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C-1

This appendix provides additional information on special-status species with the potential to
occur in the project vicinity and possible project impacts to these species. It is intended as a
supplement to the Biological Resources Section of the EIR.

The species considered in this document are state and federally listed species as well as state and
federal species of concern. The following is a list of the species:

Species Federal/State/Other Status

Threatened and Endangered Species

Bald Eagle (Haliaeetus leucocephalus) T/Proposed Delisted/E
Colusa Grass (Neostapfia colusana) T/E

Conservancy Fairy Shrimp (Branchinecta conservatio) E/None
Greene’s Tuctoria (Tuctoria greenei) E/Rare

Hairy Orcutt Grass (Orcuttia pilosa) E/E

Hartweg’s Golden Sunburst (Pseudobahia bahiifolia) E/E
Mountain Plover (Charadrius montanus) PT/SSC

San Joaquin Adobe Sunburst (Pseudobaia peirsonii) T/E

San Joaquin Kit Fox (Vulpes macrotis mutica) E/T

San Joaquin Valley Orcutt Grass (Orcuttia inaequalis) T/E
Succulent Owl’s Clover (Castilleja campestris ssp. succulenta) T/E
Swainson’s Hawk (Buteo swainsoni, nesting) None/T

Vernal Pool Fairy Shrimp (Branchinecta lynchi) T/None

Vernal Pool Tadpole Shrimp (Lepidurus packardi) E/None
Candidate Species, Sensitive Species and Species of Concern
American Bittern (Botaurus lentiginosus) SC/None

Beaked Clarkia (Clarkia rostrata) SC/None/CNPS 1B

Black Tern (Childonias niger) SC/SSC

California Horned Lark (Eremophila alpestris actia) None/SSC
California Linderiella (Linderiella occidentalis) None/None
California Tiger Salamander (Ambystoma californiense) C/SSC
Ferruginous Hawk (Buteo regalis) SC/SSC

Henderson’s Bent Grass (Agrostis hendersonii) None/None/CNPS 3
Hollisteria (Hollisteria lanata) SC/None

Hoover’s Calycadenia (Calycadenia hooveri) SC/None/CNPS 1B
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Lark Sparrow (Chondestes grammacus) SC/None

Loggerhead Shrike (Lanius ludovicianus) SC/SSC

Long-Billed Curlew (Numenius americanus) SC/SSC

Merced Kangaroo Rat (Dipodomys heermanni dixoni) SC/None

Merced Phacelia (Phacelia ciliata var. opaca) SC/None/CNPS 1B
Merlin (Falco columbarius) None/SSC

Molestan Blister Beetle (Lytta molesta) SC/None

Northern Harrier (Circus cyaneus) None/SSC

Northwestern Pond Turtle (Clemmys marmorata marmorata) SC/SSC
Prairie Falcon (Falco mexicanus) None/SSC

San Joaquin Pocket Mouse (Perognathus inornatus inornatus) SC/None
Short-Eared Owl (Asio flammeus) None/SSC

Southwestern Pond Turtle (Clemmys marmorata pallida) SC/SSC
Spiny-sepaled button celery (Eryngium spinosepalum) SC/None/CNPS 1B
Tricolored Blackbird (Agelaius tricolor) SC/SSC

Western Burrowing Owl (Athene cunicularia hypugea) SC/SSC
Western Spadefoot (Scaphiopus hammondii) SC/SSC

White Tailed Kite (Elanus leucurus) SC/CFP

C-2 SURVEY METHODOLOGY

Special status species surveys were conducted by EIP Associates for the proposed campus and
by URS Corporation for the Campus Parkway project south of the project vicinity.

The following surveys were conducted:

EIP Associates

Small mammal trapping

San Joaquin kit fox survey

Special status bird species survey

California tiger salamander survey

Special status branchiopod surveys (1998-2000)
Rare plant survey

URS Corporation

Small mammal trapping

San Joaquin kit fox survey
Swainson’s hawk nesting survey
Special status bird species survey
California tiger salamander survey
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Special status branchiopod surveys (1998-2000)
Rare plant surveys

Vollmar Consulting

Small mammal trapping

Special status bird surveys

Vernal pool/stock pond amphibians
Special status branchiopod surveys
Rare plant surveys

C-2a EIP Associates Survey Methods
Small Mammal Trapping
Preliminary Survey

For five days during the month of June, a reconnaissance-level investigation of the project
vicinity was conducted by individuals from EIP Associates and the ESRP to determine optimal
locations for the placement of small mammal traps for Fresno kangaroo rat (FKR). Following
discussions with the ESRP regarding FKR habitat selection, a determination was made that the
greatest probability of capturing FKR would be achieved by placing the Sherman trap transects
in relatively open, disturbed areas as opposed to running them in dense annual grassland habitat.
Furthermore, since kangaroo rats typically do not occupy habitats that are on slopes greater than
15 percent, a determination was made to not survey areas with slopes that exceeded this value. A
GIS slope analysis of the project vicinity was subsequently conducted to identify areas of greater
than 15 percent slope. Utilizing the results of this latter analysis to avoid areas with slopes that
exceeded this value, biologists from EIP Associates and the ESRP then concentrated trap transect
locations in areas such as fence lines, runways, existing dirt roads, and drainages (EIP 1999a).

Live Trapping

Live trapping for FKR, using Sherman small mammal traps, was conducted during the months of
July and August at locations chosen as a result of the preliminary surveys (i.e., sites with
substantial small mammal activity on slopes less than 15 percent). EIP surveyed for 500 trap-
nights (100 individual traps for 5 consecutive nights) at each of 18 trapping locations (Figure 1)
or a total of 9,000 trap-nights (EIP 1999a).

