
CA: SSC
AFS-T
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SPECIES NAME
COMMON NAME

LISTING
STATUS1

HABITAT REQUIREMENTS &
ADDITIONAL NOTES

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE
POTENTIAL

A medium-sized frog that inhabits rocky, cascading streams in woodland,
chaparral and coniferous forests from the Oregon border to San Luis Obispo
County and the western foothills of the Sierra Nevada below 6000 feet.

There is no cascading stream habitat
within the study area. The nearest
reported occurrence (EONDX
76065) is from Marsh Creek near
Morgan Territory Road in 1975
(CNDDB 2017). Not located within
ECCCHCP designated “suitable
habitat.”

None

A small legless lizard measuring up to 7 inches in length with shovel-shaped
nose and blunt tail. Displays distinct coloration: a bright silver dorsal surface
with a yellowish underbelly and a single black dorsal stripe. Feeds on a variety
of insects, beetles, and arachnids. Inhabits sandy or loose loamy soils and leaf
litter from Contra Costa County to northwestern Baja. Occurs in moist warm
loose soil with plant cover. Occurs in sparsely vegetated areas of beach dunes,
chaparral, pine-oak woodlands, desert scrub, sandy washes, and stream terraces
with sycamores, cottonwoods, or oaks. Leaf litter under trees and bushes in
sunny areas and dunes stabilized with bush lupine and mock heather often
indicate suitable habitat (Nafis 2017).

There are eight reported occurences
within a 10-mile radius of the study
area; three occurences lie ~3 miles
to the west (CNDDB 2017).
Stabilized interior dune habitat
present within the study area which
could provide suitable habitat.
There is limited cover available
though due to the lack of trees and
bushes in the study area. Not
located within ECCCHCP
designated “suitable habitat”, but
the study area is whithin the known
range of the species (Nafis 2017).

Possible

A medium-sized muscular snake with smooth, glossy scales, a faded
appearance, and a short tail (Stebbins 2003). Generally darker than other
subspecies. Preferred habitat types include arid scrub, rocky washes,
grasslands, and chaparral. Preys mostly on sleeping diurnal lizards, but also
eats small snakes, terrestrial birds, and mammals. Breeding typically occurs in
June and July with an average of 5-12 eggs typically laid (Stebbins 2003).

There is only one documented
CNDDB occurrence within a 10mile radius, located approximately
9 miles northwest of the study area
(CNDDB 2017). The individual was
found within a sand dune beach area
of the Antioch Dunes. Suitable
grassland habitat present within the
study area, however the study area
is outside of the species’ known
range (Nafis 2017).

Not Expected

AMPHIBIANS:

Rana boylii
Foothill yellow-legged frog

Fed: none
CA: SCT,
SSC
HCP/NCCP
Covered

REPTILES:

Anniella pulchra
Northern California legless lizard

Arizona elegans occidentalis
California glossy snake

Fed: none
CA: SSC
HCP/NCCP
Covered

Fed: none
CA: SSC
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SPECIES NAME
COMMON NAME

Emys marmorata
Western pond turtle

Masticophis flagellum ruddocki
San Joaquin coachwhip

Phrynosoma blainvillii
Coast horned lizard

LISTING
STATUS1

HABITAT REQUIREMENTS &
ADDITIONAL NOTES

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE
POTENTIAL

A moderate sized freshwater turtle that inhabits permanent or nearly permanent
bodies of water and low gradient slow moving streams below 6,000 feet
elevation. Range extends from Washington to the northern Bay Area counties
along the Pacific slope drainages. Two recognized subspecies the northwestern
pond turtle (E. m. marmorata) which ranges north of the American River and
the southwestern pond turtle (E. m. pallida) which ranges from the coastal
areas south of San Francisco. Subspecies interbreed within the gradation zone
that defines the two subspecies.

The study area is identified as “core
habitat” by the ECCCHCP.
Permanent wetlandand slough
provide suitable habitat within the
study area. There are forty reported
occurrences within a 10-mile radius
of the study area, which are largely
concentrated to the south and
northeast. Three of these occurences
are within a 1-mile radius and the
nearest reported occurrence
(EONDX 43816) is located ~0.4
miles to the north from 2000
(CNDDB 2017).

Possible

Fed: none
CA: SSC

The San Joaquin whipsnake is a subspecies of the California whipsnake,
Masticophis lateralis, which inhabits the foothills and mixed deciduous and
pine forests of the Sierra Nevada and Coast Range mountains from Siskiyou
County in northern California to the flatland desert in Cañon de Los Reyes in
southern Baja California (Stebbins 2003). The San Joaquin whipsnake inhabits
dry, open grassland and saltbush scrub habitats with little or no tree cover in
the San Joaquin Valley; needs mammal burrows for refuge.

Suitable habitat is present within the
study area. However the
surrounding land use is
predominantly agricultural and the
study area is outside of the species’
known range (Nafis 2017). The
nearest reported occurrence is of a
single adult located ~9.5 miles to
the southwest along Kellogg Creek
near Byron Hot Springs from 1980
(EONDX 30809, CNDDB 2017).

Not Expected

Fed: none
CA: SSC

A dorsoventrally flattened lizard with several spiny dorsal scales and backward
projecting spines on the head. Inhabits a variety of habitats including scrub,
chaparral, grasslands and woodlands with sandy to gravelly substrate from
Shasta County to Los Angeles County within the Sacramento and San Joaquin
Valleys and neighboring foothills. Active from April-October, peaking in
April/May. Diet consists of native ants and beetles, but may also feed on other
insects that are seasonally abundant.

