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1.

Section 1 ONE

Summary of Findings and Conclusions

Summary of Findings and Conclusions

The County of Merced, together with Caltrans and the Federal Highway Administration, are
evaluating alignments for a new road that would serve the east side of the City of Merced,
California. Three north-south alignments are evaluated that would link the proposed Mission
Avenue interchange at State Route 99 with Yosemite Avenue near Lake Yosemite.

1.1

PURPOSE AND ORGANIZATION OF THIS REPORT

This Natural Environment Study/Biological Assessment (NES/BA) evaluates the potential
impacts of the proposed project alignments to sensitive biological resources. Detailed
descriptions of the survey methodologies are provided in Section Three. The environmental
setting of the proposed project is described in Section Four. Section Five presents descriptions of
the biotic resources in the project study area and Section Six evaluates the potential impacts of
the proposed project alignments on those resources. This NES/BA includes the content of a
biological assessment and a wetlands assessment for formal consultation with resource agencies.

1.2

EXISTING BIOLOGICAL RESOURCES

The study area for biological resources extends from Route 99 to Bellevue Road, which covers
the proposed project limits between Route 99 and Yosemite Avenue, and a cumulative impact
study area north of Yosemite Avenue. Focused surveys were conducted for listed vernal pool
branchiopods, San Joaquin kit fox, nesting raptors, burrowing owls, California tiger salamander,
rare plants, and jurisdictional wetlands.
Between Yosemite Avenue and Route 99 the alternative project alignments cross lands that are
dominated by agricultural uses, including orchards, row crops, and irrigated pasture. Small areas
of residential and commercial land use are also present. Two streams flow across the alignments
from east to west: Black Rascal Creek, and Bear Creek. The proposed alignments also cross a
number of earthen and concrete-lined irrigation canals and drains. Natural vegetation in the
project study area includes annual grasslands, a narrow corridor of riparian forest and scrub at
Bear Creek, and associations of ruderal herbaceous plants.
Biological resources north of Yosemite Avenue are also inventoried in this NES/BA to address
potential cumulative impacts from other developments such as a University of Merced Campus
and community, or the possibility of a post-2040 connection of Campus Parkway with Bellevue
Road. A greater degree of sensitive biological resources occurs north of Yosemite Avenue and
include habitats utilized by special status species, a greater concentration and distribution of
wetlands, and northern hardpan vernal pool complexes. Cottonwood Creek also crosses this
cumulative impact study area. Land uses transition from agricultural just north of Yosemite
Avenue to pasture and undeveloped grazing lands north of Cardella Road.

1.3

POTENTIAL IMPACTS

Table 1 summarizes potential project impacts to sensitive biological resources. Potential impacts
to special status species, wetlands, and sensitive natural communities are briefly summarized
below.
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1.3.1 Special Status Species Potentially Affected by the Project
The proposed project would potentially impact the following species (or their habitat) that are
listed, proposed for listing, or are candidates for listing under the federal and/or State endangered
species acts:
•

valley elderberry longhorn beetle (Desmocerus californicus dimorphus), is listed by the U.S.
Fish and Wildlife Service (USFWS) as a threatened species;

•

Swainson’s hawk (Buteo swainsoni), listed by the California Department of Fish and Game
(CDFG) as threatened; and

•

mountain plover (Charadrius montanus), proposed for listing as threatened by USFWS.

Potential impacts to special status species do not vary substantially between the proposed
alignments. This is shown by the impact summary presented on Table 1. Impacts to species
listed, proposed or candidates for listing are outlined below.
The Yellow and Green Alternate alignments would remove one blue elderberry (Sambucus
mexicana) shrub along Bear Creek. The Green alignment would require removal of two
elderberry shrubs at Bear Creek. Table 3 summarizes the number of affected stems in each
diameter class. Exit holes were not observed on any of the shrubs that would be directly
impacted by construction of the roadway.
The proposed project would potentially affect foraging, nesting and resting habitat for several
listed bird species. Specific impacts to Swainson’s hawk, bald eagle, and mountain plover are
summarized in Table 1.
Other special status species potentially affected by the proposed project are:
•

tricolored blackbird, (Agelaius tricolor), a USFWS and CDFG species of concern;

•

horned lark (Eremophila alpestris), a CDFG species of special concern; and

•

white-faced ibis (Plegadis chihi), a USFWS and CDFG species of concern

1.3.2 Wetlands and Other Waters of the U.S.
Impacts to wetlands and other waters of the United States are relatively small. Permanent
impacts to wetlands total 0.04 hectare (0.09 acre) for any of the three alignments. Permanent
impacts to non-wetland waters of the U.S., which consist primarily of crossings of canals, range
from 0.17 to 0.23 hectare (0.43 to 0.55 acre). Temporary impacts range from 0.012 to 0.014
hectare (0.03 to 0.034 acre) for marsh and riparian habitat, and non-wetland canals.

1.3.3 Important Natural Communities
A total of six valley oak trees (Quercus lobata) are located in the project vicinity, however, only
the Green Alternate alignment would affect valley oaks. This alignment would require the
removal of two valley oaks: one that is 45 centimeters (18 inches) in diameter and another that is
14 centimeters (5.5 inches) in diameter.
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1.3.4 Invasive Species
The proposed project may facilitate the dispersal and establishment of invasive plant species.
Several invasive plant species are already present in some portions of the project area. These are
yellow star thistle (Centaurea solstitialis), field bindweed (Convolvulus arvensis), dodder
(Cuscuta spp.), Bermuda grass (Cynodon dactylon), and alkali mallow (Malvella leprosa).
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2.

Section 2 TWO

Introduction

2.1

PROJECT DESCRIPTION

Merced County, in cooperation with Caltrans and the Federal Highway Administration (FHWA),
are evaluating alternative routes for a new expressway on the east side of the City of Merced.
The area being studied for the Campus Parkway extends from Caltrans’ proposed new
interchange at Route 99 and Mission Avenue east of Coffee Road, to Yosemite Avenue. North
of Route 140, there are two alternative alignments called the Green and Yellow, and a variation
of both called the Green Alternate.
Campus Parkway is planned for one to three lanes in each direction, with a divided median, bike
lanes, and sidewalks. To accommodate these facilities, a right-of-way up to 46 meters (150 feet)
wide is proposed. Additional right-of-way is likely to be necessary at intersections to allow for
left and right turn lanes.
The parkway will be designed as an expressway. An expressway is a roadway that restricts
access to key intersections with major cross streets. Unlike a conventional road or rural highway
where properties along the right-of-way can have driveway access onto the road, an expressway
does not permit adjacent parcels to install driveways or connections between the key
intersections. This improves the traffic flow and capacity of the expressway as it limits the
locations where drivers can enter the expressway or perform conflicting left turns.
Intersections will be located at Gerard Avenue, Childs Avenue, Olive Avenue, and Yosemite
Avenue (Figure 2). Traffic signals may be installed at these intersections. Depending on
projected traffic movements, one or more left and/or right turning lanes may be included,
providing “storage” for cars waiting to turn at these locations. The number and length of the
turning lanes will require some reconstruction of the cross streets where they connect to Campus
Parkway. Therefore, at these key intersections, the width of the intersecting roads may be
widened to accommodate the design of the intersection and the turning lanes.
Two separated grade crossing structures are necessary for Campus Parkway. At Bear Creek the
planned crossing consists of an overpass over the creek and South and North Bear Creek Drives
(Figure 2). A “box girder” design will likely be utilized to avoid the need for pilings within the
creek channel, although one or more supporting pilings may be necessary between the upper
banks of the creek and South and North Bear Creek Drives. No access connections to South or
North Bear Creek Drives are planned. Sidewalks, bike paths and a divided median barrier will
extend across this structure.
The second grade crossing structure will be required at State Route 140, where the Burlington
Northern Santa Fe (BNSF) Railroad tracks run adjacent and parallel to the south side of the
highway (Figure 2). An elevated separated grade crossing structure that spans both the highway
and the tracks is required. A roadway connection, such as a short ramp, is planned to provide
traffic circulation between Campus Parkway and Route 140. Because of the presence of the
railroad south of Route 140, this connection must be located on the north side and would consist
of a “hook” shaped ramp on the east side of Campus Parkway. To provide safe “storage” of cars
heading on or off of Route 140, turning lanes would be added to Route 140 at the Campus
Parkway ramp connection.
In addition to those major features already described, small bridges will be constructed at
locations where Campus Parkway crosses irrigation canals and drainage courses. A storm
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drainage system consisting of pipes, swales, and drainage ponds will be constructed as part of the
project.
A utility easement may be accommodated adjacent to the Campus Parkway right-of-way. The
easement would reserve space for utility services such as gas, electricity, and
telecommunications (telephone, internet, cable television, etc.). This potential easement is not
part of the 46-meter (150-foot) right-of-way for the roadway, and the placement of any utilities
or services within such an easement is not part of this project.

2.1.1 Proposed Alignments
Three different possible alignments have been proposed for the Campus Parkway. Each
alignment has a common segment that extends north from the proposed Route 99/Mission
Avenue interchange, parallels the Doane and Hartley Laterals (canals), and crosses Gerard
Avenue, Childs Avenue, and Route 140 (Figure 2). North of Route 140, two alternatives (called
the Green and Yellow Alignments) and a variation of the Green Alignment (called the Green
Alternate Alignment) head north to a proposed “T” intersection with Yosemite Avenue.
The proposed project limits at Route 99 and Yosemite Avenue are necessary to meet projected
travel demand occurring within the twenty-year design horizon (year 2025). A future connection
with Bellevue Road represents a logical connection with the roadway network but traffic
modeling shows it is not needed until after the year 2040. Therefore, this study evaluates project
impacts between Route 99 and Yosemite Avenue, while cumulative impacts from a potential
future connection with Bellevue Avenue are evaluated in the Cumulative Impacts section, along
with other reasonably foreseeable projects proposed in the regional area (including the UC
Merced Campus and campus community plan).

Green Alignment
North of Route 140, the Green Alignment heads diagonally northwest (Figure 2). About 750
meters (0.5 mile) northwest of the Hartley Canal, the alignment turns due north and crosses
South Bear Creek Drive, Bear Creek, North Bear Creek Drive and Olive Avenue. As it
approaches Yosemite Avenue the alignment shifts to the east about 60 meters (200 feet), and
ends at a “T” intersection.

Yellow Alignment
North of State Route 140, the Yellow alignment heads due north, crossing South Bear Creek
Drive, Bear Creek, North Bear Creek Drive and Olive Avenue (Figure 2). Just north of Olive
Avenue, the alignment shifts to cross over the Bradley Lateral, and continues north, crossing
Black Rascal Creek and connecting with Yosemite Avenue.

Green Alternate Alignment
This alignment is the same as the Green Alignment north of Yosemite Avenue and the same as
the Yellow alignment south of Olive Avenue (Figure 2). Between Yosemite and Olive Avenues,
the Green Alternate Alignment follows a northwest/southeast alignment, crossing Black Rascal
Creek parallel to a high-voltage transmission line corridor.
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STUDY AREA

During the time period in which the studies were performed for this Natural Environment
Study/Biological Assessment (NES/BA), various preliminary alignments were proposed and
considered and the northern project limit was shifted from Bellevue Road south to Yosemite
Avenue. Four alignments were studied during the 1998-1999 field survey season but two of
these alignments were eventually rejected by Merced County and the Project Development
Team. The original alignments were located in a broad area bounded by Lake Road on the west
Arboleda Drive on the east.
The 1998-1999 field surveys focused on identifying branchiopod (fairy and tadpole shrimp)
habitat, rare plants, tiger salamander larvae, nesting raptors, burrowing owls and wetlands.
During the first year of surveys, the study area was broadly defined to cover all preliminary
alignments between Lake Road on the west and Arboleda Drive to the east. The northern
boundary corresponded to a line extending eastward from Bellevue Road and a southern
boundary approximately at State Route 140. South of State Route 140 and north of Mission
Avenue the study area narrowed to a single alignment paralleling the Bradley Lateral canal.
The two eastern alignments were eliminated from further consideration in 1999. The study area
also initially extended north of Bellevue Road to encompass a realigned portion of Bellevue
Road that connects with the Campus Parkway south of Lake Yosemite. North of Cardella Road,
a relatively wide area was retained in the project study area to allow for consideration of shifts in
the northern portions of the remaining alternative alignments.
The project study area for the current project alignments is identified in Figure 2. The entire
study area was surveyed. Project impacts, discussed in Sections 6,7, and 8, distinguish between
the direct and indirect impacts of the project within the project limits, and cumulative impacts
from potential extensions of the Parkway north of Yosemite Avenue and from other related
projects. The term “Project Study Area” refers to the area along the alternative alignments
between Route 99 and Yosemite Avenue. “Cumulative Impact Study Area” refers to the area
from Yosemite Avenue to north of Bellevue Road. As noted in Section 2.1.1, the area north of
Yosemite Avenue was initially considered, but dropped from the project because traffic
projections did not show a road until after the year 2040. All habitat and species locations
identified and mapped during the fieldwork performed for this project are shown on the figures
provided. Habitat or species locations identified during early surveys outside of the study area
are also shown on the figures. It has been assumed that all construction access, construction
staging, storage, and any detours that may be necessary during construction will take place
within the proposed right-of-ways shown in Figure 2.

2.3

AVOIDANCE AND MINIMIZATION

As noted above, in Section 2.2, alternatives were considered and rejected during the early
development of the concept alignments for the Campus Parkway project. A factor for
eliminating all or portions of alignments included the potential for adverse impacts to wetlands
and species of concern.
At the initial stages of project development, the study area for the consideration of alternatives
ranged from Lake Road in the west to Arboleda Drive in the east, and from SR 99 in the south to
approximately Bellevue Road in the north. Alternatives east of the current Yellow Alignment
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were eliminated from further consideration for several reasons, including lack of ability of the
alternatives to serve the project need, but also because of the potential for adverse impacts to
biological resources. The project area was also reduced in scale: partially as a result of
consultation with federal and state resource agencies, the northern project limit was moved from
the Bellevue Road area south to Yosemite Avenue, reducing the overall length of the proposed
road from over 9 kilometers (6 miles) to approximately 7 ¼ kilometers (4½ miles). Both of these
actions substantially reduced potential impacts to sensitive biological resources, as the most
sensitive habitats are located to the north of Yosemite Avenue. For example, potential
permanent fill impacts to wetlands were estimated at 3.8 to 4.4 hectares (9.3 to 10.9 acres) for
the three alternatives extending to Bellevue Road, but were reduced to a range of 0.19 to 0.23
hectares (0.47 to 0.57 acres) with the change in project limits. Some of the avoided wetlands
were also northern hardpan vernal pool habitat. Impacts to federal and/or state endangered
species were also avoided by the change, including avoidance of impacts to California tiger
salamander Ambystoma californiense), vernal pool fairy shrimp (Branchinecta lynchi), and
succulent owl’s clover (Castilleja campestris ssp. succulenta). The elimination of alternatives as
well as the changes made to the alternatives that were advanced for further consideration reduced
the intensity of impacts to almost all habitats and species affected by the current alignments. The
changes also eliminated some impacts altogether, most notably affects to vernal pools, and some
federal and state listed endangered species. Impacts to resources such as wetlands are minimized
and are relatively similar for all of the alternatives remaining under consideration, as the
alternatives must cross certain water bodies and resources that cannot be entirely avoided.

2.4

RELEVANT LAWS AND REGULATIONS

The federal regulatory requirements and laws that apply to the proposed project include:
•

National Environmental Policy Act of 1969

•

Clean Water Act, Section 404 and Section 401

•

Executive Order 11990 (Protection of Wetlands)

•

Executive Order 11988 (Floodplain Management)

•

Executive Order 13112 (Invasive Species)

•

Endangered Species Act (ESA)

•

Fish and Wildlife Coordination Act

•

Migratory Bird Treaty Act

•

Magnuson-Stevens Act (Essential Fish Habitat)

Applicable State laws and regulations include:
•

California Environmental Quality Act (CEQA) of 1970

•

California ESA of 1984

•

Native Plant Protection Act of 1977
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•

Sections 1601–1603 of the Fish and Game Code

•

Senate Concurrent Resolution No. 17 (1989) (Oak Woodlands)
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3.

Section 3 THREE

Study Methodology

3.1

REVIEW OF EXISTING DATA

Existing special status species data was reviewed to develop a list of species with potential to
occur in the project study area. Data sources included the California Natural Diversity Data Base
(CNDDB) (CDFG 2000), and the California Native Plant Society’s Inventory of Rare and
Endangered Vascular Plants of California (Skinner and Pavlik 1994). All data base records
within a 16 kilometer (10 mile) radius of the project study area were consulted including all
records from the Winton, Yosemite Lake, Haystack Mountain, Atwater, Merced, Planada, Sandy
Mush, El Nido, and Plainsburg 7.5 minute USGS quadrangles. Additionally, all records in the
CNDDB were consulted for select species. The U.S. Fish and Wildlife Service (USFWS)
provided a list of federal special status species that occur, or historically occurred in the Merced
7.5 minute quadrangle (Appendix A). Additional literary data sources on species and their
habitat requirements were also consulted. The list of special status species with potential to
occur in the vicinity of the study area compiled from these sources is presented in Table 2.
The National Wetland Inventory (NWI) map of the Merced 7.5 minute quadrangle and the Soil
Survey (Soil Conservation Service 1965) of the Merced Area were reviewed for wetland
information.

3.2

FIELD RECONNAISSANCE / HABITAT MAPPING

A field reconnaissance and preliminary habitat mapping was conducted by URS biologist Steve
Leach on December 14, 1998. Habitats were mapped using black and white aerial photographs
of the study area, reviewed at the Natural Resource Conservation Service office on Wardrobe
Avenue, Merced, in combination with the Merced 7.5 minute USGS topographic quadrangle.
Habitat mapping was field verified during a reconnaissance of the project study area.
Reconnaissance level biological surveys were conducted between April 21 and May 3, 1999 by
H.T. Harvey and Associates biologists (Appendix B). The potential for habitats in the study area
to support special status wildlife species was evaluated. The project study area (Figure 2) was
surveyed from a vehicle or by walking.
Detailed habitat mapping was conducted on June 19 and 20, 2000 by URS biologists Jonathan
Stead and Laura Cholodenko. The entire length of the Green, Yellow, and Green Alternate
alignments (Figure 2) were walked or driven, and habitat types were recorded on an aerial
photograph.

3.3

WETLAND DELINEATION

Potential jurisdictional wetlands were delineated using the routine on-site method described in
the 1987 Corps of Engineers Wetlands Delineation Manual (Environmental Laboratory 1987).
Wetlands are defined as “those areas that 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” (30
CFR 328.3). In the absence of human disturbance or unusual circumstances, an area must
contain three diagnostic characteristics to be considered a jurisdictional wetland: (1) hydrophytic
vegetation; (2) hydric soils; and (3) wetland hydrology.
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Hydrophytic plant species are designated by a “wetland indicator status” as defined by the
National List of Vascular Plants that Occur in Wetlands (Reed 1988). Wetland indicator
categories reflect the frequency that an individual species occurs in wetland versus non-wetland
areas across the entire distribution of the species in a region. The wetland indicator categories
used here are:
•

OBL (obligate wetland plants with an estimated probability >99% to occur in wetlands)

•

FACW (facultative wetland plants with an estimated probability of 67 – 99% to occur in
wetlands)

•

FAC (facultative plants with an estimated probability of 34 – 66% to occur in wetlands)

•

FACU (facultative upland plants with an estimated probability of 1 – 33% to occur in
wetlands)

Dates and personnel conducting wetland delineations are as follows:
•

May 10-12, 1999: Steve Leach and Karen Wilson

•

April 25, 2000: Kristin Byrd and Jonathan Stead

•

May 9, 2000: Steve Leach and Kristin Byrd

•

May 23-24, 2000: Steve Leach and Kristin Byrd

•

May 31, 2000: Kristin Byrd and Jonathan Stead

•

December 11, 2000: Michelle Lee and Corinna Lu

Potential wetlands were mapped on a color aerial photo of the study area. Color aerial
photography was flown on March 17, 2000 at a scale of 1:2,400. Timing of the aerial
photography coincided with the maximum extent of seasonal inundation and soil saturation in
the northern portion of the study area. Aerial photographs were digitized and orthographically
corrected. Potential wetland boundaries were mapped on the orthophotos using ArcView 3.2
GIS software.
Individual wetland boundaries were then ground-truthed using the routine on-site wetland
delineation methodology. The entire study area was walked. Timing of the field data collection
coincided with the optimum period for identification of wetland vegetation. Wetland data points
were placed along potential wetland boundaries and evaluated for vegetation, soil, and hydrology
to determine the accuracy of the digitized wetland boundaries. The location of each data point
was mapped using a GPS receiver that recorded real-time differentially corrected positions. This
process was used to identify sample points on either side of the potential wetland boundary.
Wetlands that lacked distinct boundaries in the aerial photos were mapped in the field by
walking the wetland perimeter with the GPS. Wetland boundaries were then modified as
necessary by interpolation from the sample data point locations and the GPS-recorded
perimeters.
Colors and textures on the aerial photographs were correlated with field observations of soils,
vegetation, hydrology, elevation, and geomorphology. After characterizing the wetland
boundary at the sample data points, other wetland boundaries in the study area were extrapolated
using a combination of ground-truthing and aerial photo data.
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All of the potential wetland boundaries were walked and visually confirmed based on wetland
data points. Field edits were incorporated into the digital maps to prepare a final wetland
delineation of the project study area.

3.3.1 Wetland Verification
The final wetland delineation was submitted to the U.S. Army Corps of Engineers, Sacramento
District (the Corps) for verification, as required for permitting purposes under Section 404 of the
Clean Water Act and Section 10 of the Rivers and Harbor Act. After a review of the wetland
maps, the Corps met with URS biologists in the field on September 17, 2001. During this field
meeting the Corps requested additional evaluation of potential wetlands and irrigation canals
within the Project Study Area to determine whether these features are jurisdictional wetlands or
waters of the U.S..
On October 8, 2001, URS biologists Jennifer Stolz and Michele Lee delineated the cultivated
wetland site identified on September 17, 2001 using the same methodology as described in
Section 3.3 above. Irrigation canals within the Project Study Area were identified based on
aerial photographs and conversations with MID personnel. The requested supplemental data was
sent to the Corps on October 15, 2001.
The Corps issued a letter of concurrence of the estimated wetlands and waters of the U.S. for the
project on December 13, 2001 (Appendix A). The verified area of total wetlands within the
Project Study Area is summarized in Table 8 (note that impacted areas are less than the study
area; Table 9 lists the estimated wetland and other waters of the United States impacted by the
project).

3.4

SPECIAL STATUS SPECIES SURVEYS

The following describes the methods used for focused surveys conducted in the study area.
Standard protocol survey methods were followed whenever possible, as noted. When
appropriate, survey methods were discussed or reviewed by resource agency specialists. Records
of consultation with regulatory agencies are included in Appendix A of this report, or are on file
as noted in Appendix A.

3.4.1 Small Mammal Trapping
Small mammal trapping in the Campus Parkway study area was conducted during the week of
August 6, 2000 by biologists Susan E. Townsend, Colleen Lenihan (CDFG Scientific Collecting
Permit #801072-05), and Jonathan Stead (CDFG Scientific Collecting Permit #801109-05).
Gretchen Flohr, a wildlife biologist with five years of experience in small mammal trapping who
is independently permitted to conduct studies on listed small mammals, was consulted prior to
and during the completion of the small mammal trapping. Ms. Flohr, with the help of Mr. Stead,
chose the placement of the traplines and checked traps two of the five mornings.
A total of 200 Sherman live traps were initially set for a minimum of 4 nights within the project
study area (Townsend 2000, Appendix B). The location of each trap line was recorded with a
GPS receiver, and is shown in Figure 3. 125 traps in 3 lines of 25 traps each and one line of 50
traps were placed in the grasslands at the north end of the alignment in the area identified as
suitable for kit fox (G1, G2, G3 and G4). One trapline of 25 traps was placed in a highly
X:\X_ENV\_PERMIT\CAMPUS_PARKWAY\CPNES\CPNES4THDRAFT\CPNESFINAL.DOC\8-DEC-04\\OAK

3-3

SECTIONTHREE

Study Methodology

disturbed area (ruderal, Ru1) near an orchard and irrigated hayfield along a dry ditch. Two
traplines, one of 20 traps and one of 30 traps, were set on the north and south side of Bear Creek
in riparian habitat (Ri1 and Ri2). The traps were set with cotton and a mixture of seed and
walnuts at sundown and checked at sunrise each morning after the traps were set.
One of the traplines (G3) was set for five nights and the other three (G1, G2, and G4) were set
for 4 nights resulting in a total of 625 trapnights for the grassland habitat. The trapline, set in the
ruderal habitat (Ru1) was set for 4 nights resulting in 100 trapnights. The riparian traplines were
set for 4 nights. Several traps were missing or lost so that a total of 188 trapnights resulted for
the riparian habitat. The total number of trapnights for all habitats was 913.

3.4.2 San Joaquin Kit Fox Surveys
An early evaluation was completed and submitted to the USFWS on May 24, 2000, as requested
by Jean Battle of the USFWS (Battle 2000a). This early evaluation assessed the suitability of the
study area to support San Joaquin kit fox (Vulpes macrotis mutica). A reconnaissance level
survey for potential kit fox habitat in the project study area was conducted by URS biologists
Jonathan Stead and Laura Cholodenko on June 19 and 20, 2000. These surveys identified
locations where intensive surveys should be focused, such as potential movement corridors,
foraging habitat and denning habitat. These surveys were conducted at the request of Jean Battle
of the USFWS, to help determine where to focus more detailed surveys (Battle 2000b).
The methodology employed for San Joaquin kit fox surveys conducted in the Campus Parkway
study area was developed by Jonathan Stead of URS. Jean Battle of the USFWS verbally
approved the methodology on July 27, 2000, and written authorization to proceed with the
surveys was received via e-mail on August 1, 2000. This authorization has been reproduced in
Appendix A, and full documentation of consultation that occurred between URS and the USFWS
during the development of the survey methodology is appended to the kit fox survey report,
provided in Appendix B, under separate cover. The methodology included a habitat assessment,
literature review, den searches, camera stations and track stations. Small mammal trapping
described in the previous subsection was conducted concurrently with the kit fox surveys, and
aided in evaluation of kit fox prey base. Although the standard survey protocol for San Joaquin
kit fox in the northern portion of their range includes spotlighting (USFWS 1999c), spotlighting
was not a part of the surveys conducted for this project. Spotlighting failed to detect kit fox
during other surveys conducted in the project vicinity.
Susan E. Townsend (lead biologist for kit fox surveys), Jonathan Stead and Colleen Lenihan
completed the fieldwork between August 9 and August 23, 2000. The objectives of this
investigation were to determine if the San Joaquin kit fox was currently occupying habitats in the
study area or using the study area as a movement corridor, and to further evaluate how project
implementation may negatively impact San Joaquin kit fox in the region (Townsend 2000a,
Appendix B).
Walking transects to detect active, inactive, natal, and potential kit fox dens were conducted
within the area identified as suitable kit fox habitat (Figure 3). Surveyors spaced themselves 10
to 30 meters (33 to 98 feet) apart while walking transects. The distance varied as necessary to
achieve 100% visual coverage of these and immediately surrounding areas. Den searches were
also conducted in the vicinity of each of the eight camera stations and eight track stations (Figure
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3). Transects were walked selectively along canals, creeks, and in areas of ruderal vegetation or
agricultural land both within and outside the proposed alignments.
Eight Trailmaster® infrared monitors with a 35 millimeter automatic camera were set at eight
locations for a minimum of ten nights. As requested by Jean Battle of the USFWS, the location
of each camera station was described in the survey methodology approved by the USFWS. The
camera station locations were selected by URS biologist Jonathan Stead. Cameras were placed
in areas that could potentially provide kit foxes with movement corridors, foraging habitat and
denning habitat. The location of each station was recorded using a Trimble Pro-XR global
positioning system (GPS) receiver. The placement of each station is described below, and the
locations are shown in Figure 3.
•

Camera Station 1 was located along the Yosemite Lateral canal. The surrounding habitat
consists of non-native grasslands interspersed with vernal pools, irrigated pasture, and
residential development. Vandalism resulted in damage to Camera Station 1 on two
occasions, and this station was then relocated approximately 250 meters (800 feet) to the
northwest, and re-named Camera Station 1A. Camera Station 1A was located in non-native
grassland habitat interspersed with vernal pools, next to a long vernal swale.

•

Camera Station 2 was located along the Fairfield Canal. This very large canal provides a
logical movement corridor. Surrounding habitat consists of non-native grassland
interspersed with vernal pools and irrigated pasture.

•

Camera Station 3 was located along Cottonwood Creek. Surrounding habitat consists of nonnative grassland interspersed with vernal pools and irrigated pasture.

•

Camera Station 4 was located along Black Rascal Creek. A dirt farm road crosses the creek
at this site. Surrounding habitat consists of row crops. Adjacent fields were planted in cotton
during the habitat assessment.

•

Camera Station 5 was located south of Olive Avenue. The site has irrigated mowed hayfield
to the east, a dry irrigation ditch from east to west and north to south, and almond orchards to
the west.

•

Camera Station 6 was located along Bear Creek. A narrow band of riparian vegetation
borders Bear Creek, but surrounding habitat consists of orchard, irrigated pasture, ruderal
vegetation, and residential development.

•

Camera Station 7 was located at the intersection of Stretch Road and the Hartley Bradley
Lateral canal. Three irrigation ditches/canals come together at this site. Surrounding habitat
consists of orchards and land used for hay production.

•

Camera Station 8 was located along the Hartley Bradley lateral canal. Surrounding habitat
consists of irrigated mowed hayfield and row crops (cotton, at the time of the habitat
assessment).

In addition to the eight camera stations, eight track stations were set at different locations for a
minimum of ten nights. Track station locations were chosen by kit fox survey lead biologist
Susan E. Townsend. Track stations were placed in areas most likely to detect kit fox and in areas
that increased coverage of the study area. The location of each station was recorded with a GPS
receiver. The placement of each station is described below, and the locations are shown in
Figure 3.
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•

Track Stations 1, 2, 3, 4 and 8 were located within the area identified at potentially suitable
habitat for kit fox. The track stations were placed in areas near ground squirrel activity and
along canals or other areas identified as possible animal movement areas.

•

Track Station 6 was located where several dirt roads converge. Surrounding land use
includes orchards and cotton farming.

•

Track Station 7 was located south of State Route 140 and railroad tracks at the culverted end
of an irrigation canal that runs north to south. Surrounding land use includes orchards and
low density residential.

3.4.3 Special Status Bird Species Surveys
Habitat Reconnaissance Surveys
Reconnaissance level biological surveys to evaluate the habitat potential for Aleutian Canada
goose (Branta canadensis leucoperia), Bell’s sage sparrow (Amphispiza belli belli), and western
burrowing owl (Athene cunicularia hypugea) were conducted by H.T. Harvey and Associates on
April 21 and May 3, 1999 (Appendix B). All proposed alignments in the Project and Cumulative
Impacts study areas were surveyed from a vehicle or by walking. Data from the CNDDB was
also reviewed for the following USGS topographical quadrants: Merced, Planada, Haystack
Mountain, and Yosemite Lake.
Potential nesting and foraging habitat for tricolored blackbirds (Agelaius tricolor) and
Swainson’s hawks (Buteo swainsoni) was assessed by Jonathan Stead and Laura Cholodenko
within 91 meters (300 feet) of the alignments during habitat mapping surveys on June 19 and 20,
2000.

Swainson’s Hawk
Surveys for nesting Swainson’s hawks were conducted according to the Staff Report Regarding
Mitigation for Impacts to Swainson’s Hawks in the Central Valley of California (CDFG 1994).
Surveys were conducted by Laura Cholodenko and Wendy Weber within a 16 kilometer (10
mile) radius (Survey Area) of the project study area on May 18 and 19, 1999 (Figure 4).
Additional surveys for nesting Swainson’s hawks were conducted by Jonathan Stead and Laura
Cholodenko during habitat mapping surveys for each alignment on June 19 and 20, 2000. Prior
to conducting field surveys, a review was made of the Bear Creek Flood Project report (Jones
and Stokes 1997).
Surveyors drove approximately 8 kilometers (5 miles) per hour along areas of suitable habitat to
locate nesting Swainson’s hawks. Surveyors mapped the locations of occupied raptor nests, the
number of any observed chicks or adults in a nest, and soaring Swainson’s hawks. Large nests
which were not observed to be occupied but looked like potential raptor nests were also
generally noted. Sites where Swainson’s hawk nests were documented in either Jones and
Stokes (1997) or the CNDDB (2000) were carefully field reviewed for nesting Swainson’s
hawks.
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Other Special Status Bird Species
Observations of special status birds in the study area were made by Laura Cholodenko, Jonathan
Stead, and Wendy Weber concurrently with branchiopod surveys in winter 1999 and 2000.
Formal State or federal survey protocols were not implemented as part of these observations.
Biologists scanned habitats within the project study area with and without binoculars looking for
special status bird species. Observations were also made throughout grassland areas within 4
kilometers (2.5 miles) east of the project study area. The location of western burrowing owls and
burrows with signs of owl occupancy were mapped using a GPS receiver. Occupied burrows
were identified by the presence of whitewash, pellets, feathers, and prey remains.

3.4.4 Lizard Surveys
Focused surveys for special status lizard species potentially occurring in the project study area,
including California horned lizard (Phrynosoma coronatum frontale) and blunt nosed leopard
lizard (Gambelia silus) were conducted by H.T. Harvey and Associates aquatic biologist and
herpetologist Mark Jennings (Jennings 2000a, Appendix B). Surveys were conducted on May
27, 29, and June 24, 2000 from 9:30 AM to 4:30 PM. Agricultural lands, canals and their
adjacent roadways, open grasslands, and the railway right-of-way within the Green, Yellow, and
Green Alternate alignments (Figure 2) were examined for the presence of special status lizard
species, and habitat that could potentially support them.
Prior to the surveys aerial photographs of the study area were reviewed, and roadways in the
study area were driven to see which areas were still under active cultivation. These areas were
spot checked for ants, and for appropriate horned lizard aestivation and feeding habitat. Canals
and canal check dams were searched for bullfrogs and other amphibians and reptiles. Public
roads were searched for dead amphibians and reptiles. More intensive survey efforts were
focused on the grasslands at the northern end of the proposed alignments, in those areas that
provided the most suitable habitat for lizards and snakes. These areas were visually surveyed on
foot. Areas likely to shelter lizards and snakes, such as holes, under debris, and wet areas were
examined carefully.

3.4.5 California Tiger Salamander Surveys
One year of larval and nocturnal California tiger salamander surveys were conducted in suitable
habitat in the project study area by URS biologists. Surveys focused on suitable habitat in the
study area. Suitable habitat is limited to the grasslands north of Yosemite Avenue (Figure 5).
Surveys for tiger salamander were conducted in a manner consistent with the California
Department of Fish and Game, Inland Fisheries-Informational Leaflet No.44 “Survey Protocol
for California Tiger Salamander (Ambystoma californiense).”
The first larval tiger salamander survey was conduced by URS biologists Jonathan Stead (CDFG
Scientific Collecting Permit #801109-05), Laura Cholodenko and Wendy Weber (CDFG
Scientific Collecting Permit #801114-03) on March 20-26, 1999. URS biologist Steve Leach
participated in this survey March 20-25 (USFWS Permit #PRT-810313), and KASCO
entomologist Greg Kirkpatrick participated in the survey on March 26, 1999. The timing of this
first larval survey was consistent with the time period recommended in the survey protocol.
During this larval survey, approximately 50% of the surface area of each aquatic habitat was dipX:\X_ENV\_PERMIT\CAMPUS_PARKWAY\CPNES\CPNES4THDRAFT\CPNESFINAL.DOC\8-DEC-04\\OAK

3-7

SECTIONTHREE

Study Methodology

netted. Because this survey was conducted before the eastern-most alignments were eliminated
from consideration, the larger study area referred to in Section 2.2 was surveyed. The survey
covered vernal pools and swales, pools in the upper portion of Black Rascal Creek, and seasonal
wetlands associated with the headwaters of Cottonwood Creek. This included all of the current
project study area identified as potentially suitable for tiger salamanders (Figure 5). All animals
captured were identified to the greatest taxonomic detail possible and then quickly released.
These activities were performed while simultaneously conducting surveys for special status
branchiopods.
H. T. Harvey and Associates biologists intended to conduct a second larval survey during the
April 15-May 15 period recommended in the survey protocol. However, conditions were not
suitable for conducting California tiger salamander surveys on May 1-3, 1999, when the
biologists were in the project study area (Harvey & Associates and KASCO 1999, Appendix B).
The swales were either dry or had low water levels. The few pools with standing water were too
shallow to support California tiger salamander larvae, or had bullfrogs present. Therefore, a
second round of surveys was not conducted.
URS biologists also had opportunities to detect tiger salamander larvae while conducting
USFWS protocol (1996) surveys for special status branchiopod species. In addition to the
survey conducted March 20-26, branchiopod surveys were conducted on February 8, February
21-22, and March 8-11, 1999. Although no concerted effort was made to dip-net 50 percent of
the surface area of all waters in the project study area, there was otherwise little difference from
the methodology described for the first larval survey.
Nocturnal surveys were conducted on two occasions in the project study area. Nocturnal surveys
focus on the detection of adult salamanders that become active during the breeding season. The
first nocturnal survey was conducted on January 18, 2000, by URS biologists Steve Leach,
Jonathan Stead, Wendy Weber and Michelle Lee. The second nocturnal survey was conducted
on January 25, 2000 by URS biologists Jonathan Stead, Wendy Weber, Laura Cholodenko and
Francesca Demgen. Nocturnal surveys were conducted under the climatic conditions specified
in the “Survey Protocol for California Tiger Salamander (Ambystoma californiense).” Although
the survey protocol recommends five separate nocturnal surveys, only two were conducted.
During the first two surveys tiger salamanders were detected at three different locations,
dispersed throughout all suitable habitat that was surveyed. Based on these findings, it was
concluded that adult salamanders likely occurred throughout suitable habitat in the study area,
and further nocturnal surveys were not necessary.
Prior to beginning the first nocturnal survey of the study area, surveyors visited a known
occurrence of California tiger salamander in the vicinity of Sandy Mush Road, east of State
Route 59, in Merced County. A number of tiger salamanders were observed at this site and each
surveyor had an opportunity to view them. Portions of the project study area that were surveyed
on January 18, 2000 included suitable habitat north of Bellevue Road and west of Lake Road,
and suitable habitat south of the Flying M Ranch dirt road, east of Lake Road (Figure 5).
Surveyors walked transects back and forth across the entire study area. Spacing between
surveyors varied depending on the terrain, to provide optimal coverage. Transects were walked
slowly, using flashlights and headlamps to scan the ground for salamanders. Special attention
was paid to potential underground refugia and retreats such as mammal burrows. This
methodology resulted in approximately 90 percent coverage of suitable habitat north of Bellevue
Road, west of Lake Road, and approximately 40 percent coverage of the area south of the Flying
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M Ranch dirt road, east of Lake Road. When salamanders were encountered, biologists noted
the direction they were facing, and measured their snout-vent length and total length when
possible.
During the second nocturnal survey, conducted on January 25, 2000, surveyors walked transects
in the grassland located north of the golf course, east of Lake Road, in a manner that resulted in
approximately 80 percent coverage (Figure 5). Suitable habitat located east of Lake Road
between the golf course and the Flying M Ranch dirt road was also surveyed on this evening.
Approximately 50 percent of the suitable habitat located between the Merced Hills Golf Course
and the Flying M Ranch dirt road was covered by transects during the January 25 survey.