Trap transects were located close to small mammal burrows, along runways, roads, or near other
rodent sign to increase the probability of trapping success. Flagging was placed at the beginning
and end of each trap transect to ensure that all traps could be relocated and checked. The number
of traps at each transect was also noted on the flagging to aid in this effort. Every trap was
assigned a number so that locational data could be associated with successful trapping events.
Traps were set daily between 1700 and 1900 hours and baited with a combination of millet and
rolled oats. Each trap transect was geo-referenced in the field using a Trimble Pro XRS Global
Positioning System (GPS) unit. Data associated with each go-referenced line included the
number of traps at each locations and the trap numbers that were used at each line (EIP 1999a).

Traps were checked between 2200 and 2330 hours. The starting positions for trap transect checks
were rotated so that all traps were open for approximately the same amount of time. All trapped
mammals were identified to species and released. However, prior to their release, captured
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special-status mammal were weighed, measured (hind foot, ear), sexed, and aged. In addition, a
small patch of hair on the hind quarters was removed with scissors to identify recaptured
individuals. Recaptured individuals were recorded, but not processed on subsequent trap checks.
All data were recorded on standard data sheets. Occurrences of special-status mammals were
entered into the GIS database.

Live trapping was conducted by two crews consisting of 3 wildlife biologists (total of 6
biologists). Each crew included an ESRP biologist who was permitted and authorized to capture
and handle FKR (EIP 1999a).

San Joaquin Kit Fox Survey
Preliminary Survey

Biologists from EIP and ESRP conducted a reconnaissance-level survey of the project vicinity to
determine the best locations for placing the remote infra-red camera stations for San Joaquin kit
fox (SJKF). Several considerations were evaluated during the preliminary survey in regards to
camera placement such as interspecific competition with coyotes, prey base, and the presence of
specific habitat features such as California ground squirrel burrows, suitable cover, suitable soil
types, movement barriers, movement corridors, and water sources. It has been well documented
that in the northern part of their range, SIKF often use the burrows of California ground squirrels
for dens (Orloff, et al., 1986). With the above considerations in mind, EIP and the ESRP
reviewed topographic maps and visited several representative locations within the project
vicinity to derive their conclusions as to where the camera stations should be placed (EIP 1999a).

Camera Stations

Trailmaster® remote infra-red triggered camera stations were established at 42 locations within
the project vicinity (Figure 2). Each of these stations was geo-referenced using a Trimble
ProXRS GPS unit. Camera stations were operated during the months of July and August, which
is within the SIKF survey window recommended by the Service. Each camera station was baited
with either sardines, canned mackerel, cat food, or canned fish steaks and maintained for 10
consecutive nights. Fresh bait was placed daily at each camera station regardless of whether the
previous day’s bait had been consumed. Batteries and camera unit operation were also checked
daily. The camera stations were designed to attract and photograph small canids. The
transmitters and receivers were positioned so that the infra-red beam was approximately 6 to 9
inches above the surface of the ground, while the pulse frequency of the infra-red beam was
adjusted to 0.25 seconds to reduce the possibility of obtaining photographs and events of non-
target species such as deer (EIP 1999a).

Data obtained from each camera station were recorded daily on standard data sheets and also
downloaded electronically onto a Trailmaster Data Collector. Establishment and daily
maintenance of the camera stations was accomplished using two crews of two wildlife biologists
(total of four biologists) (EIP 1999a).

Spotlighting

During the months of July and August, the project vicinity and immediate vicinity to the north
were spotlighted (using a 1,000,000 candle-power spotlight) to identify potential use of the these
areas by SIKF. Spotlighting was conducted on all accessible dirt roads within the project
vicinity and on La Paloma Road (the road that forms the northern boundary of the project

m 1:\00067044\PDF TEXT FILES\NEW FOLDER\APPENDIX C.DOC\11-AUG-01\OAK C'4



Appendix C
Additional Biological Resources Information

vicinity). A total of 12 roads were spotlighted for 15 nights (Figure 3). Spotlighting was
conducted for a minimum of 2 hours during the evening, generally between the hours of 2130
and 0030. Routes were varied so that specific locations were not spotlighted at the same time
each session (EIP 1999a).

Whenever eye shine or animal movement was detected, the vehicle was stopped and the animal
was identified using binoculars or a spotting scope. Spotlighting observations were recorded on
standard data sheets. Spotlighting surveys were conducted by two crews consisting of two
wildlife biologists (total of four biologists)n (EIP 1999a).

Guard Hair Traps

The use of a new sampling device called the guard hair trap or hair tube was implemented on the
project vicinity as a supplement to the other mammal survey techniques being employed. A
copy of the Kit Fox Hair Tube Protocol is provided in Table 1. The purpose of the hair tube is to
capture guard hairs from the backs and necks of canids or other mammals for subsequent DNA
analysis. The tube was a black, 6-inch diameter, 24-inch-long section of PVVC pipe that was
secured to the ground with U-shaped rods. Bait (either hot dogs or bacon) was hung from the
inside center of the tube and a piece of double-sided tape or velcro was fastened just inside the
tube entrance. When a mammal would attempt to enter the tube to get the bait, the guard hairs
adhered to the tape or the velcro. The hair adhered to the tape/velcro was later removed and
either analyzed for DNA or compared to voucher hair specimens for identification. The use of
these traps within the project vicinity was not authorized by the Service, University, and County
until the initiation of the third site visit in August. Consequently, the hair tubes were only in the
field for two weeks (August 17 to August 31) (EIP 1999a).