One reported occurrence within a
10-mile radius of the study area.
Nearest occurrence (EONDX
42248) from just west of Byron in
1994 (CNDDB 2017). Suitable
habitat present among grassland
with sandy substrate within the
study area.

Possible

Fed: none
CA: SSC

An inconspicuous sparrow that inhabits moderately open grasslands and
prairies with patchy bare ground, cultivated fields and forest clearings with
short to moderately tall grasses and scattered shrubs (Vickery 1996, Baicich &
Harrison 2005, Shuford and Gardali 2008). Areas with native bunchgrasses are
important features in southern California (Shuford and Gardali 2008). Breeds
from mid-March through August; double or treble-brooded (Baicich &
Harrison 2005, Shuford and Gardali 2008).

Suitable nesting habitat in annual
grassland within the study area.
Confirmed breeder in Contra Costa
County (Glover 2009). The nearest
reported occurrence (EONDX
103909) is located ~15.5 miles to
the south and is from 2016
(CNDDB 2017).

Possible
(nesting)

Fed: none
CA: SSC
HCP/NCCP
Covered

BIRDS:

Ammodramus savannarum
Grasshopper sparrow
(nesting)
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SPECIES NAME
COMMON NAME

Ardea herodias
Great blue heron
(rookery site)

Athene cunicularia
Western burrowing owl

LISTING
STATUS1

Fed: none
CA: SA

Fed: none
CA: SSC
BCC
HCP/NCCP
Covered

Buteo regalis
Ferruginous hawk
(wintering)

Fed: none
CA: WL
BCC

HABITAT REQUIREMENTS &
ADDITIONAL NOTES

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE
POTENTIAL

A large wading bird that inhabits a variety of aquatic habitats including shores,
tideflats, marshes, swamps, ponds, lakes, rivers and streams. Nests colonially
in large trees near water bodies. Breeding begins in March; single-brooded
(Baicich & Harrison 2005).

No suitable rookery habitat present
within the study area. Three
reported occurences within a 10mile radius of the study area. One
reported occurrence from 1992
(EONDX 43818) is located ~5
miles to the east at a rookery found
on an island in Middle River, at the
confluence with Mokelumne
aqueduct (CNDDB 2017). Known
to breed in western, northern and
eastern Contra Costa County
(Glover 2009).

None
(rookery site)

Valley bottoms and foothills with low vegetation and fossorial mammal
activity. Listing includes wintering observations with/without a burrow in San
Francisco, Ventura, Sonoma, Marin, Napa and Santa Cruz counties. Breeding
begins in March; single-brooded (Baicich & Harrison 2005).

Breeds in the northern states and Canada; winters south from California and
Texas to Mexico. Wintering habitat consists of open grasslands, deserts and
cultivated fields. Breeding begins in April; single-brooded (Baicich & Harrison
2005).

Biological Resources Assessment – Knightsen Wetland Restoration and Flood Protection Project, Contra Costa County, California

Suitable habitat is present within the
grassland of the study area.
Confirmed breeder in eastern and
southern Contra Costa County
(Glover 2009). There are 87
reported occurrences within a 10mile radius. The study area is
located near several very dense
clusters of reported occurrences,
with two occurences (EONDX
87832, 87808) located within 0.25
miles of the project site from 2006
and 1993 respectively (CNDDB
2017). Study area not within
designated ECCCHCP “suitable
habitat”, but within close proximity
to parcels of designated “suitable
habitat” and is within “suitable low
use habitat”.
Suitable wintering habitat within the
study area. Eight reported
occurrences within a 20-mile radius
of study area; nearest reported
wintering occurrence (EONDX
66098) ~12 miles to the south
southeast in 1993 (CNDDB 2017).
Multiple sightings of Ferruginous
hawks have been made within the
study area in the previous five years
(eBird 2017).

Possible

Possible
(wintering)
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SPECIES NAME
COMMON NAME

Circus cyaneus
Northern harrier
(nesting)

Eremophila alpestris actia
California horned lark

Falco mexicanus
Prairie falcon
(nesting)

Geothlypis trichas sinuosa
Saltmarsh common yellowthroat

LISTING
STATUS1

HABITAT REQUIREMENTS &
ADDITIONAL NOTES

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE
POTENTIAL

Fed: none
CA: SSC

Inhabits both freshwater and saltwater marshes and adjacent upland grasslands.
Nests on the ground in tall grasses in grasslands and meadows. Breeding
begins in March; single-brooded (Baicich & Harrison 2005).

Suitable nesting habitat present
among grasslands and wetlands at
the site. The nearest reported
occurrence (EONDX 66846) is ~11
miles to southeast from 1989
(CNDDB 2017). Confirmed breeder
in northern and eastern Contra
Costa County (Glover 2009).

Possible
(nesting)

Fed: none
CA: WL

Common, abundant resident in a variety of open habitats, usually where large
trees and shrubs are absent, ranging from low-elevation grasslands and deserts
to dwarf shrub habitats above tree line. Found throughout much of the state.
Less common in mountainous areas of the north coast and in conifer and
chaparral habitats. Breeding begins in late-February; double to treble-brooded
(Baicich & Harrison 2005).

Suitable nesting and foraging
habitat present within annual
grassland within the study area. The
nearest occurrence is ~11.5 miles to
the south from 1993 (EONDX
18675) (CNDDB 2017), however
there were sightings of horned larks
within the study area (Delta Road)
in 2011 and 2012 (eBird 2017).

