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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Sacramento Fish and Wildlife Office
2800 Cottage Way, Room W2605
Sacramento, California 95825-1846

IN REPLY REFER TO:

1-1-02-1-2926

August 19, 2002

Mike Jewell

Chief, Central Valley/Nevada Section
Regulatory Branch

U. S. Army Corps of Engineers
Sacramento District

Sacramento, California 95814-2922

Subject: Final Biological Opinion on the Proposed University of California
Merced Campus, Phase 1 and Campus Buildout (Corps # 199900203) and
Infrastructure Project (Corps # 200100570)

Dear Mr. Jewell:

Please find enclosed the Final Biological Opinion on the Proposed University of California
Merced Campus, Phase 1 and Campus Buildout. The University proposes to fill 86 acres of
waters of the United States in the Campus Buildout portion (approximately 806 acres) and the
County of Merced proposes to fill 4.49 acres of waters of the United States with interrelated
proposed activities (Infrastructure Project). The Corps has issued two public notices

(PN 199900203 and PN 200100570) with these applications and has decided to process both
applications jointly. The enclosed Final Biological Opinion addresses both applications as one
proposed project.

If you have any questions about this Final Biological Opinion, please contact Susan Jones or
Karen Harvey of my staff at (916) 414-6600.

Sincerely,

C. Aovd,

Cay C. Goude
Assistant Field Supervisor



Enclosure

cc:
University of California, Merced (Attn: Ric Notini)

UC Development Office, Merced County (Attn: Bob Smith)
Cadlifornia Department of Fish and Game (Attn: Pat Brantl ey)



United States Department of the Interior

Fish and Wildlife Service

Sacramento Fish and Wildlife Office
2800 Cottage Way, Room W-2605
Sacramento, California 95825

IN REPLY REFER TO:

1-1-02-F-0107

August 19, 2002

Mr. Michael S. Jewell

Chief, Central California/Nevada Section
U.S. Army Corps of Engineers

1325 J Street

Sacramento, California 95814-2922

Subject: Formal Section 7 Consultation on the University of California,
Merced Campus and I nfrastructure Project (199900203), Merced
County, Cdlifornia

Dear Mr. Jewdll:

This isin response to your February 22, 2002, request for formal consultaion with the
U.S. Fish and Wildlife Service (Service) on the University of California, Merced campus
and infrastructure project in Merced County, California. Y our request was receivedin
our office on February 25, 2002. This document representsthe Service's biological
opinion on the effects of the action on the fleshy (=succulent) owl’ s-clover (Castilleja
campestris SSP. succulenta), Colusa grass (Neostapfia colusana), San Joaquin Valley
Orcutt grass (Orcuttia inaequalis), hairy Orcutt grass (Orcuttia pilosa), Hoover’s spurge
(Chamaesyce hooveri), Greene’ s tuctoria (Tuctoria greenei), Hartweg’s golden sunburst
(Pseudobahia bahiifolia), vernal pool fairy shrimp (Branchinecta lynchi), Conservancy
fairy shrimp (Branchinecta conservatio), vernal pool tadpole shrimp (Lepidurus
packardi), valley elderberry longhorn beetle (Desmocerus californicus dimorphus), bald
eagle (Haliaeetus leucocephalus), and San Joaquin kit fox (Vulpes macrotis mutica), in
accordance with section 7 of the Endangered Species Act of 1973, as amended (Act).

We are providing a conference opinion on the mountain plover (Charadrius montanus), a
speciesthat has been proposed for liging. We are also providing technical assistance for
the California tiger salamander (Ambystoma californiense) and midvalley fairy shrimp
(Branchinecta mesovallensis) in the Conservaion Recommendations section of this
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biological opinion. The midvalley fairy shrimp is currently under petitionto beliged and
the California tiger salamander is a candidatefor liging.