Bird Surveys

Non-focused bird surveys were conducted concurrently with the rare plant surveys. Bird species
that were observed on site were recorded during the plant surveys. Formal state or federal
protocols were not implemented as part of these bird surveys (EIP 2000).

California Tiger Salamander Surveys

The following survey protocol was designed to identify the presence and distribution of
California tiger salamander (CTS) natal ponds within the UC Merced/University Community
project vicinity. The survey protocol follows the CDFG’s Survey Protocol for California Tiger
Salamander (Ambystoma californiense) with the exception of two variances. Rather than two
years of aquatic surveys and one year of standard nocturnal surveys, the adopted protocol
involved only one year of standard aquatic surveys (CTS survey) and no standard nocturnal
surveys. These variances from the standard protocol were agreed upon during a phone
conversation between EIP and the CDFG during the first week in February, 2000 and are
summarized in Table 2 (EIP 2000).

The CTS survey protocol consisted of two discrete tasks that provided coverage of aquatic
habitats within the project vicinity that would be likely to support the larval development and
metamorphosis of CTS (i.e., natal ponds). Sampling efforts were therefore conducted in each of
the stock ponds located within the project vicinity and in the larger marshes located adjacent to
Merced Irrigation District's Le Grand and Main canals. Although not the focus of this survey,
ancillary coverage of other potential aquatic breeding sites within the project vicinity was also
achieved through the sampling (dip-netting) of 713 wetland features during 1999 and 126
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wetland features during 2000 for federally-listed vernal pool crustaceans (EIP Associates, 1999;
EIP Associates, 2000a). CTS larvae occurrences that were recorded during the vernal pool
crustacean surveys were used to supplement the data collected for this report. Four types of
wetland features were sampled during the vernal pool crustacean surveys: vernal pools, clay
playas, seasonal wetlands, and swales (EIP 2000).

The CDFG's survey protocol requires that two separate surveys (at least 15 days apart) be
conducted during the same calendar year. The first survey must be conducted between March 15
and April 15, while the second survey must be conducted between April 15 and May 15.
According to the CDFG, surveys should not begin prior to March 15 in order to reduce
disturbance to eggs and to facilitate larval identification. The first survey within the project
vicinity was therefore conducted between March 30 and April 7, while the second survey was
conducted, between May 8 and May 11. Following completion of the initial survey, EIP
reviewed recent refinements to the UC Merced/University Community Planning Area Draft
Wetland Delineation Report (EIP Associates, 2000b) and located 14 additional potential aquatic
breeding sites within the project vicinity (5 stock ponds, 3 clay playas, and 6 large marshes
located adjacent to the Le Grand and Main canals). In order to ensure that these additional sites
were sampled as close to the first survey window as possible, EIP conducted two days of dip
netting within these sites on April 18 and April 19. As a result of this supplemental effort, CTS
were located in one of the additional stock ponds as well as one of the clay playas (EIP 2000).

The stock ponds and marshes, as well as some of the clay playas and seasonal wetlands, were
sampled using a D-shaped, long-handled dip net with a minimum 1/8-inch mesh size.
Approximately 50 percent of the surface area of each aquatic habitat was sampled. The vernal
pools, swales, seasonal wetlands, and clay playas that were surveyed during the year 1999 and
2000 surveys conducted for federally-listed vernal pool crustaceans were sampled using pool
skimmer-type dip nets. Aquatic habitats that had positive results during dip-netting surveys (i.e.,
CTS larvae were captured) were not sampled again (EIP 2000).

However, wire-mesh minnow traps were used in the stock ponds where dip netting failed to
document CTS larvae. At least one minnow trap per pond was established. Each trap was
anchored to a stake at least two feet upland of the shoreline using steel-braided fishing line.
Bright-colored flagging that included the trap number was affixed to each anchor point. The
traps were set equidistantly around the pond and cast into the deepest portion of the pond located
adjacent to the trap’s anchor point. Each trap was set late in the afternoon and checked the
following morning during three consecutive days. Further survey effort in a pond was
terminated immediately once CTS were found in a trap. Traps were not utilized in the marshes,
seasonal wetlands, vernal pools, swales, or clay playas within the project vicinity (EIP 2000).

It should be noted that any vernal pool crustaceans (including federally listed species) that were
inadvertently collected during the CTS survey in either the dip nets or minnow traps within the
stock ponds were immediately returned to the water. The date, location, surface area, presence
of introduced species (including bullfrog, mosquito fish, or game fish), presence of native
vertebrate species (including CTS), and presence of invertebrate species were recorded on
standard data sheets for each aquatic habitat. The majority of stock ponds and two of the
seasonal wetlands (including their surrounding upland habitats) were photographed. In addition,
each stock pond was geo-referenced and its surface area measured in the field using a Trimble
Pro XRS GPS unit (EIP 2000).
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Special Status Branchiopod Surveys

The following survey protocol was designed to identify the presence and distribution of vernal
pool branchiopods (particularly B. conservatio) within the UC Merced/University Community
planning area (project vicinity). The survey protocol follows the Service's April 19, 1996 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 where possible, but includes a
number of variances that reflect the primary purpose of the surveys (i.e., documentation of B.
conservatio within the project vicinity), logistical constraints associated with the project vicinity,
and 1998/1999 wet season weather conditions. The variances from the standard protocol were
agreed upon during a meeting between EIP Associates and the Service on January 6, 1999, and
subsequent phone discussions. These variances are summarized in Table 3 (EIP 1999, 2000).