3.4.6 California Red-Legged Frog Habitat Assessment
A habitat assessment for California red-legged frog (Rana aurora draytonii) was conducted in
the project study area by URS biologist Jonathan Stead on May 31, 2000. The intention of the
habitat assessment was to evaluate the potential for habitats in the study area to support redlegged frogs, and to determine if additional surveys would be necessary to determine presence or
absence of this species. The habitat assessment was conducted in a manner consistent with the
“Guidance on Site Assessment and Field Surveys for California Red-legged Frog” (USFWS
1997). During the habitat assessment, all aquatic habitat within the project study area defined in
Figure 2 was inspected and evaluated for its potential to support red-legged frogs. Habitat within
1.6 kilometers (1 mile) of the study area was identified from aerial photographs, and was also
evaluated. Additionally, focused surveys conducted for special status branchiopods and
California tiger salamanders gave URS and H.T. Harvey biologists additional opportunities to
identify amphibians present in the project study area and evaluate the suitability of habitat for
red-legged frog. No focused surveys were conducted for California red-legged frogs.
A site assessment report describing the findings of the habitat assessment was not submitted to
the USFWS because enough information was gained during the habitat assessment and focused
surveys for other species to determine that red-legged frog is not likely present in the area, and
further surveys would not be necessary. The results of the habitat assessment are presented in
this document. Jean Battle of the USFWS verbally confirmed that presentation of the results in
the NES should be sufficient (Battle 2000c).

3.4.7 Special Status Branchiopod Surveys
All suitable habitat in the project study area depicted in Figure 2 was surveyed for special status
branciopod species. Surveys focused on the vernal pools located in grasslands north of Cardella
Road. However, other areas that ponded water were also included in the surveys. Spot checks of
ponded water in disturbed areas was conducted on February 16 and 18, 1999 at a time when
branchiopods were known to be present at many of the vernal pools in the study area. Ponded
water along Arboleda Drive, Yosemite Avenue, Kibby Road, South Orchard Drive, Olive
Avenue, and Bear Creek Drive were sampled. Data sheets were filled out for each sample point
and points were mapped on a USGS 7.5 minute quadrangle map of Merced, California. The
locations of pools sampled during these spot checks are provided in Figure 6.
Surveys were conducted according to the methods described in the “Interim Survey Guidelines
to Permittees for Recovery Permits under Section 10(a)(1)(A) of the Endangered Species Act for
the Listed Vernal Pool Branchiopods” (USFWS 1996). Two seasons of multiple rounds of
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surveys were conducted in the project study area, one during the 1998-1999 wet season and one
during the 1999-2000 wet season.
During each survey event, teams of surveyors walked meandering transects of the entire study
area to locate pools with standing water. Spacing between surveyors varied with topography and
density of pools. All pools with standing water were sampled using fine-meshed dip-nets or
aquarium nets. Samples were taken from the entire water column, on the pool margins and along
the bottom of the pools. Branchiopod species were identified in the field using a 10x hand lens.
Branchiopods were identified in situ in pools with relatively clear water. Identifications were
verified from vouchers viewed under a dissecting scope. Vouchers were identified using keys
developed by Clyde Eriksen and Denton Belk (1999).

1998-1999 Wet Season Surveys
The 1998-1999 wet season branchiopod surveys were conducted within the larger study area
described in Section 2.2. All seasonally ponded habitat that could be impacted by the alignments
under consideration at that time was identified and surveyed. The limits of the 1998-1999 wet
season branchiopod surveys are shown in Figure 6. During each of the four survey events all
pools or swales within those limits that contained standing water were sampled.
Surveys were initiated by URS biologists Steve Leach (USFWS recovery permit #PRT-810313)
and Laura Cholodenko on February 8, 1999, approximately two weeks after the first pools filled
with at least 2.5 centimeters (1 inch) of standing water. At the time of the first survey only a few
pools held water. Data sheets were filled out for each pool and points were mapped on aerial
photos. Three more rounds of surveys were conducted at two-week intervals until all of the
pools were dry in late March 1999.
The second round of surveys was conducted by URS biologists Steve Leach and Laura
Cholodenko on February 21 and 22, 1999. Data sheets were filled out for each pool where
mature branchiopods were observed and points were mapped on aerial photos for all pools that
held water. Pool locations were marked using pin flags.
URS biologists Steve Leach, Wendy Weber, Jonathan Stead, and Laura Cholodenko, and
KASCO entomologist Greg Kirpatrick conducted the third round of surveys from March 8
through March 11, 1999. This survey period corresponded with the maximum extent of pool
inundation in the study area. The entire focused survey area was sampled during this survey
period. Beginning with this round of surveys, all pools with standing water were mapped using
GPS receivers capable of sub-meter accuracy. A data logger was used to record the location,
physical, chemical and biological characteristics of each pool.
The final round of surveys was conducted from March 20 through March 26, 1999. This survey
was conducted by URS biologists Jonathan Stead, Laura Cholodenko and Wendy Weber on
March 20-26, 1999. URS biologist Steve Leach participated in this survey March 20-25, and
KASCO entomologist Greg Kirkpatrick participated in the survey on March 26, 1999. All
portions of the focused survey area were surveyed during this period. All pools that held water
were mapped using GPS receivers and attributes of the pools were recorded using a data logger.
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1999-2000 Wet Season Surveys
During the second season of surveys only those alignments shown in Figure 2 were under
consideration. Therefore, a smaller area was surveyed than the previous season. The primary
purpose of the second season of surveys was to collect data in areas still under consideration for
placement of the Campus Parkway that lacked sufficient data. The limits of the 1999-2000 wet
season branchiopod surveys are shown in Figure 6. All pools or swales within those limits that
contained standing water were sampled.
During the 1999-2000 wet season pools began ponding in late January. Four rounds of surveys
were conducted beginning on February 1 and ending on March 16, 2000. The methodology
employed during the second season of surveys varied little from one round to the next. All
surveys were conducted by URS biologists Jonathan Stead and Steve Leach. Pools where
branchiopods were located were marked with a short length of PVC pipe that was driven into the
ground at the edge of the pool, and the location of each pool was recorded using a GPS receiver.
The GPS data logger was used to record the location, physical, chemical and biological
characteristics of each pool. The second, third, and fourth rounds of surveys were conducted on
February 15 and 16, March 1 and 2, and March 15 and 16, 2000. The entire study area was
surveyed during each of the four rounds of surveys.

3.4.8 Valley Elderberry Longhorn Beetle Surveys
The 1999 USFWS survey protocol for valley elderberry longhorn beetle (Desmocerus
californicus dimorphus) requires an inventory of elderberry shrubs rather than direct observation
of beetles in the field. Surveys were conducted in accordance with this standard protocol.
The entire project study area depicted in Figure 2 was surveyed for the presence of elderberry
shrubs. Surveys were conducted by URS biologist Jonathan Stead on June 7, 2000, and by URS
biologists Jonathan Stead and Laura Cholodenko on June 20, 2000. One additional shrub was
detected by biologists conducting small mammal trapping during the week of August 6, 2000.
The locations of accessible shrubs were mapped using a GPS receiver. Other shrubs were
mapped on an aerial photograph. Information recorded for each shrub included the number of
elderberry stems in each of three size classes [2.5-7.5 centimeters (1-3 inches), 7.5-12.5
centimeters (3-5 inches), and ≥12.5 centimeters (≥5 inches)], and the presence of beetle exit
holes. Stem diameter was measured or visually estimated at the base of each stem.

3.4.9 Rare Plant Surveys
A list of special status plant species with potential to occur in the project study area was
compiled from the California Natural Diversity Data Base records, the species list provided by
USFWS, and reports prepared for the U.C. Merced and Campus Community Study area and the
U.S. Army Corps of Engineers (USACOE) Haystack Dam Project (CDFG 2000; EIP 1999b;
Jones and Stokes 1997).
Surveys for special status plant species were conducted during the months of April, May, June,
and September. Surveys were timed to coincide with the blooming periods of all special status
plants with the potential to be found in the project study area. The entire project study area
depicted in Figure 2 was evaluated for its potential to support special status plant species.
Surveys of the project study area were conducted by walking transects in suitable habitat at close
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intervals. All plant species encountered were identified to the level necessary to determine
whether they were a special status species. A list of plant species observed in the project study
area is included in Appendix C. When a sensitive plant population was found, its location was
recorded with a GPS receiver, and associated plant species were recorded. Surveys were
conducted on the following dates:
•

April 19, 1999: URS biologists Steve Leach, Karen Wilson, Kristin Byrd, and Jonathan Stead
conducted surveys for succulent owl’s clover (Castilleja campestris ssp. succulenta), dwarf
dowingia (Dowingia pusilla), beaked clarkia (Clarkia rostrata), Henderson’s bent grass
(Agrostis hendersonii), and Merced phacelia (Phacelia ciliata var. opaca).

•

June 9 and 10, 1999: Karen Wilson and Kristin Byrd conducted surveys for hairy orcutt grass
(Orcuttia pilosa), Colusa grass (Neostapfia colusana), San Joaquin orcutt grass (Orcuttia
inaequalis), and Greene’s tuctoria (Tuctoria greenei).

•

April 17, 2000: Kristin Byrd and Jonathan Stead conducted surveys for succulent owl’s
clover, dwarf dowingia, beaked clarkia, and Merced phacelia.

•

May 9 and 24, 2000: Kristin Byrd and Steve Leach conducted surveys for Henderson’s bent
grass, shining navarretia (Navarretia nigelliformis ssp. radians), pincushion navarretia
(Navarretia myersii ssp. myersii), and Greene’s tuctoria (Tuctoria greenei).

•

September 15, 2000: Kristin Byrd and Michelle Lee conducted surveys for Hoover’s
calycadenia (Calycadenia hooveri).

3.4.10 Oak Woodlands
Oak trees located within the project study area were mapped by URS biologists Jonathan Stead
and Laura Cholodenko on June 19, 2000. The diameter at breast height (DBH) of each tree was
also recorded. When there was more than one stem at breast height the DBH was measured at
the base of the tree.

3.5

PROBLEMS AND LIMITATIONS

3.5.1 California Tiger Salamander Surveys
The presence of post-metamorph California tiger salamanders was documented within the
project study area. Although potential breeding habitat was dip-netted on numerous occasions,
surveyors did not locate any salamander eggs or larvae during the course of the Campus Parkway
surveys. This makes it difficult to assess the extent of the potential long and short term impacts
that the proposed project may have on the recruitment of tiger salamanders in the area, because
the location of breeding habitat utilized by salamanders present in the study area is unconfirmed.

3.5.2 Valley Elderberry Longhorn Beetle Surveys
Locations of all elderberry shrubs within the area were mapped. However, data for some
elderberry shrubs located on the banks of Bear Creek was not collected because these shrubs
were not easily accessible or were determined to be outside of the area likely to be impacted.
Although these shrubs were mapped, stem counts, and in some cases data on the presence or
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absence of beetle exit holes, were not recorded. This should not be problematic unless project
design involves impacts to a shrub for which there is a lack of data. If the project changes
alignments or it is determined that construction activities could impact shrubs for which there is
a lack of data, additional field surveys would be necessary to collect this data.
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The proposed project is located at the eastern side of the San Joaquin Valley, immediately east of
the City of Merced (Figure 1). Dominant land uses in the project study area include agricultural
production, residential and commercial development, and non-native grassland used for grazing
cattle. Scattered patches of ruderal vegetation are interspersed through out the study area.
Grazing and agriculture have altered the natural landscape by introducing non-native plant
species, channelizing and diverting stream flows, increasing erosion and sedimentation in
watersheds, and clearing trees for grazing and firewood.
Climate in the project study area is of the Mediterranean type, typical of the middle San Joaquin
Valley. Summers are long, hot, and dry, while winters are cool and mild. Rainfall in the winter
averages approximately 29 centimeters (11.5 inches) per year, falling mainly between November
and April (Soil Conservation Service 1965). Soils in the southern end of the project study area
are mainly of the Wyman-Yokohl-Margeurite soil associations, which compose the historic
alluvial fans and floodplains of the area. In the northern end of the project study area, soils are
mostly of the Redding-Pentz-Peters soil associations, which are derived from the prehistoric
alluvial fan of the Merced River.
Beginning at Mission Interchange, the proposed alignments cross a variety of irrigated pastures,
row crops, and rural residential developments. North of Cardella Road the proposed alignment
study area for cumulative impact passes through non-native grassland used for grazing cattle, and
some irrigated pasture. This grassland habitat at the northern end of the study area is
interspersed with vernal pool complexes, and provides habitat for a variety of sensitive plant and
animal species. The headwaters of Cottonwood Creek are also located within this grassland
habitat.
The project study area is located within the Bear Creek watershed, which includes Black Rascal,
Cottonwood, Burns, and Bear creeks. These streams originate in the foothills of the Sierra
Nevada and drain into the San Joaquin River. The proposed alignments would span Bear Creek,
Black Rascal Creek, and a number of dirt and concrete lined irrigation canals and drains. Bear
Creek was once a stream of highly variable flows that regularly flooded its banks after seasonal
rainfall. Bear Creek today exists in a highly modified state. The creek has been contained
between two steep flood control levees, and is used for the transport of water to and from
agricultural fields. The water level in the creek is maintained at artificially high levels during
irrigating season (approximately March-October), and two diversion dams that regulate flows
restrict the movement of fishes in the creek. Several dry dams at the margins of the valley
reduce and modulate peak flood flows. Riparian habitat along Bear Creek in the project study
area is confined to a narrow strip.
Black Rascal Creek has also been highly modified from its natural condition. Within the project
study area, Black Rascal Creek is diverted into an artificially excavated earth lined channel that
is completely devoid of riparian vegetation. Upstream and downstream of the proposed
alignments the creek appears to follow a natural alignment bordered by a narrow strip of riparian
vegetation.
North of Yosemite Avenue the study area for cumulative impacts crosses Cottonwood Creek.
This stream drains grazing lands east of Lake Road. Originally, Cottonwood Creek would have
been a seasonal stream but the development of center-pivot irrigation systems, the Merced Hill
Golf Course, and seepage from the Le Grand and Fairfield Irrigation canals have transformed
this stream into a semi-perennial stream with herbaceous vegetation typical of seasonal marshes.
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Portions of Cottonwood Creek in the project area have been channeled to improve drainage and
reduce ponding adjacent to the intersection of Lake Road and Cardella Road.
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Lists of all animal and plant species observed in the project study area are provided in Appendix
C and photographs of various conditions found within the study area are provided in Appendix
D. The following sections describe the sensitive biotic resources occurring, or potentially
occurring in the project study area.

5.1

IMPORTANT NATURAL COMMUNITIES

5.1.1 Northern Hardpan Vernal Pools
All vernal pools identified are north of Yosemite Avenue, outside of the Project Study Area.
Many of the vernal pools identified are within the Cumulative Impact Study Area (Figure 8).
The northern hardpan vernal pool community is associated with shallow topographic depressions
or soils with an impermeable layer of clay and/or an iron-silica cemented hardpan. The
depressions are dominated by an herbaceous community of plants that is dominated by
hydrophytic annual herbs and grasses (Holland 1986). Winter rainfall does not penetrate the
hardpan layer, and pools form in depressions. Germination and growth begin with the onset of
winter rains, and continue as pools fill with water. In the spring, as air temperatures begin to
rise, water in the pools begins to evaporate, often leaving behind concentric rings of vegetation
that encircle the pool. Northern hardpan vernal pools occur primarily on old alluvial terraces on
the east side of the Central Valley, from Tulare and Fresno County north to Shasta County.
Northern hardpan vernal pool complexes are present in the grassland habitat in the Cumulative
Impact Study Area. The vernal pools in this area occupy terraces of rocky alluvium deposited by
the Merced River. Erosion and redeposition of the alluvium has led to the development of a
series of terraces with different soils and an undulating topographic feature known as “mima
mounds.” Most of the vernal pools in the Cumulative Impact Study Area occur on soils mapped
as either the Redding or the Corning series, which are characterized by claypans and hardpans,
known collectively as aquitards. Vernal pools occur because the low permeability of the
aquitard causes a perched water table to form. When soils become saturated water ponds in the
shallow depressions in the mima mound topography.
One complex of pools is located north of Bellevue Road (Figure 8). This complex begins east of
Lake Road and north of the Merced Hills Golf Course, where overflow from a series of pools
flows into a low-gradient swale. The swale flows west through culverts under Lake Road, and
then passes southwest through the Cumulative Impact Study Area to Bellevue Road. North of
Bellevue Road and West of Lake Road the swale continues to collect overflow from pools in the
complex, eventually channeling the water south through a culvert under Bellevue. Although this
complex of pools is interrupted by Lake Road, the effect of the road on the hydrology of pools in
the complex seems to be limited to pools along the eastern edge of Lake Road. Those pools that
actually contact the edge of the roadway may pond more water than they did prior to the
construction of the roadway, which creates a berm that effectively increases the depth of those
pools.
The second pool complex lies south of the Merced Hills Golf Course, north of Cardella Road,
east of Lake Road and west of the Fairfield Canal (Figure 8). The main pattern of drainage
through the complex is from northeast to southwest, along a swale that becomes Cottonwood
Creek. Portions of the swale have been channelized. The hydrology of this drainage has been
altered by runoff from the golf course and two large center-pivot irrigation systems, which
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contribute a substantial amount of water during the spring and summer when this drainage would
otherwise be dry. Some areas irrigated by the center-pivot installation have been graded and
leveled.
Vernal pools in California support a unique flora. Although grassland habitats in California are
generally dominated by non-native species, the flora of California’s vernal pools is still
composed mostly of natives. Inundation of pools during the wet season prevents the
establishment of upland plants, and the desiccation that occurs in the summer precludes the
establishment of many typical aquatic and wetland species (Keeley and Zedler 1996). Those
plants that do thrive in California’s vernal pools are often very specialized. Many of the plants
that occur in vernal pools in the study area have evolved with specific adaptations that enable
them to tolerate seasonally variable environmental conditions. Although vernal pools are
distributed throughout the world, California seems to be the only region with an extensive flora
endemic to its vernal pools (Keeley and Zedler 1996). The dominant plant species in vernal
pools in the study area include coyote thistle (Eryngium vaseyi), Fremont’s goldfields (Lasthenia
fremontii), and meadowfoam (Limnanthes douglasii). Some of these pools also contain
succulent owl’s clover (Castilleja campestris var. succulenta), a special status plant species.
Different species may be dominant during different years, depending on the specific climatic
conditions of that year (Keeley and Zedler 1996). A list of plant species found in vernal pools in
the Cumulative Impact Study Area is included in Table 4.
In addition to a variety of specialized plant species, a diverse fauna also inhabits vernal pools in
the Cumulative Impact Study Area and project vicinity. Invertebrates are the most abundant
animals in these pools. Common invertebrates include crustaceans such as seed shrimp (subclass
Ostracoda), copepods (Diaptomus sp.), and at least two species of water flea (Daphnia sp. and
another species of the order Cladocera). The listed vernal pool fairy shrimp (Branchinecta
lynchi) and species of concern California linderiella (Linderiella occidentalis) are also abundant
in pools in the project vicinity. Less common are the listed vernal pool tadpole shrimp
(Lepidurus packardi), the recently described mid-valley fairy shrimp (Branchinecta
midvallensis), and the California clam shrimp (Cyzicus californicus). A number of aquatic
insects, including backswimmers (family Notonectidae), waterboatmen (family Corixidae),
beetles (order Coleoptera) and a diversity of insect larvae can also be found swimming in pools
in the project vicinity. Amphibians depend on these pools for breeding and larval development.
Pacific tree frog (Hyla regilla) larvae commonly inhabit the pools. Although URS biologists
never observed any salamander larvae in the pools, adult California tiger salamanders were seen
in adjacent uplands, and in one instance in a vernal pool. California tiger salamanders
commonly depend on vernal pools for breeding and larval development (Keeley and Zedler
1996).
Although vernal pools are often viewed as isolated units, where each pool is outside the realm of
influence of its neighbors, this may be a misconception. Linkages between pools include
hydrology, specialized pollinators, grazing cattle, wind, vehicles, and the survey activities of
biologists. Hydrologic linkage between pools was dramatically illustrated during surveys
conducted on February 16, 2000. Over the five days preceding this survey, approximately 9.4
centimeters (3.7 inches) of rain fell in the study area (CDWR 2000). On February 16, swales
that connect many of the pools in the Cumulative Impact Study Area had water flowing through
them. Some of these swales connected pools that were otherwise isolated from one another.
Some of the low areas between mounds (that had never been considered swales) also had water
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flowing through them. Other pools, generally those receiving runoff from low areas or swales,
had swollen beyond their normal limits and were connected to neighboring pools. Although
some of the pools remained isolated on this particular day, a larger rainfall event could connect
additional pools.
When pools are connected during heavy rains, populations of vernal pool branchiopods that are
normally physically and genetically isolated from each other have an opportunity to mix. Fairy
shrimp may move freely between connected pools, or may be carried by flowing water through a
swale, from one pool to another. Gene flow between pools increases the effective size of a
population by uniting pools within a complex (Fugate 1996). This exchange of genetic
information between populations may be important to the maintenance and evolution of vernal
pool branchiopod species. The limited connectivity of pools observed on February 16, 2000 may
have been a very small event that merely suggested the degree of connectivity that could
potentially occur. Over a much larger and even an evolutionary time scale, a larger degree of
connectivity likely occurs by various means. Although much has yet to be learned about vernal
pool branchiopods, this connectivity, no matter how infrequent, may be crucial to their long-term
survival and the persistence of associated plant and animal species.
Northern hardpan vernal pools are threatened throughout their range by agricultural and urban
development. Many of the pools in the Central Valley of California have already been lost. The
project area is located in a transition zone where the remaining habitat is fragmented by
roadways, agricultural and residential development. West of the proposed project location the
vernal pool habitat has mostly been eliminated, but to the northeast of the project the habitat is
less disturbed, and extends into the foothills. Those pools that lie to the north and east form the
largest, densest, most intact aggregation of vernal pools left in the Central Valley (Holland
2000). Vernal pools in the Cumulative Impacts Study Area are a part of this aggregation,
although they lie at the very edge of this area, are somewhat fragmented, and are more threatened
than pools that are more interior.

5.1.2 Oak Woodlands
Senate Concurrent Resolution No. 17 (1989) directs state agencies to preserve and protect native
oak woodlands to the greatest extent possible. This has been interpreted in different ways by
various agencies.
Oak trees in the Project Study Area and vicinity are valley oaks (Quercus lobata), one of the
species that has been particularly affected by low recruitment rates and disappearing habitat.
This species of oak can grow very large, reaching up to 30 meters (100 feet) in height with
diameters of approximately 2 meters (6 or 7 feet). Under the right conditions these trees can live
for 400 to 600 years (Pavlik et al. 1991). Valley oaks once formed extensive woodlands on the
floodplains of rivers spilling from the western slopes of the Sierra Nevada. Valley oaks were
also an important component of mixed riparian forests in the region. Valley oaks have been
replaced in many places by agricultural and residential development. Remaining oaks do not
persist where the groundwater table is lowered by pumping, and where flood control and
irrigation has put an end to seasonal flooding.
The location and size of six (6) valley oak trees located in the Project Study Area are shown in
Figure 7. These six trees include all of the oak trees that were located within the study areas.
The diameters of these trees are shown in Table 5. Due to the extensive human manipulations of
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the environment in this area, including the conversion of natural lands to agricultural lands, the
excavation of irrigation canals and ditches, and the channelization of natural streams and swales,
the origin of these oak trees is not clear. They could be remnants or descendants of an oak or
riparian woodland that once existed there, or they could have been planted by the local
landowner(s). However, these oaks are native to the region, and pursuant to Senate Concurrent
Resolution No. 17, oak woodland means “a five-acre circular area containing five or more oak
trees per acre,” (1989).

5.2

WETLANDS AND OTHER WATERS OF THE UNITED STATES

Potential jurisdictional wetlands and other waters of the U.S. were delineated in the Project
Study Area. The locations of potential jurisdictional wetlands and other waters are shown on
Figure 8. The wetland delineation data sheets are provided in Appendix E.

5.2.1 Wetland Delineation
Wetlands were classified into four types based on plant species composition, hydrologic regime,
and geomorphology. A fifth wetland type (cultivated wetlands) was added to distinguish
seasonal wetlands that are within fields under cultivation. As shown in Table 8, approximately
9.86 hectares (24.37 acres) of total wetlands and non-wetland waters of the U.S. occur within the
Project Study Area. Wetland types include:
•

Vernal pools and swales;

•

Seasonal seeps;

•

Seasonal marsh;

•

Riparian forest and scrub; and

•

Cultivated wetlands.

In addition, non-wetland jurisdictional waters of the U.S. were identified in the Project Study
Area. Non-wetland jurisdictional waters include perennial streams and irrigation canals.

Vernal Pools and Swales
Several complexes of vernal pools and swales are located in the Cumulative Impacts Study Area,
in the watershed just south of Yosemite Lake and in the Cottonwood Creek watershed
immediately east of Lake Road. Approximately 75.6 hectares (18.9 acres) of vernal pools and
swales are present in the Cumulative Impacts Study Area. Vernal pools and associated swales
support a high diversity of plants, including special status grasses and forbs. Dominant plants
associated with this wetland type include:
•

Vasey’s coyote thistle (Eryngium vaseyi) (FACW)

•

Hogwallow starfish (Hesperevax caulescens) (OBL)

•

Mediterranean barley (Hordeum marinum ssp. gussoneanum) (FAC)

•

Sacramento mesamint (Pogogyne zizyphoroides) (OBL)

•

Popcorn flower (Plagiobothrys stipitatus.) (OBL)
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•

Woolly marbles (Psilocarphus brevissimus) (OBL)

•

Perennial ryegrass (Lolium perenne) (FAC)

•

Doublehorn calicoflower (Downingia bicornuta var. bicornuta) (OBL)

•

Loosestrife (Lythrum hyssopifolium) (FACW)

•

Fremont’s goldfields (Lasthenia fremontii) (DBL)

•

White meadowfoam (Limnanthes alba) (OBL)

Seasonal Seeps
Seasonal seeps are present in the Cumulative Impacts Study Area along the east side of Lake
Road south of the Merced Hills Golf Course and north of Bellevue Road. These seeps are
associated with occurrences of Raynor clay soils and are interspersed with annual grasslands and
vernal pool wetlands. Typical plant species include smooth cat’s ear (Hypochaenis glabra) (NI),
hogwallow starfish (Hesperevax caulescens) (OBL), perennial ryegrass (Lolium perenne) (FAC),
hedypnois (Hedypnois cretica) (NI), and turkey mullein (Eremocarpus setigerus) (NI). The
hydrology of seasonal seeps is limited to extended periods of soil saturation but no ponding.

Seasonal Marsh
Seasonal marsh wetlands occur in both the Project Study Area and the Cumulative Impacts Study
Area. Seasonal marsh wetlands are typically inundated and/or saturated for long (>60 days)
periods of time. Seasonal marshes in the study areas are associated with tailwater runoff from
central-pivot irrigation systems and other agricultural irrigation. Seasonal marshes are located
on the Flying M Ranch, adjacent to Black Rascal Creek, and south of State Route 140 along the
north side of the railroad embankment. Dominant plants are common spikerush (Eleocharis
macrostachya) (OBL), Pacific bog rush (Juncus) (OBL), tall flat sedge (Cyperus eragrostis)
(FACW), Bermuda grass (Cynodon dactylon) (FACU), perennial ryegrass (Lolium perenne)
(FAC), Johnson grass (Sorghum halepense) (FACU), celery leaf buttercup (Ranunculs scleratus)
(OBL), and Sprangle-ton (Leptochloa uninervia) (FACW).

Riparian Forest and Scrub
Riparian forest and scrub is present along Black Rascal Creek and Bear Creek, in the southern
portion of the Project Study Area. There are approximately 3.4 hectares (8.4 acres) of this
wetland type in the Project Study Area. Plant species in these riparian areas include sandbar
willow (Salix exigua), Fremont cottonwood (Populus fremontii), Himalayan blackberry (Rubus
discolor), giant reed (Arundo donax), arroyo willow (Salix lasiolepis), flat sedge (Cyperus
eragrostis), wild rose (Rosa californica), elderberry (Sambucus mexicana), and mugwort
(Artemisia douglasiana). The riparian wetland boundary was generally coincident with the
location of the ordinary high water line of the creeks.

Cultivated Wetlands
As described in Section 3.3.1, a wetland was delineated in a cultivated field south of Bear Creek.
The potential wetland site is located approximately 396 meters (1,300 feet) south of Beak Creek
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at the base of a gentle slope (less than 1 percent) where water tends to pond after periods of
heavy rain or after the field is flood-irrigated. The field is being cultivated to grow Sudan grass
(Sorghum bicolor), a facultative wetland species. Cultivation of Sudan grass requires frequent
irrigation to maintain soil moisture. The current farmer indicated that he had flooded the field
three times during the 2001 season. Topographic data and soil survey information indicate that
the wetland site may have supported natural wetlands prior to cultivation. However, it appears
that the current wetland characteristics are related to flood irrigation associated with cultivation
of a facultative wetland crop species. Therefore, this wetland area is most accurately described
as a “farmed” or “cultivated wetland."

Perennial Streams
Perennial stream channels in the Project Study Area are Black Rascal Creek and Bear Creek.
These channels are considered non-wetland jurisdictional waters of the U.S. The channels
generally lack vegetation but riparian forest and scrub wetlands border some sections of both
Black Rascal Creek and Bear Creek. The lateral limits of the non-wetland jurisdiction
correspond with the lower limits of the riparian wetlands or the ordinary high water line where
adjacent wetlands are absent.

Irrigation Canals
The irrigation canals that occur within the Project Study Area are operated by the Merced
Irrigation District (MID). The major canal systems in the Project Study Area are the Bradley,
Doane, and Hartley Lateral Systems. These systems receive water from the Merced River by way
of Lake Yosemite and the Fairfield Canal, and discharge into natural waterways including Black
Rascal Creek and Bear Creek. The MID irrigation infrastructure is designed to utilize natural
water channels; the irrigation water that is not utilized by growers discharges into local creeks
which convey the water to dams, where it is recovered for further use within the MID irrigation
system. In the event of a storm, stormwater that flows in the creeks during the irrigation season
is not collected because MID does not have title over stormwater. During storm events MID
stops the flow of irrigation water. The canal systems in the Project Study Area are considered
jurisdictional because the irrigation infrastructure utilizes jurisdictional waterways that are
tributaries to the San Joaquin River to collect and convey water.

5.2.2 Wetland Functions and Values
Wetland ecosystems possess unique functions and values that vary depending on the type of
wetland, its size, surrounding land uses and the degree to which it has been previously disturbed.
Wetland functions are defined as the physical, chemical and biological attributes of a wetland
such as flood storage, species habitat, or groundwater discharge. Other functions of wetlands
may have specific “values” that are considered beneficial to society such as groundwater
recharge, recreation or aesthetics.
Each wetland type was evaluated separately to determine general wetland functions and values.
Categories of wetland functions and the evaluation criteria were based on the Wetland
Evaluation Technique (WET) developed jointly by the U.S. Army Corps of Engineers (ACOE)
for the Federal Highway Administration (Adamus et al. 1987). The WET approach will be
replaced by the hydrogeomorphic approach currently under development by the ACOE (Smith et
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al, 1995). This report utilizes a qualitative approach that addresses each of the following
standard functions for each wetland type:
•

groundwater recharge

•

groundwater discharge

•

flood flow alteration

•

sediment/toxicant retention

•

nutrient removal/transformation

•

production export

•

wildlife diversity/abundance

•

aquatic diversity/abundance

•

uniqueness/heritage

•

recreation

The functions and values of the irrigation canals were not assessed because their primary
function is to convey water to fields for agricultural use. The irrigation canals in the Project
Study Area were almost entirely concrete-lined, which reduces their value in terms of
groundwater recharge, although the water they carry is important for groundwater recharge once
it is discharged into the fields by farmers.
Functions and values of the wetlands in the Project Study Area and the Cumulative Impacts
Study Area were evaluated based on field observations and other available data. Results of other
project-related studies were used to assess some of the potential functions such as habitat and
water quality. Specific criteria used to evaluate the functions and values of the wetlands
included wetland condition, whether the wetland was natural or artificial, commonness or rarity,
presence or absence of sensitive species, size, magnitude of potential impacts, and the regional
status of the wetland type.
This analysis is based on the assumption that the wetland functions are related to the wetland
types. For instance, vernal pools are likely to have similar functions and values that differ from
the functions and values of a riparian wetland type where saturation or inundation occur all year.
Other factors that affect the functional assessment of wetland types are vegetative development
of the wetland site, barriers between the wetland and adjoining uplands, and the adjacent land
uses. Factors that affect the social significance, or value, of a wetland include the presence of
one or more of the following: a special status species, significant archaeological resources,
“unique” wetland types, a source of drinking water, or publicly owned lands designated for
conservation, preservation, or research.
Table 6 summarizes the wetland functions and values for each of the wetland types in the Project
Study Area and the Cumulative Impacts Study Area. The following sections describe each of
these wetland types and the rationale for the assessment of each wetland function or value.
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Vernal Pools and Swales
The most significant values of the vernal pools and swales in the Cumulative Impacts Study Area
are the diversity and abundance of special status species that the pools support. The vernal pools
in the project vicinity are continuous with one of the largest concentration of vernal pool habitat
left in California (Holland 2000). Special status fairy shrimp species have been found in more
than half of all pools in the Cumulative Impacts Study Area. Other special status species
associated with the pools include California tiger salamander and succulent owl’s clover. In
addition to supporting special status species, these vernal pools contain a high diversity of native
plants. Many of these species are endemic to vernal pool habitat.
The hydrogeomorphic (HGM) method developed by the ACOE is a method used to develop the
condition of wetlands through the use of ecosystem functions. Each class of wetland is assigned
a set of functions or processes that characterize self-maintaining ecosystems. These functions
and processes are divided into three categories: hydrological, biogeochemical, and habitat
support. The draft HGM model has assigned vernal pools three hydrology functions: surface
water storage, subsurface water exchange, and surface water conveyance among vernal pools.
The proposed biogeochemical functions are element cycling, in which elements and compounds
are converted and recycled from one form to another, and element removal, which involves the
removal of imported nutrients, contaminants, and other elements and compounds through biotic
and abiotic processes. Because vernal pools are sensitive to pollutant loading, this function
emphasizes maintaining water quality (Butterwick 1998).
Five habitat support functions have been proposed. Four focus on the maintenance of vegetation
and aquatic invertebrate, amphibian, and avian taxa characteristic of vernal pools. The fifth
function focuses on the maintenance of habitat interspersion and connectivity. This function
refers to the spatial distribution of vernal pools to other pools; the linkage of pools helps
maintain the diversity and long-term persistence of characteristic vernal pool plants and animals
(Butterwick 1998).
Vernal pools and swales provide moderate flood flow attenuation. Surface runoff is retained in
vernal pools during rainfall events which alters the peak and duration of runoff in lower portions
of the associated watersheds.
Because of vernal pool sensitivity to pollutant loading, they do not score high for
sediment/toxicant retention, as retaining toxins would impair the vernal pool ecosystem. Also,
there is little erosion that takes place in the surrounding grassland upland area because this
wetland type is generally associated with the relatively low topographic relief.
The vernal pools in the Cumulative Impacts Study Area provide very few opportunities for
recreation, because they are located on private land with no public access.