Possible

Fed: none
CA: WL
BCC

Nests on cliffs & at times in old raven or eagle stick nests on cliff, bluff, or
rock outcrop. Inhabits perennial grasslands, savannahs, rangeland, some
agricultural fields, & desert scrub communities. Breeding begins in April;
single-brooded (Baicich & Harrison 2005).

No preferred nesting habitat in the
study area; however the species may
sometimes select nesting sites in
powerline structures or trees, which
are both present on site. Seven
reported occurrences between 10
and 15 miles away to the southwest
nesting in sandstone cliffs in Mt.
Diablo State Park (CNDDB 2017).
The nearest occurrence lies ~11
miles to the south within the Vasco
Caves Land Bank (EONDX
#73617).

Possible
(nesting)

Fed: none
CA: SSC
BCC

Year-round resident of the San Francisco Bay Area. Inhabits dense vegetation
in wetlands, marshes, estuaries, prairies and riparian areas of San Francisco
and San Pablo bays, and along the coastal areas of Marin, San Francisco, and
San Mateo counties (Shuford and Gardali 2008). Breeds from mid-March to
late July; double-brooded (Baicich & Harrison 2005, Shuford and Gardali
2008).

Outside the subspecies known range
(Shuford and Gardali 2008).
Confirmed breeder in northwestern
Contra Costa County (Glover
2009). Four reported occurrences
~13 miles to the northwest on
Browns Island and Sherman Island
in 2004 (CNDDB 2017).

None
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SPECIES NAME
COMMON NAME

LISTING
STATUS1

HABITAT REQUIREMENTS &
ADDITIONAL NOTES

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE
POTENTIAL

Possible
(nesting)

Fed: none
CA: SSC
BCC

Year-round resident in California. Inhabits shrublands and open woodlands
associated with grasslands with areas bare ground and impaling sites such as
thorny vegetation, multi-stemmed plants or barbed wire (Shuford and Gardali
2008). Breeds from early February through July; double- to triple-brooded
(Baicich & Harrison 2005, Shuford and Gardali 2008).

Suitable nesting habitat present in
shrubs and grassland within the
study area. Confirmed breeder in
northern, eastern, central and
southern Contra Costa County
(Glover 2009). One recorded
nesting occurrence (EONDX
51565) in Oakley ~3.5 miles west
northwest of the study area in 2003
(CNDDB 2017). A pair of
loggerhead shrikes were observed in
the northwest part of the study area
during the reconnassaince survey
and likely were nesting within or
nearby the study area.

Melospiza melodia
Song sparrow (“Modesto”
population)

Fed: none
CA: SSC

The Modesto Song Sparrow is endemic to California, where it resides only in
the north-central portion of the Central Valley (Shuford and Gardali 2008).
Highest densities occur in the Butte Sink area of the Sacramento Valley and in
the Sacramento–San Joaquin River Delta (PRBO unpubl. data). The song
sparrow nests nests emergent freshwater marshes dominated by tules (Scirpus
spp.) and cattails (Typha spp.) as well as riparian willow (Salix spp.) thickets
(Grinnell and Miller 1944). These Song Sparrows also nest in riparian forests
of Valley Oak (Quercus lobata) with a sufficient understory of blackberry
(Rubus spp.), along vegetated irrigation canals and levees, and in recently
planted Valley Oak restoration sites (DiGaudio and Geupel 1998, PRBO
unpubl. data).

Suitable habitat is present in the
riparian scrub, permanent wetland,
and vegetation slough and canals in
the southern and western portion of
the study area. The nearest
occurrence in approximately 2.4
miles to the east along Old River
and is from 2009 (EONDX 90808).

Possible

Melospiza melodia maxillaris
Suisun song sparrow

Fed: none
CA: SSC
BCC

A medium-sized sparrow that inhabits marshes containing cattails, tules, and
other sedges, and Salicornia; also known to frequent tangles bordering
sloughs. One of four subspecies in the San Francisco Bay Area. Endemic to the
Suisun Marsh tidal marshlands from the Carquinez Strait to Sherman Island
and Big Break (Shuford and Gardali 2008). Breeding begins in April; often
treble-brooded (Baicich & Harrison 2005).

Outside the subspecies known range
(Shuford and Gardali 2008).
Confirmed nester in the Suisun Bay
tidal marshlands of northern Contra
Costa County (Glover 2009,
CNDDB 2017).

None

Fed: none
CA: WL

Rookery sites are located near large water bodies and on small islands,
shorelines, and cliff ledges. Nest consists of a structure of twigs and plant
material in a tree or tall manmade structures. Breeding begins in early March
to mid-June; single-brooded (Baicich & Harrison 2005).

No suitable rookery sites present
within the study area. One recorded
occurrence (EONDX 27030) of
nests found on utility towers on
Sherman Island in 1988; no other
occurrences within a 10-mile radius
of study area (CNDDB 2017).

None
(rookery site)

Lanius ludovicianus
Loggerhead shrike
(nesting)

Phalacrocorax auritus
Double-crested cormorant
(rookery site)
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SPECIES NAME
COMMON NAME

LISTING
STATUS1

HABITAT REQUIREMENTS &
ADDITIONAL NOTES

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE
POTENTIAL

Inhabits rocky terrain in open areas in lowlands, foothills and mountainous
areas near water throughout California below 2,000 meters. Roost in caves,
rock crevices, mines, hollow trees, buildings and bridges in arid regions in low
numbers (<200). Active from March-November; migrates in some areas, but
may hibernate locally.