The surveys utilized a pool skimmer-type dip net with a mesh size of no greater than 1/8 inch.
The frequency of sampling points at any given vernal pool varied, but generally consisted of a
sample point at least every five feet around the pool perimeter on pools less than 20 feet in
diameter and at least every 12 feet on pools greater than 20 feet in diameter. Data collected from
the surveyed vernal pools included the species of vernal pool crustaceans present, pool surface
area, pool inundation depth, water temperature, air temperature, turbidity, estimated population
size, and presence of vernal pool amphibians. These data were recorded on standard data sheets
(i.e., USFWS Vernal Pool Data Sheet for Wet Season Surveys). Data were also recorded in an
electronic data dictionary that was geo-referenced to the location of each vernal pool through the
use of a GPS unit (EIP 1999, 2000).

Vernal pools were sampled regardless of whether vernal pool branchiopods were visible within
the pool. No more than 20 individuals of either Lepidurus packardi or Branchinecta sp. or less
than 10% of the subpopulation in the vernal pool (whichever was the lesser amount) were
collected during each visit. Mature male Branchinecta sp. were preferentially collected whenever
possible to help facilitate later identification efforts. However, female and immature specimens
were also collected when necessary to document vernal pool branchiopod presence at each
vernal pool. Captured vernal pool branchiopods were transferred from the dip nets into 4-dram
glass shell vials. The vials were filled with water from the same vernal pool in which the
specimens were collected. Each vial contained a label with the date, collector’s initials, and
vernal pool identification number. Collected specimens were taken to the field lab where they
were transferred from the vernal pool water into a dish containing tonic water. The tonic water
relaxed and asphyxiated the specimens prior to their transfer into alcohol. This latter step helped
to achieve a better state of preservation since vernal pool branchiopods typically thrash and
damage soft body parts when transferred live to alcohol. The specimens were removed from the
tonic water and placed into labeled 4-dram glass shell vials containing 95% non-denatured
alcohol. In order to achieve the initial fixation ratio recommended by the California Academy of
Sciences (CAS) of 10 parts alcohol to 1 part tissue, no more than 10 individual specimens were
placed into each vial. Preserved specimens were later identified to species using a dissecting
microscope. Relevant collection and identification data were entered into a GIS database.
Approximately 80 voucher specimens will be preserved according to CAS's October, 1995
Protocols and Standards for Preservation and Archival of Vernal Pool Crustaceans and
accessioned to both the CAS and Los Angeles County Museum of Natural History. The
University of California will then request that the remaining voucher specimens be accessioned
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to the museum collections at either the University of California at Davis or the University of
California at Berkeley. (EIP 1999, 2000)

1998-1999 Wet Season Surveys

The survey protocol consisted of a representative sampling program that provided coverage of
each of 29 watershed subbasins within the project vicinity (Figure 5). No sampling was
conducted in watershed subbasins MCO01, FC07, FC09, BR04, BR07, BR08, BR09, BR11,
LG10, LG11, LG12, LG13, LG14 (in part), and LG15 (in part) because the subbasins were either
within the proposed Haystack Mountain Dam inundation area, largely outside of the project
vicinity, or did not contain vernal pools. In addition, since representative sampling was to be
used, the Service determined that the survey results would have to comply with rather stringent
probability constraints. Guidance from the Sacramento Fish and Wildlife Office of the Service
indicated that the protocol would need to have less than a one percent probability of failing to
find B. conservatio if it occurs within the project vicinity. Consequently, the equation (1-a)* = b
was used to determine the minimum number of vernal pools that would need to be surveyed to
achieve this confidence level. The variables in this equation correspond to the following:

* "a"is the percentage of vernal pools in the Central Valley that B. conservatio has been
assumed to be randomly distributed in;

» "b"is the probability of failing to find the species if it occurs within the project vicinity; and

* "x"is the number of vernal pools that would need to be sampled to achieve the probability
associated with "b."

Using the assumptions that B. conservatio is randomly distributed in one percent of the vernal
pools within the project vicinity and the surveys would have less than a one percent chance of
failing to find the species if it occurs on-site, it was determined that a minimum of 458 vernal
pools would need to be sampled. These 458 pools were originally intended to be located within
the areas that would most likely experience development associated with the campus and
adjacent University Community. However, the University and County decided that a similar
level of effort throughout the planning area would provide data that would be useful for
mitigation planning as well as impact analysis. The minimum number of vernal pools that would
be sampled was therefore increased to 680 pools distributed throughout the planning area (EIP
1999).

A total of 713 vernal pools within the project vicinity were ultimately sampled. A total of 709
vernal pools were sampled during sampling period 1 (February 4 to 17, 1999). However, six of
these vernal pools (i.e., pools 3, 4, 5, 6, 8 and 11 in subbasin LG03) were deleted from further
study because three of the pools were geo-referenced into the data base twice (i.e., were
duplicates) and three pools could not be relocated with the Trimble Pro XRS Global Positioning
System (GPS) units. In addition, 10 new vernal pools (i.e., pools 27, 28, 29 and 30 in subbasin
LGO06, pools 27, 28, 29, 30 and 31 in subbasin LG02, and pool 19 in LG05) were added to the
study during sampling period 2 (February 18 to March 3, 1999). These latter vernal pools were
added to provide better geographic coverage within portions of the project vicinity that appeared
to be inadequately represented. The number of vernal pools sampled per subbasin ranged
between 3 and 39 (x = 24 pools). The range of the number of vernal pools sampled per
individual subbasin was based on the number of inundated vernal pools present in a subbasin
(e.g., only three vernal pools in LG15), difficulties in determining which subbasin some vernal
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pools were located in due to the relatively flat topography, and attempts to provide more
complete geographic coverage within portions of the project vicinity. It should be noted, that at
least 26 vernal pools were sampled in each subbasin that contained as many as 26 pools (EIP
1999).