Seasonal Seeps
Seasonal seeps have very limited wetland functions and values. These sites generally lack any
capacity to hold surface runoff and do not significantly affect flood flow or the movement of
nutrients or sediment. The only significant function or value is the presence of suitable habitat
for special status species, including shining navarretia.
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Seasonal Marsh
The seasonal marshes on the Flying M Ranch and at State Route 140 are augmented by runoff
from irrigation. Because they have a moderate capacity to confine and store water, they are
likely to provide some groundwater recharge, floodflow alteration, sediment/toxicant retention,
and nutrient removal/transformation. Seasonal marsh wetlands have low to moderate levels of
diversity, and were not found to support any special-status species in the Project Cumulative
Impacts study areas. Seasonal marsh habitat north of Cardella Road supports non-native species
considered to be invasive, such as bullfrogs. They are also not considered to be a unique wetland
type.

Riparian Forest and Scrub
Riparian wetlands are present along non-channelized portions of Black Rascal Creek, and along
Bear Creek. These wetlands are most functional in the habitat they provide to a diversity of
animals. Riparian vegetation also provides some shading in the creeks, which is beneficial to
fish. Riparian vegetation is structurally diverse with multiple canopy layers that provide
important habitats for birds and mammals. Some elderberry shrubs are present on Bear Creek,
which are utilized by the valley elderberry longhorn beetle, a federally listed species.
The riparian wetlands in the Project Study Area do not retain ponded water, so they do not
provide functions such as sediment or toxicant retention, or removal or transformation of
nutrients. They also have only a moderate capacity for groundwater discharge and floodflow
alteration. Private lands border Black Rascal Creek and Bear Creek in the Project Study Area.
Therefore it is unlikely that these wetlands would provide recreational values such as fishing or
wildlife observation.

Cultivated Wetlands
The value and function of this wetland (found south of Bear Creek along the Green Alignment)
is similar to those of seasonal wetlands. The most similar characteristic is that the wetland
conditions are augmented by irrigation practices (as described above in Section 5.2.1). However,
because of the on-going soil disturbance related to cultivation practices, such as tilling, discing,
and ploughing, the habitat value and function of cultivated wetlands is lower than for
undisturbed seasonal wetlands.

5.3

SPECIAL STATUS MAMMALS

5.3.1 Merced Kangaroo Rat
The Merced kangaroo rat (Dipodomys heermanni dixoni), a subspecies of Heerman’s kangaroo
rat (Dipodomys heermanni), is a federal species of concern. Subspecies of Heerman’s kangaroo
rats occur from Fresno to El Dorado counties in the Sierra Nevada foothills, in the San Joaquin
Valley, and in the Coast Ranges from Point Conception to San Francisco Bay (Zeiner et al.
1990). The distribution of the Merced subspecies is not known but it may be localized to the San
Joaquin Valley.
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Information on the Merced subspecies of Heerman’s kangaroo rat is limited. Therefore the
following discussion is based on documentation for Heerman’s kangaroo rat (Dipodomys
heermanni ssp.). Heerman’s kangaroo rats dig burrows in fine, well drained, deep soil, and their
diet consists mainly of grass seed, and some forbs and green grasses seasonally. Typically,
kangaroo rats in California breed from March to May, and females give birth about a month after
breeding (Biosystems 1994).
There are no occurrences of Merced kangaroo rat documented in the CNDDB from the vicinity
of the study area (Figure 9). However, small mammal trapping conducted in the U.C.
Merced/Community Planning Area confirmed the presence of this species in undeveloped
grasslands located immediately to the northeast of the Campus Parkway Cumulative Impacts
Study Area (EIP 1999c). During the course of 9,000 trap nights in habitat similar to that of
grasslands north of Cardella Road, a total of 28 Merced kangaroo rats were captured. The
nearest this species was trapped was 3.7 kilometers (2.3 miles) north/northeast of the Campus
Parkway Cumulative Impacts Study Area. A total of 232 deer mice (Peromyscus maniculatus)
were also trapped during the U.C. study.
Although grasslands north of Cardella Road may provide suitable habitat for Merced kangaroo
rats, none were trapped during the 625 nights of trapping conducted within this habitat. The
locations of small mammal trap lines are shown in Figure 3. The only animals trapped in
grasslands north of Cardella road were nine (9) deer mice, with a 1.4% detection rate (Townsend
2000, Appendix B). When compared with the results of surveys conducted in similar habitat to
the north (28 Merced kangaroo rats and 232 deer mice over 9,000 trap nights) the results of this
trapping effort appear inconclusive. Although no Merced kangaroo rats were trapped during the
Campus Parkway studies, this species may occur in low numbers within the Campus Parkway
Cumulative Impacts Study Area, in grassland habitat located north of Cardella Road. The
Campus Parkway Project Study Area lacks suitable habitat for this species.

5.3.2 Riparian Brush Rabbit
The riparian brush rabbit (Sylvilagus bachmanii riparius) is a federally and state endangered
species. It is one of 13 subspecies of the brush rabbit (Sylvilagus bachmanii), 8 of which are
present in California. Riparian brush rabbits have been known to occur in riparian forests along
the San Joaquin and Stanislaus rivers and their tributaries, in San Joaquin and Stanislaus
counties. The only wild population extant today is in Caswell Memorial State Park along the
Stanlislaus River near the town of Ripon in San Joaquin County. The main threat to this species
is habitat loss and fragmentation.
Valley riparian forests with dense foliage of wild rose (Rosa spp.), blackberries (Rubus spp.), and
willows (Salix spp.) are the preferred habitat for the riparian brush rabbit. However, since much
of this habitat in the central valley has been developed and is unavailable to them, they inhabit
areas of higher elevation characterized by woody ground litter and willows. Because the habitat
is so dense, the rabbits build tunnels through the vegetation. They typically inhabit brushy
clumps of vegetation greater than 450 square meters.
Riparian brush rabbits forage on herbaceous vegetation such as grasses, sedges, clover, forbs,
shoots, and leaves. The rabbits generally feed on species such as California wild rose (Rosa
californica), Pacific blackberry (Rubus ursinus), wild grape (Vitis californica), green clover
(Trifolium wormskiolodii) and elderberry (Sambucus mexicana). The rabbits forage early in the
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morning and evenings along trails and fire breaks within or close to cover. They do not forage in
large open areas and are rarely more than a few yards away from cover (Larson, 1993).
Breeding season is typically from December to April, with the young born between January and
May.
There are no occurrences of riparian brush rabbit in the vicinity of the study areas reported in the
CNDDB. The last record of a rabbit outside of Caswell Memorial State Park was over 40 years
ago. Riparian brush rabbits rarely move far away from dense vegetation and because it is so tied
to heavy cover, it will not disperse across open, unvegetated areas, and so most likely will not
disperse beyond the riparian forests in Caswell Memorial State Park (Williams 1988).
Additionally, no suitable habitat for this species is present in the Project Site or Cumulative
Impacts study areas. The banks of the non-channelized areas of Bear Creek are very steep and
the riparian vegetation surrounding these banks are not wide enough to support the riparian brush
rabbit. Additionally, the vegetation cover in this area is not sufficient for the species. Similarly,
Black Rascal Creek also supports only a narrow band of riparian vegetation, insufficient to
support the species.

5.3.3 Riparian (San Joaquin Valley) Woodrat
The riparian, or San Joaquin Valley, woodrat (Neotoma fuscipes riparia), is one of 11 subspecies
of the dusky-footed woodrat (Neotoma fuscipes), is a federally endangered species and is a
California state species of concern.
The historical range of the species was from Vernalis in Stanislaus County to southern Merced
County or northern Fresno County (Hooper 1938). Presently, however, the only extant
population is located along the Stanislaus River in Caswell Memorial State Park in Ripon, San
Joaquin County. Riparian woodrats are arboreal and their habitat is in riparian forest where shrub
cover is dense. High densities of woodrat nests are found in willow thickets with an oak
overstory (Linsdale and Tevis 1951). The riparian woodrats have a matrilineal, looselycooperative, polygynous social structure (Kelly 1990). This breeding strategy tends to create a
situation where the actual breeding population is smaller than the total population. Coupled with
a small population size, this puts the Caswell Memorial State Park population at a risk for
inbreeding depression (Kelly 1990). Habitat loss and fragmentation, and inbreeding depression
are the main causes of decline for this species.
The riparian woodrat are generalist herbivores and forage on a wide range of nuts, fruits, forbs
and fungi. They make houses out of sticks and organic litter, making them vulnerable to flooding
(Williams 1993).
There is no suitable habitat for the riparian woodrat in the Project or Cumulative Impacts study
areas. Bear Creek and Black Rascal Creek have narrow swaths of riparian scrub growing along a
steep grade. This riparian shrub cover is not dense enough for the species and is not wide enough
to provide suitable habitat.

5.3.4 San Joaquin Pocket Mouse
The San Joaquin pocket mouse (Perognathus inornatus inornatus) is a federal species of concern
that occurs only in California’s Central Valley. This species constructs burrows in grassy and
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weedy areas where fine textured or sandy soils are present (Ingles 1965). Pocket mice are in the
same family (Heteromyidae) as kangaroo rats, and many aspects of their biology and life history
are similar. Like kangaroo rats, pocket mice are graniverous and nocturnal. During periods of
intense weather or food shortage, pocket mice may enter an inactive state of torpor.
Although the CNDDB does not document any occurrences of San Joaquin pocket mouse in the
vicinity of the proposed Campus Parkway (Figure 9), Department of Water Resources biologists
recently trapped San Joaquin pocket mice along the south side of the Merced River (Vance
2000). This site is located approximately 11 kilometers (6.8 miles) north/northwest of the
project study area, just upstream of the State Route 59 bridge over the Merced River.
Although recently captured along the Merced River, San Joaquin pocket mice were not captured
during intensive small mammal trapping recently conducted north of Bellevue Road in the Smith
Trust lands within the former U.C. Merced community planning area (EIP 1999c). These
surveys were conducted immediately northeast of the Campus Parkway Cumulative Impacts
Study Area, in habitat similar to that found in grasslands north of Cardella Road, for a total of
9,000 trap nights. During the course of the survey a total of 28 Merced kangaroo rats and 232
deer mice were trapped. The level of effort associated with these surveys was probably
sufficient to detect San Joaquin pocket mice, if they were present.
Although small mammal trapping was conducted at various locations throughout the Campus
Parkway Project and Cumulative Impacts study areas, for a total of 913 trap nights, San Joaquin
pocket mice were not detected (Figure 3). Deer mice were trapped in grasslands in the
Cumulative Impacts Study Area, and this area may support Merced kangaroo rats. Other habitats
in the Project Study Area are unlikely to support San Joaquin pocket mice. A total of 52 house
mice (Mus musculus) and 13 western harvest mice (Reithrodontomys megalotis) were trapped
along Bear Creek, during 188 trap nights (Townsend 2000, Appendix B), with a 35.57%
detection rate in this habitat type. The narrow riparian corridor along Bear Creek is not the type
of habitat that San Joaquin pocket mice are typically associated with, and it supports large
populations of house mice and harvest mice. Ruderal areas, agricultural lands, and residential
developments are also unlikely to support pocket mice. A total of 9 house mice were trapped in
a ruderal portion of the study area during 100 trapnights. Based on the results of small mammal
trapping conducted in the Campus Parkway Project and Cumulative Impacts study areas and the
Smith Trust lands, it is unlikely that the Campus Parkway study areas support San Joaquin
pocket mice. The proposed project is not likely to adversely affect this species.

5.3.5 San Joaquin Kit Fox
The San Joaquin kit fox (Vulpes macrotis mutica) is protected under the federal ESA and the
California ESA. The San Joaquin subspecies of the kit fox was listed as a federal endangered
species in 1966 and was listed as threatened by the State of California in 1985.
The San Joaquin kit fox inhabits valley and foothill grasslands, sparsely vegetated shrubby
habitats (O'Farrell 1983), and some agricultural and urban areas (Jensen 1972; Morrell 1972).
Adult foxes are usually solitary during the late summer and fall. By September and October
adult females have begun to excavate and enlarge natal dens (Morrell 1972). Adult males join
the vixens in October or November (Morrell 1972), and mating probably occurs near the first of
the year (Egoscue 1956). Pups typically are born in late February or early March (Egoscue
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1962; Morrell 1972), begin foraging for themselves at about 4 to 5 months, and disperse shortly
thereafter (Morrell 1972).
San Joaquin kit foxes use complex dens for shelter and protection (Williams et al. 1998). Most
kit fox dens are located in flat terrain or the lower slopes of hills. Common locations for dens
include washes, drainages, and roadside berms. Kit foxes are reputed to be poor diggers and are
usually found in areas with loose-textured, friable soils (Morrell 1972; O'Farrell 1983). Some
studies have suggested that where hardpan layers predominate, kit foxes create dens by enlarging
California ground squirrel or American badger (Taxidea taxus) burrows (Morrell 1972; Jensen
1972; Orloff et al. 1986). They also commonly den in human-made structures such as smalldiameter culverts. Development of suitable kit fox habitat for intensive agricultural, oil
production, and urban land uses have contributed to this species’ endangered status. A diet of
small rodents, such as kangaroo rats (Dipodomys spp.) and California ground squirrels
(Spermophilus beecheyi) is common for kit fox (Jameson and Peeters 1988).
A San Joaquin kit fox was observed by H.T. Harvey biologists Mark Jennings and Gretchen Flor
on May 1, 1999, approximately 4 kilometers (2.5 miles) east of the Campus Parkway Cumulative
Impacts Study Area (Jennings 1999, Appendix B). The fox was approximately 30 meters (100
feet) away from the two observers and was observed for 5 to 6 minutes. Both of the observers
are experienced field biologists but neither biologist is currently trained to survey for San
Joaquin kit fox. However, both observers have seen kit foxes before, and the characteristics they
observed would suggest that the animal was a San Joaquin kit fox: a dark-tipped, bushy tail,
skinny legs, a skinny body appearance, large ears, and the head was proportional for the body.
This sighting was submitted by Jennings to both the USFWS and CDFG (Jennings 2000a).
The CNDDB documents an August 1999 observation of San Joaquin kit fox along the Livingston
Canal (Figure 9). This occurrence is located approximately 13 kilometers (8 miles) west of the
Cumulative Impacts Study Area and it is the nearest CNDDB documented occurrence of San
Joaquin kit fox to the proposed project location (CDFG 2000). The CNDDB also documents
occurrences from the vicinity of the San Luis National Wildlife Refuge complex, located
approximately 18 kilometers (11 miles) southwest of the Project Study Area (CDFG 2000;
USFWS 1998). Only a few scattered observations of San Joaquin kit fox on the far eastern side
of the valley are documented. One sighting occurred near La Grange in Stanislaus County,
approximately 32 kilometers (20 miles) north of the Cumulative Impacts Study Area, and
another kit fox was observed near Madera, approximately 48 kilometers (30 miles) southeast of
the Project Study Area (USFWS 1998).
The Recovery Plan for Upland Species of the San Joaquin Valley (USFWS 1998) does not
include the Campus Parkway study areas within one of the three core population areas.
However, it contains several references to the project vicinity. Under the heading “Habitat
Protection and Population Interchange” (p. 135), the recovery plan proposes to “Link natural
lands in the Sandy Mush Road area of Merced County with the population of kit foxes on natural
lands to the east by a safe harbor initiative on farmland.” Then, under the heading “Population
Ecology and Management” (p. 135), the Recovery Plan acknowledges the need to “ Determine
current geographic distribution and population status of kit foxes with special emphasis on
potential habitat in eastern Madera, Merced, Stanislaus, and San Joaquin Counties and the
Salinas-Pajaro Region.”

X:\X_ENV\_PERMIT\CAMPUS_PARKWAY\CPNES\CPNES4THDRAFT\CPNESFINAL.DOC\8-DEC-04\\OAK

5-13

SECTIONFIVE

Description Of Biotic Resources

Surveys for San Joaquin kit fox were conducted at Castle Air Force Base in 1994 and the
proposed Bear Creek Unit of the Merced County Streams Project in 1992. Castle Air Force Base
is located approximately 9 kilometers (5.6 miles) west of the Campus Parkway Cumulative
Impacts Study Area. Kit fox surveys for the proposed Bear Creek Unit Project were conducted
in late September 1992 (Jones and Stokes 1997). These surveys were conducted in a variety of
locations, including an area located approximately 5 kilometers (3 miles) northeast of the
Campus Parkway Cumulative Impacts Study Area, and another area located approximately 1.5
kilometers (1 mile) north and 2 kilometers (1.25 miles) west of the Cumulative Impacts Study
Area. These surveys consisted of den searches, nighttime spotlighting, and camera stations using
a methodology consistent with the CDFG Region 4-approved survey methodology for the San
Joaquin kit fox. No evidence of kit fox presence was found during either of these two surveys.
In 1999, San Joaquin kit fox surveys were conducted in the Smith Trust lands north of the
Campus Parkway Cumulative Impacts Study Area. This former UC Merced Campus planning
area covers 4,144 hectares (10,360 acres) extending from La Paloma Road in the north, south to
Bellevue Road, where it meets the Campus Parkway Cumulative Impacts Study Area. No
evidence of kit fox presence was detected during these surveys, which were conducted over three
12-day periods during July and August (EIP 1999c). The survey methodology employed
preliminary reconnaissance level surveys, camera stations, spotlighting, and guard hair traps.
The methodology followed the USFWS and CDFG survey protocols where possible, but also
included a number of variances approved by the USFWS.
No kit fox, kit fox sign, or other evidence of kit fox was detected during the focused surveys
conducted in the Campus Parkway Project and Cumulative Impacts study areas (Townsend 2000,
Appendix B). Five potential dens were identified in the Cumulative Impacts Study Areas in the
area considered to be suitable habitat, during the den searches (Figure 3). Three of these dens
were considered to be unused, and although the other two were monitored with either tracking
medium or a remote camera, no kit fox, kit fox tracks or other sign of kit fox was detected. The
presence of a coyote natal den was confirmed during the month of May 2000, located in
grassland habitat in the Cumulative Impacts Study Area (Townsend 2000a, Appendix B).
A potential den was detected along Bear Creek while setting up the small mammal trap lines
(Townsend 2000, Appendix B; Figure 3). Tracking medium placed at the entrance to this den,
over the course of the next few days, yielded tracks of domestic cat (Felis cattus) and raccoon
(Procyon lotor). A gray fox (Urocyon cinereoargenteus) was detected in this area, and a
resident mentioned that the gray fox had a den with young that she had observed on a number of
occasions.
Although kit fox were not detected during the focused survey conducted in the Campus Parkway
Project and Cumulative Impacts study areas, or during other surveys conducted in the project
vicinity, the presence of kit fox in the area cannot be ruled out (Townsend 2000, Appendix B).
Two recent sightings, one along the Livingston Canal in Atwater and one 4 kilometers (2.5
miles) east of the Cumulative Impacts Study Area, indicate that kit fox are at least occasionally
present in the area. However, kit fox may only be present during certain years. Grassland
habitat in the Cumulative Impacts Study Area and areas to the east and north of there could be
considered suitable habitat for the kit fox. The presence of ground squirrels, cottontails
(Syvilagus audobonii), black-tailed hare (Lepus californicus), deer mouse, and perhaps Merced
kangaroo rat in these areas could provide a prey base. Ground squirrel burrows within Project
X:\X_ENV\_PERMIT\CAMPUS_PARKWAY\CPNES\CPNES4THDRAFT\CPNESFINAL.DOC\8-DEC-04\\OAK

5-14

SECTIONFIVE

Description Of Biotic Resources

and the Cumulative Impacts Study Area could provide the kit fox with limited denning
opportunities and refugia from predators.

5.3.6 Bats
The following special status bat species are known to occur in California:
•

Townsend’s western big-eared bat (Corynorhinus townsendii townsendii), a federal and
CDFG species of concern

•

Yuma myotis bat (Myotis yumanensis), a federal and CDFG species of concern

•

Long-legged myotis (Myotis volans), a federal species of concern and CDFG proposed
species

•

Fringed myotis (Myotis thysanodes), a federal species of concern and CDFG proposed
species

•

Long-eared myotis (Myotis evotis), a federal species of concern

•

Small-footed myotis (Myotis ciliolabrum), a federal species of concern

•

Greater western mastiff bat (Eumops perotis californicus), a federal and CDFG species of
concern

•

Pallid bat (Antrozous pallidus), a CDFG species of concern

•

Red bat (Lasiurus blossevillii), a CDFG proposed species of concern

The above bat species are generally widespread throughout many regions of California. Bats are
commonly found in association with open forests and woodlands where there is often a water
source over which to feed. Suitable roosting and nesting areas include caves, mines, tree snags,
buildings, and other human-made structures. In California, these species generally mate during
the late fall and give birth to their young between early May and the end of July (Jameson and
Peeters 1988). Loss of riparian foraging areas and roosting habitat presents the biggest threat to
declining bat populations in the state.
Of the species listed above, pallid bats, greater western mastiff bats, red bats and Yuma myotis
bats are all known to occur in Merced County (Pierson 2000). Pallid bats commonly roost in
buildings, under bridges, in crevices, and in hollow trees. Pallid bats have been documented
roosting in very small numbers at the State Route 59 bridge over the Merced River, located
approximately 16 kilometers (10 miles) north of the Cumulative Impacts Study Area. This
species prefers to forage for ground dwelling arthropods, beetles, and katydids. Preferred
foraging habitats include dry open grasslands near water and rocky outcroppings or old
structures, oak woodlands, and at the edge of redwood forests along the coast. Pallid bats likely
occur in the Project and Cumulative Impacts study areas, and may forage over grasslands and
near waterways, including Bear Creek, Black Rascal Creek, and irrigation canals.
Greater western mastiff bats roost primarily in cliffs and high buildings where there is at least 3
meters (10 feet) of vertical drop at the entrance to the roost (Pierson 2000). Although there is no
suitable roosting habitat for this species within the Project or Cumulative Impacts study areas,
there is a known mastiff bat roost located 29 kilometers (18 miles) south of the Project Study
Area, and there may be another 34 kilometers (21 miles) to the east. This species can travel at
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least 26 kilometers (16 miles) from its roost site while foraging, and can forage 600 to 700
meters (1,970 to 2,300 feet) above ground. Although the study areas lack suitable roosting
habitat for this species, greater western mastiff bats likely forage over the Project and
Cumulative Impacts study area.
Yuma myotis bats are relatively abundant at lower elevations in California. They are commonly
found roosting under artificial structures, such as bridges (Pierson 2000). Colonies of Yuma bats
have been documented roosting under bridges in the region, including the State Route 59 bridge
over the Merced River. This species feeds primarily on aquatic emergent insects. Yuma myotis
bats likely occur in the Project and Cumulative study areas, and may forage over grasslands and
near waterways, including Bear Creek, Black Rascal Creek, and irrigation canals.
Red bats in the Central Valley are typically found in association with the cottonwood and
sycamore riparian habitat along large rivers (Pierson 2000). The Project and Cumulative Impacts
study areas lack suitable habitat for red bats.

5.4

SPECIAL STATUS BIRDS

5.4.1 Swainson’s Hawk
Swainson's hawk (Buteo swainsoni) is listed as threatened under the California ESA. Swainson's
hawks are open-country birds that nest in the Central Valley of California and in the juniper
woodlands of Modoc County. Nests are typically found in scattered trees or along riparian
corridors adjacent to annual grasslands, pastures, alfalfa, and other crops that provide foraging
habitat (CDFG 1994). Swainson’s hawks also nest in urban areas although the reproductive
success of pairs in urban areas has been shown to be lower than that of birds that nest in rural
areas (England et al. 1995). Swainson’s hawks forage primarily on small rodents and reptiles
during the breeding season and insects during the nonbreeding period (England et al. 1997).
Agricultural areas are most often used by foraging Swainson’s hawks just after harvest or
irrigation when prey populations become exposed or brought to the surface (Smallwood 1995).
The current population of nesting Swainson’s hawks in California is believed to be 10 percent of
historic numbers due to loss of breeding habitat in the State and wintering habitats in Mexico,
Central, and South America. Elimination of breeding habitat is the result of several land
conversion activities including loss of small farms with shelterbelts and tree plantings to larger
agribusiness, increasing development of woody perennial crops (i.e. orchards and vineyards),
and urban development (England et al. 1997).
CDFG considers loss of foraging habitat for Swainson’s hawks within a 16 kilometer (10 mile)
radius of an active nest as an impact to this species. Nests are considered active if they have
been used at least once during the last five years (CDFG 1994). CDFG also considers any
intensive new disturbance within 0.4 kilometer (0.25 mile) of an active nest which may cause
nest abandonment or forced fledging as an impact to the species. The potential impact radius
around nest sites in secluded areas, away from urban development, is generally increased to 0.8
kilometer (0.5 mile) (CDFG 1994).
No Swainson’s hawks were observed within 0.8 kilometer (0.5 mile) of the Project or
Cumulative Impacts study areas during the May 1999 focused surveys for nesting Swainson’s
hawks, June 2000 habitat mapping surveys, or August 2000 kit fox surveys. Suitable nesting
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habitat for Swainson’s hawks is present within 0.8 kilometer (0.5 miles) of the Cumulative
Impact Study Area along Lake Road, where eucalyptus trees line the roadway. Suitable nesting
habitat is also present throughout agricultural areas within 0.8 kilometer (0.5 mile) of all the
alignments in the Project Study Area where trees line the roadways and canals. These areas are
unlikely to support nesting Swainson’s hawks because they are adjacent to large areas of
unsuitable foraging habitat. A large percentage of agricultural lands within 0.8 kilometer (0.5
miles) of the Project Study Area are orchards that do not support foraging Swainson’s hawks.
Much of Lake Road is adjacent to residential or developed areas unsuitable for foraging
Swainson’s hawks. The close proximity of more suitable nesting habitat south and west of the
Project Study Area makes Swainson’s hawk use of habitats within 0.8 kilometer (0.5 mile) of the
Project Study Area less likely.
Suitable foraging habitat for Swainson’s hawks is scattered along the alignments in the Project
Study Area within irrigated pasture, grain crops, fallow fields, hayfields, and corn fields where
the plants are still small enough for Swainson’s hawks to secure ground level prey. Grassland
habitat in the Cumulative Impacts Study Area also provides suitable foraging habitat for
Swainson’s hawks.
Areas of suitable nesting habitat for Swainson’s hawks outside of the study areas were
concentrated in the southern portion of the 16 kilometer (10 mile) survey area, south of State
Routes 99 and 140 (Figure 4). This portion of the survey area contains agricultural foraging
habitat adjacent to trees suitable for nesting. Habitat within the northwestern part of the survey
area surrounding State Route 59 and the Merced River provides mature riparian habitat suitable
for nesting Swainson’s hawks. Only a small portion of this habitat is within the survey area
radius. Habitat in the northeastern portion of the survey area, east of Lake Road and north of
Bear Creek, was not surveyed for nesting Swainson’s hawks due to the lack of trees necessary to
support nesting birds.
Thirteen observations were made of flying or perched Swainson’s hawks in the southern portion
of the survey area during the 1999 survey. Based on the close timing and location of those
observations they were estimated to represent five to seven different individual birds. All birds
were observed in agricultural habitats. No Swainson’s hawks were observed in the northwestern
part of the survey area although riparian habitat associated with the Merced River and
surrounding grasslands appear to provide highly suitable nesting and foraging habitat for this
species.
Two different Swainson’s hawk nests were observed in the southern part of the survey area
during the 1999 survey. One nesting Swainson’s hawk was observed in a small sized eucalyptus
tree within the median of State Route 99, north of Sandy Mush Road (Figure 4, Observation
No. 6). This nest site is listed in the CNDDB as Occurrence No. 476 and is reported to have
been first observed on June 19, 1991. Wheat and alfalfa or tomato crops surrounded the nest
during the 1999 observation. One adult was observed sitting tight on the nest and no chicks were
observed. Habitat directly surrounding this nest site is highly disturbed due to constant vehicular
traffic associated with State Route 99.
The second Swainson’s hawk nest observed in 1999 was located in the top portion of a tall
cottonwood tree within riparian habitat along Owen’s Creek (Figure 4, Observation No. 9). One
adult bird was sitting on the nest and no chicks were observed. Agricultural habitat surrounding
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the nest site was an oat hayfield and a pistachio orchard. No previous records for this nest were
found during the literature review.
Surveys conducted by Jones and Stokes (1997) in 1992 identified two additional Swainson’s
hawk nests along Bear Creek within the 16 kilometer (10 mile) survey area radius (Figure 4) for
this project. During 1999 surveys, a large nest was observed in a eucalyptus tree and two
Swainson’s hawks were observed flying close to the area of one 1992 observation (Figure 4,
Observation No. 3). No birds were observed within the nest; however, it is assumed that the nest
was being used by Swainson’s hawks since nesting birds had been previously observed at that
exact location in a eucalyptus tree and because Swainson’s hawks were observed flying in the
area. A second nesting Swainson’s hawk was reported by Jones and Stokes (1997) in 1992 along
South Bear Creek, 4 kilometers (2.5 miles) east of the Project Study Area (Figure 4, Observation
No. 10). No Swainson’s hawks or potential raptor nests were observed at this location during
surveys conducted in 1999.

5.4.2 Mountain Plover
The mountain plover (Charadrius montanus) is proposed for listing as threatened under the
federal ESA. This species occupies grassland and agricultural habitat during both the breeding
and wintering periods. Mountain plovers breed in the Rocky Mountain states from Canada south
to Mexico with most breeding occurring in Montana and Colorado (Hunting and Fitton 1998).
Most of the population winters in California with fewer occurring in Arizona, Texas, and Mexico
(Hunting and Fitton 1998). The mountain plover population has been estimated to have declined
by 63 percent since on-going population studies began in the mid-1960s. The 1995 North
American population of mountain plovers was estimated to be between 8,000 and 10,000
individuals (Knopf 1996). The main threats to the species’ wintering population are conversion
of grassland habitat, rangeland practices which promote uniform and dense vegetation,
eradication of burrowing mammals, and potentially pesticide use (Federal Register 1999b).
Most mountain plovers arrive in California between September and November and leave for
their breeding grounds by early March (Hunting and Fitton 1995). In California, mountain
plovers are most frequently reported in two general areas: the Central Valley south of
Sacramento and west of State Route 99 and the Imperial Valley in southern California (Federal
Register 1999b).
Mountain plovers, at both their breeding and wintering sites are generally associated with
grasslands that include areas of bare ground. Mountain plovers also make extensive use of
agricultural areas such as lettuce, grain, cotton, sugar beet, and asparagus fields (CDFG 1997).
A study of plovers on their wintering grounds in Tulare and San Luis Obispo counties concluded
that plovers show a strong preference for grasslands over agricultural areas when the amount of
available habitat is taken into consideration (Knopf et al. 1995). Grasslands on alkali soils or
that have been recently burned, heavily grazed by domestic livestock, or populated with fossorial
mammals such as California ground squirrels (Spermophilus beecheyi) are shown to be
especially attractive to plovers (Knopf et al. 1995). Grasslands are especially important to
mountain plovers in October and November before agricultural areas are tilled in early winter
(Knopf et al. 1995). This species is less often associated with unmanaged lands since the
vegetation usually becomes too tall for mountain plovers (Federal Register 1999).
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The mountain plover diet consists almost exclusively of insects including grasshoppers, crickets,
beetles and flies (CDFG 1997). Agricultural areas may not benefit plovers in the long-term since
high levels of pesticide ingestion are potentially toxic to individual birds (Federal Register
1999b). Studies of mountain plovers in California show that winter site fidelity is low and that
birds may travel more than 55 kilometers (33 miles) between foraging sites (Federal Register
1999b).
Five mountain plovers were observed approximately 4 kilometers (2.5 miles) east of the
Cumulative Impacts Study Area on March 8, 1999 during branchiopod surveys. All five
individuals were in breeding plumage and observed foraging in grasslands north of Le Grand
Canal. Vegetation cover at the time of that observation was approximately 80 percent and
dominated by foxtail barley (Hordeum jubatum) with the remaining substrate being bare. Based
on the timing of the observation, and because those birds were in breeding plumage, the area was
likely being used as a stopover site on migration toward breeding grounds further east. No other
observations of mountain plovers were made during winter 1999 branchiopod surveys. During
winter 1999-2000, EIP Associates observed a group of mountain plovers flying over head and
calling at the proposed U.C. Merced Campus site directly north of the Cumulative Impacts Study
Area (Bumgardner 2000a). No other observations of mountain plovers are known from within
16 kilometers (10 miles) of the Project or Cumulative Impacts Study Area.
Grasslands in the Cumulative Impacts Study Area provide suitable wintering habitat for
mountain plovers. However, the majority of this habitat is thickly vegetated without many areas
of barren substrate. Therefore, large numbers of mountain plovers are not likely to be attracted to
the area.
Suitable wintering habitat is also scattered throughout cultivated fields in the Project Study Area.
Crops such as cotton, which is generally tilled and left fallow every year, are likely to provide
the most suitable agricultural wintering habitat for mountain plovers. Cultivation moves
invertebrate prey to the surface and removes vegetation cover that is likely to increase foraging
success. Mountain plover are also known to use sprouting grain fields and alfalfa fields as
foraging habitat (CDFG 1997). Mountain plovers are most likely to use agricultural areas during
late fall and early winter when most cultivation occurs (Leachman 2000).
Mountain plovers are most likely to occur sporadically in the Project and Cumulative Impacts
study areas for short periods as they move between breeding and wintering grounds. Only small
numbers of plovers are likely to use the area since there are few known occurrences from Merced
County and only two small groups of mountain plovers were observed over the course of
extensive winter surveys in the study areas and habitats to the north. Habitats in the Project and
Cumulative Impacts study areas may not provide enough barren or sparsely vegetated areas to
attract large numbers of mountain plovers. However, focused surveys of agricultural habitats
were not made; therefore, plovers potentially using these areas would have gone undetected.

5.4.3 Bald Eagle
The bald eagle (Haliaeetus leucocephalus) has been proposed for delisting as a threatened
species under the federal ESA. This species is listed as endangered under the California ESA.
Bald eagle nesting and wintering habitat is afforded protection under both federal and State
ESAs. The U.S. ban of certain long-lasting organochlorine pesticides and protection of habitat
has been credited with significantly increasing the numbers of bald eagles breeding in the lower
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48 states. In California, bald eagles breed almost exclusively within Butte, Lake, Lassen,
Modoc, Plumas, Shasta, Siskiyou, and Trinity counties. Wintering activity occurs throughout the
state except for the desert regions east of the Los Angeles Basin (Biosystems 1994). Suitable
nesting and foraging habitat is usually associated with large bodies of water including reservoirs,
natural lakes, or rivers. Nesting almost never occurs more than 3 kilometers (2 miles) from
water (Federal Register 1995). Bald eagles feed primarily on fish although birds, mammals, and
carrion may also be consumed (Biosystems 1994). Logging, urban development, and
recreational activities pose the major threats to this species population (Zeiner et al 1990).
Grasslands and irrigated pasture north of Cardella Road in the Cumulative Impacts Study Area
provide suitable foraging habitat for bald eagles. Yosemite Lake adjacent to the northern
perimeter of the Cumulative Impacts Study Area may attract wintering bald eagles and increase
their use of grassland and irrigated pasture in the Cumulataive Impacts Study Area. Irrigated
pasture south of Cardella Road is flood irrigated and isolated from other suitable foraging areas
by row crops or orchards. Therefore, irrigated pasture south of Cardella Road is less likely to
support foraging activities for this species.
During winter 2000 branchiopod surveys, an adult bald eagle was observed flying east to west
near the intersection of Lake and Bellevue Roads. On at least four separate days during winter
1999 branchiopod surveys, one or two adult bald eagles were observed soaring over grasslands
between 2 and 4 kilometers (1 and 2 miles) east of the Cumulative Impacts Study Area. Bald
eagles were observed irregularly by EIP Associates during surveys in the Smith Trust lands north
of the Cumulative Impacts Study Area. A total of approximately 12 individuals were observed
during surveys of the proposed campus site (Bumgardner 2000a).

5.4.4 Western Burrowing Owl
The western burrowing owl (Athene cunicularia hypurgea) is designated as a CDFG and
USFWS species of concern. Burrowing owls prefer annual and perennial grasslands, typically
with sparse or nonexistent tree or shrub canopies. In California, they are found in close
association with California ground squirrel burrows (Spermophilus beecheyi) which provide
them with year-round shelter and seasonal nesting habitat. Burrowing owls also use humanmade structures such as culverts, debris piles, or openings beneath pavement as shelter and
nesting habitat (CDFG 1995). Burrowing owl populations have been on the decline due to
diminishing habitat (CDFG 1995) and burrowing mammal control (Zarn 1974). Burrowing owls
exhibit a high degree of nest site fidelity and as habitat becomes increasingly fragmented and
isolated by development, these sites become increasingly inhospitable for breeding burrowing
owls.
Suitable habitat for burrowing owls in the Cumulative Impacts study area is found within
grasslands and irrigated pasture north of Cardella Road. Ground squirrel burrows scattered
throughout these habitats provide nesting and wintering habitat for burrowing owls. Irrigated
pasture south of Cardella Road is flood irrigated and would therefore be unsuitable as nesting or
wintering habitat for burrowing owls. Row crops in the Project Study Area are currently
unsuitable habitat for burrowing owls due to frequent disking and other ground-disturbing
activities which disrupt burrows that are required habitat for this species.
During winter 2000 branchiopod surveys a total of eight burrows with signs of burrowing owl
occupancy were identified in the Cumulative Impacts Study Area or just outside the study area
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limits. Those burrows were located immediately south of Yosemite Lake near the intersection of
Lake and Bellevue roads (Figure 5). All of those burrows looked to be excavated by ground
squirrels and were lined along their entrances with owl pellets, whitewash, and some feathers.
During the 1999 branchiopod surveys, six observations of burrowing owls or active burrows
were made between 3 and 4 kilometers (2 and 3 miles) east of the Cumulative Impacts Study
Area in grasslands south of Le Grand Canal. Those owls and burrows were located in areas
where there were dense clusters of ground squirrel burrows. EIP Associates observed several
dozen burrowing owls during surveys of the Smith Trust lands north of the Cumulative Impacts
Study Area (Bumgardner 2000a).