No rocky terrain within the study
area. The trees and buildings within
the home site area could potentially
provide roosting habitat, but caves
and rock crevices are preferred
roosting structures. Suitable
foraging habitat present throughout
study area, however the agricultural
lands are not likely to support high
prey peopulations. Known from Mt.
Diablo; no reported occurrences
within a 10-mile radius of project
site (CNDDB 2017).

Not Expected

An obligate cave rooster and moth specialist. Inhabits caves and mines, but
may also use bridges, buildings, rock crevices and tree hollows in coastal
lowlands, cultivated valleys and nearby hills characterized by mixed vegetation
throughout California below 3,300 meters. Exhibits high site fidelity and is
highly sensitive to disturbance. Forages along edge habitats near water; may
travel long distances during foraging bouts.

No caves or mines within the study
area. The trees and buildings within
the home site area could potentially
provide roosting habitat, but caves
and rock crevices are preferred
roosting structures. Suitable
foraging habitat present throughout
study area, however the agricultural
lands are not likely to support high
prey peopulations. Two occurences
within a 20-mile radius; the nearest
occurence (EONDX #93520) is ~16
miles to the southwest at Curry
Canyon Road where 4 specimens
were collected (CNDDB 2017).

Not Expected

Primarily associated with intact riparian habitat; species is ubiquitous
throughout most of California except the northern Great Basin region. Roosts
individually in foliage within trees along riparian areas, orchards and suburban
areas. Favors cottonwoods, willows, sycamores, and walnut trees (Bolster
2005). Feeds primarily on moths, but will eat a variety of other insects.

No suitable intact riparian roosting
habitat present within the study
area. Riparian corridor is open with
a few scattered trees. There are five
reported occurrences within 20
miles of the study area. The nearest
occurrence is ~9.5 miles to the
northeast from 2007 (EONDX
69704) (CNDDB 2017).

Not Expected

MAMMALS:

Antrozous pallidus
Pallid bat

Corynorhinus townsendi
Townsend’s western big-eared bat

Lasiurus blossevillii
Western red bat

Fed: none
CA: SSC
WBWG-H

Fed: none
CA: SSC
WBWG-H

Fed: none
CA: SSC
WBWG-H
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SPECIES NAME
COMMON NAME

Lasiurus cinereus
Hoary bat

Neotoma fuscipes annectens
San Francisco dusky-footed woodrat

Perognathus inornatus inornatus
San Joaquin pocket mouse

Taxidea taxus
American badger

LISTING
STATUS1

HABITAT SUITABILITY &
LOCAL DISTRIBUTION

OCCURRENCE
POTENTIAL

Fed: none
CA: SA
WBWG-M

Ubiquitous throughout California. A solitary foliage rooster that prefers
evergreens, but will use deciduous trees in forested habitats, particularly in
edge habitat (Bolster 2005). May forage in small to large groups. Feeds
primarily on moths, but will eat a variety of other insects. Migrates great
distances.

There is roosting habitat present in
the trees surrounding the home site
in the southwest corner of the study
area. One recorded occurrence
(EONDX 69700) in Brannan Island
State Recreation Area, Sacramento
County, ~11 miles to the north in
1999 (CNDDB 2017).

Possible

Fed: none
CA: SSC

One of eleven recognized subspecies. Inhabits oak and riparian woodlands
with a well-developed understory in the San Francisco Bay Area. They exhibit
high site fidelity and may live in the same nest community for generations.
Nest structures are key indicator of their presence and are easily identified by
their conical appearance.

No suitable habitat is present within
the study area. No woodrat nests
were observed during
reconnassaince survey. The nearest
reported occurrence (EONDX
70800) is ~13 miles to the south in
oak woodland habitat in 2006
(CNDDB 2017).

None

Endemic to California. Inhabits grasslands and blue oak woodlands with
friable soils in the foothills and valley bottoms of the Central Valley from the
Marysville Buttes to the Corrizo Plain. Eats insects and seeds of various
grasses, forbs and shrub including Artemisia and Atriplex spp., has fur-lined
cheek pouches, and experiences daily torpor. Breeding occurs from March to
July; two litters are typical (Jameson and Peeters 2004).

Suitable grassland habitat present
within the study area. Surrounding
land use is comprised mostly of
agriculture, limiting the potential of
the species to occur. Two reported
occurrences within a 10-mile radius
from the project site with the
nearest reported occurrence located
~7 miles to the southwest near
Marsh Creek Reservoir from 2005
(EONDX 71449) (CNDDB 2017).
The study area is within the species’
known range (Zeiner et al. 19881990).

Possible

A large mustelid that inhabits open areas with friable soils within woodland,
grassland, savannah and desert habitats. A fossorial mammal that preys
predominately on ground squirrels (Ammospermophilus and Spermophilus
spp.) and pocket gophers (Thomomys spp.). Mating occurs in late summer;
young are born in March and April (Jameson and Peeters 2004).

Suitable grassland habitat with
friable soils present within the study
area. Surrounding land use is
comprised mostly of agriculture,
limiting the potential of the species
to occur. There are six reported
occurrences within a 10-mile radius
of the project site (CNDDB 2017).
The nearest reported occurrence
(EONDX #71207) is located ~6.5
miles to the west at a proposed
substation site fom 2007 (CNDDB
2017).