The surveys were proposed to be initiated during the wet season of 1998/1999 within two weeks
of the vernal pools filling and holding at least 2.5 cm of standing water at least 12 hours after a
rain event. Monitoring of the project vicinity indicated that these conditions first occurred on
approximately January 22, 1999. However, only a small number of pools were inundated to a
depth of 2.5 cm at this time. Substantial numbers of pools did not fill until approximately
February 1, 1999. The first 2-week sampling period was therefore initiated on February 4, 1999.
Each surveyed vernal pool was then sampled once (if inundated) during each of the remaining
four (4) consecutive 2-week sampling periods (EIP 1999).

1999-2000 Wet Season Surveys

Vernal pools underlain by Peters Clay 0-8% or Peters Cobbly Clay 0-8% were initially identified
through a query of the GIS data base for the preliminary wetlands delineation. This query was
designed to determine which vernal pools are located on Peters Clay 0-8% or Peters Cobbly.
Clay 0-8% mapping units derived and digitized from the U.S. Department of Agriculture,
Natural Resource Conservation Service, Merced Area Soil Survey (1962). These wetland
features were also ground-truthed during sampling Visit No. 1 to confirm that they are vernal
pools (EIP 2000).

A total of 125 vernal pools and one stock pond within the project vicinity were ultimately
sampled during the year 2000 survey (Figure 6). A total of 48 vernal pools and one stock pond
larger than 4,800 sq. ft. were sampled, while 77 vernal pools underlain by Peters Clay soils were
sampled. The sampled stock pond was identified as a vernal pool when the survey was initiated.
However, it was later more appropriately described as a stock pond based on the presence of a
low berm that appears to be man-made (EIP 2000).

The surveys were proposed to be initiated during the wet season of 1999/2000 within two weeks
of the vernal pools filling and holding at least 2.3 cm of standing water at least 12 hours after a
rain event. Monitoring of the project vicinity indicated that these conditions first occurred on
approximately February 6, 2000. The first 2-week sampling period was therefore initiated on
February 14, 2000. Each surveyed vernal pool was then sampled once (if inundated) during each
of the next five (5) consecutive 2-week sampling periods. The decision to terminate further
sampling visits was made on April 29, 2000. This decision was based on the remaining water in
the vernal pools occurring only in the hoof prints of cattle and the occurrence of water
temperatures that are considered lethal for vernal pool branchiopods (i.e., 24 C) (EIP 2000).

Rare Plant Surveys

EIP Associates conducted a field survey of the 10,360 acre planning area between April 19 and
June 16, 1999. A limited number of follow-up surveys to the seven stockponds located within the
linear transect area were conducted from July 6 to August 27, 1999 (EIP 1999b).

The area in which plant resources could be directly affected as a result of early campus and
University Community development was identified during meetings between the University, the
County and EIP on April 14, 1999. As a result of this meeting, a 3,480-acre area was defined in
which EIP botanists would survey 100 percent of the area for sensitive plants (EIP 1999b).
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This area, called the linear transect area, was surveyed by EIP botanists to define smaller areas
(transect subareas) in which linear transects could be effectively conducted. Individual transects
through each transect subarea were then spaced on 60 foot centers and defined using Trimble Pro
XRS GPS units. Each transect subarea contained 40 to 90 individual transects that were defined
using two geo-referenced transect endpoints. The individual transects were then driven by EIP
botanists on all-terrain vehicles (ATVs) using the navigational function of the GPS units. The
botanists also established periodic verbal and eye contact to maintain the 60-foot distance
between transects (EIP 1999b).

Search for target species were conducted from the ATVs. However, whenever an individual or
population of a special-status species was found within the transect, the botanist would dismount
from the ATV to better assess the resource and to collect the necessary data. In addition,
whenever a vernal pool was encountered within the transect, the standard protocol was to
dismount and thoroughly survey all vegetation within and immediately adjacent to the vernal
pool basin. This approach to the surveys allowed for complete and accurate survey coverage over
the large linear transect area as well as the precise and systematic recording of locations where
special-status plants were observed. Data collected for each observed special-status plant
population included population size, surface area supporting population, flowering status, habitat
condition, and grazing status. This data was recorded on standard data sheets that were based on
the electronic data dictionary created for the linear transect area (EIP 1999b).

Surveys of each transect subarea were conducted once each month from April to June such that
the entire linear transect area was completely surveyed at least once during the blooming periods
of each target plant species. Use of the GPS units allowed the botanists to conduct return visits to
each transect within a transect area and ensure that 100 percent surface coverage was achieved
during each visit. Surveys were originally intended to be conducted through July (a portion of the
expected blooming period for Neostapfia colusana, Orcuttia inaequalis, and Orcuttia pilosa).
However, all vernal pool habitat for these species was gone by mid-June. Therefore, the only
sites located within the linear transect area that provided the necessary hydrology for these
species were the seven stockponds. These ponds were checked periodically from July 6 to
August 27, 1999 for each of the above species (EIP 1999b).