This biological opinionisbased oninformation provided in the July 2002, Supplement to
Biological Assessment for UC Merced Campus and Infrastructure in Support of UC
Merced, the February 8, 2002, Biological Assessment, CWA Section 404 Permit
Applications for UC Merced Campus Project and County of Merced Infrastructure in
Support of UC Merced Project, the August 2001, University of California, Merced Long
Range Development Plan Draft, and the January 2002, Final Environmental Impact
Reports, aswell as numeroustelephone conver sations and regular meetingsinvolving
individuals representing the University of California (University), Merced County
(County), the U.S. Army Corps of Engineers(Corps), the Environmental Protection
Agency (EPA), and the California Department of Fish and Game (CDFG), field
investigations, and other sources of information. A complete administrative record of
this consultationison filein this office.

The University is proposing to devel op the main campusin phases. Congruction of the
first phase (Phase 1) of the campusis scheduled to begin in the summer of 2002 on
approximately 104 acres of the existing 197-acre Merced Hills Golf Course located
outside of any wetlandsor other areas under the Corps jurisdiction pursuant to the Clean
Water Act. The Phase 1 Campus site does not support suitable habitat for wetland
dependent species; therefore, it will not result in direct eff ects on these speciesor their
habitats. Based on the Conservation M easures as proposed, the Service has determined
that effectsfrom Phase 1 are insignificant and are not likely to adversely affect the fleshy
owl’ s-clover, Colusagrass, San Joaquin Valley Orcutt grass, hairy Orcutt grass,
Hoover’s spurge, Greene’s tuctoria, Hartweg’ s golden sunburst, vernal pool fairy shrimp,
Conservancy fairy shrimp, vernal pool tadpole shrimp, valley elderberry longhorn beetle,
bald eagle, and San Joaquin kit fox. Inaddition, because the water supply for Phase 1
will be within the confines of the 1995 Operations Criteria and Plan (OCAP) biological
opinion, Phase 1 isnot likely to adversely affect the delta smelt or the Sacramento
splittail. Unlessnew informationindicates that Phase 1 will affect any lised speciesin a
way not considered in this biological opinion, no further consultationfor Phase 1 of the
Campusunder the Act isnecessary. If new informationcomesto light that indicates the
action may affect lised species, please contact us immediately.

Consultation History

The proposed University of California Merced (UC Merced) Campusis the product of
morethan 15 yearsof public involvement, planning efforts, and extensive analyses. In
additionto obtaining direct input from concerned citizens and interested organizations as
part of the planning and environmental review processes, the University and Merced
County have engaged in discussions with variouslocal, State, and Federal agenciessince
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the mid-1990s. Correspondence and informal discussions between the University and the
Service have included:

. On November 28, 1994, the Service submitted a |l etter commenting on the Site
Selection Draft Environmental Impact Report (EIR). Inthis letter, the Service
raised concerns over project-related effectsto fleshy owl’ s-clover, California tiger
salamander, western spadefoot toad (Scaphiopus hammondii), vernal pool fairy
shrimp, valley elderberry longhorn beetle, bald eagle, ferruginoushawk (Buteo
regalis), burrowing owl (Athene cunicularia hypugea), and San Joaquin kit fox
potentially occurring at the Lake Y osemite Site, in additionto concerns regar ding
the other two finalist sites. The letter also recommended development of a Habitat
Conservation Plan which would encompass most or all habitats of lised speciesin
the county in order to address ongoing loss and fragmentation of habitat in Merced
County in light of projected population growth.

. During 1999 and 2000, the University and County engaged in discussions with the
Service, Corps, EPA and the CDFG regar ding the locaion of the UC Merced
Campusand effectsto biological resources. Asaresult of these discussions, in
late 2000, the University proposed to shift the UC Merced Campussite fromits
original locaionto the location of the Applicants’ Proposed Projectsas described
above.

. In March 2001, the University and County submitted a Draft Comprehensive
Alternatives Analysis (CAA) prior to filing formal 404 per mit applications in order
to identify potential alternativesthat could be evaluated further under the Clean
Water Act (CWA) Section 404(b)(1) Guidelines once the formal application
process commenced. The Draft CAA isnot being used to further analyze
alternativesregar ding the 404(b)(1) analysis asit did not meet the criteria of the
404(b)(1) Guidelines. Agency commentsand subsequent discussions regar ding the
preliminary CAA resulted in further direction regar ding the 404(b)(1) alternatives
analyds. This direction will be reflected in the more detailed alternativesanalysis
to be prepared pursuant to the 404(b)(1) Guidelines. This analysis also will be
coordinated with preparation of documentsto be prepared under the National
Environmental Policy Act.