Possible

Fed: none
CA: SA

Fed: none
CA: SSC

HABITAT REQUIREMENTS &
ADDITIONAL NOTES
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1

Explanation of State and Federal Listing Codes
Federal listing codes:
California listing codes:
FE
Federally listed as Endangered
SE
State listed as Endangered
FT
Federally listed as Threatened
ST
State listed as Threatened
FPE
Federally proposed for listing as Endangered
SCE
State candidate for listing as Endangered
FPT
Federally proposed for listing as Threatened
SCT
State candidate for listing as Threatened
FPD
Federally proposed for delisting
SCD
State candidate for delisting
FC
Federal candidate species (former Category 1 candidates)
SSC
California Species of Special Concern
SC
Species of Concern (NMFS regulated species only)
FP
Fully Protected
CH
Critical Habitat (Proposed or Final) is designated
WL
Watch List
SSC
Species of Special Concern designated by the Marine Mammal Commission
SA
Special Animal
FSC
Federal Species of Concern – No longer maintained by USFWS Sacramento Regional Office
SLC
Species of local concern or conservation importance – No longer maintained by USFWS
ABC
The American Bird conservancy maintains a Green List of all the highest priority birds for conservation in the continental United States and Canada. Based off the species assessments
prepared by Partners in Flight (PIF) and has been expanded to include shorebirds, waterbirds and waterfowl.
AFS
American Fisheries Society identifies marine, estuarine and diadromous fish species that are at risk of extinction in North America. The AFS has designated the following four
classifications in order of conservation importance E – Endangered, T – Threatened, V – Vulnerable, and CD – Conservation Dependent.
BCC
U.S. Fish and Wildlife Service Birds of Conservation Concern. List of migratory and nonmigratory bird species (beyond those already designated as federally threatened or endangered)
that represent the Service’s highest conservation priorities.
SA
“Special Animals” is a general term that refers to all of the taxa the CNDDB is interested in tracking, regardless of their legal or protection status. This list is also referred to as the list of
“species at risk” or “special status species”. The Department of Fish and Game considers the taxa on this list to be those of greatest conservation need.
WBWG Western Bat Working Group: H – High Priority indicates species that are imperiled or are at high risk of imperilment based on available information on distribution, status, ecology and
known threats; M – Medium Priority indicates a lack of information to assess the species’ status; L – Low Priority indicates relatively stable populations based on available data. The
WBWG also uses intermediary designations including MH – Medium-High and LM – Low-Medium priorities.
Xerces
Xerces Society for Invertebrate Conservation. Red List identifies endangered, threatened or at-risk pollinator species. PE – Possibly Extinct indicates species only known from historical
occurrences; CI – Critically Imperiled indicates species at very high risk of extinction; I – Imperiled indicates species at high risk of extinction; V – Vulnerable indicates species at
moderate risk of extinction; DD – Data Deficient indicates lack of information to sufficiently assess status.
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Photo 1. Northern parcel with stabilized interior dune habitat. May 16, 2017.

Photo 2. Alkali wetland on northern parcel. May 16, 2017.
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Photo 3. Northern parcel. Stabilized interior dune to left and alkali wetland to right. May 16, 2017.

Photo 4. Alkali wetland on northern parcel. May 19, 2017.
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Photo 5. Fallow field in southern parcel. May 16, 2017.

Photo 6. View from southern boundary of southern parcel looking north. May 16, 2017.
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Photo 7. View of western end of slough on southern boundary of southern parcel. May 16, 2017.

Photo 8. Unnamed slough as seen from southeastern corner facing west. May 16, 2017.
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Photo 9. Unnamed slough as seen from southeastern corner facing east. May 16, 2017.

Photo 10. View of permanent wetland in southern parcel facing west. Ditch runs west-east
and the water is pumped into the slough. May 16, 2017.
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Photo 11. Riparian vegetation is visible in distance in ditch on eastern edge of southern
parcel. May 16, 2017.

Photo 12. View of ditch running north-south in southern parcel and filled with permanent wetland
vegetation. May 16, 2017.
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Photo 13. Crops (leeks) in southern parcel. May 16, 2017.

Photo 14. Unvegetated ditch in the southern parcel filled with irrigation water during
growing season. View facing north. May 16, 2017.
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Photo 15. View facing west of southeastern edge of southern parcel. May 16, 2017.

Photo 16. Ditch on eastern edge of southern parcel showing Suaeda nigra and alkali
grassland habitat. May 16, 2017.

Biological Resources Assessment – Knightsen Wetland Restoration and Flood Protection Project, Contra Costa County, California

D-9

Appendix D Project Photographs

Biological Resources Assessment – Knightsen Wetland Restoration and Flood Protection Project, Contra Costa County, California