5.4.5 Peregrine Falcon
The peregrine falcon (Falco peregrinus) has been delisted from the federal ESA and is listed as
endangered under the California ESA. Restrictions on the use of organochlorine pesticides and a
captive rearing and release program are attributed with the recovery of most peregrine
populations in North America. Peregrines nest in a variety of habitats including woodlands,
forests, and coastal areas generally near water. Nests are built almost exclusively on sheer cliffs
46 meters (150 feet) or more in height where there is a ledge or pothole large enough to support
three or four full-grown nestlings. Bridges and tall buildings are also used by peregrines for
nesting, roosting, and as hunting perches. Breeding pairs in California generally remain near
their territories throughout the year although birds that nest in the higher elevations migrate
locally during winter to areas of higher prey concentration (Biosystems 1994).
Nest sites are generally found in close proximity to suitable foraging habitat that may include
wooded areas, marshes, open grasslands, coastal shorelines, and waterbodies. Wintering and
migrating peregrines from Alaska and Canada are known to forage extensively at inland
marshes, riparian areas, and coastal marshes where prey becomes concentrated and has little
escape cover (Biosystems 1994).
Peregrines were not observed in the Project or Cumulative Impacts study areas during winter
1999 branchiopod surveys or during habitat mapping surveys conducted in June 2000. Suitable
nesting habitat for this species is not present in the study areas due to the lack of tall cliffs,
buildings, or bridges. Peregrines may occur occasionally within the study areas during wintering
periods or while on migration although their potential occurrence is expected to be very rare.

5.4.6 Tricolored blackbird
Tricolored blackbird (Agelaius tricolor) is a USFWS and CDFG species of concern that is nearly
endemic to California. This species historically nested throughout the Central Valley and along
the coast from Sonoma County to Mexico. During the winter, tricolored blackbirds generally
withdraw from the southern San Joaquin Valley and north Sacramento Valley and concentrate
around the Sacramento-San Joaquin River Delta and coastal areas, including Monterey and
Marin counties (Beedy et al. 1999). The State population of tricolored blackbirds has been
reduced by an estimated 64 percent from its historic numbers due to the loss of freshwater
wetland habitat and human disturbance (San Francisco Estuary Project 1992).
Tricolored blackbird is a highly colonial species reported to breed in groups of up to 100,000 and
200,000 nests. This species historically nested almost exclusively in freshwater marshes
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dominated by cattails (Typha spp.) or bulrushes (Scirpus spp.) with smaller numbers nesting in
willow (Salix spp.), blackberry (Rubus spp.), thistle (Cirsium and Centaurea spp.) and nettles
(Urtica spp.) (Beedy et al. 1999). In recent decades, many colonies have been observed in areas
of dense Himalayan blackberry (Rubus discolor). In the San Joaquin Valley, large flocks have
been observed nesting in silage and grain fields (Collier 1968 and Cook 1996 in Beedy et al.
1999). Other observed nesting substrates include giant reed (Arundo donax); saflower
(Carthamus tinctorius), black mustard (Brassica nigra), tamarisk (Tamarix spp.), Fremont’s
cottonwood (Populus fremontii), California ash (Fraxinus latifolia), barley (Hordeum spp.), mule
fat (Baccharis salicifolia), wheat (Triticum spp.), a desert olive (Forestiera neomexicana) grove,
and a lemon (Citrus limon) orchard (Beedy et al. 1999).
High quality foraging habitat for tricolored blackbirds includes irrigated pastures, lightly grazed
rangelands, dry seasonal pools, mowed alfalfa fields, feedlots and dairies. Low-quality foraging
habitat includes cultivated row crops, orchards, vineyards, and heavily grazed rangelands (Beedy
1999). Tricolored blackbirds forage opportunistically on locally abundant insects and
crustaceans including grasshoppers, snails, and small clams as well as mature and ripe seed
grains (Beedy et al. 1999). A foraging study of nesting tricolored blackbirds in Merced County
agricultural areas found that animal matter made up 91 percent of the food consumed by
nestlings and fledglings, 56 percent of that consumed by adult females, and 28 percent of that
consumed by adult males (Skorupa 1982). A winter diet study of tricolored blackbirds in the
Sacramento Valley found that 88 percent of their winter diet is plant material consisting
primarily of rice seeds, other grains, and weeds (Beedy et al. 1999).
Tricolored blackbirds have been reported to nest within many areas of Merced County. This
species is known to nest within the San Luis, Merced, and Los Banos Wildlife Refuges. Flocks
of tricolored blackbirds have also been observed in several sections of levees and channels
surrounding Bear Creek, between 22 and 40 kilometers (14 and 25 miles) south west of the
Project Study Area (Jones and Stokes 1997).
No tricolored blackbirds were observed within the Project or Cumulative Impacts study areas
during habitat mapping surveys conducted on June 19 and 20, 2000. High quality emergent
marsh or riparian wetland nesting habitat is not present within the proposed alignment corridors.
The small stand of rushes in the Cumulative Impacts Study Area, north of Cardella Road, is not
likely to be large or dense enough to support a nesting colony of this species. Riparian habitat
associated with Bear Creek contains Himalayan blackberry and giant reed that may provide
suitable nesting substrate for tricolored blackbirds. However, the narrow width of the riparian
corridor along Bear Creek, and its separation from high-quality foraging habitats by urban
development or the presence of orchards is likely to preclude tricolored blackbird use of this
area. Agricultural areas such as grain fields and orchards could provide nesting habitat,
especially if they are within close proximity to high quality foraging habitat. However,
tricolored blackbirds are unlikely to use these areas in favor of more suitable nesting habitat
several miles southwest of the Project Study Area.
Three small areas of suitable nesting or roosting habitat for tricolored blackbirds were observed
in the Project Study Area, approximately 91 meters (300 feet) from the alignments. Potentially
suitable habitat for tricolored blackbirds was observed adjacent to agricultural habitat near the
intersection of Childs Avenue and Hartley Lateral, approximately 91 meters (300 feet) west of
the alignments. This location supports a dense area of Himalayan blackberry approximately 23
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square meters (75 square feet) in area that surrounds a human-made impoundment adjacent to
suitable agricultural foraging habitat.
Two areas of riparian wetland associated with Black Rascal Creek occur approximately 15
meters (50 feet) from the alignments, in the Project Study Area. These areas contain stands of
large cottonwood trees and open water with emergent and understory vegetation suitable for
tricolored blackbirds. Suitable agricultural foraging areas were observed adjacent to these
riparian areas. Unlike riparian habitat associated with Bear Creek, riparian wetlands at Black
Rascal Creek are not adjacent to roadways and therefore offer less disturbed nesting and roosting
habitat.

5.4.7 Aleutian Canada Goose
The Aleutian Canada Goose (Branta canadensis leucoperia) is proposed for delisting as a
federally threatened species under the federal ESA. The increased population of the Aleutian
Canada goose is largely the result of some predator removal from breeding grounds, fee title
acquisition and the establishment of conservation easements to protect and manage wintering and
migration habitat. Continuing threats to this species include development and modification of
wintering and migration habitat, and the continuing presence of foxes in some breeding areas
(Federal Register 1999a).
The breeding range of the Aleutian Canada goose is restricted to a few islands in the Aleutian
Island chain of Alaska. Aleutian Canada geese forage in grasslands, irrigated pastures, and
agricultural areas often where corn, beans, wheat, and rice are grown. At night Aleutian Canada
geese generally roost in shallow water near their feeding sites (Biosystems 1994).
Aleutian Canada geese winter primarily on two privately owned ranches west of Modesto more
than 40 kilometers (25 miles) from the proposed project site. Several thousand Aleutian Canada
geese were also observed at the Merced National Wildlife Refuge during winter 2000
(Chouinard 2000). Those geese were observed roosting at private lands adjacent to the refuge on
farm ponds (Chouinard 2000). Geese have also been observed in recent years along private and
federal lands within the Grassland Ecological Area near the towns of Los Banos and Gustine
(Federal Register 1999a).
Aleutian Canada geese or other Canada geese were not observed during winter 1999 field
surveys in the Project or Cumulative Impacts Study Area. No observations of Aleutian Canada
geese were made by EIP biologists conducting surveys within the Smith Trust lands north of the
Cumulative Impacts Study Area (Bumgardner 2000a). Suitable foraging habitat for this species
occurs in the Project and Cumulative Impacts study areas, in grassland, irrigated pasture, and
grain crops habitats. Aleutian Canada geese are not expected to occur in the Project or
Cumulative Impacts study areas due to the lack of suitable open water roosting habitat and
because the study areas are outside their known wintering range west of Merced.

5.4.8 White-faced Ibis
The white-faced ibis (Plegadis chihi) is a USFWS and CDFG species of concern. Within
California, this species’ breeding range extends from the Klamath Basin south through the
Central Valley to San Diego County (USFWS 1985e in Jones and Stokes 1997). Small numbers
of white-faced ibis are known to have nested along the southern coast and in the northeastern
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portion of the State (Grinnel and Miller 1994 in Jones and Stokes 1997). The wintering range of
this species is primarily within the San Joaquin and Imperial valleys but this species is recorded
widely in California as a transient (Zeiner et al. 1990). Loss of marsh habitat dominated by tule
and cattail along the southern coast and San Joaquin Valley is cited as the primary reason for the
population decline of the white-faced ibis (Remsen 1978).
White-faced ibis require extensive marshes for nesting (Zeiner et al. 1990). Large tule stands
surrounded by open water provide high-quality nesting habitat for this species. White-faced ibis
will sometimes nest in trees with other colonial-nesting species (Eckert 1981 and USFWS 1985c
in Jones and Stokes 1997). Vegetation stands used for nesting range from 0.5 hectares to 242.8
hectares (1.3 acres to 600 acres) (USFWS 1985e in Jones and Stokes 1997). White-faced ibis
forage in shallow flooded grassy marshes, seasonal wetlands (Remsen 1978), gopher mounds in
irrigated fields, and flood-irrigated agricultural fields, especially alfalfa (Ryder et al. 1994). Ibis
eat primarily aquatic invertebrates such as earthworms, larval insects, leeches, and crustaceans
(Ryder et al. 1994).
No white-faced ibis were observed during winter 1999 branchiopod surveys or June 2000 habitat
mapping surveys. EIP Associates reported the potential sighting of white-faced ibis within the
Smith Trust lands north of the Campus Parkway Cumulative Impacts Study Area (Bumgardner
2000a). This species has been observed in recent years foraging at the Merced National Wildlife
Refuge, 16 kilometers (10 miles) southwest of the Project Study Area (Chouinard 2000). No
other observations of this species are known within 16 kilometers (10 miles) of the Project or
Cumulative Impacts study areas.
Suitable nesting habitat for white-faced ibis is absent from the Project and Cumulative Impacts
study areas due to the lack of extensive emergent marsh habitat. Suitable foraging habitat is
present within irrigated pasture and seasonal wetlands. Irrigated pasture south of Cardella Road
provides high quality foraging habitat for ibis when those fields are flooded. White-faced ibis
use of the Project Study Area as foraging habitat is likely to be very occasional since suitable
roosting and nesting habitat is not present in the project vicinity.

5.4.9 Ferruginous Hawk
The ferruginous hawk (Buteo regalis) is a CDFG and USFWS species of concern. An
uncommon winter resident and migrant in open grasslands of the Modoc Plateau, Central Valley,
and Coastal Ranges, ferruginous hawks are more commonly found wintering in grassland and
agricultural areas in the southwestern portion of the State (Zeiner et al. 1990). No breeding
records are known from California. Ferruginous hawks forage primarily on rabbits, ground
squirrels, and mice although birds, reptiles, and amphibians may also be consumed. This species
is generally found in California between September and mid-April (Zeiner et al. 1990).
Ferruginous hawks were observed on several occasions during winter 1999 branchiopod surveys
in the Cumulative Impacts Study Area and within grasslands 2 to 4 kilometers (1 to 2 miles) east
of the Cumulative Impacts Study Area. On most survey days, one to three individual birds were
observed soaring over grasslands and occasionally perched on the ground. EIP Associates
reported seeing a total of approximately six ferruginous hawks during surveys of the Smith Trust
lands north of the Cumulative Impacts Study Area (Bumgardner 2000a). Grasslands and
irrigated pasture north of Cardella Road, in the Cumulative Impacts Study Area, provides
suitable foraging habitat for this species. Irrigated pasture south of Cardella Road in the Project
X:\X_ENV\_PERMIT\CAMPUS_PARKWAY\CPNES\CPNES4THDRAFT\CPNESFINAL.DOC\8-DEC-04\\OAK

5-24

SECTIONFIVE

Description Of Biotic Resources

Study Area, is flood irrigated and isolated from other suitable foraging areas by row crops or
orchards. Therefore, irrigated pasture in the Project Study Area is less likely to support
ferruginous hawk foraging activities.

5.4.10 Golden Eagle
Golden eagle (Aquila chrysaetos) is a CDFG species of special concern. This species is an
uncommon resident throughout California in rolling foothills, mountain areas, sage-juniper flats,
and deserts. Golden eagles nest on cliffs of all heights and in large trees found in open areas.
Breeding occurs from late January through August. Prey include rabbits and rodents as well as
other mammals, birds, and reptiles. The diet of golden eagles is most varied during the nonbreeding season. Golden eagles require large open areas for hunting where they soar above the
ground in search of prey. Roost sites are usually secluded cliffs with overhanging ledges and
large trees (Zeiner et al. 1990).
No golden eagles were observed in the Project or Cumulative Impacts study areas. During
winter 1999 branchiopod surveys, a single subadult golden eagle was observed soaring over
grasslands 3 kilometers (2 miles) east of the Cumulative Impacts Study Area, south of Le Grand
Canal. EIP Associates observed at least one golden eagle flying over the Smith Trust lands north
of the Cumulative Impacts Study Area (Bumgardner 2000a). No nesting records for this species
are known from within 16 kilometers (10 miles) of the proposed project site (CNDDB 2000).
Suitable foraging habitat for this species is found within grasslands and irrigated pasture in the
Cumulative Impacts Study Area, north of Cardella Road. Irrigated pasture south of Cardella
Road is flood irrigated and isolated from other suitable foraging areas by row crops or orchards.
Therefore, irrigated pasture in the Project Study Area is less likely to support golden eagle
foraging activities. Golden eagle usage of habitat in the Project and Cumulative Impacts study
areas is limited by the lack of trees or cliffs that would provide suitable nesting or roosting
habitat. The Project and Cumulative Impacts study areas are also outside the primary nesting
range for this species (Zeiner et al. 1990).

5.4.11 Little Willow Flycatcher
Little willow flycatcher (Empidonax trailii brewsteri) is listed as endangered under the
California ESA and is a USFWS species of special concern. Historically, this species nested
throughout California wherever there was dense riparian habitat. In 1991 it was estimated that
approximately 200 nesting pairs remained in the State, isolated in five distinct populations: one
along the west side of the Sierra Nevada mountains and four along river systems in southern
California (CDFG 1991). Significant reductions of riparian nesting habitat throughout the State
and nest parasitism by brown-headed cowbirds has been attributed to the decline of this species
(Biosystems 1994). Grazing practices, which directly destroy nests and alter habitat, are also
believed to impact this species’ population in the State (Biosystems 1994).
The little willow flycatcher closely resembles the other six flycatcher species found in the State.
Little willow flycatchers nest from near sea level up to approximately 2,400 meters (8,000 feet)
in elevation in open river valleys or large mountain meadows where there is dense willow cover.
The breeding season begins in late May or early June when adults return from wintering sites in
South America. Fall migration for both juveniles and adults usually occurs during the month of
August (Zeiner et al. 1990).
X:\X_ENV\_PERMIT\CAMPUS_PARKWAY\CPNES\CPNES4THDRAFT\CPNESFINAL.DOC\8-DEC-04\\OAK

5-25

SECTIONFIVE

Description Of Biotic Resources

Suitable habitat for willow flycatchers does not occur in the Project or Cumulative Impacts study
areas due to the lack of dense riparian habitat dominated by willows or alders. Riparian habitat
along Bear Creek is too narrow and disturbed by adjacent roadways to support willow flycatcher
nesting activities. Riparian habitat associated with Black Rascal Creek, is also likely to be too
narrow and disturbed by surrounding agriculture to support nesting little willow flycatchers.

5.4.12 Horned Lark
Horned lark (Eremophila alpestris) is a CDFG species of special concern. This species ranges
throughout the State as a year-round resident of grassland and other open habitats where trees
and shrubs are absent (Zeiner et al. 1990). Horned larks are permanent residents throughout
most of their breeding range. They are often among the most abundant species in grazed areas
with population densities highest in the most heavily grazed areas (Beason 1995). Horned lark
populations are threatened by loss of habitat due to urban and agricultural development (Jones
and Stokes 1997).
Horned larks nest on the ground in barren or lightly vegetated areas adjacent to dense stands of
vegetation that provide cover and protection from predators. During the winter, they form large
flocks that roost and forage together with migrants from outside California (Zeiner et al. 1990).
They feed on a variety of invertebrates, seeds, and grasses in grasslands, fallow grain fields, and
other open habitats (Zeiner et al. 1990). Horned larks frequently forage on waste grains in
livestock feed lots, especially in winter (Beason 1995). During the spring and fall, adults eat a
higher concentration of insects than in the winter and feed their young primarily insects (Beason
1995). A higher consumption of animal matter in the spring and fall may compensate for the
energetic demands of breeding and molt (Beason 1995).
Horned larks occur in the Campus Parkway Cumulative Impacts Study Area. Horned larks were
observed to be abundant in grasslands during branchiopod surveys in 1999 and 2000 and during
kit fox surveys conducted in August 2000. Between 20 and 100 birds were observed on most
days during both survey periods. No observations were made of nesting horned larks although
suitable habitat was not reviewed during the appropriate time of year to observe nesting
activities. EIP Associates reported observations of nesting horned larks north of the Campus
Parkway Cumulative Impacts Study Area (Bumgardner 2000a).
Grasslands and irrigated pasture north of Cardella Road, in the Cumulative Impacts Study Area,
provide potential nesting and foraging habitat for horned larks year-round. This species likely
nests within these grasslands, based on observations of nesting horned larks north of the
Cumulative Impacts Study Area and the abundance of this species during winter and summer
surveys in the Cumulative Impacts Study Area. Horned larks may also utilize bare and disked
agricultural areas which are sometimes present in the Project Study Area. Because agricultural
areas in the Project Study Area are generally only bare for brief periods between crops, these
areas are more likely used for foraging than nesting.
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SPECIAL STATUS REPTILES AND AMPHIBIANS

5.5.1 Giant Garter Snake
The giant garter snake (Thamnophis gigas) is listed as threatened under the federal and State
ESAs. This mostly aquatic snake is the largest of the garter snake genus, Thamnophis, and is
endemic to the valley floors of the Sacramento and San Joaquin Valleys (USFWS 1999). Before
the conversion of the Central Valley to agricultural lands, giant garter snakes inhabited vast tule
and cattail marshes. Today the snakes are found in rice fields, canals, and irrigation ditches
(Biosystems 1994). Giant garter snakes hunt small fish, tadpoles and frogs during the spring,
summer, and early fall. From late October to late March giant garter snakes hibernate above the
high water line. Hibernaculae are often abandoned rodent burrows, but the snakes can also
hibernate in other types of cracks or crevices that would provide them with adequate shelter.
The CNDDB documents 24 occurrences of giant garter snake from Merced County (CDFG
2000). Of these 24 documented occurrences, 23 are from west of the San Joaquin River. These
23 occurrences are from wildlife refuges, marshes, irrigation canals, and sloughs that form an
extensive network of slow moving aquatic habitat in west-central Merced County.
There is one occurrence of giant garter snake east of the San Joaquin River in Merced County.
This occurrence is documented by the CNDDB from downtown Merced (CDFG 2000; Figure 9).
This is based on a museum specimen collected in 1908 that gave no specific location information
other than “Merced” (Warencia 2000). Researchers examined the museum specimen in 1986,
and the occurrence was reported to the CNDDB at that time. Although this occurrence is
mapped in the CNDDB at a site within the urban limits of the City of Merced, it seems unlikely,
based on the locations of the other 23 documented occurrences in Merced County, that this
individual snake was actually collected from downtown Merced. Excepting this record, the next
closest documented occurrence is from a site approximately 35 kilometers (22 miles) southwest
of the Project Study Area, within the San Luis National Wildlife Refuge.
In 1980, researchers found the giant garter snake to be fairly widespread in the Grasslands region
of the San Joaquin Valley, west of the San Joaquin River (Hansen and Brode 1980). The most
recent literature review and study of giant garter snakes reports that giant garter snakes are still
extant in two localities within the San Joaquin Valley, but that they are present in extremely low
to undetectable numbers (USFWS 1999). These localities are described as the rice production
zones in the Grasslands area of Fresno and Merced counties, and the Mendota Wildlife Area in
Fresno County. The proposed project site is located well east of areas where giant garter snakes
are known to occur, and the city of Merced lies in between. This information is consistent with
the information documented in the CNDDB, which indicates that the study area is east of the
range of giant garter snakes.
Researchers have noted a gap in the distribution of giant garter snakes (occurring in central and
western portions of the San Joaquin Valley) and Sierra garter snakes (Thamnophis couchii),
which occur on the eastern side of the San Joaquin Valley. There has never been a collection of
an aquatic garter snake (T. couchii or T. gigas) from the eastern San Joaquin Valley, between the
Sierra Nevada foothills and the marshes on the Valley floor (Hansen 1980). It has been
suggested that the ranges of these two species were once divided by extensive riparian forests
that occurred along the river corridors of streams that flowed from the foothills of the Sierra
Nevada mountains to the San Joaquin River (Hansen 1980; USFWS 1999). Between the
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foothills of the Sierra, and the marshes and sloughs that typified the habitats of the bottomlands
of the San Joaquin Valley, river corridors were shaded by dense forests of valley oaks (Quercus
lobata), cottonwoods (Populus fremontii), sycamores (Platanus racemosa), alders (Alnus
rhombifolia) and other riparian trees. These shaded river corridors lacked suitable basking sites
for aquatic garter snakes, and prey items may also have been less abundant than in sloughs and
marshes of the bottomland regions. This type of riparian habitat is not suitable for giant garter
snakes (Brode 1988), and this may account for their absence from the eastern edge of the San
Joaquin Valley. Whatever the reason, aquatic garter snakes (including the giant garter snake)
appear to be absent from the eastern half of the San Joaquin Valley, between the Sierra Nevada
foothills and the marshes on the Valley floor.
The proposed project site is within this region from which aquatic garter snakes are apparently
absent, in a watershed that was historically dry during the summer months. The proposed project
site lies in the Bear Creek watershed, which is drained by Canal, Fahrens, Black Rascal, Burns
and Bear Creeks (USGS 1983). Immediately south lies the Mariposa Creek watershed, drained
by Miles, Owens, and Mariposa Creeks. The headwaters of all the streams in this hydrologic
unit originate below 1,280 meters (4,200 feet) in the foothills of the western Sierra Nevada.
Because the headwaters are relatively low, no snow pack is formed, and there is no mountain
storage of water in the watershed. Flow in the streams was historically intermittent throughout
the year, and there was no natural flow during the summer months (USACOE 1941). Giant
garter snakes are typically active spring through mid-fall (USFWS 1999), and waterways in the
Project and Cumulative Impacts study areas were historically dry for much of this period.
Although some of the aquatic habitat used by this snake may be ephemeral, the source of
ephemeral aquatic habitat used by giant garter snakes is usually some other permanent body of
water that supports and supplies aquatic prey. This does not describe the natural condition of
waterways in the vicinity of the proposed project site, and historically these waterways were
probably not suitable for giant garter snakes.
Additionally, when streams in the Project and Cumulative Impacts study areas did fill, they
would rise from low flow to peak stage and return to low flow within a period of 24 hours or less
(USACOE 1941). During such events, the creeks often would overflow their banks. Due to the
natural deposition of sediments along the edges of the streams, the floodwater did not re-enter
the channels until much further downstream. Therefore, much of the watershed was subject to
flooding during the winter. This would have been problematic for giant garter snakes, because
the floods would have occurred while they were in underground refuges. Floods have been
known to seriously deplete populations of giant garter snakes, because they are too sluggish to
escape the inundated land during the cold winter months (Hansen 1988).
Waterways in the Project and Cumulative Impacts study areas are presently used for conveyance
of water to and from agricultural land, and have been highly modified from their natural state.
These waterways, including streams and canals, provide irrigation water to dry-land crops, such
as corn, cotton, and grains. Canals inhabited by giant garter snakes typically connect other
suitable aquatic habitats such as rice fields and extensive freshwater marshes. The study areas
and immediate vicinity lack rice fields or other aquatic habitats such as extensive marshlands that
could support giant garter snakes. Surveys previously conducted for giant garter snakes in the
vicinity of the proposed project site either failed to locate suitable habitat or have been negative
(Hansen and Brode 1980; Brode 1988, Hansen 1988). Historical data indicates that suitable
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habitat for giant garter snakes probably never existed in eastern Merced County. This species is
not likely to be affected by the proposed project.

5.5.2 California Horned Lizard
California horned lizard (Phrynosoma coronatum frontale) is a federal and CDFG species of
concern. This large California endemic lizard is known from a wide variety of habitats, but may
be most successful in sandy loam areas and on alkali flats (Jennings and Hayes 1994).
Historically, this species was abundant in the San Joaquin Valley. Horned lizards are dietary
specialists, with ants comprising between 70 and 90 percent of their diet (Collins 1988). They
also eat beetles, and other seasonally abundant insects. Horned lizards forage on the ground in
open areas, usually between shrubs and often near an ant nest (Zeiner et al. 1988). The
California horned lizard is typically active between April and October, with a peak in activity
between April and May, when breeding takes place. Hatchlings appear in July and August.
Horned lizards may utilize small mammal burrows or burrow under surface objects during
periods of extended inactivity or hibernation.
The proposed project site is within the historic range of the California horned lizard, but
distribution records indicate that the study areas and vicinity may never have supported large
numbers of horned lizards (Jennings and Hayes 1994). This species may have reached its
maximum abundance in sandy loam areas and on alkali flats. Horned lizards tend to disappear
from agricultural and developed areas, likely due to the elimination of traditional food sources.
Today the California horned lizard is abundant only in localized regions of the Coast Ranges and
in isolated sections of natural habitat in the Central Valley.
The closest documented occurrence of this species is from the Sunrise Ranch, located over 25
kilometers (16 miles) southwest of the project location. In 1989 it was reported that horned
lizards occupy sandy, well-drained, upland soils on the Sunrise Ranch (CDFG 2000; Silveira
1989). This area consists of undeveloped alkali grassland and alkali sink/scrub habitat that has
since been incorporated into a system of native plant and wildlife refuges.
No horned lizards were observed during surveys conducted in the Project and Cumulative
Impacts study areas, along the proposed Campus Parkway alignments (Jennings 2000).
Although there may be some suitable habitat for this species in the study areas, the lack of native
ants precludes this species from being present in large numbers. A relationship has been
observed where, as areas are disturbed by agricultural or urban development, the introduced
Argentine ant displaces native ant species. The fierce but tiny Argentine ant does not provide a
suitable food source for horned lizards, which depend upon native ants for a significant portion
of their diet. The extirpation of native ants from an area may result, eventually, in the extirpation
of horned lizards from that same area.
The undeveloped grasslands in the Cumulative Impacts Study Area contain little bare ground,
and therefore could provide only marginally suitable habitat for horned lizards. This species is
typically found in sandy areas, and in grasslands it usually inhabits sandy washes, which are not
present in the study areas. The Project Study Area also lacks suitable habitat for this species.
Based on the marginal quality of the habitat, the lack of food resources, and the distance from
known occurrences, the Project and Cumulative Impacts study areas are not likely to support
California horned lizards.
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5.5.3 Blunt-nosed Leopard Lizard
The blunt-nosed leopard lizard (Gambelia silus) is a federal and State listed endangered species.
The blunt-nosed leopard lizard is a relatively large lizard with strong hind legs, a regenerative
tail, and a short, blunt snout. This species feeds primarily on insects and other lizards (Williams
et al. 1998). It is a scarce resident of sparsely vegetated alkali and desert scrub habitats.
Leopard lizards seek refuge in mammal burrows, shrubs, or other structures, and are generally
absent from areas subject to seasonal flooding (Williams et al. 1998).
The blunt-nosed leopard lizard is endemic to the San Joaquin Valley. The distribution records
indicate that the northern limit of the historical range of this species was located somewhere in
Merced County (Williams et al. 1998). The closest documented occurrence is from a site just
northwest of Red Top, over 20 kilometers (12 miles) southwest of the proposed project location
(CDFG 2000). This area is known as Sandy Mush Country, and habitat in the region of this
occurrence is alkali flat and alkali sink/scrub, the type of habitat that this species historically
inhabited.
No blunt-nosed leopard lizards were observed during lizard surveys conducted in the Project and
Cumulative Impacts study areas (Jennings 2000). Habitats in the Cumulative Impacts Study
Area are unsuitable for blunt-nosed leopard lizards because of the lack of areas free of
introduced grasses. This species depends on the bare areas that typically occur in an alkali flat
type environment to chase down and capture prey, and this niche does not exist in dense nonnative grasslands like that which occurs in undeveloped portions of the Cumulative Impacts
Study Area. Developed land and agricultural habitats in the Project Study Area are also
unsuitable for leopard lizards.

5.5.4 Silvery Legless Lizard
The silvery legless lizard (Anniella pulchra pulchra) is a federal and CDFG species of concern.
This small, limbless lizard is a subspecies of legless lizard (Anniella pulchra), a species nearly
endemic to California. Legless lizards are fossorial animals that construct burrows in loose
sandy soil, often in areas with sparse vegetation (Jennings and Hayes 1994). These insectivorous
lizards are livebearing, probably breed between early spring and July, and give birth in the fall
(Zeiner et al. 1988, Goldberg and Miller 1985). Silvery legless lizards tend to attain high
densities at sites where they occur (Hunt 1999; Jennings and Hayes 1994).
This species is sometimes found underneath leaf litter or shrubby vegetation, in sandy areas
(Silveira 1989). Legless lizards are probably most active during the morning and evening, when
they can be found just below the surface of sunlight warmed substrate, although they have also
been observed on the surface at night, when temperatures are warm (Jennings and Hayes 1994).
Typically, the lizards remain deep underground when the weather is hot and dry, and are more
likely to be at or near the surface from November through April (Hunt 1999).
Within the Central Valley, legless lizards have a very spotty distribution (Jennings and Hayes
1994). In Merced County these lizards would be restricted to riparian zones with moist, sandy
soils (Harvey & Associates and KASCO 1999, Appendix B). There are no occurrences of this
species documented from the vicinity of the proposed project location (CDFG 2000). The only
potentially suitable habitat within the Project and Cumulative Impacts study areas is along Bear

X:\X_ENV\_PERMIT\CAMPUS_PARKWAY\CPNES\CPNES4THDRAFT\CPNESFINAL.DOC\8-DEC-04\\OAK

5-30

SECTIONFIVE

Description Of Biotic Resources

Creek. However, considering the disturbed nature of Bear Creek and the lack of suitable habitat
in the vicinity, it is unlikely that this species is present.

5.5.5 Western Pond Turtle
Western pond turtles (Clemmys marmorata), including both the northwestern (ssp. marmorata)
and southwestern (ssp. pallida) subspecies, are federal and CDFG species of special concern.
Western pond turtles range throughout the State of California, from southern coastal California
and the Central Valley, east to the Cascade and range Sierra Nevada. The two subspecies are
believed to integrate over a broad range in the Central Valley (Jennings and Hayes 1994).
Western pond turtles occur in a variety of permanent and intermittent aquatic habitats, such as
ponds, marshes, rivers, streams, and ephemeral pools. Pond turtles require suitable basking and
haul-out sites, such as emergent rocks or floating logs, which they use to regulate their
temperature throughout the day (Holland 1994). In addition to appropriate aquatic habitat, these
turtles require an upland oviposition site in the vicinity of the aquatic habitat, often within 200
meters (656 feet). Nests are typically dug in grassy, open fields with soils that are high in clay or
silt fraction. Egg laying usually takes place between March and August (Zeiner et al. 1988).
Recent fieldwork has demonstrated that this species may spend the winter in an inactive state, on
land or in the water, and in other cases may remain active and in the water throughout the year
(Jennings and Hayes 1994). While the turtles may be active all year along the coast, at interior
locations such as the Central Valley, pond turtles are more likely to be active between April and
October. Western pond turtles have been documented hibernating up to 350 meters (107 feet)
from a watercourse, immediately adjacent to a watercourse (Jennings and Hayes 1994), and
underwater in mud (Zeiner et al. 1988). Upland hibernaculae may include any type of crack,
hole or object that a turtle seeking cover might squeeze into or burrow under.
There are two documented occurrences of western pond turtle from the Merced River,
approximately 15 kilometers (9 miles) north of the Cumulative Impacts Study Area, and one
from the vicinity of Dutchman Creek and El Nido Canal, approximately 10 kilometers (6 miles)
south of the Project Study Area (CDFG 2000, Figure 9). Both of the occurrences on the Merced
River are from ponds offset from the river that provide protection from the otherwise high
velocity flows.
Although no pond turtles were observed in the Project and Cumulative Impacts study areas by
biologists conducting various studies, there is some potential for this species to occur in creeks
crossed by the proposed alignments. Bear Creek and Black Rascal Creek, both in the Project
Study Area, are the only bodies of water in the study areas that are likely to provide pond turtles
with suitable habitat. Although pond turtles in Merced County sometimes utilize some of the
larger canals, this is typically conditional upon some portion of the canal being maintained in a
manner that allows the development of wetland vegetation and backwater or spill-over areas.
The complexity of such areas can provide basking and haul-out sites, as well as cover for
juveniles. None of the canals in the Project and Cumulative Impacts study areas are particularly
large, and they all appear to be very well maintained and free of vegetation and basking or haulout sites. These canals area do not provide suitable habitat for pond turtles.
Although some portions Black Rascal Creek and Bear Creek probably support pond turtles,
portions of the creeks located within the proposed alignments do not provide habitat that is likely
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to support pond turtles. Just upstream (east) of the Yellow Alignment there is an old meander of
Black Rascal Creek that has been altered to form a sort of in-stream pond (Figure 8). Although
this pond contains numerous bullfrogs, which are known to prey upon juvenile pond turtles, it is
otherwise suitable habitat for pond turtles. However, upon exiting this pond the water enters a
narrow, channelized portion of the creek that is nearly devoid of all vegetation. This channelized
portion of Black Rascal Creek, over which the proposed alignments cross, is not suitable habitat
for pond turtles. Bare, steep banks that would leave pond turtles without resting, basking or
haul-out sites border the narrow channel.
Bear Creek, in the Project Study Area, does not provide suitable habitat for pond turtles either.
The water level in this creek fluctuates dramatically, both during the dry months when it is used
for transporting water for irrigation and during the wet season when the water level rises
dramatically following rainfall. The banks of the Creek are very steep, and when the water level
rises it flows rapidly. Typically, in this section of the creek the water runs relatively quickly over
a gravelly substrate. The rapid flows are not compatible with the requirements of pond turtles,
and the rising and falling water levels that regularly scour the banks do not allow for pond turtle
egg deposition. Although Bear Creek has adjacent upland habitat that could be utilized by pond
turtles, it is only moderately suitable, due to the steep banks.
Waterways in the Project Study Area, including Black Rascal Creek and Bear Creek, may
sometimes provide foraging and dispersal habitat for pond turtles, but the low quality of the
existing habitat limits opportunities for egg deposition or refuge during periods of inactivity.