Due to the total acreage (6,880 acres) land outside of the linear transect area and outside of the
proposed development area was also surveyed for special-status plant species. Using a
representative sampling methodology 518 vernal pools previously surveyed for federally-listed
vernal pool crustaceans, were sampled because they represented the type, size and distribution of
vernal pools located within the planning area. In addition, the pools were already geo-referenced
since they had been previously surveyed. The surveys of selected vernal pools were conducted
using methods that were similar to those employed for vernal pools during the linear transect
surveys. The surveys were conducted once each month from April to June and involved a
thorough search for special-status plant species within and immediately adjacent to each selected
vernal pool basin. All collected data was recorded on standard data sheets that were based on the
electronic data dictionary created for the select vernal pools (EIP 1999b).

A specimen of each special-status plant species was observed on-site during the linear transect
surveys and surveys of selected vernal pools was photographed, collected, and prepared as a
voucher specimen. These voucher specimens were subsequently submitted to the UC
Berkeley/Jepson Herbarium in compliance with provisions of the CDFG-issued collecting
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permit. In addition, plants with uncertain identity were collected and compared to specimens ton
file at the UC Berkeley/Jepson Herbarium to provide a definitive identification (EIP 1999b).

C-2b URS Corporation Survey Methods
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 (URS 2001).

A total of 200 Sherman live traps were initially set for a minimum of 4 nights within the project
study area. The location of each trap line was recorded with a GPS receiver, and is shown in
Figure 7). 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 disturbed area (ruderal, Rul) 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 (Ril 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 (URS 2001).

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 (Rul) 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 (URS 2001).

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 2000D).

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. 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),
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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 (URS 2001).

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 (URS 2001).

Walking transects to detect active, inactive, natal, and potential kit fox dens were conducted
within the area identified as suitable kit fox habitat (Figure 8). 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
8). Transects were walked selectively along canals, creeks, and in areas of ruderal vegetation or
agricultural land both within and outside the proposed alignments (URS 2001).

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 8 (URS 2001).

» 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 non-
native 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.
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» 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 8 (URS 2001).

e 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.

Special Status Bird Species Surveys

Habitat Reconnaissance Surveys

Reconnaissance level biological surveys to evaluate the habitat potential for western burrowing
owl (Athene cunicularia hypugea) were conducted by H.T. Harvey and Associates on April 21
and May 3, 1999. 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 Y osemite
Lake (URS 2001).

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 (URS 2001).

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 9).
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 (URS
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2001). 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 CDFG (2000) were carefully field reviewed for nesting Swainson’s hawks
(URS 2001).

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 (URS 2001).

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. 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)” (URS 2001).

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 dip-
netted. 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 10). 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 (URS 2001).

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. The swales were either dry or had low water levels.
The few pools with standing water were too shallow to support California tiger salamander
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larvae, or had bullfrogs present. Therefore, a second round of surveys was not conducted (URS
2001).

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 (URS 2001).

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 (URS 2001).

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 11).
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
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 (URS 2001).

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 11). 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 (URS
2001).

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,
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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
(URS 2001).

Special Status Branchiopod Surveys

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 12 (URS 2001).

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
surveys were conducted in the project study area, one during the 1998-1999 wet season and one
during the 1999-2000 wet season (URS 2001).

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) (URS 2001).

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 (URS 2001).

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 (URS 2001).

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 2001).
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URS biologists Steve Leach, Wendy Weber, Jonathan Stead, and Laura Cholodenko, and
KASCO entomologist Greg Kirkpatrick 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 (URS 2001).

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
(URS 2001).

1999-2000 Wet Season Surveys

During the second season, the project vicinity was reduced. 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. All pools or swales within those limits that contained standing water were
sampled (URS 2001).

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 (URS 2001).

Rare Plant Surveys

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 13 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
intervals. All plant species encountered were identified to the level necessary to determine
whether they were a special status species. 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 (URS 2001):

o 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
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dowingia (Dowingia pusilla), beaked clarkia (Clarkia rostrata), Henderson’s bent grass
(Agrostis hendersonii), and Merced phacelia (Phacelia ciliata var. opaca).

e 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).

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

C-2c Vollmar Consulting

Detailed survey methodologies are not yet available. Vollmar Consulting surveyed 13 large
ranches in the vicinity of the UC Merced campus. The ranches are: Richards Ranch, Kelsey
Ranch, Chance Ranch, Rodner Ranch, Ichord Ranch, Flying M Ranch, China Hat Ranch,
Crookam Ranch, Cunningham Ranch, Nelson (San Felipe) Ranch, Chowchilla Ranch, Knapp
Ranch and Flynn Ranch (Vollmar 2001).

Small Mammal Trapping

Field surveys for small mammals were conducted from April 30 to June 7 2001. Surveys were
conducted by setting trap lines for 5-day intervals using aluminum box traps (Sherman traps).
The surveys targeted the special status species Merced kangaroo rat and San Joaquin pocket
mouse although field data is collected on all species captured (Vollmar 2001).

Special Status Bird Surveys

Field surveys were initiated in early March and were completed in mid-June. This survey period
extends from the wintering season through the breeding season. A total of four rounds of surveys
were conducted (March, April, May and June). The surveys are intended to characterize the
avian community present in the region as well as identify occurrences of special status species
(Vollmar 2001).

Vernal Pool/Stock Pond Amphibian Surveys

Field surveys were initiated on March 27, 2001 and were completed on May 10. Two rounds of
surveys for all stock ponds in the study area were conducted. During the second round, only
stock ponds where tiger salamanders were not found during the first survey were surveyed. For
vernal pools, a single round of surveys for all larger pools in the study area that appeared to pond
sufficiently to support CTS were surveyed. This included all pools that were ponded at least 6
inches deep at the time of the survey. Pools to be surveyed were identified by flying over the site
in a small plane and driving the ranches on ATVs. An estimated 300-400 pools were sampled.
Amphibian data from pools included in the crustacean surveys were also gathered (\Vollmar
2001).
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Special Status Branchiopod Surveys

Field surveys were initiated on February 9, 2000 and were completed in mid-April. Three rounds
of surveys were conducted, sampling approximately 1,500 pools per round (Vollmar 2001).