D-10

Appendix E Plant Species Observed On Site

APPENDIX E

SPECIES NAME

PLANT SPECIES OBSERVED ON SITE

COMMON NAME

ORIGIN

COLLECTION

LOCALLY
RARE

CAL-IPC
RATING

CDFA
RATING

A2

---

---

EUDICOTS
Aizoaceae – Iceplant Family
Sesuvium verrucosum

verrucose sea purslane

Native

---

Amaranthaceae – Amaranth Family
Amaranthus albus

tumbleweed

Amaranthus blitoides

prostrate amaranth

Amaranthus deflexus

large fruited amaranth

Non-Native

---

---

---

---

Native

---

C

---

---

Non-native

---

---

---

---

---

---

Moderate

---

---

A2

---

---

Apiaceae – Carrot Family
Conium maculatum

poison hemlock

Non-Native
Araliaceae – Ginseng Family

Hydrocotyle verticillata

water pennywort

Native
Asteraceae – Sunflower Family

Anthemis cotula

mayweed

Non-Native

---

---

---

---

Artemisia douglasiana

mugwort

Native

---

---

---

---

Carduus pycnocephalus subsp.
pycnocephalus

Italian thistle

Non-Native

---

---

Moderate

On List

Carduus tenuiflorus

slender flowered thistle

Non-Native

---

---

Limited

On List

Centaurea solstitialis

yellow star thistle

Non-Native

---

---

High

On List

Centromadia pungens subsp.
pungens

common tarweed

Native

---

---

---

---

Cirsium vulgare

bull thistle

Non-Native

---

---

Moderate

On List

Cotula coronopifolia

brass buttons

Non-Native

---

---

Limited

---

Deinandra kelloggii

Kellogg's tarweed

Native

---

B

---

---

Dittrichia graveolens

dittrichia

Non-Native

---

---

Moderate

---

Erigeron bonariensis

asthmaweed

Non-Native

---

---

---

---

Erigeron canadensis

horseweed

Native

---

---

---

---

Euthamia occidentalis

western goldenrod

Native

---

C

---

---

Gnaphalium palustre

lowland cudweed

Native

---

---

---

---

Grindelia hirsutula

hairy gumweed

Native

---

C

---

---
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SPECIES NAME

COMMON NAME

ORIGIN

COLLECTION

LOCALLY
RARE

CAL-IPC
RATING

CDFA
RATING

Native

---

---

---

---

---

---

---

---

Non-Native

---

---

Limited

---

Helianthus annuus

common sunflower

Helianthus annuus

common sunflower

Helminthotheca echioides

bristly ox-tongue

Heterotheca grandiflora

telegraph weed

Native

---

---

---

---

Hypochaeris glabra

smooth cat's ear

Non-Native

---

---

Limited

---

Lactuca saligna

willowleaf lettuce

Non-Native

---

---

---

---

Lactuca serriola

prickly lettuce

Non-Native

---

---

---

---

Matricaria discoidea

pineapple weed

Non-Native

---

---

---

---

Pseudognaphalium luteoalbum

cudweed

Non-Native

---

---

---

---

Psilocarphus brevissimus var.
brevissimus

woolly marbles

Native

---

B

---

---

Senecio vulgaris

groundsel

Non-Native

---

---

---

---

Silybum marianum

milk-thistle

Non-Native

---

---

Limited

---

Soliva sessilis

common soliva

Non-Native

---

---

---

---

Sonchus asper subsp. asper

prickly sowthistle

Non-Native

---

---

---

---

Sonchus oleraceus

common sowthistle

Non-Native

---

---

---

---

Symphyotricum subulata var.
parviflora

annual saltmarsh aster

Native

---

---

---

---

Tragopogon porrifolius

purple salsify

Non-Native

---

---

---

---

Verbesina encelioides subsp.
exauriculata

golden crownbeard

Non-native

---

---

---

---

Xanthium spinosum

spiny cocklebur

Native

---

---

---

---

Xanthium strumarium

cocklebur

Non-Native

---

---

---

---

Native

Boraginaceae – Borage Family
Amsinckia intermedia

common fiddleneck

Native

---

---

---

---

Amsinckia lycopsoides

bugloss fiddleneck

Native

---

B

---

---

Amsinckia menziesii

ranchers fireweed

Native

---

---

---

---

Heliotropium curassavicum var.
oculatum

salt heliotrope

Native

---

---

---

---

Brassicaceae – Mustard Family
Brassica nigra

black mustard

Non-Native

---

---

Moderate

---

Capsella bursa-pastoris

shepherd’s purse

Non-Native

---

---

---

---

Hirschfeldia incana

hoary mustard

Non-Native

---

---

Moderate

---

Lepidium didymum

swine cress

Non-Native

---

---

---

---

Lepidium draba

whitetop

Non-Native

---

---

Moderate

On List
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SPECIES NAME

COMMON NAME

ORIGIN

COLLECTION

LOCALLY
RARE

CAL-IPC
RATING

CDFA
RATING

Lepidium latifolium

broadleaf peppergrass

Non-Native

---

---

High

On List

Lepidium oxycarpum

sharp podded pepper
grass

Natiive

---

B

---

---

Lepidium pinnatifidum

featherleaf pepperweed

Non-Native

---

---

---

---

Raphanus raphanistrum

jointed charlock

Non-Native

---

---

---

---

Raphanus sativus

wild radish

Non-Native

---

---

---

---

Sinapis arvensis

charlock

Native

---

---

Limited

---

Caryophyllaceae – Pink Family
Spergularia marina

coastal sandspurrey

Native

---

---

---

---

Stellaria media

common chickweed

Non-Native

---

---

---

---

Chenopodiaceae – Goosefoot Family
Atriplex argentea var. expansa

silverscale

Native

---

A2

---

---

Atriplex coronata var. coronata
(CRPR List 4.2)