5.5.6 California Tiger Salamander
California tiger salamander (Ambystoma californiense) is a candidate for listing under the federal
ESA and is designated a “species of special concern” by the California Department of Fish and
Game. Populations of tiger salamander in Santa Barbara County are geographically isolated
from other populations in the State, and are now listed as endangered under the federal ESA.
California tiger salamanders occur in the central Coast Ranges from Sonoma County to Santa
Barbara County and eastward to the southern Central Valley and the foothills of the Sierra
Nevada (Stebbins 1985). Throughout the range of the species, suitable habitat has been
converted to agricultural uses or developed. This trend has resulted in the direct elimination of
populations as well as habitat degradation that results in unsustainable populations.
California tiger salamander typically inhabits grassland and oak woodland habitats below 460
meters (1,500 feet) that have scattered ponds, intermittent streams, or vernal pools. Suitable
breeding habitat for California tiger salamander has been correlated with several variables:
•

Pond size

•

Duration of ponding

•

Substrates for egg attachment

•

Absence of non-native predators

•

Upland aestivation habitat

Breeding habitat consists of seasonal pools, low gradient streams, and stock ponds that contain
water for at least 10 weeks beyond the breeding season. Shaffer et al. (1993) determined that
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pond type, size, and turbidity affected tiger salamander distribution: vernal pools covering more
than 23 square meters (250 square feet) with fairly turbid water provide the best habitat.
Additionally, a significant inverse association of California tiger salamanders with predatory
fishes and bullfrogs has been found. Larval salamanders fall prey to predatory fish and adult
bullfrogs, and larval bullfrogs compete with salamanders for food (Shaffer et al. 1993).
California tiger salamanders aestivate in rodent burrows throughout the summer and emerge after
the first sustained rain storms in November (Stebbins 1985; Jennings and Hayes 1994). Rainfall
is important to the maintenance and formation of breeding ponds and also triggers adult
migration to breeding ponds. Adults will migrate up to 1 kilometer (0.6 mile) from aestivation
sites to breeding ponds and juvenile salamanders have been detected as far as 1.6 kilometer (1
mile) from breeding sites (Jennings and Hayes 1994). The breeding season extends from
December through February with females laying numerous small clusters of eggs on submerged
and emergent vegetation (Stebbins 1972). Adults remain in breeding ponds for several days
before exiting to forage in terrestrial habitat.
Adult and terrestrial juveniles forage on earthworms, snails, insects, fish, and small mammals by
utilizing sit-and-wait tactics to capture their prey (Lindquist and Bachmann 1980; Stebbins
1972). Small aquatic larvae forage primarily on zooplankton while larger larvae forage on
zooplankton, amphipods, mollusks, and insect larvae (Dodson and Dodson 1971).
Agricultural and developed lands in the Project Study Area do not provide habitat capable of
supporting tiger salamanders. However, suitable habitat for California tiger salamanders is
present in the Cumulative Impacts Study Area, in grassland habitat. This habitat is just on the
edge of a vast expanse of undeveloped grasslands that are interspersed with vernal pool
complexes. The combination of vernal pools of various sizes, seasonal streams, and an
abundance of small mammal burrows, including ground squirrel burrows which may be
preferred by California tiger salamanders, provide all the necessary habitat features required by
this species. California tiger salamanders likely occur throughout this expanse of grassland
habitat.
Although no salamanders were detected during larval surveys, adult California tiger salamanders
were detected during two nocturnal surveys conducted in the Cumulative Impacts Study Area.
On January 18, 2000 one juvenile or adult tiger salamander was observed north of Bellevue
Road, west of Lake Road, just south of Yosemite Lake (Figure 5). This individual was observed
just inside of a ground squirrel burrow, facing north. The animal retreated into the burrow upon
observation. A second salamander, this one a sub-adult female, was also observed during this
nocturnal survey. This second individual was first spotted just inside of a south facing ground
squirrel burrow, east of Lake Road, south of the Flying M Ranch dirt road, just west of
Cottonwood Creek (Figure 5). The snout-vent length of this female was approximately 10
centimeters (4 inches), and the total length was measured as 18 centimeters (7 inches). A third
California tiger salamander was observed during the second nocturnal survey, on January 25,
2000. This individual was observed at the eastern edge of Lake Road, just south of Yosemite
Lake. The salamander was spotted floating in a puddle at the end of a culvert that channels
water from a swale under Lake Road, from east to west (Figure 5). Upon observation the animal
swam back into the culvert, under the road.
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5.5.7 Western Spadefoot
The western spadefoot (Scaphiopus hammondii) is a USFWS and CDFG species of special
concern. This amphibian occurs in the central and southern Coast Ranges, the Central Valley,
and the foothills of the Sierra Nevada (Stebbins 1985). The known range of western spadefoot
extends from Shasta County south to northwestern Baja California, Mexico (Jennings and Hayes
1994). This species has lost substantial portions of its breeding habitat to urban and agricultural
development.
The western spadefoot primarily inhabits grasslands, frequenting washes, floodplains of rivers,
alluvial fans, playas, and alkali flats, but this species also ranges into the foothills and mountain
valleys up to 900 meters (3,000 feet). It prefers areas of open vegetation and short grasses where
the soil is sandy or gravelly (Stebbins 1985). Breeding habitat consists of seasonally inundated
pools or occasionally low-gradient, seasonal streams (Jennings and Hayes 1994). Many
indications exist that this species cannot recruit successfully in the presence of exotic predators.
Pools where this species is known to reproduce successfully lack introduced fishes, bullfrogs,
and crayfish (Jennings and Hayes 1994).
Spadefoots are strictly nocturnal. During the day and during long dry periods they hide in deep,
almost vertical burrows. Most of the year is spent in these underground burrows that are up to
90 centimeters (36 inches) deep (Stebbins 1972). During dry periods, the moist soil inside
burrows provides water for absorption through the skin (Ruibal et al. 1969; Shoemaker et al.
1969). Spadefoots construct burrows using their hind feet, although some individuals use
mammal burrows. Adult spadefoots consume insects, worms, and other terrestrial invertebrates.
Except during the breeding season, adult spadefoots do not move around much, but are sit-andwait predators.
Most surface movements by adults are associated with rains or high nighttime humidity. This
species emerges from aestivation between late fall and early spring following the first rains of
the season. Breeding occurs in late winter or spring and larval development is completed within
3-11 weeks depending on food availability and water temperature (Jennings and Hayes 1994).
Within two days the females have finished laying their eggs which are laid in short, thick bands
wound around the stems of water plants or on the upper surfaces of small submerged rocks. The
eggs hatch in as little as one and one-half days.
Spadefoot tadpoles usually reach metamorphosis in four to six weeks. The feeding tadpoles
sometimes swim around in large aggregations creating whirlpools that concentrate plankton and
organic material from the bottom of the pool (Bragg 1962, Halliday and Adler 1945). The
tadpoles filter out food by passing water over their gills. Tadpoles are also carnivorous,
consuming dead aquatic larvae of amphibians, including their own species (Bragg 1964).
Recently metamorphosed juveniles seek refuge in the immediate vicinities of breeding ponds for
up to several days after transformation. They hide in drying mud cracks, under boards, and other
surface objects that can include decomposing cow dung (Weintraub 1980).
The closest documented occurrence of spadefoot is from a vernal pool complex in grassland
habitat north of El Nido, approximately 11 kilometers (7 miles) south of the Project Study Area
(CDFG 2000; Figure 9). All documented occurrences in Merced County are south of the
proposed project location.
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Although habitat in grasslands in the Cumulative Impacts Study Area and in the grasslands that
extend north and east from there may be suitable for western spadefoot, there are no occurrences
documented from these grasslands. Surveys conducted for special status branchiopods, larval
California tiger salamanders, and adult California tiger salamanders presented good opportunities
for detecting western spadefoot larvae and adults, but no spadefoots were observed. Larval tiger
salamander surveys and branchiopod surveys involved dip-netting potential breeding habitat
during times when spadefoot larvae would be expected to be present, and nocturnal salamander
surveys provided an opportunity to observe active adult spadefoots. Western spadefoot are not
likely present in the Cumulative Impacts Study Area, or might only be present in extremely low
numbers, based on the extensive surveys that provided ample opportunities to observe spadefoot,
and the fact that they were not detected. The proposed project is not likely to adversely affect
this species.

5.5.8 California Red-legged Frog
The California red-legged frog (Rana aurora draytonii) was listed in May 1996 as threatened
under the federal ESA. The California red-legged frog has been designated as a CDFG species
of special concern and a “Protected Species.” These federal and State designations provide
specific protection for the frog and its habitat.
California red-legged frogs occur primarily in ponds or pools of intermittent stream courses that
persist long enough for breeding and development of young. Breeding time depends on winter
rains, but is usually between late November and late April (Jennings and Hayes 1944; Zeiner et
al. 1988). Larvae typically metamorphose between July and September, 14 to 28 weeks after
eggs are laid (USFWS 2000). Adults require dense, emergent or shoreline riparian vegetation
closely associated with deep (> 70 cm [> 27.6 in]), still or slow moving water (Jennings and
Hayes 1994). In streams, red-legged frogs are commonly associated with backwater pools that
provide protection from high flows. Good water quality is a key habitat indicator, as is the
absence of introduced bullfrogs and predatory fishes, which predate larvae at higher levels than
co-evolved predators. California red-legged frogs may aestivate in small mammal burrows and
moist leaf litter (Jennings and Hayes 1994), especially during dry periods (i.e., mid-to-late
summer). Boulders, rocks, and downed woody debris also provide cover and moisture during
the dry season.
The California red-legged frog has been extirpated from 24 of the 46 counties in California that it
once inhabited (USFWS 2000). Although still common in the San Francisco Bay area and along
the central coast, it has been completely extirpated from the floor of the Central Valley, which
has effectively isolated Sierra Nevada foothill populations. These populations may have been
dependant on immigrants from the valley floor, and currently only a few drainages in the
foothills of the Sierra Nevada, in Butte County and El Dorado County, are known to support
California red-legged frogs.
There are no documented occurrences of California red-legged frog from the vicinity of the
proposed project location (CDFG 2000). The only occurrences of this species documented from
Merced County are from the Coast Range mountains and foothills, west of Interstate 5, over 65
kilometers (40 miles) west of the project location. The USFWS has identified this area, the
vicinity of San Luis Reservoir, as one of the core areas for focused recovery efforts for the
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species (USFWS 2000). However, the proposed project location is outside of the current known
range of the California red-legged frog.
Within the Project Study Area, there may have once been suitable habitat for California redlegged frogs in Black Rascal and Bear Creeks. However, artificial modifications of these creeks
for irrigation and flood control purposes have since compromised the quality of these habitats,
making them unsuitable for California red-legged frogs. Channelization of the two creeks has
eliminated backwater habitat, and increased the speed at which water normally flows through
them. The water level in these two creeks would historically have been very low during the
summer months, perhaps providing red-legged frog larvae a chance to develop without being
subject to predation from fishes and high flows that can wash eggs and larvae downstream. The
water level in the creeks is currently maintained at high levels throughout the late spring and
summer for irrigation purposes, via the Merced Irrigation District’s (MID) diversion of water
from the Merced River. On May 31, 2000, when the site assessment was conducted, water was
flowing high and fast through Bear Creek and the banks of Black Rascal Creek were completely
bare of vegetation, due to maintenance activities. These habitat modifications are not compatible
with the requirements of the California red-legged frog.
Although the habitat modifications described above are not compatible with the requirements of
California red-legged frogs, the introduced bullfrog seems to thrive under these conditions.
Adult bullfrogs were observed in Black Rascal Creek, within the Project Study Area. URS
biologists have also observed bullfrogs in Bear Creek, in Cottonwood Creek, and in various
irrigation canals throughout the project vicinity. Introduced fishes, which prey upon red-legged
frogs, their eggs and larvae are also likely to be present in large numbers, since the water level is
maintained artificially high during the dry season. Based upon the isolation of the project from
extant populations, the adversely modified habitat, the presence of bullfrogs and the presence of
introduced fishes, it is unlikely that the California red-legged frog occurs in the Project or
Cumulative Impact study areas. The proposed project is not likely to adversely affect this
species.

5.6

SPECIAL STATUS FISHES

Of the 13 special status fish species listed in Table 2, the following seven species are not likely
to occur in creeks in the project vicinity. They either do not occur as far upstream in tributaries
of the San Joaquin River as the project site, or they do not occur in the San Joaquin River as far
upstream as Bear Creek (McGinnis 1984; Moyle et al. 1995; Moyle and Randall 1999).
•

spring-run chinook salmon (Oncorhynchus tshawytscha), a federal and state listed threatened
species

•

winter-run chinook salmon (Oncorhynchus tshawytscha), a federal and state listed
endangered species

•

river lamprey (Lampetra ayresi), a federal species of concern

•

Delta smelt (Hypomesus transpacificus), a federal and state listed threatened species

•

green sturgeon (Acipenser medirostris), a federal and CDFG species of concern

•

Sacramento splittail (Pogonichthys macrolepidotus), a federal listed threatened species
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longfin smelt (Spirinchus thaleichthys), a federal and CDFG species of concern

Anadromous species are also not likely to occur in creeks in the Project or Cumulative Impacts
study areas for a variety of reasons. Anadromous salmonids migrating upstream from the ocean
are prevented from travelling up the San Joaquin River beyond the confluence with the Merced
River by the Hillsbury Barrier (Heyne 2000). This fish screen, operated by the CDFG from midSeptember through mid-December, is intended to divert up-migrating salmonids into the Merced
River where there is suitable spawning habitat. Because all streams in the Project and
Cumulative Impacts study areas eventually flow to the San Joaquin River, upstream of its
confluence with the Merced, the fish screen would prevent anadromous salmonids from reaching
the project site. It is possible that an occasional fish could squeeze past this barrier, but there are
other obstacles that prevent anadromous fishes from travelling up and down Bear Creek.
The Merced Irrigation District (MID) operates the Crocker Dam on Bear Creek from March 1
through the end of October, just upstream of Franklin Street (Stephens 2000). This dam, located
approximately 10 kilometers (6 miles) downstream of the Project Study Area, blocks flows
travelling downstream and diverts the water into irrigation canals. When the dam is in operation
the creek immediately below the dam is nearly dry, although a very small amount of water leaks
through. In addition to the Crocker Dam, the Stevinson Corporation operates a similar dam at
the confluence of Bear Creek and the Eastside Canal, located approximately 25 kilometers (15
miles) downstream of the Crocker Dam (Kelley 2000). This dam, operated from April through
October, also stops the flow of water down Bear Creek, and diverts it into the Eastside Canal for
distribution to agricultural lands in the vicinity of Stevinson. At the point of this diversion the
water in Bear Creek consists almost entirely of return flows from agricultural drains that have
been returned to the Creek below the Crocker Dam. The situation at the lower dam is similar to
that at the Crocker Dam, in that the Creek below the dam is essentially dry (Kelley 2000).
These diversion dams prevent anadromous fishes from travelling up into the Project Study Area
from March 1 through the end of October, and would divert out-migrating fishes into a
complicated network of irrigation canals, an experience they would be unlikely to survive.
Combined with the operation of the Hillsbury Barrier, anadromous salmonids are prevented from
entering the streams in the Project Study Area from March 1 through mid December. Besides
dams and barriers, anadromous fishes in the Project Study Area would also be faced with
unpredictable and unnatural flows, channelized streams, unnaturally warm water, compromised
water quality, and a lack of suitable spawning habitat. Additionally, creeks in the Project Study
Area would historically be nearly dry by the end of the summer. Summertime flows in the creek
are maintained by water diverted from the Merced River above the Crocker-Huffman Dam, and
distributed around Merced County for irrigation purposes. Based upon all of the aforementioned
factors, it is highly unlikely that any of the following anadromous species currently utilize creeks
in the Project Study Area:
•

Central Valley fall-run/late fall-run chinook salmon (Oncorhynchus tshawytscha), a federal
Candidate species and CDFG species of concern

•

Central Valley steelhead (Oncorhynchus mykiss), a federal listed threatened species

•

Pacific lamprey (Lampetra tridentata), a federal species of concern

Besides the many common native and introduced fish species that likely occur in creeks in the
Project Study Area, there are three special status species that deserve more attention. These
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species are Kern brook lamprey, hardhead, and California roach, discussed in the following subsections.

5.6.1 Kern Brook Lamprey
Kern brook lamprey (Lampetra hubbsi) is a federal and CDFG species of concern. Lampreys
(family Petromyzontidae) are not true fish. They are members of the jawless class Agnatha, the
most primitive form of living vertebrate. The larval lamprey is called an ammocete, and is the
most prominent form of the lamprey’s life cycle. Ammocetes are filter feeders, but the filtering
mouth is reshaped into a sucking disc at metamorphosis.
This non-parasitic, non-anadromous lamprey takes the name Kern from the location of its
original discovery, the Friant-Kern Canal (Moyle et al. 1995). Like other species of lamprey,
ammocetes are filter feeders. Adults, however, do not feed. They simply metamorphose, spawn,
and die. The ammocete usually remains buried in the soft substrate of backwater pools or low
flow areas in the rivers it lives in, with only its mouth exposed for filter feeding. After 4 or 5
years the ammocetes metamorphose into the adult form, and probably require coarse
gravel/rubble substrate for spawning.
The distribution of this species has not been well documented, but it is believed to be endemic to
the San Joaquin drainage (Moyle et al. 1995). Populations are thinly scattered and isolated from
one another, and have been found in the lower reaches of the Merced River, Kaweah River,
Kings River, and the San Joaquin River. Kern brook lamprey ammocetes are known to thrive in
the Friant-Kern Canal, but these ammocetes may not contribute to the survival of the species
because this canal is a dead end habitat that lacks suitable spawning substrate. Although its
presence has not been documented, and it would be subject to many of the adverse effects of the
extensive habitat modification described above, there is some potential for this species to be
present in Bear Creek and Black Rascal Creek.

5.6.2 Hardhead
Hardhead (Mylopharodon conocephalus), a CDFG species of concern, is a large minnow that
can grow to two feet in length. They are omnivorous, feeding mainly on bottom dwelling
invertebrates, aquatic plants, and small fish (McGinnis 1984). This fish spawns in the spring,
although exact spawning behavior has not been studied. It prefers clearer foothill streams, and is
probably sensitive to high levels of suspended sediment in the water.
Although it is presently under heavy competition from introduced bottom feeders, this species is
still relatively abundant in the San Joaquin-Sacramento drainage, and in several other isolated
drainage basins. Hardhead are known to occur in the Merced River, near the State Route 59
bridge, approximately 13 kilometers (8 miles) northwest of the Cumulative Impacts Study Area
(Figure 9). They are also known to occur in the Eastside Canal (CDFG 2000), which is
connected hydrologically to creeks in the Project Study Area. Hardhead are sensitive to the
effects of altered flow regimes, and do not do well in the presence of non-native centrarchids
(Moyle et al. 1995). These adverse conditions are present in streams within the Project Study
Area, and while hardhead may have once been abundant in Bear Creek or Black Rascal Creek, if
still present their numbers in these streams today are probably limited and declining.
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5.6.3 California Roach
The San Joaquin Valley form of the California roach (Lavinia symmetricus ssp.) is a CDFG
species of concern. This small omniverous minnow is often found in small, warm, intermittent
streams, but are also found in a variety of other habitats including cool, clear streams, human
modified habitats, and main channels of rivers (Moyle et al. 1995). Spawning occurs in the
spring, in shallow areas of moderate flow and gravel/rubble substrate. Dams and diversions are
increasingly isolating populations of the San Joaquin roach from one another. They are also
threatened by predation from introduced centrarchids. This species may be present in Bear
Creek and Black Rascal Creek.

5.6.4 Essential Fish Habitat
The 1996 amendments to the Magnuson-Stevens Act set forth a number of new mandates for the
National Marine Fisheries Service (NMFS), eight fishery councils, and other federal agencies to
identify and protect important marine and anadromous fish habitat. The councils, with assistance
from NMFS, are required to delineate EFH for all managed species. Federal action agencies
which fund, permit, or carry out activities that may adversely impact EFH are required to consult
with NMFS regarding the potential effects of their actions on EFH, and respond in writing to the
fisheries service’s recommendations.
Essential fish habitat is defined by the Magnuson-Stevens Fisheries Act in Section 3 (104-297)
as “those waters and substrate necessary to fish for spawning, breeding, feeding, or growth to
maturity.” The Act requires that EFH must be identified for all federally managed species
including all species managed under the Pacific Fisheries Management Council. The Pacific
Fisheries Management Council (PFMC) is responsible for managing commercial fisheries
resources along the coast of Washington, Oregon, and California.
The late-fall run chinook salmon (Oncorhynchus tshwytscha) has been identified as the only
species potentially occurring in the project area (Martinez, 2001). The extent of the designated
salmon fishery EFH includes all those streams, lakes, ponds, wetlands, and other water bodies
currently, or historically accessible to salmon in Washington, Oregon, Idaho, and California,
except above the impassable barriers identified by PFMC.
For reasons discussed above in Section 5.6, it is highly unlikely that late-fall run chinook salmon
would occur in the Project Study Area. Several diversion dams occur on the San Joaquin River,
Bear Creek, and the confluence of Bear Creek and the Eastside Canal that would prevent
anadromous fish from traveling up into the Project Study Areas from March 1 through mid
December, and would divert out- migrating fish into a series of irrigation canals. Furthermore,
adverse conditions such as nearly dry creeks at the end of summer, unsuitable spawning habitat,
unpredictable and unnatural flows, channelized streams, unnaturally warm water, and
compromised water quality would also inhibit anadromous fish from traveling into the Project
Study Area. Therefore, it is very unlikely that the late-fall run chinook or any other anadromous
fish species occurs in Bear or Black Rascal Creeks in the Project Study Area. Thus, it is
concluded that there is no EFH within the Project Study Area that would be impacted by Campus
Parkway.
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SPECIAL STATUS BRANCHIOPODS

Animals in the class Branchiopoda are set apart from other Crustacea by their swimming
appendages that double as gills. These appendages, along with their deep ventral food groove,
form a filter feeding apparatus located behind the head. Using this apparatus branchiopods
including fairy shrimps (order Anostraca), clam shrimps (order Conchostraca), tadpole shrimps
(order Notostraca) and water fleas (order Cladocera) filter food from the water in which they
live, or scrape food off rocks and sediment.
For those branchiopod species described in the following subsections, many elements of their life
cycles are similar. Hatching begins shortly after pools have been inundated by runoff from fall
and winter rains. Newly hatched larvae develop through a juvenile stage and eventually become
sexually mature adults. Sexually mature females can be identified by the presence of one or
more cysts in her ovisac (Eriksen and Belk 1999). After males and females mate the female
releases her cysts, which will remain in the bottom of the dry pool through the summer.
Although the Project Study Area lacks suitable habitat for special status branchiopods, several
sensitive branchiopod species are known to occur in the Cumulative Impacts Study Area. These
sensitive branchiopod species include the following five species:
•

Conservancy fairy shrimp

•

Vernal pool fairy shrimp

•

Midvalley fairy shrimp

•

California linderiella

•

Vernal pool tadpole shrimp.

These species are discussed in the following subsections.

5.7.1 Conservancy Fairy Shrimp
The conservancy fairy shrimp (Branchinecta conservatio) is a federally listed endangered
species. This fairy shrimp is endemic to California, and is found in grasslands in the northern
two thirds of the Central Valley (Eriksen and Belk 1999). It inhabits large, turbid pools (CDFG
2000). These pools typically have low conductivity, total dissolved solids, and alkalinity.
Within its limited range it is only known from a limited number of sites, including a large vernal
playa near Haystack Mountain, approximately 9 kilometers (5.6 miles) east of the Cumulative
Impacts Study Area.
A previously undocumented occurrence of this species was detected in March 2000 by biologists
conducting surveys in the Smith Trust lands north of the Campus Parkway Cumulative Impacts
Study Area (Bumgardner 2000). The new population was observed in a large playa-type pool
approximately 3.2 kilometers (2 miles) east of the Campus Parkway Cumulative Impacts Study
Area area that did not fill in 1999. None of the pools within the proposed Campus Parkway
Cumulative Impacts Study Area are large, long-lasting pools with the playa characteristics
typically inhabited by Conservancy fairy shrimp. This species was not detected during focused
surveys conducted in 1999 or 2000. It is concluded that this species does not occur in the
Cumulative Impacts Study Area, and that the proposed Campus Parkway project would not
affect this species.
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5.7.2 Vernal Pool Fairy Shrimp
The vernal pool fairy shrimp (Branchinecta lynchi) is a federally listed threatened species. This
species is rather widely distributed through the grasslands of California, from Shasta County
south to Riverside County. Populations of vernal pool fairy shrimp are often small and this
species tends to be outnumbered by other co-occurring species. This species occurs in a wide
variety of pool types, but is most commonly found in small swales, or vernal pools in unplowed
grasslands (Eriksen and Belk 1999).
Prior to surveys conducted for the proposed project, this species was documented from a number
of locations in the vicinity of the project location (CDFG 2000). Vernal pool fairy shrimp were
found in 68 percent of the pools sampled during 1999 surveys within the Smith Trust lands,
located immediately northeast of the Campus Parkway Cumulative Impacts Study Area (EIP
1999).
Focused surveys conducted during the 1998-1999 and 1999-2000 wet season documented the
presence of vernal pool fairy shrimp at a number of vernal pools in the Cumulative Impacts
Study Area (Figure 10). This species was detected at 31% (160 of 514) of sampled pools in the
1998-1999 focused survey area, and 29% (90 of 313) of sampled pools in the 1999-2000 focused
survey area (Figure 6).

5.7.3 California Linderiella
The California linderiella (Linderiella occientalis) is a federal species of concern. This
California endemic fairy shrimp is commonly found in cool, soft-water pools of Central Valley
grasslands (Eriksen and Belk 1999). In 1993 this species was found in 42 pools of a large vernal
pool complex located approximately 8 kilometers (5 miles) northwest of the Cumulative Impacts
Study Area (CDFG 2000; Figure 9). California fairy shrimp were also found in 49 pools, or 7%
of the pools sampled during 1999 surveys conducted within the Smith Trust lands (EIP 1999).
California fairy shrimp were detected in many of the pools surveyed in the Campus Parkway
Cumulative Impacts Study Area (Figure 11). This species was detected at 23% (118 of 514) of
sampled pools in the 1998-1999 focused survey area, and 29% (91 of 313) of sampled pools in
the 1999-2000 focused survey area (Figure 6).

5.7.4 Midvalley Fairy Shrimp
The midvalley fairy shrimp (Branchinecta mesovallensis) was first described in June, 2000 (Belk
and Fugate 2000). This narrow range endemic species is known to occur in Sacramento, Solano,
Contra Costa, Madera, Merced and Fresno counties. The north-south range of this species is less
than any other species of fairy shrimp found in California, including two species listed as
endangered by the USFWS. Vernal pools in the portion of California where this species occurs
are threatened by human development. This limited distribution in an area which is rapidly
being converted to residential, commercial and agricultural developments suggests that this
species is in jeopardy. Surveys conducted during the 1998-1999 wet season documented the
presence of midvalley fairy shrimp in 54 pools in the U.C. Merced/ University Community
Planning Area, located immediately northeast of the Campus Parkway Cumulative Impacts
Study Area (EIP 1999).

X:\X_ENV\_PERMIT\CAMPUS_PARKWAY\CPNES\CPNES4THDRAFT\CPNESFINAL.DOC\8-DEC-04\\OAK

5-41

SECTIONFIVE

Description Of Biotic Resources

Midvalley fairy shrimp were detected in pools in the Cumulative Impacts Study Area by URS
biologists during the 1999-2000 wet season (Figure 12). This species was detected in only 3.5%
(11 of 313) of sampled pools in the 1999-2000 focused survey area, and was not detected at all
during surveys conducted during the 1998-1999 wet season (Figure 6).

5.7.5 Vernal Pool Tadpole Shrimp
The vernal pool tadpole shrimp (Lepidurus packardi) is a federally listed endangered species.
This species is found in vernal pools and swales containing highly turbid water, often in
unplowed grasslands. Tadpole shrimps are known to prey upon fairy shrimps, and although it
has not been documented, the vernal pool tadpole shrimp probably preys on fairy shrimp when
they co-occur (Eriksen and Belk 1999). Vernal pool tadpole shrimp were detected in three pools
within the Smith Trust lands, located along the Black Rascal Creek drainage (EIP 1999).
Although tadpole shrimp were detected during the 1998-1999 wet season in pools east of the
Campus Parkway Cumulative Impacts Study Area, they were not detected in any of the pools
within the study area (Figure 12). The pools where the tadpole shrimp were detected are located
over 2.5 kilometers (1.6 miles) east of the Cumulative Impacts Study Area, and were
concentrated along the Black Rascal Creek drainage. Pools in the Cumulative Impacts Study
Area are not hydrologically connected to the pools along Black Rascal Creek, where the
presence of vernal pool tadpole shrimp was documented by both the Campus Parkway surveys
and the U.C. Merced Community Planning Area surveys. The surveys conducted were adequate
to detect this species if it was present in the Cumulative Impacts Study Area. Therefore, it is
concluded that tadpole shrimp do not occur in the Cumulative Impacts Study Area. The vernal
pool tadpole shrimp is not likely to be adversely affected by the proposed project.

5.8

SPECIAL STATUS INSECTS

5.8.1 Valley Elderberry Longhorn Beetle
The valley elderberry longhorn beetle (Desmocerus californicus dimorphus) is listed as a
threatened species under the federal ESA. Elderberry beetles have only been found in
association with their host plants, blue elderberry shrubs (Sambucus mexicana.). Elderberry
shrubs are often found within or close to riparian habitats along Central Valley rivers and their
tributaries. Due to the widespread reduction of riparian habitat throughout the state, supporting
habitat for this species has been drastically reduced from historic levels (Biosystems 1994).
The elderberry beetle depends on its host plant, the elderberry shrub, throughout its entire life
cycle (Biosystems 1994). Beetles remain hidden within the stems and trunks of elderberry
shrubs as larvae and pupae for one to two years. Elderberry shrubs often occur in clumps that
consist of several stems attached to a main truck. Stems and trunks must be equal to or greater
than 2.5 centimeters (1 inch) in diameter in order to provide suitable habitat for beetles.
Generally, valley elderberry longhorn beetle occurs in low densities and is very difficult to
observe. Therefore, USFWS requires mitigation for impacts to any elderberry shrubs located
within the range of the beetle (USFWS 1999b).
The nearest documented occurrences of the valley elderberry longhorn beetle to the proposed
project location are from locations on the Merced River (CDFG 2000). There are 12 blue
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elderberry shrubs (Sambucus mexicana) located within or adjacent to the Project and Cumulative
Impacts Study Areas (Figure 5). The characteristics of these shrubs are described in Table 3.
Ten of the 12 elderberry shrubs inventoried are located along Bear Creek, and at least two of the
shrubs along the creek contain exit holes that may have been created by elderberry beetles.

5.8.2 Molestan Blister Beetle
Molestan blister beetle (Lytta molesta), federal species of concern, is a member of the family
Meloidae. Beetles of this family are variable in form, but generally have a down-turned head,
soft bodies, and leathery wings. The first larval form is a triungulin that resembles a minute
silverfish. Species of the genus Lytta are believed to be parasites of ground-nesting bees of the
genus Anthophora (Arnold 1992). These bees often nest in sandy or hardpan soils. Adult Lytta
beetles are typically observed in March and April, in non-native grassland and vernal pool
habitats at localities in the San Joaquin Valley from Contra Costa County south to Kern and
Tulare Counties.
The CNDDB documents eleven occurrences of molestan blister beetle in California (CDFG
2000). These records indicate a distribution along the grassy plains and low foothills of the
Sierra Nevada along the east side of the Central Valley, and throughout the Coast Ranges, from
Kern County to Brentwood in Contra Costa County. Comments from one occurrence record
indicated that there may be a positive habitat relationship with vernal pools. Records note that
adult beetles were common on vegetation in dried vernal pools on the summit of Table Mountain
in Madera County, but were absent from surrounding vegetation. Little is known about the
status of the molestan blister beetle due to the lack of definitive studies of its distribution.
Location information for the molestan blister beetle is described in the CNDDB for a site 9.6
kilometers (6 miles) north of Merced, approximately 5 kilometers (3.5 miles) northwest of the
Cumulative Impacts Study Area (CDFG 2000, Figure 9). This collection was probably within
the rolling grassland and vernal pool habitat that extends north and east of Merced, the same type
of habitat that exists in the Cumulative Impacts Study Area. No blister beetles or bees of their
host genus Anthophora were observed in the Campus Parkway Project or Cumulative Impacts
Study Areas during habitat reconnaissance or focused surveys for other species. However, no
focused surveys were conducted for molestan blister beetles or their host. Based on the
proximity of a known occurrence and the similarity of habitat between that site and the study
area, this species may be present in the Cumulative Impacts Study Area. The Project Study Area
lacks suitable habitat for this species.

5.9

SPECIAL STATUS PLANTS

A number of special status plant species are present, or may be present in the Cumulative
Impacts Study Area. Table 2 summarizes the special status plant species known from the project
vicinity or with potential to occur in the Cumulative Impacts Study Area. The Project Study
Area, located south of Yosemite Avenue, is generally lacking in habitat for special status plant
species. A description of the status, natural history, habitat requirements, and potential to occur
in the Cumulative Impacts Study Area are described below, for each species.
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5.9.1 Beaked Clarkia
Beaked clarkia (Clarkia rostrata) is a federal species of concern with no State status, however it
is included on the CNPS List 1B. It is an annual herb in the evening primrose (Onagraceae)
family that blooms from April to May. It is found in woodlands dominated by oak and pine.
Beaked clarkia is endemic to California.
Two occurrences of beaked clarkia are documented in Merced County near Burns Creek Dam on
the Flying M Ranch. Burns Creek is a tributary of Bear Creek, located approximately 14
kilometers (8.7 miles) east of the proposed project site in the foothills. Both occurrences were
recorded in 1982. Associated plant species were Chinese houses (Collinsia heterophylla) and
wild onion (Allium hyalinum).
No oak/pine woodlands are present in the Project or Cumulative Impacts Study Areas. Wine cup
fairy fan (Clarkia purpurea), a common species, was observed but no occurrences of beaked
clarkia were found during URS surveys in 1999 and 2000.

5.9.2 Colusa Grass
Colusa grass (Neostrafia colusana) is listed as threatened under the federal ESA and endangered
under the State ESA. Colusa grass is also included on the CNPS List 1B. It is a tufted annual in
the grass (Poaceae) family that grows 7.6 to 30.5 centimeters (3 to 12 inches) tall. This plant is
endemic to the Sacramento and San Joaquin Valleys, and occurs in large or deep vernal pools
with substrates of adobe clay. Colusa grass flowers from May to July. Most populations are
threatened by agricultural land conversion, herbicide contaminated runoff, and invasive species
(USFWS 1997b).
Twelve occurrences of Colusa grass are documented within 8 kilometers (5 miles) of the
proposed project location (CDFG 2000). Many of these populations were found in deep vernal
pools, and co-occurred with a wide variety of plants, including Vasey’s coyote thistle (Eryngium
vaseyi), boisduvalia (Epilobium spp.), turkey mullein (Eremocarpus setigerus), downingia
(Downingia spp.), popcornflower (Plagiobothrys spp.), salt grass (Distichlis spicata), and
sometimes San Joaquin Valley Orcutt grass (Orcuttia inaequalis).
EIP found six occurrences of Colusa grass during their spring 1999 surveys of the Smith Trust
lands. Four were found in stock ponds, while two were found in vernal pools. Generally, the
soils of the stock ponds in which they were found were sandy and not typical of the substrate of
other vernal pools in the area. EIP’s observations of Colusa grass support the premise that the
plant depends more on a very long inundation period for germination than it does on soil type
(EIP 1999b).
None of the vernal pools or other seasonal wetlands in the Project and Cumulative Impacts Study
Areas are deep, long-lasting pools typically associated with this species. No occurrences of
Colusa grass were found during URS surveys in 1999 and 2000.

5.9.3 Dwarf Downingia
Dwarf downingia (Downingia pusilla) has no federal or State status, but this species is included
on the CNPS List 2. It is a small, annual herb in the bellflower (Campanulaceae) family that
blooms from March to May. Dwarf downingia is generally found in clay soils, in mesic valley
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and foothill grasslands and vernal pools. This plant is threatened by urbanization, agriculture,
grazing, and vehicles (Skinner and Pavlik 1994).
Nine occurrences of dwarf downingia were documented by EIP in vernal pools within the Smith
Trust lands during their spring 1999 surveys. These occurrences were associated with other
downingia species (Downingia spp.), popcornflower (Plagiobothrys spp.), and woolly marbles
(Psilocarphus brevissimus). EIP found this plant mostly on the bottom of sparsely vegetated
vernal pools with red, acid-based soils such as Redding fravelly loam (EIP 1999b).
No occurrences of dwarf dowingia were found during URS surveys in 1999 and 2000, although
suitable habitat is present in the Cumulative Impacts Study Area.

5.9.4 Greene’s Tuctoria
Greene’s tuctoria (Tuctoria greenei) is listed as endangered under the federal ESA and listed as
rare under the State ESA. It is also included on the CNPS List 1B. Greene’s tuctoria is an
annual herb in the grass (Poaceae) family that flowers from May to July. Greene’s tuctoria is
found in small or shallow vernal pools or the early drying sections of large, deep vernal pools
(USFWS 1997b).
Greene’s tuctora is endemic to vernal pools in the Central Valley. Nineteen known populations
are distributed from as far north as Shasta County, south to Tulare County (Skinner and Parlik
1994). The remaining populations are threatened by agriculture, urbanization, and overgrazing.
Ten occurrences of Greene’s tuctoria are documented in Merced County (CDFG 2000). These
occurrences were found in deeply cracked black adobe soil of small to large vernal pools.
Tuctoria is typically associated with several vernal pool species, such as Vasey’s coyote thistle,
boisduvalia (Epilobium cleistogamum), turkey mullein (Eremocarpus setigerus), downingia
(Downingia spp.), and popcornflower (Plagiobothrys spp.) at the Merced County sites.
No occurrences of Greene’s tuctoria were found during surveys by URS biologists in 1999 and
2000, although suitable habitat is present in the Cumulative Impacts Study Area.