Rare Plant Surveys

Plant surveys were initiated on April 4, 2001 and will be completed by mid-July. Three rounds of
surveys corresponding to mid-spring, late spring and early summer will be conducted. The first
round of surveys targeted early to mid-spring vernal pool and grassland rare plants, especially
succulent owl’s clover, pincushion navarretia, dwarf downingia, Bogg’s lake hedge hyssop,
Hartweg’s golden sunburst, Merced phacelia, and beaked clarkia. The second round of surveys is
targeting mid to late season vernal pool and swale species, especially shining navarretia and
legenere. The third round of surveys will target late season rare plants including Hoover’s
calycadenia, spiny-sepaled coyote-thistle and Orcutt tribe grasses (Vollmar 2001).

C-3 SPECIES ACCOUNTS

C-3a Threatened and Endangered Species
Mammals

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
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 at the Campus site provide suitable foraging habitat for bald eagles. Lake Yosemite,
adjacent to the western portion of the Campus site, may attract wintering bald eagles and
increase their use of grassland and irrigated pasture in the region as foraging habitat. During
special status species surveys of the Campus site in 1999, EIP Associates observed
approximately 12 bald eagle individuals in the vicinity of the VST property (Bumgardner
2000a). During the URS winter 2000 brachiopod surveys, an adult bald eagle was observed
flying near the intersection of Lake and Bellevue Roads. URS biologists also observed one or
two adult bald eagles soaring over grasslands to the east of the proposed Campus Parkway
alignment during the winter 1999 brachiopod surveys,. No other documented occurrences of
bald eagle are known from the area.
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Mountain Plover

The mountain plover (Charadrius montanus) is proposed for listing as threatened under the
federal ESA and is a California special concern species. 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 that
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).

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).

During winter 1999-2000, EIP Associates observed a group of mountain plovers flying over the
Campus site. URS biologists also observed five mountain plovers on March 8, 1999 during
brachiopod surveys for the Campus Parkway project. 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
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a stopover site on migration toward breeding grounds further east. No other observations of
mountain plovers are known from within 16 kilometers (10 miles) of the project vicinity.

Grasslands at the Campus site provide suitable wintering habitat for mountain plovers. However,
the majority of this habitat is thickly vegetated without many areas of barren substrate. This may
reduce the suitability of these grasslands to attract large and frequent numbers of mountain
plovers to the area. Suitable wintering habitat is also scattered throughout cultivated fields to the
south of the Campus site. 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 have the potential to occur sporadically at the Campus site for short periods as
they move between breeding and wintering grounds. However, 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 in the vicinity during winter surveys
conducted by EIP Associates.

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. San Joaquin kit
fox is identified as an umbrella species in the Recovery Plan due to its relatively large habitat
requirements.

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
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 small-diameter 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 Peters
1988).
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The nearest documented occurrence of San Joaquin kit fox to the Campus site was recorded
along the Livingston Canal near Atwater in 1999. This area is approximately 8 miles west of the
Campus site.

Focused surveys for San Joaquin kit fox were conducted throughout the VST property by EIP
during summer of 1999. In addition, focused surveys for kit fox were conducted in association
with the Campus Parkway study in 2000. The EIP surveys were conducted concurrently with
Fresno kangaroo rat (Dipodomys nitratoides exilis) and San Joaquin kit fox (Vulpes macrotis
mutica) surveys and followed U.S. Fish and Wildlife Service’s 1997 San Joaquin Kit Fox Survey
Protocol for the Northern Range and CDFG’s May 8, 1990 Region 4 Approved Survey
Methodologies for Sensitive Species with some variances necessary due to logistical constraints
associated with the project vicinity. These variances were agreed upon during a conference call
between the Service, ESRP and EIP Associates on July 2, 1999. The variances are listed in Table
2. Neither survey found evidence of San Joaquin Kit fox, though suitable habitat exists
throughout the region.

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).

Two Swainson’s hawk nesting surveys were conducted according the Staff Report Regarding
Mitigation for Impacts to Swainson’s Hawks in the Central Valley of California (CDFG 1994) in
May and June 1999 for the Campus Parkway project within a radius of 16 kilometers (10 miles).
Two nests were recorded in the southern portion of the survey area, along Owen’s creek and
within the median of State Route 99 north of Sandy Mush Road. Five to seven individual birds
were observed during these surveys. Swainson’s hawks were also observed by URS biologists
during the winter of 1999 while conducting brachiopod surveys for the Campus Parkway project.

Swainson’s hawk surveys were not conducted for the U.C. Merced project.
Plants

Colusa Grass

Colusa grass (Neostapfia colusana) is listed as threatened under the federal ESA and endangered
under the State ESA. Colusa grass is also included on the California Native Plant Society
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(CNPS) List 1B. Itis 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 or swales with substrates of adobe clay. It does
not typically occur in alkali clay playas. Colusa grass flowers from May to July. Agricultural
land conversion, herbicide-contaminated runoff, and invasive species (USFWS 1997Db) threaten
most populations.