crownscale

Native

---

*A2

---

---

Atriplex patula

fat hen

Non-Native

---

---

---

---

Atriplex prostrata

spearscale

Native

---

---

---

---

Atriplex rosea

tumbling oracle

Non-Native

---

---

---

---

Beta vulgaris subsp. maritima

beet

Non-Native

---

---

---

---

Chenopodium album

lambs quarters

Non-Native

---

---

---

---

Chenopodium murale

nettle leaf goosefoot

Non-native

---

---

---

---

Chenopodium pratericola

meadow goosefoot

Native

---

---

---

---

Dysphania ambrosioides

mexican tea

Non-Native

---

---

---

---

Salsola tragus

Russianthistle

Non-Native

---

---

Limited

---

Suaeda nigra

bush seepweed

Native

---

A2

---

---

Convolvulaceae – Morning Glory Family
Calystegia sepium subsp.
limnophila

marsh morning glory

Convolvulus arvensis

bindweed

Cressa truxillensis
Cuscuta campestris

Native

---

A2

---

---

Non-Native

---

---

---

On List

alkali weed

Native

---

---

---

---

field dodder

Native

---

---

---

---

---

---

---

---

---

A2

---

---

Cucurbitaceae – Gourd Family
Cucurbita palmata

coyote gourd

Native
Euphorbiaceae – Spurge Family

Croton californicus

California croton

Native
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SPECIES NAME
Euphorbia serpens

COMMON NAME
matted sandmat

ORIGIN

COLLECTION

LOCALLY
RARE

CAL-IPC
RATING

CDFA
RATING

Native

---

---

---

---

Fabaceae – Legume Family
Lotus corniculatus

birdfoot trefoil

Non-Native

---

---

---

---

Medicago polymorpha

burclover

Non-Native

---

---

Limited

---

Medicago sativa subsp. sativa

alfalfa

Non-Native

---

---

---

---

Melilotus albus

white sweet clover

Non-Native

---

---

---

---

Melilotus indicus

sourclover

Non-Native

---

---

---

---

Trifolium fragiferum

strawberry clover

Non-Native

---

---

---

---

Vicia villosa subsp. villosa

woolly vetch

Non-Native

---

---

---

---

---

---

---

---

Frankeniaceae – Frankenia Family
Frankenia salina

alkali heath

Native
Geraniaceae – Geranium Family

Erodium botrys

long-beaked filaree

Non-Native

---

---

---

---

Erodium brachycarpum

foothill filaree

Non-Native

---

---

---

---

Erodium cicutarium

red-stemmed filaree

Non-Native

---

---

Limited

---

Erodium moschatum

white-stem filaree

Non-Native

---

---

---

---

Geranium dissectum

cut-leaf geranium

Non-Native

---

---

Moderate

---

Geranium molle

dovefoot geranium

Non-Native

---

---

---

---

Juglans hindsii (waif)