5.9.5 Hairy Orcutt Grass
Hairy Orcutt grass (Orcuttia pilosa) is listed as endangered under both the federal and State
endangered species acts. This species is also included on the CNPS List 1B. Hairy Orcutt grass
is a small, tufted annual in the grass (Poaceae) family that inhabits vernal pools in rolling
topography on remnant alluvial fans and stream terraces. The historical range of hairy Orcutt
grass includes the eastern margins of Sacramento and San Joaquin Valleys from Tehama County
south to Stanislaus County, Merced and Madera Counties. The major cause of its decline was
conversion of vernal pool habitat to irrigated agriculture or to urban uses (USFWS 1997b).
Hairy Orcutt grass is documented from two locations in Merced County (CDFG 2000).
However, the CNDDB lists both occurrences as extirpated.
No occurrences of hairy Orcutt grass were found during URS surveys in 1999 and 2000.
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5.9.6 Henderson’s Bent Grass
Henderson’s bent grass (Agrostis hendersonii) is not listed under the federal or State endangered
species acts. This species is a USFWS species of concern and it is included on the CNPS List 3.
Henderson’s bent grass is an annual herb in the grass (Poaceae) family that flowers from April to
May. It is found in mesic valley and foothill grasslands and vernal pools.
A CNDDB record dated 1935 documents Henderson’s bent grass within 8 kilometers (5 miles)
of the proposed project location. Approximately 12 occurrences of this species were
documented by EIP during 1999 surveys within the Smith Trust lands. These occurrences are
located within vernal pools in the vicinity of Black Rascal Creek. Associated vernal pool plant
species include coyote thistle, Fremont’s goldfields (Lasthenia fremontii), and boisduvalia
(Epilobium spp.) (EIP 1999b).
No occurrence of Henderson’s bent grass was found during URS surveys in 1999 and 2000
although suitable habitat is present in the Cumulative Impacts Study Area.

5.9.7 Hoover’s Calycadenia
Hoover’s calycadenia (Calycadena hooveri) is not listed under the federal or State ESAs. This
species is a USFWS species of concern and it is included on the CNPS List 1B. Hoover’s
calycadenia is an annual herb in the sunflower (Asteraceae) family that blooms from July to
September. It is found in cismontane woodlands and valley and foothill grasslands.
Fourteen occurrences of Hoover’s calycadenia are documented in Merced County (CDFG 2000).
Many occurrences were found on Hornitos sandstone, associated with nodding needlegrass
(Nassella cernua), windmill pink (Silene gallica), bird’s eyes (Gilia tricolor), and popcorn
flower (Plagiobothrys shastensis); ten occurrences are located on the Flying M Ranch near
Burns Creek Reservoir, approximately 16 kilometers (10 miles) northeast of the Cumulative
Impacts Study Area (Figure 9).
No occurrences of Hoover’s calycadenia were observed during surveys conducted in 1999 or
2000. The Cumulative Impacts Study Area lacks outcrops of sandstone or other rocky, exposed
sites typical of this species.

5.9.8 Merced Phacelia
Merced phacelia (Phacelia ciliata var. opaca) is not listed under the federal or State ESAs. This
species is a USFWS species of concern and it is included on the CNPS List 1B. Merced phacelia
is an annual herb in the waterleaf (Hydrophyllaceae) family that produces pale blue flowers from
February to May. Merced phacelia is found on clay soils in valley and foothill grasslands. This
species is known from fewer than ten extant occurrences (Skinner and Pavlik 1994).
The CNDDB documents seven occurrences of Merced phacelia in Merced County, three of
which are within 8 kilometers (5 miles) of the proposed project location. These occurrences
were observed in 1929, 1937, and 1977. These plants were generally found on clay soils.
No occurrences of phacelia were found during URS surveys in 1999 and 2000 although suitable
habitat may be present in the Cumulative Impacts Study Area.
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5.9.9 Pincushion Navarretia
Pincushion navarretia (Navarretia myersii ssp. myersii) is not listed under the federal or State
ESAs. This species is included on the CNPS List 1B. Pincushion navarretia is an annual herb in
the phlox (Polemoniaceae) family that blooms in May. This species typically occurs in vernal
pools. Pincushion navarretia is known from only six occurrences, and is threatened by
development (Skinner and Pavlik 1994).
Three occurrences of pincushion navarretia are documented in Merced County (CDFG 2000).
All of these occurrences are located within vernal pools with clay soils. These occurrences are
located in the vicinity of Haystack Mountain and Burns Creek Dam, within 16 kilometers (10
miles) of the proposed project location.
Three species of navarretia were observed in the Cumulative Impacts Study Area: white vernal
pool navarretia (Navarretia leucocephala) downy pincushionplant (N. pubescens), and shining
navarretia (N. nigelliformis ssp. radians). All occurrences of navarretia in the Cumulative
Impacts Study Area were carefully examined to determine whether they were pincushion
navarretia. However, no occurrences of pincushion navarretia were observed.

5.9.10 San Joaquin Valley Orcutt Grass
San Joaquin Valley Orcutt grass (Orcuttia inaequalis) is federally listed as threatened and State
listed as endangered. This species is also included on the CNPS List 1B. San Joaquin Orcutt
grass is a small, tufted annual in the grass (Poaceae) family that occurs in vernal pools. San
Joaquin Valley Orcutt grass is restricted to the San Joaquin Valley; historically, its range
included the eastern margin of the valley from Stanislaus County to Tulare County. Conversion
of grasslands to agricultural use has adversely affected this species (USFWS 1997b).
The CNDDB documents six occurrences of San Joaquin Valley Orcutt grass within 8 kilometers
(5 miles) of the study area. Many of these occurrences are on clay soils of the Raynor series.
San Joaquin Valley Orcutt grass occurs in vernal pools that pond for long duration. Typical
associated species include turkey mullein, Vasey’s coyote thistle, and Colusa grass.
EIP found one population of San Joaquin Valley Orcutt grass in a vernal pool during their spring
1999 surveys. The pool in which it was found had a distinctive clay bottom; the only other
species in the pool was Colusa grass (EIP 1999b).
URS biologists found two populations each containing over 1,000 individuals of San Joaquin
Valley Orcutt grass in June 1999. These populations are associated with a large seasonal pond
located north of the Fairfield Canal, approximately 1.6 kilometers (1 mile) east of the
Cumulative Impacts Study Area. The watershed containing the Orcutt grass populations is not
crossed by any of the alignments currently proposed and is outside of the current Project and
Cumulative Impacts Study Areas.

5.9.11 Shining Navarretia
Shining navarretia (Navarretia nigelliformis ssp. radians) is not federally or State listed, but it is
included on the CNPS List 1B. This species is an annual herb in the phlox (Polemoniaceae)
family that blooms from June to August. It occurs on alkali clay flats and valley and foothill
grasslands. Shining navarretia is endemic to California. The distribution of shining navarretia
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includes portions of Monterey, San Benito, San Luis Obispo, Fresno and Merced counties within
the inner Coast Ranges (Skinner and Pavlik 1994). Shining navarretia was not previously
documented from the eastern side of the San Joaquin Valley.
During EIP’s spring 1999 surveys, 170 occurrences of shining navarretia were found on the
alkali clay flats within the Smith Trust lands. This species was not found in vernal pools.
Associated plant species included hainardia (Hainardia cylindrica), Italian rye grass (Lolium
multiflorum), hogwallow star-fish (Hesperevax caulescens), dwarf peppergrass (Lepidium latipes
var. latipes), hedypnois (Hedypnois cretica), and microseris (Microseris sp.). Areas where this
species was found were not depressional and did not pond water, and were characterized by
reduced vegetation cover, cracking soil surface, and abundant cobble fields (EIP 1999b).
URS biologists documented 26 occurrences of shining navarretia with approximately 11,390
individuals during surveys conducted in May 2000 (Figure 7). All of these occurrences are
located within the Cumulative Impacts Study Area. Most of the documented populations are
located on alkali clay soils north of Bellevue Road. Several smaller populations are located east
of Lake Road the Flying M Ranch south of the Merced Hills Golf Course. Most populations
were found in areas with clay soil that are associated with seasonal seeps. Associated species
included: perennial ryegrass (Lolium perenne), Sacramento mesamint (Pogogyne zizyphoroides),
soft brome (Bromus hordeaceus), Mediterranean barley (Hordeum marinum ssp. gussoneanum),
harvest brodiaea (Brodieaea coronaria ssp. coronaria), smooth cat’s ear (Hypochaeris glabra),
hogwallow starfish, bur-clover (Medicago polymorpha), and turkey mullein.

5.9.12 Spiny Coyote Thistle
Spiny coyote thistle (Eryngium spinosepalum) is not listed under the federal or State ESAs. It is
a USFWS species of concern and it is listed on the CNPS List 1B. Spiny coyote thistle is an
annual/perennial herb in the carrot (Apiaceae) family that blooms from April to May. It is found
in vernal pools and valley and foothill grasslands. Spiny coyote thistle is known from
approximately twenty occurrences that are threatened by development, grazing, and agriculture
(Skinner and Pavlik 1994). This species intergrades with Vasey’s coyote thistle, which leads to
difficulties in distinguishing between the two species. These two species can be closely related
and may not be identifiable to species based on morphological traits (EIP 1999b).
No occurrences of spiny coyote thistle were found during URS surveys in 1999 or 2000. Several
coyote thistle (Eryngium sp.) samples were collected from the Cumulative Impacts Study Area
and carefully keyed during field surveys to determine if the morphological traits resembled spiny
coyote thistle; all samples were positively identified as Vasey’s coyote thistle.

5.9.13 Succulent Owl’s Clover
Succulent owl’s clover (Castilleja campestris ssp. succulenta) is federally listed as threatened
and State listed as endangered. This species is also included on the CNPS List 1B. Succulent
owl’s clover is an annual herb in the figwort (Scrophulariaceae) family. Like other owl’s
clovers, this species is hemiparasitic on the roots of other plants. Succulent owl’s clover is
endemic to the lower foothills and valleys along a 106-kilometer (66-mile) section of the eastern
San Joaquin Valley. It typically occurs on the margins of vernal pools, swales, and some
seasonal wetlands, often on acidic soils. This plant has bright yellow to white flowers
surrounded by leafy bracts, clustered near the ends of branches; it typically blooms from April to
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May. Succulent owl’s clover is threatened by loss of habitat caused by urban development,
agricultural land conversion, disking, flood control projects, and overgrazing.
The CNDDB documents nineteen occurrences of succulent owl’s clover in Merced County,
many of which are about 1.6 kilometers (1 mile) from the northern terminus of the Cumulative
Impacts Study Area. Most of these populations are found on acidic soils. Associated species
include Dowingia ssp., woolly marbles, tricolor monkeyflower (Mimalas tricolor), white vernal
pool navarretia (Navarretia leucocephala), and stipitate popcornflower (Plagiobothrys
stipitatus). EIP, in their spring 1999 surveys, found 296 occurrences of succulent owl’s clover in
the Smith Trust lands during surveys in spring 1999. The owl’s clover was found in vernal pools
that varied in size and inundation, and it was most closely associated with Fremont’s goldfields
(EIP 1999b).
Surveys by URS biologists in 1999 and 2000 confirmed that succulent owl’s clover is located
within the Cumulative Impacts Study Area. Five occurrences were found, with a total of 270
individuals (Figure 7). Two occurrences are located south of Yosemite Lake, and three are
located in the Cottonwood Creek pool complex on the Flying M Ranch. Succulent owl’s clover
was typically associated with vernal pool buttercup (Ranunculus bonariensis var. trisepalus),
Vasey’s coyote thistle, vernal pool boisduvalia, stipitate popcorn flower (Plagiobothrys stipitatus
var. micranthus), doublehorn dowingia (Dowingia bicornuta var. bicornuta), Fremont’s
goldfields (Lasthenia fremontii), woolly marbles, and alkali plagiobothrys (Plagiobothrys
leptocladus).

5.10 INVASIVE SPECIES (EXECUTIVE ORDER 13112)
Executive Order 13112 directs federal agencies to assess the potential for their actions to affect
the status of invasive species. Invasive species are defined in the order as alien, or non-native
species whose introduction could cause economic or environmental harm, or harm to human
health. The Federal Highways Administration (FHA) requires that this issue be addressed in the
Natural Environment Study and have produced a new draft guidance for compliance with the
executive order.
Land use in the Project and Cumulative Impacts Study Areas has resulted in the introduction and
establishment of many non-native plant species. This process began over 100 years ago, when
settlers brought cattle to California. These animals brought with them the seeds of non-native
plants that have since become established in the State. Grassland and ruderal habitats within the
Project and Cumulative Impacts Study Areas are dominated by non-native plant species.
The U.S. Department of Agriculture maintains lists of species that are considered to be pests.
Some species are considered to be pests throughout California, while other species may be
considered a pest in one county but not in another. A list of non-native species that are
quarantined in Merced County is provided in Appendix F. Although there are a number of nonnative plant species present in the study areas, the vast majority of these plants are not
considered pests. The only species found in the study area that are considered threats by the
Department of Agriculture are yellow starthistle (Centaurea solstitialis), field bindweed
(Convulvulus arvensis), dodder (Cuscuta spp.), Bermuda grass (Cynodon dactylon) and alkali
mallow (Malvella leprosa). These species are common throughout the region.
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Potential Impacts to Biotic Resources

This section addresses the impacts of the project. As noted in the project description (Section 2),
the limits of the Campus Parkway project are from Route 99 to Yosemite Avenue. At the time
that biological surveys were performed, they included the Cumulative Impacts Study Area
located north of Yosemite Avenue, and the resources present in this area are described in Section
Five. However, impacts addressed in this section are only those that would occur as a result of
development of the proposed roadway, located south of Yosemite Avenue. All of the impacts
discussed in this section would occur in the Project Study Area, shown in Figure 2.
The potential cumulative impacts of a connection between the Campus Parkway terminus at
Yosemite Avenue and Bellevue Road are discussed in Section 7 for the Cumulative Impacts
Study Area, shown in Figure 2. Other proposed projects in the vicinity of the Campus Parkway,
such as the University of Merced Campus, the campus community, the Route 99/Mission
Avenue interchange, and other proposed developments within Merced County are also evaluated
in terms of cumulative impacts in Section 7.
Because final plans for the proposed Campus Parkway do not yet exist, certain assumptions have
been made in order to facilitate this impact analysis. The proposed alignments shown in Figure 2
and all subsequent figures are 46 meters (150 feet) wide. These proposed alignments, as
depicted in the figures, represent the maximum width of any right-of-way that would be obtained
to accommodate the Campus Parkway. For the purposes of the following impact analysis, it has
been assumed that the proposed roadway and shoulders would occupy all lands within the 46meter (150 foot) wide right-of-ways shown in the figures. Any sidewalks and bicycle lanes that
may be constructed beside the roadway would also be located within the alignments shown in the
figures. It is not anticipated that the Parkway project would require more than the 46 meters (150
feet) wide right-of-way.

6.1

IMPORTANT NATURAL COMMUNITIES

6.1.1 Oak Woodlands
Oak trees are only present within the Project Study Area on the Green Alignment, about midway
between Bear Creek and Route 140 (Figure 7). Valley oaks numbered 5 and 6 are located within
the proposed right-of-way for the Green Alternate Alignment, and construction of that alignment
would require the removal of these trees. Oak number 5 is 45 centimeters (18 inches) in
diameter, and oak number 6 is 14 centimeters (5.5 inches) in diameter (Table 5). The loss of
these trees would have little affect on the status of oak woodlands in Merced, or in the region.

6.1.2 Other Natural Communities
The other important natural biological community in the region is northern hardpan vernal pools.
This habitat type is avoided by the project as it occurs entirely north of Yosemite Avenue,
outside of the Project Study Area. It is addressed under potential cumulative impacts in
Section 7.
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WETLANDS AND OTHER WATERS OF THE U.S.

Impacts to wetlands and other jurisdictional waters of the U.S. were estimated based on a
maximum right-of-way width of approximately 45 meters (150 feet) for each alternative. The
wetland types permanently affected by the project are relatively small, and total 0.04 hectare
(0.09 acre) of seasonal marsh. Perennial streams would be temporarily affected at Bear Creek
and Black Rascal Creek due to construction (0.006 hectare or 0.015 acre). Irrigation canals
within the Project Study Area are non-wetland waters of the U.S. and would be permanently
affected by crossings of the Parkway (ranging from 0.17 to 0.23 hectare (0.43 to 0.55 acre)).
Table 9 summarizes potential permanent and temporary impacts of each alignment by wetland
type.
As shown in the totals for both temporary and permanent impacts, there is little variation
between alternatives, and the total impacted area is relatively small.
The non-jurisdictional riparian habitat along the banks of Bear Creek supports the host shrub of
the valley elderberry longhorn beetle (Desmocerus californicus dimorphus). The potential for
impacts to this species are addressed in Section 6.8.

6.3

SPECIAL STATUS MAMMALS

6.3.1 San Joaquin Kit Fox
Habitat suitable for San Joaquin kit fox foraging, breeding, and movement is present in eastern
Merced County. Studies for the Campus Parkway project identified the grasslands north of
Cardella Road as suitable habitat for this species, but this area is outside of the Project Study
Area and would not be directly impacted by the Parkway project. Cumulative impacts from any
future extension of the Parkway to the north are discussed in Section 7.1.2.2.
Habitats in the proposed project area are largely developed and disturbed. While kit fox could
move through these areas along irrigation canals, creeks, and other disturbed linear features such
as railroad tracks, it is unlikely that kit fox would use the project area for denning or foraging.
Bear Creek, which passes through the urban center of Merced, could provide some marginal
connectivity between areas where kit fox occur. The kit fox sightings in Atwater (Figure 9), the
single kit fox sighting just east of the Cumulative Impacts Study Area, and the occurrences in the
Kesterson NWR and associated wildlife refuges (where kit fox are known to occur) are indirectly
linked by Bear Creek. An overpass is proposed to span Bear Creek and the roadways north and
south of the creek. Kit fox are not known to use riparian corridors for movement or dispersal
between suitable habitat. To the extent that kit fox would use a creek for movement or could
traverse successfully the distance to suitable habitat, and to the extent that they use movement
areas below overpasses, the overpass would not constitute a barrier to movement.

6.3.2 Bats
The following three bat species may be present in, or forage over some portions of the Project
Study Area:
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•

Pallid bat (Antrozous pallidus), a CDFG species of concern

•

Greater western mastiff bat (Eumops perotis californicus), a USFWS and CDFG species of
concern

•

Yuma myotis bat (Myotis yumanensis), a USFWS and CDFG species of concern

Construction of the Green Alignment would likely result in the removal of 2 valley oak trees
(Quercus lobata) from the Project Study Area (Figure 7). Pallid bats often roost in large oak
trees, particularly in those that have hollow cavities. However, the oak trees that may be
removed during the course of proposed construction activity are not particularly large, and do not
appear to provide significant roost habitat for pallid bats. No other potential bat roosting habitat
was identified in the Project Study Area.

6.4

SPECIAL STATUS BIRDS

6.4.1 Swainson’s Hawk
Direct impacts to nesting Swainson’s hawks or their nesting habitat were assessed within 0.8
kilometer (0.5 mile) of the Project Study Area as outlined in CDFG (1994) guidelines. Direct
impacts to suitable foraging habitat for Swainson’s hawks nesting within 16 kilometers (10
miles) of the Project Study Area were also evaluated. Active nests include the two nests
observed in 1999 (Figure 4, Observations 6 and 9) and the 1992 nest observed by Jones and
Stokes (1997) where two flying Swainson’s hawks were observed in 1999 (Figure 4, Observation
3). Potential impacts would be limited to the March 1 through September 15 breeding season
when Swainson’s hawks return to California from wintering areas in Mexico, Central, and South
America.
Development of any alignment would not occur within 0.8 kilometer (0.5 mile) of the
Swainson’s hawk nests observed by URS biologists in 1999 or in 1992 by Jones and Stokes
(1997). Prior to the start of construction, Swainson’s hawks have the potential to establish nests
within agricultural areas or riparian habitat along Black Rascal Creek within 0.8 kilometer (0.5
mile) of the alignments. Impacts to nesting pairs may include reproductive failure if noise or
visual disturbance associated with construction or long-term use of the roadway causes adults to
abandon their nests or decrease foraging activities. These areas do not provide high quality
nesting habitat for Swainson’s hawks because they are either not adjacent to suitable foraging
habitat or are surrounded by moderate to low quality foraging habitat. However, available nest
sites are critical to the population recovery of this species; therefore, loss or degradation of any
suitable habitat is a potential impact. Future changes in agricultural land use patterns may also
increase the suitability of these areas to support nesting Swainson’s hawks making them more
important to the recovery of this species.
Suitable foraging habitat including row crops and irrigated pasture would be eliminated by each
of the alignments. The amount of foraging habitat removed is estimated at 13.7 hectares (34
acres) for the Yellow Alignment, 19.0 hectares (47 acres) for the Green Alignment and 14.9
hectares (37 acres) for the Green Alternate Alignment. All potential foraging habitat removed by
the alignments occurs within 8 kilometers (5 miles) of one active nest (Figure 4, Observation 9).
Except for a small amount of irrigated pasture, the majority of foraging habitat removed by each
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alignment falls within 16 kilometers (10 miles) of two active nests (Figure 4, Observations 3 and
6).
Loss of foraging habitat would likely have a small impact on individual nesting pairs observed
during the 1999 or 1992 surveys since those nests were observed several miles from the project
study area. Development of the alignments would indirectly impact foraging habitat for
Swainson’s hawks by increasing noise and visual disturbances in areas east and west of the new
roadway. Increased mortality to Swainson’s hawks may result from collisions with cars since
they may cross over the roadway in pursuit of prey. Out of 538 band recoveries throughout the
breeding, migrating, and wintering range of Swainson’s hawks, 51 were the result of collisions
with cars (England et al. 1997). Direct and indirect impacts to Swainson’s hawks are expected to
be low since the Project Study Area provides low to moderate quality nesting and foraging
habitat and because Swainson’s hawks were not observed within the Project Study Area during
focused surveys.

6.4.2 Mountain Plover
Loss of agricultural row crops used for foraging and roosting habitat by mountain plovers would
total 11.7 hectares (29 acres) for the Yellow Alignment, 13.3 hectares (33 acres) for the Green
Alignment and 13.0 hectares (32 acres) for the Green Alternate Alignment. Direct impacts
associated with construction and operation of the alignments would include the permanent loss
and displacement from resting and foraging habitat. Indirect impacts would include noise and
visual disturbance to individuals roosting or foraging within habitats adjacent to the roadway.
Loss of row crops would potentially impact mountain plovers although these habitats are only
suitable when they are plowed or when crops suitable for foraging, such as grains and alfalfa, are
being grown. Therefore, only a small portion of agricultural habitat in row crop production is
expected to be suitable foraging habitat for mountain plovers at any one time.
Loss of supporting habitat due to development of any alignment is not likely to adversely affect
California’s wintering population of mountain plovers since this species is expected to occur
infrequently and in small numbers within the Project Study Area.

6.4.3 Tricolored Blackbird
Development of the Campus Parkway would reduce the amount of foraging habitat available for
tricolored blackbirds nesting in the vicinity of the Project Study Area. Loss of high quality
irrigated pasture potentially used for foraging areas would total 2.0 hectares (5 acres) for the
Yellow Alignment, 5.7 hectares (14 acres) for the Green Alignment, and 1.9 hectares (5 acres)
for the Green Alternate Alignment. Loss of low-quality foraging habitat including orchards and
row crops totals 32.8 hectares (81 acres) for the Yellow Alignment, 27.6 hectares (68 acres) for
the Green Alignment and 34.6 hectares (85 acres) for the Green Alternate Alignment.
No direct loss of high-quality nesting habitat for tricolored blackbirds would occur as a result of
developing any of the proposed alignments. Tricolored blackbirds have the potential to nest
within agricultural habitats in the Project Study Area although their potential use of these areas is
very low. Construction activities in close proximity to tricolored blackbird nest sites may
indirectly impact the reproductive success of individual pairs if adults abandon their nests or
reduce their foraging activities due to construction or long-term operation of the roadway. Each
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of the alignments could indirectly impact two potential nesting sites. All three alignments would
potentially impact nesting habitat associated with Himalayan blackberry bushes near the
intersection of Childs Avenue and Harley Lateral, approximately 91 meters (300 feet) from the
alignments. The proposed alignments would also have the potential to indirectly impact one of
two potential nest sites along Black Rascal Creek within 15 meters (50 feet) of the roadway.
Noise and visual disturbances associated with construction and long-term operation of the
roadway would reduce the suitability of these areas to support nesting tricolored blackbirds.
No recent sightings of tricolored blackbirds have been made for the Project Study Area;
therefore, direct and indirect impacts to potential tricolored blackbird nesting and foraging
habitat is expected to be low from development of any of the proposed alignments.

6.4.4 Horned Lark
Direct loss of potential row crop foraging habitat for horned larks would total 11.7 hectares (30
acres) for the Yellow Alignment, 13.0 hectares (32 acres) for the Green Alternate Alignment,
and 13.4 hectares (33 acres) for the Green Alignment. Loss of row crops would potentially
impact horned larks although these habitats are generally only suitable when they are tilled and
out of production. Therefore, only a small portion of agricultural habitat in row crop production
is expected to be suitable for horned larks at any one time. Horned larks likely nest in the
regional area, but agricultural habitats in the Project Study Area are less likely to provide nesting
opportunities for horned larks. These habitats are mostly suitable for horned larks when they are
between crops, and these periods may not be long enough to allow for successful nesting. The
regular disturbance may render the agricultural habitats in the Project Study Area unsuitable for
nesting horned larks.
Construction and operation of the roadway would increase potential for mortality of horned larks
due to collisions with cars.

6.4.5 White-faced Ibis
Direct loss of potential irrigated pasture foraging habitat for white-faced ibis would total 2.0
hectares (5 acres) for the Yellow Alignment, 5.7 hectares (14 acres) for the Green Alignment,
and 1.9 hectares (5 acres) for the Green Alternate Alignment. The Yellow and Green Alternate
Alignments would have essentially the same level of impact to potential white-faced ibis
foraging habitat. Indirect impacts to foraging ibis may include displacement from suitable
foraging habitat surrounding the roadway due to noise and visual disturbance from construction
and operation of the roadway. Ibis are expected to occur very infrequently and in very low
numbers within the Project Study Area. Therefore, potential impacts to white-faced ibis from
development of any of the alignments are expected to be very low.

6.5

SPECIAL STATUS REPTILES AND AMPHIBIANS

6.5.1 Western Pond Turtle
The proposed Campus Parkway project would involve the construction of bridges over various
canals and creeks, but these structures would not likely interfere directly with pond turtle
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foraging or dispersal. Therefore the proposed project is not likely to adversely affect western
pond turtles.

6.5.2 California Tiger Salamander
The Project Study Area lacks suitable habitat for the California tiger salamander, and it would
not be impacted by the proposed project. It is addressed under cumulative impacts in Section 7.

6.6

SPECIAL STATUS FISHES

Special status species that could be affected by reduced water quality in Bear or Black Rascal
Creek during construction include species of concern Kern brook lamprey (Lampetra hubbsi),
hardhead (Mylopharodon conocephalus), and the San Joaquin Valley form of the California
roach (Lavinia symmetricus ssp.). However, construction of the proposed Campus Parkway
would not involve substantial work in the active channels of these creeks. Bridges would span
the creeks, and abutments or piles would be placed outside of the channel. Therefore there
would be no permanent adverse impacts to special status fish species as a result of the proposed
project.
Dust, debris or sediment from disturbed areas may be carried into Bear Creek or Black Rascal
Creek during grading and construction. This could adversely affect special status fish species
that may be present. Fine particles reduce water quality, can make it difficult for fishes to
breathe, and can damage their gills. Fishes, however, are able to detect these differences in water
quality, and whenever possible they will avoid the silty areas by swimming into clearer water. If
best management practices are used, temporary impacts to water quality associated with
construction around creeks in the Project Study Area is not likely to adversely affect fish species.
Over the long-term, water quality in Bear and Black Rascal Creeks could be adversely affected if
runoff from the roadway flows directly into the creeks. This could negatively affect fishes that
may be present. However, there are a variety of other sources of diminishing water quality
already affecting these streams, which carry water to and from agricultural areas and are already
crossed by a number of roadways.

6.7

SPECIAL STATUS BRANCHIOPODS

The Project Study Area lacks suitable habitat for special status branchiopod species, and is not
likely to support these species. Although special status branchiopods are present in the
Cumulative Impacts Study Area, the proposed project is not likely to adversely affect special
status branchiopod species. Cumulative impacts are discussed in Section 7.

6.8

SPECIAL STATUS INSECTS

6.8.1 Valley Elderberry Longhorn Beetle
The USFWS quantifies impacts to the valley elderberry longhorn beetle (Desmocerus
californicus dimorphus) based on the number of elderberry stems greater than 2.5 centimeters (1
inch) in diameter that would be impacted or removed (1999). The impacts are further broken
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down, based on the number of stems that are in each of 3 size classes (≥2.5 cm and ≤7.5 cm, >7.5
cm and <12.5 cm, and ≥12.5 cm in diameter).
Greater impacts to the elderberry beetle could potentially result from development of the Green
Alignment, as compared to the Green Alternate or Yellow Alignments. Construction of the
Green Alignment would require the removal of elderberry shrubs (labeled shrub numbers one
and two on Figure 5). Although beetle exit holes were observed on some other shrubs along
Bear Creek, exit holes were not observed on either of the affected shrubs (Table 3). Elderberry
shrub number one, which is located on the outer edge of a narrow strip of riparian habitat, is one
of the larger shrubs observed in the Project Study Area and immediate vicinity. This shrub has
approximately 30 stems between 2.5 and 7.5 centimeters (1 and 3 inches) in diameter, 29 stems
between 7.5 and 12.5 centimeters (3 and 5 inches), and 5 stems that are greater than 12.5
centimeters (5 inches) in diameter (Table 3). Elderberry shrub number two, which is located
outside of the riparian zone along Bear Creek, is a smaller shrub with 5 stems between 2.5 and
7.5 centimeters (1 and 3 inches) and 1 stem greater than 12.5 centimeters (5 inches) in diameter.
Therefore, development of the Green Alignment would result in the removal of a total of 35
stems between 2.5 and 7.5 centimeters (1 and 3 inches), 29 stems between 7.5 and 12.5
centimeters (3 and 5 inches) and 6 stems greater than 12.5 centimeters (5 inches) in diameter.
Construction of the proposed Green Alternate or Yellow alignments could result in the removal
of elderberry shrub number 9 from the south bank of Bear Creek (Figure 5). This shrub is
located within the band of riparian habitat found along Bear Creek. No beetle exit holes were
observed on shrub number 9, although exit holes were observed on other shrubs along Bear
Creek (Table 3). Development of either of these alignments would likely require the removal of
16 stems between 2.5 and 7.5 centimeters (1 and 3 inches) in diameter, and one stem between 7.5
and 12.5 centimeters (3 and 5 inches) in diameter.

6.9

SPECIAL STATUS PLANTS

The Project Study Area lacks suitable habitat for special status plant species. Suitable habitat
and occurrences of special status plant species were identified north of Cardella Road, in the
Cumulative Impacts Study Area. Cumulative impacts are discussed in Section 7.

6.10 INVASIVE SPECIES
Construction of the proposed roadway could benefit some invasive species. Seeds from invasive
plants could be imported into the work area during construction. This could happen if seeds are
unknowingly transported into the project area from another area by construction equipment.
There is a possibility that material that may be imported into the project area for use in
construction of the proposed roadway could be contaminated with seeds from invasive plants.
Another source of seeds could be organic material used for erosion control, hydroseeding or
revegetation of disturbed areas, which could contain seeds from invasive plants not already
found in the Project Study Area.
The disturbance of soils in the right-of-way during construction could provide an opportunity for
invasive species to become established in the project area. The continual disturbance to the
roadway shoulders that may be expected once the project is complete may maintain conditions
that sustain invasive species. Plants that are either already present in the study area, or plants
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introduced into the study area during construction could colonize disturbed areas. Because
yellow starthistle, field bindweed, dodder, bermuda grass, and alkali mallow are all present in the
study area, these species may recolonize and thrive in areas disturbed during construction.
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The National Environmental Policy Act (NEPA) defines cumulative impacts as “the impact(s) on
an environment which results from the incremental impact of the action when added to other
past, present, and reasonable foreseeable future actions regardless of what agency (Federal or
non-Federal) or person undertakes such other actions. Cumulative impacts can result from
individually minor but collectively significant actions taking place over a period of time.”
(Council on Environmental Quality NEPA Regulations 40 C.F.R. 1508.7).
A cumulative impact is defined by the California Environmental Quality Act (CEQA) as “two or
more individual effects which, when considered together, are considerable or which compound
or increase other environmental impacts” (CEQA Guidelines Section 15355). This section of the
CEQA Guidelines further explains that:
a.

The individual effects may be changes resulting from a single project or a number of
separate projects.

b.

The cumulative impact from several projects is the change in the environment which
results from the incremental impact of the project when added to other closely related
past, present, and reasonably foreseeable probable future projects. Cumulative impacts
can result from individually minor but collectively significant projects taking place over a
period of time (CEQA Guidelines Section 15355).

Several major developments1 and land use changes proposed in eastern and northern Merced
County have the potential to affect similar resources impacted by the Campus Parkway project.
Types of biological cumulative impacts could include loss of vernal pools and other seasonal
wetlands, native grasslands, riparian habitat, and other natural communities. The following
sections discuss the known or foreseeable closely related projects that might contribute to
cumulative biological impacts, the type of resources that might be affected, and the types of
cumulative impacts that these projects combined with the Campus Parkway project could have
on biological resources.

7.1

POTENTIAL POST-2040 CAMPUS PARKWAY CONNECTION NORTH OF
YOSEMITE AVENUE

The initial concept for Campus Parkway included its connection from Yosemite Avenue north to
Bellevue Road. Refined traffic analysis revealed that this segment does not resolve anticipated
transportation needs until some time well beyond the project’s 2025-design year horizon
(transportation forecast modeling shows that it is not needed until after the year 2040). As a
result, no transportation improvements are proposed as part of the Campus Parkway north of
Yosemite Avenue. However, it is recognized that “connectivity” would eventually be served in
the local roadway network and that such a connection is a possible project in the distant future,
even though it is not proposed or planned for funding at this time. It is possible that Merced
County or the City of Merced may include a conceptual extension north of Yosemite Avenue in
their General Plans for purposes of protecting right-of-way. The location of Campus Parkway
south of Yosemite Avenue would greatly influence where this extension might be located in the
1

Contact with the Merced County Planning Department and City of Merced Planning Department in December
2000 indicated that other subdivision development proposals have been applied for, but are much smaller (generally
less than a few acres) than those summarized in this report, and did not have substantive natural environment
impacts.
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future, if it is built at all. For all of these reasons, extending Campus Parkway north of Yosemite
is considered a possible foreseeable project in the future, although well beyond the planning
horizon of the proposed project, and is addressed in this section for cumulative impacts. The
following subsections (7.1.1 through 7.17) discuss the presence of sensitive biological resources
within possible alignments of a Campus Parkway extension (for both the Green and Yellow
Alternatives) north of Yosemite Avenue. Table 10 provides a summary of potential cumulative
biological resource impacts.

7.1.1 Important Natural Communities
7.1.1.1 Northern Hardpan Vernal Pools
Northern hardpan vernal pool communities consist of two symbiotic parts: the seasonally ponded
pools and swales identified in the wetland discussions and the adjacent uplands. As a complex of
the two parts, this important natural community provides habitat for a diverse assemblage of
special status plants, invertebrates and amphibians. However, these functions are impaired if the
two parts become isolated. Therefore, impacts to this natural community would occur if future
projects affected areas of pools and swales or the annual grasslands between and around the
pools that provide upland refugia, seasonal runoff, and corridors for movement and dispersal of
species.
Northern hardpan vernal pool habitat occurs in the Cumulative Impacts Study Area (Figure 8).
Vernal pool habitat is concentrated within an area between Bellevue Road and Lake Yosemite,
and east of Lake Road between the Merced Hills Golf Course and Cardella Road.
Construction of a roadway through the Cumulative Impacts Study Area would affect vernal pool
habitat. Direct affects could include loss of habitat. The vernal pool complexes could be
indirectly affected if construction of a roadway altered the hydrology of vernal pools, or if
contaminants from the roadway degraded the quality of the habitat.
The existing roads, canals, and residential development have fragmented the affected northern
hardpan vernal pool complexes. These habitats have also been degraded by changes to the
natural hydrology caused by roads, canals, and irrigation of some of the upland areas. However,
the affected vernal pool communities still provide important habitat for three special status
branchiopods, California tiger salamander, horned larks, burrowing owls, special status plant
species, and many other plant and animal species.

7.1.1.2 Wetlands and Other Waters of the U.S.
Wetland types present in the Cumulative Impacts Study Area include:
•

Vernal pools and swales;

•

Seasonal seeps; and

•

Seasonal marsh.

Development of a roadway through the Cumulative Impacts Study Area would result in the loss
of some wetland habitat. The vernal pools, swales, and seasonal seeps present in the Cumulative
Impact Study Area provide habitat for several special status species including vernal pool fairy
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shrimp (Branchinecta lynchi), succulent owl’s clover (Castilleja campestris ssp. succulenta), and
shining navarretia (Navarretia nigelliformis ssp. radians).