USFWS identified 40 populations of this species along a 98-mile stretch of the eastern edge of
the San Joaquin Valley. The CNDDB lists 44 extant occurrences of this species, all located
within Stanislaus and Merced Counties. The only other populations of this species are located in
Yolo County (two populations), Solano County (one population), and the Sacramento Valley
(one population). Approximately half of the extant populations (i.e., 24 populations) occur in
eastern Merced County (CNDDB 1999 in Merced County University Community Plan 2000).

During their spring 1999 surveys of the Virginia Smith Trust property, EIP found six
occurrences of Colusa grass mainly within the central and southern portions of that property.
Four occurrences were detected in stock ponds, while two were found in vernal pools. Two
occurrences occur in the Campus Natural Reserve.

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). No occurrences of Colusa grass were found during URS surveys
for the Merced Campus Parkway project in 1999 and 2000.

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 tuctoria 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 Pavlik 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 on the VST site during the 1999 EIP studies, or
during the URS surveys for the Campus Parkway project in 1999 and 2000.

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
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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 the 1999 EIP surveys of the VST property, or the URS Campus Parkway
surveys in 1999 and 2000, though suitable habitat characteristics are present.

Hartweg’s Golden Sunburst

Hartweg’s golden sunburst (Pseudobahia bahiafolia) is a federal and state listed endangered
species and is included on the CNPS List 1B. This member of the sunflower family (Asteraceae)
is an annual about 6 to 15 centimeters (2 to 6 inches) tall, and covered with white, wooly hairs. It
blooms from March to April. The species is threatened by development, agriculture, overgrazing
and trampling (CNPS 2001).

Hartweg’s golden sunburst is endemic to the nonnative grassland and grassland-blue oak
woodland of the southern Sacramento Valley and San Joaquin Valley of California. It is found
on the top of “Mima” mound topography where the grasscover minimal and is strongly
correlated with the distribution of the Amador and Rocklin soil series, which often exhibits
Mima mound topography (Stebbins 1991 in Federal Register 1997).

The plant presently occurs only in the eastern San Joaquin Valley in Stanislaus, Madera, and
Fresno Counties, a range of approximately 153 km (95 m). It is known from fewer than 20
occurrences and over 90 percent of all plants occur in two general locations in Madera (16,000
plants) and Stanislaus Counties (15,000 plants). Eleven of 16 extant populations are very small,
and numbered fewer than 200 plants during the 1990 field season (Stebbins 1991 in the Federal
Register 1997).

Although this species was not observed during rare plant surveys conducted by EIP in 1999,
seven occurrences were found on Richard and Kelsey ranches north of Merced River in 2001 by
Vollmar Consulting.

San Joaquin Adobe Sunburst

San Joaquin adobe sunburst (Pseudobahia peirsonii) is federally listed as threatened and state
listed as endangered, and it included in the CNPS List 1B.

San Joaquin adobe sunburst or Tulare pseudobahia, is a woolly annual in the sunflower family
(Asteraceae). It grows 10 to 45 centimeters (6 to18 inches) tall and is covered with white, wooly
hairs. The blooming period is from March to April. This plant grows in heavy adobe clay soils
in valley and foothill grasslands and cismontane woodlands. Frequently the grasslands are
dominated by nonnative annual plants, wild oats (Avena fatua), charlock (Sinapis arvensis), soft
chess (Bromus hordeaceus), red brome (Bromus rubens) and redstem stork'’s bill (Erodium
cicutarium), although these species are not beneficial for the adobe sunburst.

San Joaquin adobe sunburst is restricted to the eastern San Joaquin Valley and foothills.
Historical occurrences were scattered from northern Kern County to Tulare and Fresno Counties.
Populations are concentrated in three areas: the Round Mountain-Wahtoke area in Fresno
County, the Porterville-Visalia region in Tulare County, and the Pine Mountain-Woody region in
Kern County. Because the campus site is not within the known distributional range for San
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Joaquin adobe sunburst, it is unlikely that it would be present on the campus site. In addition, this
species was not observed during rare plant surveys conducted by EIP in 1999.

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 Valley
Orcutt grass is a small, tufted annual in the grass (Poaceae) family that occurs in vernal pools.
San Joaquin Valley Orcultt 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).

USFWS has identified 23 remaining populations of San Joaquin Valley Orcutt grass, while the
CNDDB lists 25 extant populations (Background Studies Report). Of the 25 extant populations
identified by the CNDDB, eleven occurrences of San Joaquin Valley Orcutt grass have been
documented on the VST property. 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). During the Campus Parkway surveys
conducted in June 1999, URS biologists found two populations each containing over 1,000
individuals of San Joaquin Valley Orcutt grass. These populations are associated with a large
seasonal pond located north of the Fairfield Canal.

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. It does not typically occur on alkali clay playas. This
plant has bright yellow to white flowers surrounded by leafy bracts, clustered near the ends of
branches; it typically blooms from April to May. Succulent owl!’s clover is threatened by loss of
habitat caused by urban development, agricultural land conversion, disking, flood control
projects, and overgrazing.

In 1997, USFWS identified 36 known extant occurrences of succulent owl’s clover in its final
rule to list the species as threatened (62 Federal Register 14338). The CNDDB documents 44
extant populations of the species, 19 of which are located in Merced County. Seven of these
populations are located on the Flying M Ranch, to the east of the VST property. Most of the
known populations are found on acidic soils. Associated species include downingia, woolly
marbles, tricolor monkeyflower (Mimulus tricolor), white vernal pool navarretia, and stipitate
popcornflower (Plagiobothrys stipitatus). EIP, in their spring 1999 surveys, found 296
occurrences of succulent owl’s clover on the VST property. 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).
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