Northern California
black walnut

---

---

---

---

Native

---

A1

---

---

Juglandaceae – Walnut Family
Native
Lamiaceae – Mint Family
Lycopus asper

rough bugleweed

Marrubium vulgare

horehound

Non-Native

---

---

Limited

---

Mentha pulegium

pennyroyal

Non-Native

---

---

Moderate

---

Mentha spicata

spearmint

Non-Native

---

---

---

---

Lythraceae – Loosestrife Family
Lythrum hyssopifolia

hyssop loostrife

Non-Native

---

---

Limited

---

Lythrum tribracteatum

threebract loosestrife

Non-native

---

---

---

---

Malvaceae – Mallow Family
Malva nicaeensis

bull mallow

Non-Native

---

---

---

---

Malva parviflora

cheeseweed

Non-Native

---

---

---

---

Malvella leprosa

alkali mallow

Native

---

---

---

---
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SPECIES NAME

COMMON NAME

ORIGIN

LOCALLY
RARE

CAL-IPC
RATING

CDFA
RATING

---

---

---

---

---

---

---

---

---

---

Limited

---

COLLECTION

Myrsinaceae – Myrsine Family
Lysimachia arvensis

scarlet pimpernel

Non-Native
Myrtaceae – Myrtle Family

Eucalyptus sideroxylon

red iron bark

Non-Native
Oleaceae – Olive Family

Olea europaea

olive

Non-Native

Onagraceae – Evening-Primrose Family
Camissonia contorta

contorted suncup

Native

---

B

---

---

Epilobium brachycarpum

tall annual willow-herb

Native

---

---

---

---

Epilobium ciliatum subsp.
ciliatum

fringed willowherb

Native

---

---

---

---

Plantaginaceae – Plantain Family
Plantago lanceolata

English plantain

Non-Native

---

---

Limited

---

Plantago major

common plantain

Non-Native

---

---

---

---

Veronica peregrina subsp.
xalapensis

purslane speedwell

Native

---

---

---

---

---

B

---

---

Polemoniaceae – Phlox Family
Gilia capitata subsp. staminea

capitate gilia

Native
Polygonaceae –Buckwheat Family

Persicaria amphibia

water smartweed

Native

---

---

---

---

Persicaria maculosa

lady's thumb

Native

---

---

---

---

Persicaria punctata

dotted smartweed

Native

---

C

---

---

Polygonum aviculare subsp.
depressum

common knotweed

Non-Native

---

---

---

---

Rumex conglomeratus

green dock

Non-Native

---

---

---

---

Rumex crispus

curly dock

Non-Native

---

---

Limited

---

Rumex pulcher

fiddle dock

Non-Native

---

---

---

---

Rumex stenophyllus

narrowleaf dock

Non-Native

---

---

---

---

---

---

---

---

---

---

---

---

---

---

High

---

Portulacaceae – Purslane Family
Portulaca oleracea

common purslane

Non-Native

Ranunculaceae – Buttercup Family
Ranunculus muricatus

spiny buttercup

Non-Native
Rosaceae – Rose Family

Rubus armeniacus

Himalayan blackberry

Non-Native
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SPECIES NAME

COMMON NAME

ORIGIN

LOCALLY
RARE

CAL-IPC
RATING

CDFA
RATING

---

---

---

---

COLLECTION

Rubiaceae – Madder Family
Galium aparine

bedstraw

Native
Salicaceae – Willow Family

Populus fremontii subsp.
fremontii

Fremont cottonwood

Native

---

---

---

---

Salix exigua var. hindsiana

sandbar willow

Native

---

---

---

---

Salix gooddingii

Gooding’s black willow

Native

---

B

---

---

---

---

Moderate

---

Native

---

---

---

---

Scrophulariaceae – Figwort Family
Myoporum laetum

lollypop tree

Non-Native
Solanaceae – Nightshade Family

Solanum americanum

American black
nightshade

Solanum furcatum

forked nightshade

Non-Native

---

---

---

---

Solanum nigrum

black nightshade

Non-Native

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

On List

---

---

---

---

---

---

---

---

Urticaceae – Nettle Family
Urtica dioica subsp. holosericea

hoary nettle

Native
Verbenaceae – Vervain Family

Verbena bonariensis

purple top vervain

Non-native

Zygophyllaceae – Caltrop Family
Tribulus terrestris

puncture vine

Non-Native
MONOCOTS
Araceae – Arum Family

Lemna minuta

duckweed

Native
Asparagaceae – Asparagus Family

Asparagus officinalis subsp.
officinalis

garden asparagus

Non-Native
Cyperaceae – Sedge Family

Bolboschoenus robustus

seacoast bulrush

Native

---

---

---

---

Schoenoplectus acutus var.
occidentalis

common tule

Native

---

---

---

---

Schoenoplectus americanus

chairmaker's bulrush

Native

---

---

---

---

---

---

Limited

---

---

---

---

---

Iridaceae – Iris Family
Iris pseudacorus

horticultural iris

Non-Native
Juncaceae – Rush Family

Juncus bufonius var. congestus

clustered toad rush

Native
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SPECIES NAME
Juncus mexicanus

COMMON NAME
Mexican rush

ORIGIN

COLLECTION

LOCALLY
RARE

CAL-IPC
RATING

CDFA
RATING

Native

---

B

---

---

Poaceae – Grass Family
Arundo donax

giant reed

Non-Native

---

---

High

---

Avena barbata

slender oats

Non-Native

---

---

Moderate

---

Bromus catharticus

Chilean brome

Non-Native

---

---

---

---

Bromus diandrus

ripgut brome

Non-Native

---

---

Moderate

---

Bromus hordeaceus

soft chess

Non-Native

---

---

Limited

---

Cortaderia jubata

jubata grass

Non-Native

---

---

High

---

Crypsis schoenoides

swamp grass

Non-Native

---

---

---

---

Cynodon dactylon

Bermuda grass

Non-Native

---

---

Moderate

On List

Distichlis spicata

saltgrass

Native

---

---

---

---

Echinochloa colona

jungle rice

Non-Native

---

---

---

---

Echinochloa crus-galli

common barnyard
millet

Non-Native

---

---

---

---

Eriochloa acuminata var.
acuminata

dense cupgrass

Native

---

---

---

---

Festuca arundinacea

tall fescue

Non-Native

---

---

Moderate

---

Festuca bromoides

brome fescue

Non-Native

---

---

---

---

Festuca myuros

foxtail fescue

Non-Native

---

---

Moderate

---

Festuca perennis

Italian ryegrass

Non-Native

---

---

Moderate

---

Festuca pratensis

meadow fescue

Non-native

---

---

---

---

Hordeum jubatum subsp. jubatum

fox tail barley

Native

---

A2

---

---

Mediterranean barley

Non-Native

---

---

Moderate

---

hare barley

Non-Native

---

---

Moderate

---

Leersia oryzoides

rice cutgrass

Native

---

A1

---

---

Leptochloa fusca subsp.
fascicularis

breaded sprangletop

Native

---

A2

---

---

Parapholis incurva

sicklegrass

Non-Native

---

---

---

---

Paspalum dilatatum

dallisgrass

Non-Native

---

---

---

---

Phalaris aquatica

Harding grass

Non-Native

---

---

Moderate

---

Phalaris minor

little-seeded canary
grass

Non-Native

---

---

---

---

Phalaris paradoxa

Hood canary grass

Non-Native

---

---

---

---

Poa annua

annual bluegrass

Non-Native

---

---

---

---

Polypogon monspeliensis

rabbitsfoot grass

Non-Native

---

---

Limited

---

Hordeum marinum subsp.
gussoneanum
Hordeum murinum subsp.
leporinum
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SPECIES NAME

COMMON NAME

ORIGIN

COLLECTION

LOCALLY
RARE

CAL-IPC
RATING

CDFA
RATING

Native

---

A2

---

---

Setaria parviflora

Knotroot bristle grass

Sorghum halepense

johnson grass

Non-Native

---

---

---

---

Triticum aestivum

common wheat

Non-Native

---

---

---

---

Zea mays

corn

Non-native

---

---

---

---

---

---

High

---

Pontederiaceae – Pickerel-Weed Family
Eichhornia crassipes

water hyacinth

Non-Native
Typhaceae – Cattail Family

Typha angustifolia

narrow-leaved cattail

Native

---

---

---

---

Typha latifolia

broad-leaf cattail

Native

---

---

---

---
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