7.1.2 Special Status Mammals
7.1.2.1 Merced Kangaroo Rat
A northern extension of the Campus Parkway could potentially affect Merced kangaroo rat,
however the possible extent of the impact is small. Suitable habitat for Merced kangaroo rats in
the study area is limited to grasslands located north of Cardella Road, and is the same as suitable
habitat for kit fox shown in Figure 3. Merced kangaroo rats may be present in low numbers in
grassland habitat north of Cardella Road, although the presence of this species was not
confirmed by small mammal trapping conducted in the study area.
If Merced kangaroo rats are present in the Cumulative Impacts Study Area, construction of a
roadway could cause the direct mortality of some individuals. If a roadway was to divide a
population, then it could be an ongoing source of mortality as kangaroo rats move back and forth
across the roadway.

7.1.2.2 San Joaquin Kit Fox
A northern extension of the Parkway would potentially impact San Joaquin kit fox and its
habitat.
A future extension of the Parkway could result in loss of grasslands in the northern portion of the
study area (i.e., north of Cardella Road to just north of Bellevue Road). This area is potentially
suitable habitat for kit fox foraging, denning, and/or movement (Figure 3), although there is no
indication that kit fox presently inhabit any portion of the study area (Townsend 2000, Appendix
B). Due to the close proximity of a recent sighting, this habitat is considered potential foraging
habitat with some limited denning opportunities. Types of impacts resulting from development
of a roadway through the Cumulative Impacts Study Area might include the loss of habitat,
mortality, disruption of movement corridors, and/ or habitat fragmentation. Understanding kit
fox distribution and population status in this region and mitigating for potential impacts to kit fox
may be important to long-term recovery goals for this endangered species.
Due to the linear nature of a road corridor, there is potential for a northern extension of the
Parkway to disrupt movement between sub-populations of kit fox. Connectivity between
remaining suitable habitat is important to the recovery of the San Joaquin kit fox. However, a
Parkway extension is less likely to interfere with kit fox movement because there are already
substantial barriers to their movement in the vicinity of the Cumulative Impacts Study Area.
These kit fox would be exposed to far greater risks posed by an urban center such as Merced.
However, a Campus Parkway extension might include up to six lanes and carry traffic that could
create a barrier to kit fox movement. If foraging, dispersing, or migrating kit fox do move across
the grassland areas north of Yosemite Avenue, a northern extension could disrupt these
activities.
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7.1.2.3 Bats
Several species of bats are likely to forage over the grasslands north of Yosemite Avenue, bats,
including Yuma myotis, pallid, and greater western mastiff bats. The loss of seasonal wetlands
and vernal pool habitat from grasslands north of Cardella Road that could result from a possible
connection of Campus Parkway between Yosemite Avenue and Bellevue Road could marginally
deplete the insect productivity in the area (Figure 8). However, this would not likely alter the
overall foraging patterns of bats that may forage over grasslands in this vicinity, or affect their
overall success in the area.

7.1.3 Special Status Birds
7.1.3.1 Swainson’s Hawk
Extension of the Campus Parkway through the Cumulative Impacts Study Area would result in
the loss of suitable Swainson’s hawk foraging habitat. Extension of the roadway north could
also incrementally increase the potential for indirect impacts to nesting.

7.1.3.2 Mountain Plover
A northern extension of the proposed Campus Parkway would result in a loss of foraging and
roosting habitat for this species.

7.1.3.3 Tricolored Blackbird
An extension of the proposed Campus Parkway through the Cumulative Impacts Study Area
would result in a loss of irrigated pasture lands. These irrigated pasture lands are considered
high quality tricolored blackbird foraging habitat.

7.1.3.4 Horned Lark
A northern extension of the proposed Campus Parkway through the Cumulative Impacts Study
Area would result in a loss of grassland habitat. This habitat serves as foraging as well as
probable nesting habitat for the horned lark.

7.1.3.5 White-faced Ibis
Irrigated pasture land potentially used as foraging habitat for the white-faced ibis would be
impacted by an extension of the proposed Campus Parkway through the Cumulative Impacts
Study Area. This could adversely affect the white-faced ibis, although none were observed in
this area during project studies.

7.1.3.6 Bald Eagle
A future northward extension of the Parkway through the Cumulative Impacts Study Area would
eliminate some grassland and irrigated pasture foraging habitat north of Cardella Road.
Development of any northern extension of the Parkway would indirectly impact bald eagles by
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increasing the level of noise and visual disturbance throughout foraging areas east and west of
the roadway. Bald eagles generally avoid areas of high human activity; therefore, development
and long-term operation of the roadway would likely decrease their foraging and roosting
activities in the Cumulative Impacts Study Area. Changes due to noise and elimination of
foraging habitat may increase the energetic demands of individual birds and reduce their survival
during winter when food can be limited. Fatal collisions with cars are also more likely to occur
since eagles may fly low over roadways during pursuit of prey. Bald eagles are also known to
scavenge carrion from highways which may increase the number of bald eagle fatalities due to
collisions with cars (Buehler 2000). However, direct and indirect impacts to bald eagles are
anticipated to be low from development of a northern extension of the Parkway since only a
small number of bald eagles are expected to occur in the Cumulative Impacts Study Area.

7.1.3.7 Burrowing Owl
A future northern extension of the Parkway through the Cumulative Impacts Study Area would
result in a loss of grassland and irrigated pasture foraging and nesting habitat north of Cardella
Road. Direct impacts to burrowing owls could occur within grasslands north of Bellevue Road
and west of Lake Road, where several active burrows were observed during winter 2000
branchiopod surveys (Figure 5). Impacts may also occur in grasslands and irrigated pasture east
of Lake Road and north of Cardella Road which contains suitable nesting and foraging habitat
for burrowing owls. Owls were not observed in grasslands east of Lake Road during winter
surveys although they may have been present in the area during the breeding season and could
colonize this area. Direct impacts could include mortality to individual owls from destruction of
nesting and wintering burrows during construction of a roadway.
Indirect impacts to nesting and foraging burrowing owls would also occur if the Campus
Parkway was extended through the Cumulative Impacts Study Area. Noise and visual
disturbance from construction and operation of the roadway could displace owls nesting near the
roadway. Construction and operation of the roadway could decrease the reproductive success of
individual pairs if the disturbance causes adults to decrease foraging activities. Habitat
fragmentation may decrease the foraging success of burrowing owls if they are deterred from
accessing areas across a roadway. During operation of a roadway there would be an increased
potential for mortality of burrowing owls due to collisions with cars. Vehicle collisions are
known to be a major source of mortality to burrowing owls most likely due to their habit of
walking, running, or hopping along the ground in pursuit of prey (Haug et al. 1993; Thomsen
1971).

7.1.3.8 Ferruginous Hawk
An extension of the proposed Campus Parkway through the Cumulative Impacts Study Area
would result in a loss of grassland and irrigated pasture habitat suitable for foraging and roosting
ferruginous hawks. Development of a future northern extension of the Parkway would indirectly
impact ferruginous hawks by increasing the level of noise and visual disturbance throughout
roosting and foraging areas east and west of the roadway. These disturbances could displace
ferruginous hawks from foraging within habitats adjacent to the roadway. Fatal collisions with
cars would also be more likely to occur since ferruginous hawks may fly low over the roadway
during pursuit of prey.
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7.1.3.9 Golden Eagle
A future northern extension of the proposed Campus Parkway through the Cumulative Impacts
Study Area would eliminate some grassland and irrigated pasture foraging and roosting habitat
for the golden eagle. A roadway through this area could indirectly impact golden eagles by
increasing the level of noise and visual disturbance throughout foraging areas east and west of
the roadway. These disturbances could displace golden eagles from foraging within habitats
adjacent to the roadway. Fatal collisions with cars would also be more likely to occur since
golden eagles may fly low over the roadway during pursuit of prey.
Potential direct and indirect impacts to golden eagles would likely be low for a future northern
extension because only two golden eagles were observed during surveys in the Cumulative
Impacts Study Area. A northern extension would also be outside the known breeding range of
golden eagles and suitable nest and roost sites are generally absent due to the lack of mature trees
or cliffs. Trees lining Lake Road are generally too small and disturbed due to vehicular traffic to
support golden eagles, although adjacent areas do provide suitable foraging habitat.

7.1.4 Special Status Reptiles and Amphibians
7.1.4.1 California Tiger Salamander
An extension of Campus Parkway through the Cumulative Impacts Study Area would result in
direct impacts to California tiger salamander. Potential impacts could include loss of breeding
and upland habitat, mortality, and habitat fragmentation. An extension of Campus Parkway
would result in the permanent loss of habitat occupied by California tiger salamanders (Figure
5). Excavation and fill that would be required for construction of a road could cause the direct
mortality of tiger salamanders that inhabit burrows in grassland habitat in the Cumulative
Impacts Study Area.
Construction of a roadway through the Cumulative Impacts Study Area could also cause the
direct mortality of salamander eggs and larvae that could be present in potential breeding habitat
(vernal pools, swales, and other ponded water), if construction occurred during the period when
eggs or larvae are present (potentially from December through May).
In addition to the direct loss of habitat within a future alignment extension, a roadway could
indirectly alter the quality of some breeding habitat in the vicinity and make this habitat
unsuitable for larval development. There may be some potential for a roadway to influence the
duration and frequency of ponding in some potential breeding habitat outside the adopted
alignment by altering natural drainage patterns. Runoff from a roadway could carry
contaminants into potential breeding habitat, decreasing the quality of the habitat for
salamanders. A roadway would create a barrier that could interfere with the movement of
salamanders between breeding habitat and underground retreats. Because mole salamanders
(family Ambytomidoe) migrate to breeding habitat, a roadway located between home ranges and
breeding habitat can result in substantial mortality (Forman and Deblinger 2000). Salamanders
attempting to cross a roadway would be exposed to predators, and could be killed by vehicular
traffic.
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7.1.5 Special Status Branchiopods
7.1.5.1 Vernal Pool Fairy Shrimp
An extension of the proposed Campus Parkway through the Cumulative Impacts Study Area
could result in the permanent loss of vernal pool habitat occupied by the vernal pool fairy shrimp
(Branchinecta lynchi). However, the majority of occupied pools that could be impacted by a
northern extension are located north of Bellevue Road. Also, there are a number of occupied
pools located east of Lake Road (Figure 10).
In addition to the direct elimination of some populations, some populations of vernal pool fairy
shrimp located in pools outside of the direct impact area could be indirectly affected by a
northern extension of Campus Parkway. There is some potential for a roadway to interrupt the
flow of water to some pools that may be located below it. Furthermore, runoff from a roadway
could transport contaminants into pools below it. This could adversely affect fairy shrimp.

7.1.5.2 California Linderiella
An extension of the proposed Campus Parkway through the Cumulative Impacts Study Area
would result in the permanent loss of vernal pool habitat occupied by California linderiella
(Linderiella occientalis). All occupied vernal pool habitat in the Cumulative Impacts Study Area
is located in grasslands north of Cardella Road (Figure 11).
In addition to the direct elimination of some populations, indirect affects would also occur.
Potential indirect impacts are described in detail in the previous subsection.

7.1.5.3 Midvalley Fairy Shrimp
Extensions of the proposed Campus Parkway through the Cumulative Impacts Study Area could
directly impact midvalley fairy shrimp (Branchinecta mesovallensis) (Figure 12). Midvalley
fairy shrimp could also be subject to indirect effects, as described for the other fairy shrimp
species.

7.1.6 Special Status Insects
7.1.6.1 Molestan Blister Beetle
If the molestan blister beetle (Lytta molesta) is present in the Cumulative Impacts Study Area, it
likely inhabits the grassland and vernal pool habitat north of Cardella Road. Little is known
about the specific requirements of this species, but the extension of the proposed Campus
Parkway through the Cumulative Impacts Study Area would result in the permanent loss of some
habitat that could potentially support molestan blister beetles.
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7.1.7 Special Status Plants
7.1.7.1 Shining Navarretia
Shining navarretia occurs in the Cumulative Impacts Study Area, and would be affected by a
northern extension of the proposed Campus Parkway through this area (Figure 7). More than
11,000 individual plants were estimated to occur in the area northwest of the existing BellevueLake Road intersection, during the spring 2000 surveys. Additional occurrences are located
south of Bellevue Road and east of Lake Road. Impacts to this species, if a roadway was
developed in the Cumulative Impacts Study Area, could include elimination of some populations
and a loss and degradation of suitable habitat.
A primary indirect impact would be changes in grazing and general land management that may
occur because of the proposed project. Grazing plays an important role in the maintenance of
small, native annuals associated with the margins of seasonal seeps, vernal pools, and swales. In
the absence of grazing, native annuals may be excluded over time by competition with taller nonnative weeds that either shade out the low-growing annuals or out-compete these species for
available soil moisture.

7.1.7.2 Succulent Owl’s Clover
Succulent owl’s clover occurs in the Cumulative Impacts Study Area and could be directly
affected by a future northern extension of the Campus Parkway. Direct effects could include
elimination of some populations and loss of suitable habitat.
Potential indirect impacts may include sedimentation, changes in quantity and timing of surface
runoff, or changes in grazing and land management of the site.

7.2

U.C. MERCED/UNIVERSITY COMMUNITY PLANNING AREA

7.2.1 Project Description
The University’s proposed campus site is located approximately four miles northeast of the city
limits of Merced on property owned by the Virginia Smith Trust and the County of Merced. The
site is immediately east of Lake Yosemite Regional Park and a portion of Lake Road. The
Merced Hills Golf course is located on the southernmost part of the site. The remainder of the
site consists of gently rolling grasslands used for seasonal grazing, a barn, and a corral.
This site extends to the southwest of the area previously selected by the Regents for the UC
Merced campus. The site initially selected is proposed to be revised in order to minimize impacts
to sensitive environmental resources.
The proposed Long Range Development Plan (LRDP) envisions a 2,000-acre campus comprised
of three areas:
(1) A main campus area. All campus development proposed by the LRDP would occur
within the main campus area. The main campus area would be dedicated to classrooms,
faculty and administrative offices, laboratories, libraries, student services, a student
center, performing arts, athletic facilities, on-campus student and faculty housing, campus
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support services and parking. The proposed LRDP would designate approximately 910
acres for main campus uses.
(2) A campus reserve area. No development is planned or proposed within the campus
reserve area. This area would remain undeveloped for the foreseeable future but could be
used by the University when future needs change. The proposed LRDP would designate
approximately 340 acres as campus reserve.
(3) A natural reserve area. The natural reserve area would be maintained permanently in
an undeveloped state. This land would be dedicated to environmental conservation,
natural preserves and open space. Parts of the natural reserve area may be restored to
enhance the value of various environmental resources. The proposed LRDP would
designate approximately 750 acres as permanent natural reserve.
At campus opening, the campus will be designed for approximately 1,000 students and 300
faculty and staff. The University anticipates that the campus population would reach
approximately 4,500 students and 720 faculty and staff by 2008.
In addition to the campus, a planned University Community would develop nearby campus. The
area currently being planned for the University Community is generally bounded by Yosemite
Avenue to the south, Lake Road to the west, an extended Bellevue Road to the north, and the Le
Grand Canal to the east. The Area Plan will establish policies in an area within approximately
two miles of the University Community Plan (UCP) or University of California, Merced campus.
The UCP area encompasses approximately 2,000 acres. Early estimates indicate that
approximately 7,000 single-family residential and 4,600 multi-family residential units would be
built on approximately 1,560 acres. Other early estimates include approximately 120 acres of
schools, 170 acres of parks, 65 acres of commercial uses, and 120 acres of
office/industrial/business park uses would be included in the UCP. An ultimate population of
approximately 30,000 residents is anticipated.
North-south access from U.C. Merced and the University Community to the City of Merced
could occur from the proposed Campus Parkway. The primary habitat that would be impacted as
a result of the new campus and community is grassland interspersed with vernal pool complexes.
The assemblage of organisms found in the U.C. Merced/University Community Planning Area is
endemic to eastern Merced County.

7.2.2 Description of Biotic Resources and Potential Cumulative Impacts
EIP Associates (EIP) was contracted in 1998 to conduct biological studies of the 4,170 hectare
(10,300 acre) U.C. Merced/University Community Planning Area in coordination with the
USFWS, to assess potential impacts to federally- and State-listed species and jurisdictional
wetlands. Biological surveys conducted within the planning area focused on the detection of
federally-listed vernal pool crustaceans (EIP 1999a), the San Joaquin kit fox and the Fresno
kangaroo rat (EIP 1999b), and special-status plant species (EIP 1999c). These surveys
documented the presence of a number of sensitive resources in the planning area, many of which
are also present in the Campus Parkway Cumulative Impacts Study Area. The scientific name,
status, and habitat descriptions for the special status species discussed in this section are
provided in Table 2.
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Habitats in the U.C. Merced/University Community Planning Area include grasslands, vernal
pool complexes and agricultural row crops and grazing land. Vernal pool complexes and
undisturbed grasslands support a diversity of herbaceous vegetation. Succulent owl’s clover and
shining navarritia are present both in the planning area and the Campus Parkway Cumulative
Impacts Study Area. Uplands in the planning area support non-native grasses. However,
invasive ruderal species common to other California annual grasslands are absent, demonstrating
the relatively undisturbed conditions at the planning area. Like vernal pool complexes in the
Campus Parkway study area, vernal pool complexes in the planning area support specially
adapted plant species that exhibit a high degree of endemism.
The extensive vernal pool habitat present in the planning area also supports sensitive crustacean
species. Vernal pool fairy shrimp, midvalley fairy shrimp and California linderiella were all
detected in the planning area. All of these species also occur in the Campus Parkway Cumulative
Impacts Study Area.
Habitats in the U.C. Merced/Community Planning Area support various wildlife species.
Natural drainages that dissect the area provide potential movement corridors for mammals and
other wildlife. Wild pig (Sus scrofa), striped skunk (Mephitis mephitis), American badger
(Taxidea taxus), raccoon (Procyon lotor), bobcat (Lynx rufus), coyote (Canis latrans), Merced
kangaroo rat, and deer mice are known to occur in the area. San Joaquin kit fox habitat is
present, although spotlighting surveys were conducted in some areas of the planning area and
none were detected during any of the surveys (see Appendix A). Bald eagle, ferruginous hawk,
burrowing owl, golden eagle, horned-larks, mountain plovers and white-faced ibis are also
known to occur in the area.
Development of a U.C. campus and community in the planning area would result in the loss of a
large area of habitat supporting these and other wildlife species. This development, combined
with the proposed Campus Parkway would have a substantial effect on wildlife in eastern
Merced County. The loss of habitat and fragmentation that would result from these projects
could result in a reduction in connectivity between habitats supporting special status and other
wildlife species. This could result in the isolation or separation of some populations that
previously exchanged individuals or genetic material on a regular basis. Habitat isolation may
impact the ability of species in eastern Merced County to recolonize some areas following
unpredictable events, such as variations in typical weather patterns that can cause widespread
mortality, or temporary reductions in population numbers. Individuals or sub-populations of
highly motile species, such as the San Joaquin kit fox are especially vulnerable to the effects of
habitat isolation and reduced connectivity.

7.3 MISSION AVENUE INTERCHANGE AND STATE ROUTE 99 FREEWAY
CONVERSION
Caltrans has proposed to reconstruct State Route 99 between McHenry Road and Childs Avenue,
located directly south of the Campus Parkway Study Area (Caltrans 2000). This project would
upgrade this section of State Route 99 to freeway standards on a new alignment adjacent to the
existing eastern right-of-way line. The interchange would be reconstructed, including new ramps
and local street connections. One of the local street connections would connect State Route 99
with the proposed Campus Parkway. This connection is shown in
Figure 2.
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Most of the land that will be impacted by the interchange project is used for agricultural
purposes, and is of limited value to native flora and fauna. The interchange project would impact
approximately 2.7 hectares (6.7 acres) of jurisdictional wetlands at two locations. Other
sensitive biological resources present within the proposed Campus Parkway alignment that could
be directly affected by the interchange are mountain plover winter foraging habitat and
Swainson’s hawk spring and summer foraging habitat. The potential for indirect impacts was
also noted for kit fox, as the conversion of Route 99 to a freeway would make it more difficult
for this species to cross.
Mitigation measures have been proposed for these impacts, including on- and off-site
development of wetland and riparian habitat, enhancement of existing creek habitat, revegetation
with native plants, off-site preservation through conservation easements or mitigation banking,
and pre-construction surveys, avoidance measures, and construction management practices to
minimize or avoid adverse effects. However, there is the potential for cumulative impacts to
occur, such as a greater regional loss of agricultural lands that provide foraging habitat for
Swainson’s hawk and mountain plover. Kit fox may be particularly vulnerable to the cumulative
effects of this project and the proposed Campus Parkway. The conversion of State Route 99 to a
freeway combined with the construction of an additional north/south route (the Campus
Parkway) could further isolate foxes that may be present in suitable kit fox habitat in eastern
Merced County from occupied habitat west of State Route 99.

7.4 BELLEVUE RANCH MASTER DEVELOPMENT PLAN
The Bellevue Ranch project is a mixed use development proposed on 552 hectares (1,365 acres)
north of the City of Merced, generally located west of G Street, south of Old Lake Road and
north of Yosemite Avenue, approximately 3 kilometers (2 miles) west of the Campus Parkway
Cumulative Impacts Study Area. The proposed development plan consists of a combination of
residential, commercial, and office development and public services facilities on approximately
475 hectares (1,173 acres). The remaining 76 hectares (188 acres) would consist of open space,
transit stations, and recreation uses. The entire master plan would be developed in three phases,
over a 15-year period.
Biological surveys for this project were conducted in September and October 1992, as
documented in the Environmental Impact Report prepared for the project (Willdan Associates
1993). Development of the Bellevue Ranch site would impact some resources similar to those
present in the Campus Parkway study area. Habitat types similar to the Campus Parkway Project
Study Area include irrigated pasture, row crops and riparian scrub/woodland that surrounds
irrigation canals and two creeks. This project would also involve impacts to approximately 2
hectares (4 acres) of seasonal wetlands. The wetlands consist of a large cattail (Typha sp.),
common rush (Juncus sp.) marsh. Sensitive habitat at the Bellevue Ranch project area that does
not occur within the proposed Campus Parkway right-of-way includes vernal pools (1 hectare
[2.5 acres]) that support endangered species. The Bellevue Ranch project proposes to fill all
isolated seasonal wetlands and vernal pools within the project’s property boundary.
Some of the habitat types present at the Bellevue Ranch are similar to those present in the
Campus Parkway Project Study Area. The Bellevue Ranch EIR includes mitigation measures
committing the applicant to develop mitigation plans that achieve a no-net-loss in wetland
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acreage, and comply with the requirements of the Federal Endangered Species Act, among other
provisions, although no specific mitigation sites or plans were identified in the Draft EIR.

7.5

YOSEMITE LAKE ESTATES

Yosemite Lake Estates is a proposed 265 hectare (655 acre) development that would consist
primarily of residential units, but also includes shopping/commercial uses, open space, and
public areas. It is located between the Merced Golf and Country Club and Lake Yosemite, north
of Old Lake Road.
Application information indicates the site contains a “series of vernal pools and wet marshy
areas, and Fahrens Creek traverses the north west portion of the site.” The grassland habitat and
seasonal marshes present at this site likely support many of the species present in the Campus
Parkway Cumulative Impacts Study Area, including some or all of those species afforded special
status. This development project would likely result in additional loss of habitat supporting an
assemblage of species endemic to eastern Merced County. Based on current application
summary information, it is assumed that some level of wetland and vernal pool mitigation will be
required.

7.6 BRANFORD POINT ESTATES
The Branford Point Estates is an approved residential subdivision on 12 hectares (30 acres) to be
located at the southwest corner of Bellevue and Lake Roads (Pecchenino 2000). Once
completed, it will consist of 3,500 to 5,000 square foot houses on one-acre lots. A wetland
delineation and biological assessment was performed for the County’s Initial Study. About 0.16
hectare (0.4 acre) of wetlands will be filled by this project; about 1/3 of the wetlands are
characterized as vernal pools and 2/3 as palustrine wetlands. This development is adjacent to the
Campus Parkway Cumulative Impacts Study Area, and the non-vernal pool wetlands may be
similar to those that will be impacted by the Parkway. Wetland mitigation is a requirement for
the Branford Estates project, but had not been specifically defined at the time the Campus
Parkway NES/BA was prepared.

7.7

SUMMARY AND SYNTHESIS OF CUMULATIVE IMPACTS TO BIOTIC
RESOURCES

Although the previous subsections may not address all of the proposed projects that may
cumulatively affect biological resources present in the Campus Parkway Project and Cumulative
Impacts Study Areas, the major developments are addressed. These projects portray a picture of
increasing development in eastern Merced County. The urban and suburban elements of the city
are gradually expanding towards the north and east, as is reflected by the proposed U.C. Merced,
Bellevue Ranch, Yosemite Lakes Estates, and Branford Point Estates development projects. The
proposed Campus Parkway and the proposed interchange at State Route 99 are both
transportation projects that would provide new access to the eastern side of Merced, where these
projects are planned. All of the proposed projects that have been described are driven by a
demand to accommodate an increasing human population in the San Joaquin Valley.
Table 10 summarizes the biological impacts of the Campus Parkway and other known or
foreseeable cumulative impact projects. The projects described in the previous sub-sections,
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when viewed together and in combination with the proposed Campus Parkway, could have
substantial impacts on biological resources in the region. Grassland and vernal pool habitats in
eastern Merced County are recognized as being unique for the assemblage of organisms they
support and because nowhere else in the world is there a larger contiguous piece of this specific
type of community (Holland 2000). Based on the biological survey work that has been done for
the Campus Parkway project, the proposed University Campus, and the campus community, the
most sensitive and extensive biological habitat occurs north and east of Cardella and Lake
Roads. This area is largely avoided by the Campus Parkway alignments as they are proposed to
end at Yosemite Avenue. In addition, all biological impacts resulting from the Campus Parkway
project that have not already been avoided will be mitigated (Campus Parkway biological
mitigation measures are identified under separate cover from this NES report).
Overall, a future extension of the Campus Parkway (north of Yosemite Avenue), the university
campus, the campus community, and some of the proposed residential developments within this
northern area would cumulatively affect the biological resources discussed in this section. These
impacts are a result of the growth in population that has focused on eastern Merced County. The
Campus Parkway design largely avoids most impacts to biological resources, but does
cumulatively contribute relatively small wetland impacts, two potential oak tree removals, and
impacts to habitat for valley elderberry longhorn beetle, Swainson’s hawk, mountain plover, and
several special status bird species. The Campus Parkway project’s contribution to these potential
cumulative impacts is further reduced by the proposed project mitigation measures.
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TABLES

Table 1
Summary of Potential Impacts to Sensitive Biological Resources
Affected Biological
Resources

Green Alignment

Potential Impacts1
Green Alternate
Alignment

Yellow Alignment

Listed, Proposed, and Candidate Species
San Joaquin kit fox
No impact to kit fox foraging habitat; impact to potential movement of kit fox along
(Vulpes macrotis mutica)
Bear Creek is unlikely as this crossing will be bridged
Swainson’s hawk
19.0 hectares (47 acres)
14.9 hectares (37 acres)
13.7 hectares (34 acres)
(Buteo swainsoni)
foraging habitat
foraging habitat
foraging habitat
Mountain plover
19.3 hectares (33 acres)
13.0 hectares (32 acres)
11.7 hectares (29 acres)
(Charadrius montanus)
foraging and resting
foraging and resting
foraging and resting
habitat
habitat
habitat
Valley elderberry longhorn
• 34 stems
• 16 stems
• 16 stems
beetle
(2.5-7.5 cm diam.)
(2.5-7.5 cm diam.)
(2.5-7.5 cm diam.)
(Desmocerus californicus • 29 stems
• 1 stem
• 1 stem
dimorphus)
(7.5-12.5 cm diam.)
(7.5-12.5 cm diam.)
(7.5-12.5 cm diam.)
• 6 stems
• no stems
• no stems
(>12.5 cm diam.)
>12.5 cm diam.
>12.5 cm diam.
• no exit holes
• no exit holes
• no exit holes
Other Special Status Species
Pallid bat (Antrozous
Foraging habitat is north
pallidus)
of Yosemite Avenue and
would not be affected
Greater western mastiff bat
(Eumops perotis
californicus)
Yuma myotis bat (Myotis
yumanensis)
Tricolored blackbird
(Agelaius tricolor)

Horned lark
(Eremophila alpestris)
White-faced ibis (Plegadis
chihi)

5.7 hectares (14 acres)
high quality and 27.6
hectares (68 acres) low
quality foraging habitat
removed. No direct
impact to nesting.
Potential indirect nesting
disturbance during
construction
Loss of foraging habitat
13.0 hectares (32 acres).
Potential nesting
disturbance
Loss of foraging habitat
5.7 hectares (14 acres).
Low potential for impacts
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Two valley oaks will be
removed, but they are
considered too small for
bat roosting habitat.
Foraging habitat is north
of Yosemite Avenue and
would not be affected

Foraging habitat is north
of Yosemite Avenue and
would not be affected

1.9 hectares (5 acres) high
quality and 34.6 hectares
(85 acres) low quality
foraging habitat removed.
No direct impact to
nesting. Potential indirect
nesting disturbance during
construction

2.0 hectares (5 acres) high
quality and 32.8 hectares
(81 acres) low quality
foraging habitat removed.
No direct impact to
nesting. Potential indirect
nesting disturbance during
construction

Loss of foraging habitat
13.4 hectares (33 acres).
Potential nesting
disturbance
Loss of foraging habitat
1.9 hectares (5 acres).
Low potential for impacts

Loss of foraging habitat
11.7 hectares (30 acres).
Potential nesting
disturbance
Loss of foraging habitat 2
hectares (5 acres). Low
potential for impacts

Page 1

Table 1
Summary of Potential Impacts to Sensitive Biological Resources
Affected Biological
Resources
Wetlands
Vernal pools and swales
Seasonal seeps
Seasonal marsh
Riparian forest and scrub

Wetland Subtotal

Other Waters of the U.S.
Perennial stream
Canals

Total Wetlands and
Waters of the U.S.

Green Alignment

Potential Impacts1
Green Alternate
Alignment

Yellow Alignment

No impact
No impact
Permanent: 0.04 hectare
(0.09 acre)
Temporary: None
Permanent: None
Temporary: 0.006 hectare
(0.015 acre)
Permanent: 0.04 hectare
(0.09 acre)
Temporary: 0.006 hectare
(0.015 acre)

No impact
No impact
Permanent: 0.04 hectare
(0.09 acre)
Temporary: None
Permanent: None
Temporary: 0.008 hectare
(0.019 acre)
Permanent: 0.04 hectare
(0.09 acre)
Temporary: 0.008 hectare
(0.019 acre)

No impact
No impact
Permanent: 0.04 hectare
(0.09 acre)
Temporary: None
Permanent: None
Temporary: 0.009 hectare
(0.019 acre)
Permanent: 0.04 hectare
(0.09 acre)
Temporary: 0.009 hectare
(0.019 acre)

Permanent: None
Temporary: 0.006 hectare
(0.015 acre)
Permanent: 0.23 hectare
(0.57 acre)
Temporary: None
Permanent: 0.27 hectare
(0.66 acre)
Temporary: 0.012 hectare
(0.03 acre)

Permanent: None
Temporary: 0.006 hectare
(0.015 acre)
Permanent: 0.17 hectare
(0.43 acre)
Temporary: None
Permanent: 0.21 hectare
(0.52 acre)
Temporary: 0.014 hectare
(0.034 acre)

Permanent: None
Temporary: 0.006 hectare
(0.015 acre)
Permanent: 0.21 hectare
(0.53 acre)
Temporary: None
Permanent: 0.25 hectare
(0.62 acre)
Temporary: 0.014 hectare
(0.034 acre)

2 valley oaks

No affected oaks

Sensitive Natural Communities
Oak woodlands
No affected oaks

Notes:
1
Detailed descriptions of the potential impacts summarized in this table are presented in Section Six. The impact area is based on the project
limits from Yosemite Avenue to Route 99. This table does not include species described in Section Six that are not affected by the proposed
alignments. Many project impacts overlap. Some habitats such as foraging areas for birds are utilized by multiple species. Therefore the total
area of natural vegetation types affected by the proposed project is substantially less than the sum of all species impacts listed above.
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Page 2

Table 2
Special Status Species Potentially Occurring in the Project Vicinity
Based on Lists Generated by the USFWS, CNDDB, and the CNPS Database
Page 1 of 10
Scientific Name
COMMON NAME

Federal/
State
Status1

CNPS/
R-E-D2

Other
Status3

Preferred Habitat

Potential to occur in the Project Vicinity

Perognathus inornatus
inornatus
SAN JOAQUIN
POCKET MOUSE
Sylvilagus bachmanii
riparius
RIPARIAN BRUSH
RABBIT
Neotoma fuscipes riparia
RIPARIAN WOODRAT
Dipodomys heermanni
dixoni
MERCED
KANGAROO RAT

None/ None

Not
applicable

SC

grasslands, blue oak savannas, needs friable soils

not likely to occur; not observed in the
project area vicinity

E/E

Not
applicable

-

Valley riparian forests, brushy riparian vegetation

not likely to occur; not observed in the
project area vicinity

E/None

Not
applicable
Not
applicable

SC

Valley riparian forests, brushy riparian vegetation

SC

Ammospermophilus nelsoni
SAN JOAQUIN
ANTELOPE
SQUIRREL

None/ T

Not
applicable

SC

E/ T

Not
applicable

-

None/ None

Not
applicable

HP/SC

None/ None

Not
applicable

HP/SC

grassland and savanna communities in eastern
Merced and Stanislaus counties; needs fine, deep,
well drained soils for burrowing; frequents dry,
grassy plains with partly open, friable soil; occurs on
hillsides, knolls, and ridges with sparse to moderate
chaparral cover
western San Joaquin Valley from 200-1200 feet on
dry, sparsely vegetated loam soils; dig burrows or
use kangaroo rat burrows, need widely scattered
shrubs, forbs, and grasses in broken terrain with
gullies and washes
annual grassland or grassy open stages with scattered
shrubby vegetation, need loose-textured sandy soils
for burrowing, and suitable prey base
widespread in California, occurring in all but the
Central Valley and Colorado and Mojave deserts;
generally at 1300-2200 meters
coast ranges, Cascade/Sierra ranges, Mojave Desert
mountains, common above 1200 meters

not likely to occur; not observed in the
project area vicinity
potential to occur; grasslands in the project
area may provide supporting habitat

Vulpes macrotis mutica
SAN JOAQUIN
KIT FOX
Myotis thysanodes
FRINGED MYOTIS
Myotis volans
LONG-LEGGED
MYOTIS

None/ None
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not likely to occur; project area is outside
known range

potential to occur; suitable habitat present
in project area
not likely to occur; project area is outside
known range
not likely to occur; project area is outside
known range

Table 2
Special Status Species Potentially Occurring in the Project Vicinity
Based on Lists Generated by the USFWS, CNDDB, and the CNPS Database
Page 2 of 10
Scientific Name
COMMON NAME

Federal/
State
Status1

CNPS/
R-E-D2

Other
Status3

Myotis yumanensis
YUMA MYOTIS

None/ None

Not
applicable

SSC/SC

Myotis evotis
LONG-EARED
MYOTIS
Myotis ciliolabrum
SMALL-FOOTED
MYOTIS
Eumops perotis
californicus
GREATER WESTERN
MASTIFF BAT
Corynorhinus townsendii
townsendii
TOWNSEND’S
WESTERN BIGEARED BAT
Antrozous pallidus
PALLID BAT

None/ None

Not
applicable

SC

None/ None

Not
applicable

None/ None

Lasiurus blossevillii
RED BAT
Falco peregrinus anatum
AMERICAN
PEREGRINE FALCON
Haliaeetus leucocephalus
BALD EAGLE
Branta canadensis
leucopareia
ALEUTIAN CANADA
GOOSE

Preferred Habitat

Potential to occur in the Project Vicinity

forests and woodlands with sources of water over
which to feed, roosts in buildings, mines, caves,
crevices, occasionally under bridges
widespread in California, avoids the arid Central
Valley and hot deserts

potential to occur; may forage over
grassland, riparian, and vernal pool
habitats within the project area
not likely to occur; project area is outside
known range

SC

arid woody or brushy uplands, near water, west and
east sides of Sierra Nevada; 0-2700 meters

Not
applicable

HP/
SSC/SC

roosts in crevices in cliff faces, high buildings, trees
and tunnels

not likely to occur; suitable roosting and
nesting habitat not present in the project
area vicinity
potential to occur; may forage over vernal
pool, grassland, and riparian habitats in the
project area

None/ None

Not
applicable

SSC/
HP/SC

prefers mesic areas; roosts in caves or similar
structures

not likely to occur; project area is outside
known range

None/ None

Not
applicable

SSC/HP

grasslands, shrublands, woodlands, and forests from
sea level up through mixed conifers

None/ None

Not
applicable

HP/
proposed
SSC

D/ E

Not
applicable

SSC

PD/ E

Not
applicable
Not
applicable

Protected

roosts in trees within forests and woodlands; in the
Central Valley, especially the cottonwood and
sycamore riparian habitat along large rivers; feeds
over a wide variety of habitats
nests on protected cliffs near large waterbodies
where prey is abundant; uncommonly found in the
Central Valley as a winter resident,
nests and roosts in large diameter trees or snags near
large waterbodies where prey is abundant.
nests in the Aleutian Islands and winters in the
Central Valley; roosts on open water forages in grain
fields.

potential to occur; may forage over
grassland, vernal pool, and riparian habitat
in project area
not likely to occur; suitable roosting and
nesting habitat is not present in the project
area vicinity

T/ None
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-

not likely to occur; project area lacks
cliffs suitable for nesting and large aquatic
foraging habitat
known to occur; observed within grassland
habitats in the northern project study area
not likely; project area lacks suitable
aquatic roosting habitat

Table 2
Special Status Species Potentially Occurring in the Project Vicinity
Based on Lists Generated by the USFWS, CNDDB, and the CNPS Database
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Scientific Name
COMMON NAME

Federal/
State
Status1

CNPS/
R-E-D2

Other
Status3

None/ None

Not
applicable

None/ None

Preferred Habitat

Potential to occur in the Project Vicinity

SSC/SC

nests next to open water where there is extensive
emergent vegetation, blackberry or wild rose bushes;
frequently forages in grainfields.

Not
applicable

SSC/SC

nests from Oregon to Canada; winters in grassland or
desert habitats throughout California.

potential to occur; may forage within
agricultural areas, emergent or dense
riparian understory habitat suitable for
nesting is not present in the project area
known to occur; observed within grassland
habitat in north of project study area

None/ None

Not
applicable

SSC/SC

None/ T

Not
applicable

-

Charadrius montanus
MOUNTAIN
PLOVER

PT / None

Not
applicable

SSC

Aquila chrysaeto
GOLDEN EAGLE

None/None

Not
applicable

SSC/
Fully
Protected

nests and winters in grassland and sparse shrubland
habitats throughout California; uses abandoned
burrows of burrowing mammals for shelter and nest
sites.
nests in the Central Valley within riparian areas and
oak woodlands as well as isolated and roadside trees
close to grassland or agricultural foraging habitat;
winters in Mexico, Central and South America
Nests in Montana, New Mexico, Oklahoma,
Colorado, and Texas; winters primarily within the
Central and Imperial Valleys of California within
cultivated fields and grasslands.
rolling foothills, mountain areas, sage-juniper flats,
and deserts; nests in large trees and on cliffs

None/ E

Not
applicable

SC

None/ None

Not
applicable

SSC/SC

Agelaius tricolor (nesting
colony)
TRICOLORED
BLACKBIRD
Buteo regalis
FERRUGINOUS
HAWK
Athene cunicularia
hypugea
WESTERN
BURROWING OWL
Buteo swainsoni (nesting)
SWAINSON’S
HAWK

Empidonax trailii brewsteri
(nesting)
LITTLE WILLOW
FLYCATCHER
Plegadis chihi
WHITE-FACED IBIS
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Nests in isolated meadows and riparian systems of
northern and central California; winters in Central
and South America.
Nests in a few isolated areas within the Central
Valley; places nests within dense stands of fresh
water emergent vegetation near shallow water or
muddy fields for foraging; winters mainly in the San
Joaquin Valley and Imperial Valley.

known to occur, observed within grassland
habitat north of project study area
potential to occur, suitable nest trees and
agricultural and grassland foraging habitat
is present in the project area
known to occur, observed within grassland
habitat in the project area
known to occur; observed foraging over
grassland habitat north of project study
area, suitable nesting habitat is not present
in the project area
not likely to occur; project area is outside
known range, suitable riparian and
meadow habitat is not present in the
project area
potential to occur; species may
occasionally forage within grassland,
irrigated pasture, and seasonal wetland
habitats in the project area, unlikely to
nest in the project area due to lack of
emergent wetlands

Table 2
Special Status Species Potentially Occurring in the Project Vicinity
Based on Lists Generated by the USFWS, CNDDB, and the CNPS Database
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Scientific Name
COMMON NAME

Federal/
State
Status1

CNPS/
R-E-D2

Other
Status3

None/ None

Not
applicable

SSC/SC

nests within dense chaparral and sage scrub habitat,
winters in more open habitat; known from Shasta,
San Diego, El Dorado, and Mariposa Counties

Elanus leucurus
WHITE-TAILED KITE

SC

Not
applicable

Fully
protected

Lanius ludovicianus
LOGGERHEAD
SHRIKE

SC

Not
applicable

-

Melanerpes lewis
LEWIS’
WOODPECKER

SSC

Not
applicable

-

potential to forage in study area, although
not observed during field surveys

Numenius americanus
LONG-BILLED
CURLEW
Picoides nuttallii
NUTTALL’S
WOODPECKER
Carduelis lawrencei
LAWRENCE’S
GOLDFINCH
Thamnophis gigas
GIANT GARTER
SNAKE
Phrynosoma coronatum
frontale
CALIFORNIA
HORNED LIZARD

SC

Not
applicable

SC

SSC

Not
applicable

-

tops of dense oak, willow, or other tree stands,, and
forages over grasslands, marshes, agricultural areas,
and wetlands
open habitat with scattered shrubs, trees, posts,
fences, utility lines or other perches in open
conopied valley foothill hardwood, valley foothill
hardwood-conifer, valley foothill riparian, pinyonjuniper, juniper, desert riparian and juniper habitat
breeds in open woodland and forest, including oak
woodland and riparian woodland, and uses open
canopy brushy understory with ground cover and
abundant insect prey, dead or downed woody
material , and available perches.
breeds in northwester portion of the state in
grassland or wet meadow habitats that are usually
adjacent to lakes or marshes
found in oak woodland, riparian woodland and
chaparral, and forages primarily in oaks

SC

Not
applicable

-

found in oak and riparian woodland, chaparral and
weedy areas near water

Potential to nest and forage in study area
although not observed during field surveys

T/ T

Not
applicable

-

prefers freshwater marsh and low gradient streams,
has adapted to drainage canals and irrigation ditches

None/ None

Not
applicable

SSC/SC/
Protected

valley-foothill hardwood, conifer, and riparian
habitats, as well as pine-cypress, juniper, and annual
grass habitats, bask on low boulders or rocks,
burrow into soil or under objects for cover and
hibernation

not likely to occur; project area is outside
of known range, no documented
occurrences in eastern San Joaquin Valley
not likely to occur; project area lacks
suitable sandy substrate

Amphispiza belli belli
BELL’S SAGE
SPARROW
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Preferred Habitat

Potential to occur in the Project Vicinity
not likely to occur; project area is outside
known range, supporting chaparral and
sage scrub habitats are not present within
the project area
potential to nest in project area
observed in study area in 1999-2000, and
potential to nest in project area

observed during 1999 and 2000 surveys,
although nesting habitat for this species is
not present
potential to nest and forage in study area,
although not observed during field surveys

Table 2
Special Status Species Potentially Occurring in the Project Vicinity
Based on Lists Generated by the USFWS, CNDDB, and the CNPS Database
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Scientific Name
COMMON NAME
Gambelia (Crotaphytus)
silus
BLUNT-NOSED
LEOPARD LIZARD
Clemmys marmorata
WESTERN
POND TURTLE
Ambystoma californiense
CALIFORNIA
TIGER
SALAMANDER
Scaphiopus hammondii
WESTERN
SPADEFOOT
Rana aurora draytonii
CALIFORNIA
RED-LEGGED
FROG
Oncorhynchus tshawytscha
FALL-RUN
CHINOOK
SALMON
Oncorhynchus tshawytscha
SPRING-RUN
CHINOOK
SALMON
Oncorhynchus tshawytscha
WINTER-RUN
CHINOOK
SALMON
Hypomesus transpacificus
DELTA SMELT

Federal/
State
Status1

CNPS/
R-E-D2

Other
Status3

E/ E

Not
applicable

Protected /
Fully
Protected

None/ None

Not
applicable

SSC/
protected/
SC

C/ None

Not
applicable

SSC

None/ None

Not
applicable

SSC/SC

T/ None

Not
applicable

SSC/
protected

C/ None

Not
applicable

SSC

T/ T

Not
applicable

E/ E

T/ T

Preferred Habitat

Potential to occur in the Project Vicinity

sparsely vegetated alkali and desert scrub habitats,
alkali flats, large washes, arroyos and canyons; find
shade under shrubs or in mammal burrows; 30-900
meters
ponds, marshes, rivers, streams, irrigation ditches,
need basking sites such as partially submerged logs
or rocks, and suitable upland habit (sandy banks or
grassy open fields) for egg laying
annual grasslands and grassy understory of valleyfoothill hardwood habitats, need underground
refuges, need vernal pools or other seasonal water
sources for breeding
grassland and valley-foothill hardwood woodlands,
vernal pools or seasonal wetlands are essential for
egg laying
pools in marshes, streams, ponds, with emergent
vegetation, and typically without predatory fish,
require adequate hibernacula such as small mammal
burrows and moist leaf litter
Pacific Ocean, spawn in large, permanent coastal
streams and rivers, over gravel beds

not likely; project area lacks bare ground
and suitable prey source

-

Pacific Ocean, spawn in large, permanent coastal
streams and rivers, over gravel beds

not likely to occur; diversion dams
downstream prevent access to the project
area

Not
applicable

-

Pacific Ocean, spawn in large, permanent coastal
streams and rivers, over gravel beds

not likely to occur; diversion dams
downstream prevent access to the project
area

Not
applicable

-

low-mid reaches of San Joaquin-Sacramento Delta

not likely to occur; diversion dams
downstream prevent access to the project
area
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potential to occur; canals, creeks and
adjacent grasslands may provide suitable
habitat
potential to occur; Black Rascal Creek in
may provide suitable breeding habitat,
grasslands may provide suitable
aestivation habitat
not likely to occur; habitat is vernal pools
and adjacent uplands which are north of
the project.
not likely to occur; believed extirpated
from the Central Valley, habitat in the
project area is generally unsuitable
not likely to occur; diversion dams
downstream prevent access to the project
area

Table 2
Special Status Species Potentially Occurring in the Project Vicinity
Based on Lists Generated by the USFWS, CNDDB, and the CNPS Database
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Scientific Name
COMMON NAME
Oncorhynchus mykiss
CENTRAL VALLEY
STEELHEAD
Lampetra tridenta
PACIFIC
LAMPREY
Lampetra ayresi
RIVER LAMPREY
Lampetra hubbsi
KERN BROOK
LAMPREY
Acipenser medirostris
GREEN STURGEON
Lavinia symmetricus ssp.
SAN JOAQUIN
VALLEY ROACH
Pogonichthys
macrolepidotus
SACRAMENTO
SPLITTAIL
Spirinchus thaleichthys
LONGFIN SMELT
Mylopharodon
conocephalus
HARDHEAD
Branchinecta conservatio
CONSERVANCY
FAIRY SHRIMP
Branchinecta lynchi
VERNAL POOL
FAIRY SHRIMP

Federal/
State
Status1

CNPS/
R-E-D2

Other
Status3

T/ None

Not
applicable

-

None/ None

Not
applicable

SC

None/ None

Not
applicable
Not
applicable

SSC/SC

Not
applicable
Not
applicable

SSC/SC

Threatened/
None

Not
applicable

SSC

None/ None

Not
applicable

SSC/SC

None/
None

Not
applicable

SSC

E/ None

Not
applicable

-

T/ None

Not
applicable

-

None/ None
None/ None
None/ None
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SSC/SC

SSC

Preferred Habitat
Pacific Ocean, spawn in coastal streams and rivers,
over gravel beds
Pacific Ocean, spawn over gravel beds in coastal
streams and rivers

Potential to occur in the Project Vicinity
not likely to occur; diversion dams
downstream prevent access to the project
area
not likely to occur; project area is outside
known range

San Joaquin-Sacramento Delta and northward,
including the Sacramento River
San Joaquin rivers and waterways

not likely to occur; project area is outside
known range
potential to occur; Bear and Black Rascal
Creeks may provide supporting habitat

Pacific Ocean, seldom migrates inland beyond
estuaries of large rivers
streams of a variety of types, including intermittent,
perennial, and human modified

not likely to occur; project area is outside
known range
may occur in Bear Creek or Black Rascal
Creek

backwater sloughs of major rivers

not likely to occur; project area is outside
known range

moderately saline water, bays and estuaries

not likely to occur; diversion dams
downstream prevent access to the project
area
potential to occur; Bear and Black Rascal
Creeks may provide supporting habitat

clear, deep pools with sand-gravel-boulder bottoms
and slow water velocity, not found where exotic
centrarchids dominate
found in large, turbid pools in the northern 2/3 of the
Central Valley, inhabit astatic pools located in
swales formed by old, braided alluvium, filled by
winter/spring rains, last until June
vernal pools, inhabit small, clear-water sandstone
depression pools and grassed swale, earth slump, or
basalt-flow depression pools

not likely to occur; not detected during
focused surveys
known to occur; observed in vernal pools
within project area

Table 2
Special Status Species Potentially Occurring in the Project Vicinity
Based on Lists Generated by the USFWS, CNDDB, and the CNPS Database
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Scientific Name
COMMON NAME

Federal/
State
Status1

CNPS/
R-E-D2

Other
Status3

None/ None

Not
applicable

-

vernal pools in grasslands in Sacramento, Solano,
Contra Costa, Madera, Merced and Fresno Counties

known to occur; observed in vernal pools
within project area

None/ None

Not
applicable

SC

known to occur; observed in vernal pools
within project area

Lepidurus packardi
VERNAL POOL
TADPOLE SHRIMP

E/ None

Not
applicable

-

Desmocerus californicus
dimorphus
VALLEY
ELDERBERRY
LONGHORN BEETLE
Lytta molesta
MOLESTAN BLISTER
BEETLE
Helminthoglypta
allynsmithi
MERCED CANYON
SHOULDERBAND
SNAIL
Agrostis hendersonii
HENDERSON’S
BENT GRASS
Eryngium racemosum
DELTA BUTTONCELERY
Downingia pusilla
DWARF DOWNINGIA

T/ None

Not
applicable

-

seasonal pools in unplowed grasslands with old
alluvial soils underlain by hardpan, or in sandstone
depressions; water has very low alkalinity,
conductivity and TDS
seasonal pools in unplowed grassland with old
alluvial soils underlain by hardpan or in sandstone
depressions, water in the pools has very low
alkalinity and conductivity
elderberry shrubs

None/ None

Not
applicable

SC

None/ None

Not
applicable

SC

None/ None

3/
3-2-2

None/
Endangered
None/ None

Branchinecta
mesovallensis
MIDVALLEY FAIRY
SHRIMP
Linderiella occidentalis
CALIFORNIA
LINDERIELLA

Preferred Habitat

Potential to occur in the Project Vicinity

not likely to occur; habitat is vernal pools
and adjacent uplands which are north of
the project.
potential to occur; supporting host plant is
present along Bear Creek and small
irrigation drainages in the project area

Central Valley of California, from Contra Costa to
Kern and Tulare Counties, found on vernal pool
vegetation
Merced Canyon, from 3 to 6 miles below El Portal,
at 1,500 feet

potential to occur; grasslands in the project
area may provide supporting habitat

SC

moist places in valley and foothill grasslands, vernal
pools, however little information exists; 70-305m

1B/
2-3-3

SC

seasonally inundated floodplain on clay, in riparian
scrub communities; 3-30 meters

not likely to occur; habitat is vernal pools
and adjacent uplands which are north of
the project.
not likely to occur; project area does
contain supporting riparian scrub habitat

2/
1-2-1

-
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clay soils, mesic valley and foothill grasslands,
vernal pools

not likely to occur; project area is outside
known range

not likely to occur; habitat is vernal pools
and grasslands which are north of the
project.

Table 2
Special Status Species Potentially Occurring in the Project Vicinity
Based on Lists Generated by the USFWS, CNDDB, and the CNPS Database
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Scientific Name
COMMON NAME

Federal/
State
Status1

CNPS/
R-E-D2

Other
Status3

Preferred Habitat

1B/
2-1-3
1B/
3-3-3

SC

cismontane woodland, valley and foothill grassland

-

vernal pools on clay soils within nonnative
grasslands, valley and foothill grasslands; 70-95m

None/ None

1B/
2-2-3

-

alkali flats, valley and foothill grasslands

not likely to occur; habitat type is north of
project area.

None/ None

1B/
3-1-3

SC

adobe or clay soils of valley floors, open hills, or
alkaline flats, endemic to Merced County

not likely to occur; habitat type is north of
project area.

None/ None

1B/
2-2-3

SC

standing or slow moving freshwater ponds, marshes,
and ditches

E/ R

1B/
2-3-3

-

dry bottoms of vernal pools in open valley and
foothill grasslands; 30-1065m

not likely to occur; supporting emergent
marsh habitat is not present in the project
area
not likely to occur; habitat is vernal pools
and adjacent uplands which are north of
the project.
not likely to occur; habitat is vernal pools
and adjacent uplands which are north of
the project.
not likely to occur; habitat is vernal pools
and adjacent uplands which are north of
the project.
not likely to occur; habitat is vernal pools
and adjacent uplands which are north of
the project.

Clarkia rostrata
BEAKED CLARKIA
Navarretia myersii
ssp.myersii
PINCUSHION
NAVARRETIA
Navarretia nigelliformis
ssp. radians
SHINING
NAVARRETIA
Phacelia ciliata var opaca
MERCED
PHACELIA
Sagittaria sanfordii
SANFORD’S
ARROWHEAD
Tuctoria greenei
GREENE’S
TUCTORIA
Neostapfia colusana
COLUSA GRASS

None/ None

T/ E

1B/
1-3-3

-

large, deep vernal pools with adobe soils; 5-200
meters

Orcuttia pilosa
HAIRY ORCUTT
GRASS
Orcuttia inaequalis
SAN JOAQUIN
VALLEY ORCUTT
GRASS
Castilleja campestris ssp.
succulenta
SUCCULENT OWL’S
CLOVER

E/ E

1B/
2-3-3

-

vernal pools, endemic to the Sacramento Valley; 25125 meters

T/ E

1B/
2-3-3

-

vernal pools; 30-755 meters

T/ E

1B/
2-2-3

-

vernal pools and moist places, often in acidic soils,
in valley and foothill grasslands; 25-750 meters

None/ None
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Potential to occur in the Project Vicinity
not likely to occur; habitat is grasslands
which are north of the project.
not likely to occur; habitat is vernal pools
and adjacent uplands which are north of
the project.

not likely to occur; habitat type is north of
project area.
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Special Status Species Potentially Occurring in the Project Vicinity
Based on Lists Generated by the USFWS, CNDDB, and the CNPS Database
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Scientific Name
COMMON NAME

Federal/
State
Status1

CNPS/
R-E-D2

Other
Status3

Preferred Habitat

Potential to occur in the Project Vicinity
not likely to occur; habitat is vernal pools
and adjacent uplands which are north of
the project.
not likely to occur; supporting alkali soils
do not occur in the project area

Calycadenia hooveri
HOOVER’S
CALYCADENIA
Atriplex cordulata
HEARTSCALE

None/ None

1B/
2-1-3

SC

cismontane woodland, valley and foothill grasslands,
on exposed, rocky, barren soil; 65-260m

None/ None

1B/
2-2-3

SC

Atriplex depressa
BRITTLESCALE

None/ None

1B/
2-2-3

-

Atriplex minuscula
LESSER SALTSCALE

None/ None

1B/
3-3-3

-

Atriplex persistens
PERSISTENTFRUITED
SALTSCALE
Atriplex subtilis
NO COMMON NAME
Eryngium spinosepalum
SPINY COYOTE
THISTLE

None/ None

1B/
2-2-3

-

alkaline flats and scalds, on sandy soils in chenopod
scrub, valley and foothill grassland, and meadow
environments; 1-275 meters
chenopod scrub, meadows, playas, valley and
foothill grassland, and vernal pools; usually in alkali
scalds or alkali clay in meadows or annual
grasslands; rarely associated w/ riparian, marshes or
vernal pools; 1-320 meters
alkali sink and grassland in sandy, alkaline soils;
chenopod scrub, playas, and foothill grassland; 15200 meters
silty, slightly alkaline beds of
dried vernal pools, or shallow depressions within
chenopod scrub

None/ None

1B/
2-2-3
1B/
3-2-3

-

None/ None
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SC

valley and foothill grassland, chenopod scrub
vernal pools

not likely to occur; supporting alkali soils
do not occur in the project area

not likely to occur; supporting alkali soils
do not occur in the project area
not likely to occur; supporting alkali soils
do not occur in the project area
not likely to occur; supporting alkali soils
do not occur in the project area
not likely to occur; habitat is vernal pools
and adjacent uplands which are north of
the project.

Table 2
Special Status Species Potentially Occurring in the Project Vicinity
Based on Lists Generated by the USFWS, CNDDB, and the CNPS Database
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1

Federal and California Endangered Species Act
E - Endangered
T- Threatened
C- Candidate for listing status
PT - Proposed for listing as Threatened
D - Delisted

2

California Native Plant Society (CNPS)
1B
Plant species that are rare, threatened, or endangered in California and elsewhere
2
Plant species that are rare, threatened, or endangered in California but more common elsewhere
3
Plant species about which we need more information (a review list)
4
Plant species of limited distribution (a watch list).

3

Other Status
SC – United States Fish and Wildlife Service (Sacramento Office) Species of Concern
SSC- California Department of Fish and Game Species of Special Concern
Protected and Fully Protected – Species which cannot be taken or possessed without a permit from the Fish and Game Commission
and/ or Department of Fish and Game
HP – High Priority species are designated by the Western Bat Working Group as a species imperiled, or at a high risk of imperilment
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Table 3
Summary of Elderberry Shrub Data
Number of Stems in Each of 3 Size Classes
Elderberry Shrub
Number

Potential Exit
Holes

1

≥ 2.5 cm and ≤ 7.5
cm Diameter

> 7.5 cm and <
12.5 cm Diameter

≥ 12.5 cm
Diameter

absent

30

29

5

2

absent

4

-

1

3

absent

5

-

1

3

4

4

no data taken, shrub inaccessible

5

no data taken, shrub inaccessible

6

present

7

present

8
9

-

no data taken, shrub inaccessible

no data taken, shrub inaccessible
absent

16

1

10

no data taken, shrub inaccessible

11

no data taken, shrub well outside of right-of-way

12

no data taken, shrub well outside of proposed right of way

-

Note:
1
Size classes are divided according to the USFWS 1999 Conservation Guidelines for Elderberry Shrubs
(USFWS 1999b).
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Table 4
Plant Species Observed in Vernal Pools in the Cumulative Impact Study Area
Scientific Name
Alopecurus saccatus
Bromus hordeaceus
Castilleja campestris var. succulenta
Crassula aquatica
Deschampsia danthonioides
Downingia bicornuta
Downingia ornatissima
Eleocharis acicularis
Eleocharis macrostachya
Epilobium cleistogamum
Eryngium vaseyi
Glyceria occidentalis
Gnaphalium palustre
Hesperevax caulescens
Hordeum marinum ssp. gussoneanum
Juncus bufonius
Lactuca serriola
Lasthenia fremontii
Lilaea scilloides
Limnanthes douglasii
Lolium perenne
Lotus corniculatus
Lythrum hyssopifolium
Marsilea vestita
Mimulus tricolor
Myosurus minimus
Navarretia leucocephala
Phyla nodiflora
Plagiobothrys greenei
Plagiobothrys leptocladus
Plagiobothrys stipitatus var. micranthus
Pogogyne ziziphoroides
Polypogon monspeliensis
Polygonum arenastrum
Psilocarphus brevissimus
Psilocarphus oregonus
Ranunculus bonariensis
Spergularia rubra
Trifolium variegatum
Veronica peregrina
Vulpia bromoides

Common Name
Pacific foxtail
surf brome
succulent owl’s clover
water pygmy weed
annual hairgrass
two-horned downingia
ornate downingia
least spikerush
creeping pikerush
boisduvalia
coyote thistle
northwestern mannagrass
pearly everlasting
hogwallow star fish
Mediterranean barley
toad rush
prickly lettuce
Fremont’s goldfields
flowering quillwort
meadowfoam
perennial ryegrass
birdfoot trefoil
hyssop’s loosestrife
hairy pepperwort
monkeyflower
tiny mousetail
white-headed navarretia
fogfruit
greene’s popcornflower
alkali plagiobothrys
slender popcornflower
Sacramento mesa mint
rabbitfoot grass
common knotweed
woolly marbles
Oregon woolly-heads
vernal pool buttercup
sand spurrey
white tip clover
speedwell
rattail fescue

Note: Species listed in bold are most common in the pools.
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Table 5
Diameter at Breast Height (DBH) of Valley Oak Trees in the Project Study Area
Oak Number

DBH in Centimeters

1

37*

2

55

3

27

4

21

5

45

6

14

* The diameter of Oak #1 was measured at the base of the trunk, due to the presence of multiple
large stems at breast height.
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Table 6
Summary of Wetland Functions and Values
Page 1 of 3
Function /
Value
Groundwater
recharge

Groundwater
discharge

Floodflow
alteration

Sediment/
toxicant
retention

Nutrient
removal/
transformation

Criteria

Vernal Pools
and Swales1

High: groundwater table slopes away from wetland,
non-riparian, not permanently inundated
Low: wetlands with impervious underlying strata or
marine/estuarine wetlands

Low (1)
Rationale: shallow
soil over hard clay
pan

High: permanently inundated, below
dam/impoundment, outlets but no defined inlet,
presence of springs
Low: rated “HIGH” for groundwater recharge, nonpermanently flooded wetlands lacking the “HIGH”
characteristics defined above
High: regulated reservoir, outflow less than inflow,
non-tidal, capacity to delay runoff (depression)
Low: permanently inundated (i.e. less capacity), no
potential for ponding, all tidal wetlands

Low (1)
Rationale: not
permanently
inundated

High: potential for erosion or toxicants in the
watershed combined with capacity to confine or
impound water; no outlet (or constricted), riffle and
pool complexes, erect vegetation
Low: no flowing water, no open water >100 feet wide,
or no vegetation; immediately downstream of an
impoundment, high-velocity flows
High: same as for sediment/toxicant retention
(capacity to confine or impound water; no outlet (or
constricted), riffle and pool complexes, erect
vegetation)
Low: low sediment trapping, peat sediments, anoxic
water column, marine wetlands
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Seasonal Seeps

Seasonal Marsh

Low (1)
Rationale: seasonal
hydrology is very
ephemeral; soils
are relatively
impermeable
Low (1)
Rationale: not
permanently
inundated

High (3)
Rationale: Not
permanently
inundated

High (3)
Rationale: pools
hold water during
the rainy season

Low (1)
Rationale: no
ponding potential

Moderate (2)
Rationale: capacity
to confine water,
but pools sensitive
to toxicants

Low (1)
Rationale:
Little capacity to
confine water

High (3)
Rationale: lower
elevation areas
retain water
during rainy
season
High (3)
Rationale: has
high capacity to
confine or
impound water

High (3)
Rationale: high
capacity to
impound water

Low (1)
Rationale:
Little capacity to
confine water

Low (1)
Rationale: not
permanently
inundated

High (3)
Rationale: has
high capacity to
confine or
impound water

Riparian Forest
and Scrub

Cultivated
Wetlands

Moderate (2)
Rationale:
coarse-textured
alluvial soils and
seasonal
inundation
Low (1)
Rationale: no
evidence of
groundwater
discharge (e.g.,
springs)
Low (1)
Rationale: steep
banks provide
little opportunity
for retention of
high flows
Low (1)
Rationale: high
velocity flows
during flood
events, does not
retain water

High (3)
Rationale: Not
permanently
inundated

Low (1)
Rationale:
limited capacity
to retain
nutrients

High (3)
Rationale: has
high capacity to
confine or
impound water

Low (1)
Rationale: not
permanently
inundated
High (3)
Rationale: lower
elevation areas
retain water
during rainy
season
High (3)
Rationale: has
high capacity to
confine or
impound water

Table 6
Summary of Wetland Functions and Values
Page 2 of 3
Function /
Value
Production
export

Wildlife
diversity/
abundance

Aquatic
diversity/
abundance

Criteria

Vernal Pools
and Swales1

Seasonal Seeps

Seasonal Marsh

Riparian Forest
and Scrub

Cultivated
Wetlands

High: high primary productivity and high water
velocity; Riverine wetlands with eutrophic conditions,
large watershed (>100 square miles), erect or
submerged vegetation. Headwater wetlands with erect
vegetation, erosive conditions, potential for flooding,
and eutrophic conditions.
Low: no permanent or intermittent outlets
High: riparian wetlands, floodplain wetlands, high
vegetation diversity, wetland-upland complexes
Low: isolated wetlands within urbanized areas, lack of
connecting corridors, small wetlands with low
vegetation diversity or narrow ecotones

Moderate (2)
Rationale:
moderate primary
productivity

Low (1)
Rationale: low
primary
productivity; low
vegetation cover

Moderate (2)
Rationale: Has
high primary
productivity in
some areas

Moderate (2)
Rationale: Lacks
eutrophic
conditions

Moderate (2)
Rationale: Has
high primary
productivity in
some areas

High (3)
Rationale: high
vegetation and
invertebrate
diversity, wetlandupland complex
present

Low (1)
Rationale: low
wildlife and plant
diversity

Low (1)
Rationale:
supports low
structural
diversity of
habitat

Low (1)
Rationale:
supports low
structural
diversity of
habitat;
cultivation
practices alter
habitat

High: regularly flooded, erect vegetation, adequate
levels of dissolved oxygen, diverse vegetation cover
providing partial shading
Low: substrate of bedrock or rubble, farmed, acidic
surface water

High (3)
Rationale: high
diversity of native
plants and aquatic
and invertebrate

Low (1)
Rationale: no
inundation or
opportunity for
aquatic species

Moderate (2)
Rationale: erect
vegetation,
regularly flooded

Moderate (2)
Rationale:
vegetation
provides
structural habitat
diversity and
movement
corridors but
riparian wetlands
are confined by
steep banks and
adjacent
agricultural
development
Moderate (2)
Rationale: plant
cover provides
partial shading,
area regularly
flooded
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Low (1)
Rationale:
farmed;
cultivation
practices alter
habitat

Table 6
Summary of Wetland Functions and Values
Page 3 of 3
Function /
Value
Uniqueness/
heritage

Recreation

Vernal Pools
and Swales1

Criteria
High: presence of special status species, significant
archeological resources, “unique” wetland types, or
publicly owned lands designated for conservation,
preservation, or research
Low: absence of criteria listed above

High: wetlands utilized and accessible for recreation
Low: wetlands not utilized or accessible for recreation

Summary of Wetland Functions:

Seasonal Seeps

Seasonal Marsh

Moderate (2)
Rationale: presence
of special-status
plant species;
wetland type
unique to clay soils
in the project
vicinity

Low (1)
Rationale: no
special-status
species, not a
unique wetland
type

Moderate (2)
Rationale:
riparian wetlands
provide habitat
for elderberry
shrubs, the host
plant of the listed
valley elderberry
longhorn beetle

Low (1)
Rationale: no
special-status
species, not a
unique wetland
type; cultivation
practices alter
habitat

Low (1)
Rationale: private
lands with no
public access

Low (1)
Rationale:
private lands
with no public
access

Low (1)
Rationale:
private lands
with no public
access

22

11

20

Moderate (2)
Rationale: creeks
may be used for
fishing, limited
public access
available.
16

Functional capacity of wetland types is rated as follows (sum of all functions provided in parentheses):Low = 1 (10-16); Moderate = 2 (17-23); High = 3 (24-30)
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Cultivated
Wetlands

High (3)
Rationale: pools
support several
endangered
species: fairy
shrimp, succulent
owl’s clover,
California tiger
salamander;
wetand type is
unique and
threatened.
Low (1)
Rationale: pools
exist on private
land

Notes:
1

Riparian Forest
and Scrub

19

Table 7
Habitat Area Within the Proposed Right-of-Way of Each Alignment

Habitat Type
Agricultural Row Crop
Developed
Grasslands
Irrigated Pasture
Orchard
Riparian (wetlands and
uplands)
Ruderal/Bare

Habitat Area (hectares)
Green Alternate
Green Alignment
Alignment
20.37
20.03
6.93
6.56
23.65
23.70
7.24
3.51
14.25
21.56
0.14
0.27
2.78
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0.28

Yellow Alignment
18.72
7.38
19.89
8.01
21.05
0.29
0.26

TABLE 8
Total Area of Wetland and Non-Wetland Waters of the U.S. in the Project Study Area1
Meters2
20,848
18,164
16,388
55,399

Hectares
2.08
1.82
1.64
5.54

Feet2
224,412
195,517
176,400
596,329

14,477
42,580

1.45
4.26

155,829
458,342

3.58
10.52

Total Area of Non-Wetland Waters2

43,205

5.71

614,171

14.10

Total Area of All Waters of the U.S. 2

112,456

11.25

1,210,500

27.79

Type
Riparian Wetland
Seasonal Marsh
Cultivated Wetland
Total Wetland Area
Perennial Stream
Irrigation Canal2

1

2

Acres
5.15
4.49
4.05
13.69

No vernal pools or swales occur within the Project Study Area.
Based on data revised since Corps issued wetland verification letter on December 13, 2001. The data was revised to incorporate
additional irrigation canals that were not included in the delineation that are within the Project Study Area. Once the Corps receives the
additional data, it is assumed that the Corps will concur with the increase shown here.

TABLE 9
Potential Impacts to Jurisdictional Wetlands and Other Waters of the U.S. by Alternative

Type
riparian forest and
scrub
seasonal marsh
Subtotal - Wetlands
perennial stream
canals
Subtotal - Waters
of the U.S.
Total All Waters
of the U.S.

Green

Impact Area by Alignment
hectares (acres)
Green Alt.
Perm.
Temp.

Perm.

Temp.

0.00
0.04 (0.09)
0.04 (0.09)
0.00
0.23 (0.57)

0.006 (0.015)
0.00
0.006 (0.015)
0.006 (0.015)
0.00

0.00
0.04 (0.09)
0.04 (0.09)
0.00
0.17 (0.43)

0.23 (0.57)

0.006 (0.015)

0.27 (0.66)

0.012 (0.03)

Yellow
Perm.

Temp.

0.008 (0.019)
0.00
0.008 (0.019)
0.006 (0.015)
0.00

0.00
0.04 (0.09)
0.04 (0.09)
0.00
0.21 (0.53)

0.009 (0.019)
0.00
0.009 (0.019)
0.006 (0.015)
0.00

0.17 (0.43)

0.006 (0.015)

0.21 (0.53)

0.006 (0.015)

0.21 (0.52)

0.014 (0.034)

0.25 (0.62)

0.014 (0.034)

Notes. Impact area is based on the following assumptions:
a) Impacts would be limited to the proposed right-of-way width within the Project Study Area (from Route 99 to the
north side of Yosemite Avenue).
b) Permanent impacts are assumed for all wetlands and waters within the right-of-way except at Black Rascal Creek
and Bear Creek. Bridges at these crossings will span the riparian forest and scrub wetlands and non-wetland
waters.
c) Temporary impacts are assumed for all wetlands and other waters within the right-of-way at Bear Creek and Black
Rascal Creek because of construction access needs.
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TABLE 10
Summary of Cumulative Biological Resource Impacts

Biological Resource Type

Northern
Campus Post-2040
Parkwaya Parkway
Extension

Wetlands and Waters of the U.S.
Vernal Pools - Direct Impacts (acres)

UC Merced/
University
Community
Planning Area

Private
Route 99/
Mission Ave Development
Projects
Interchange

N

P

P

N

3

N

P

P

N

P

0.019

P

P

6.7

4

0.24
2

N
N

Special Status Species Mammals
Merced kangaroo Rat
San Joaquin Kit Fox foraging (acres)
Bats

N
N
N

L
P
L

P

N
I
P

Special Status Birds (foraging habitat)
Swainson's Hawk (acres)
Mountain Plover (acres)
Tricolored Blackbird (acres)
Horned Lark (acres)
White-faced Ibis (acres)
Bald Eagle (acres)
Burrowing Owl (acres)
Ferruginous Hawk (acres)
Golden Eagle (acres)

47
33
82
33
14
N
N
N
N

P
P
P
P
P
P
P
P
P

P
P
P
P
P
P
P
P
P

P
P
N
N
N
N
N
N
N

Special Status Reptiles and Amphibians
California Tiger Salamander (acres)
Western Pond Turtle

N
N

P
N

P

N
P

Special Status Fishes

N

N

Special Status Branchiopods
Vernal Pool Fairy Shrimp (no. of pools)
Calif. Linderiella (no. of pools)
Midvalley fairy shrimp (no. of pools)

N
N
N

P
P
P

P
P
P

N
N
N

Special Status Insects
Molestan Blister Beetle

N

P

P

N

35

N

N
N

P
P

Vernal Pools - Indirect Impactsb (acres)
Other Wetlands (permanent and temporary fill)
(acres)
Other Waters of U.S. (permanent and temporary
fill) (acres)
Oak Trees (number of trees)

Valley Elderberry Longhorn Beetle (No. of stems
Special Status Plants
Shining Navarretia
Succulent Owls Clover
a

0.5
N

P

N

P
P

N

P
P

N
N

For purposes of this cumulative impact comparison, no distinction is made between the Parkway alternatives; the greatest impact
from any of the three alternatives is used herein
b

Indirect impacts are the grassland buffer zone surrounding vernal pool habitat

N = None or very minimal adverse effect, or potential impact has mitigation applied
L = Low likelihood of effect or minor adverse effect
I = Potential indirect impact
P = Potential direct impact, quantity or acreage unknown
Blank space means there is no information to base a judgement for a potential impact
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