. The local and State environmental review processes also afforded an opportunity
to solicit input fromthe Service on the Proposed Projects. On March 19, 2001,
the Service provided written commentson the Notices of Preparation for the EIRs.
This letter included alist of speciesthat may occur in, or be affected by, projects
in Merced County, and general guidelinesfor identification and conservation of
project effects.
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During preparation of the Long Range Development Plan (LRDP) Draft
Environmental |mpact Report (DEIR) and the University Community Plan (UCP)
DEIR fromMarch through August, 2001, the County and University engaged in a
seriesof discussions with the Serviceand CDFG regar ding the level of information
needed for the agenciesto assess project-related effectsto liged species. During
these discussions, the Service raised a number of concerns related to direct and
indirect effects on vernal pool species, potential effectsto movement corridorsfor
the San Joaquin kit fox, cumulative and growthinducing effects of the LRDP and
UCP, and effectsto anadromous fishin Merced River potentially resulting from
surface-water diversion.

On October 9, 2001, the Serviceand CDFG provided one letter jointly
commenting on the Draft EIRs for the UC Merced LRDP and UCP. Inthejoint
letter, the Serviceand CDFG reiterated concerns over direct, indirect, growth-
inducing, and cumulative effectsto liged species, including potential effectsto
anadromous fish that would result fromthe diversion of surface water from
Merced River. Concerns were raised regar ding potential effectsto a number of
lised species. These concerns have been addressed as part of the preparation of
the Final EIR for the UC Merced LRDP, and are being addressed in the UCP Final
EIR. The University and County will continueto work with the various State and
Federal agenciesto address the concerns stated in the commentson the Draft
EIRs.

Inlate 2001 and early 2002, the University and County met regularly with the
Serviceand CDFG staff to discuss content and level of analysesto beincluded in
the Biological Assessment.

On February 25, 2002, the Servicereceived aletter fromthe Corps dated February
22, 2002, requesting the initiation of formal consultation for fleshy (succulent)
ow!l’ s-clover, Colusagrass, San Joaquin Valley Orcutt grass, vernal pool fairy
shrimp, Conservancy fairy shrimp, vernal pool tadpole shrimp, bald eagle, San
Joaquin kit fox, and mountain plover. The Biological Assessment, CWA Section
404 Permit Applications for UC Merced Campus Project and County of Merced
Infrastructure in Support of UC Merced Project, dated February 8, 2002, was
submitted at the same time. As part of this package, the University submitted the
Resource Mitigation Plan and the County submitted its Habitat Mitigaion Planfor
the infrastructure project.

From April 2002 to June 2002 the Service met regularly with the University,
County, Corps, and CDFG to further discussinformation needs, the analyss,
proposed conservation measures, and compensation plans.
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. On July 8, 2002, the Servicereceived a Supplement to the Biological Assessment
fromthe UC containing additional i nformation needed for the section 7
conaultaion and the Phase 1 water memo.

BIOLOGICAL OPINION

Background Regarding UC Merced

The University of California (University) has proposed the development of a major
research university (UC Merced) on approximately 2,000 acres located in Merced
County, California. Asmorefully describedin the Biological Assessment (BA), dated
February 8, 2002, prepared by the University and the County for Campus Buildout and
the Infrastructure Project, UC Merced is proposed to include a 910-acre"Main Campus,”
a 340-acre"CampusLand Reserve" and a 750-acre” CampusNatural Reserve." As
presently proposed, and asreflected in adraft " University Community Plan" and draft
environmental impact report circulated by Merced County, a 2,000-acre campus-oriented
community (Campus Community) would be developed adjacent to UC Merced to provide
housing and commercial and other uses needed to support UC Merced. The proposed
location of UC Merced and the Campus Community are shown, in their regional context,
on attached Figure 1.

Although the first phase of development of UC Merced (approximately 104 acres within
the Main Campuslocated on an existing golf course) will not result in the fill of waters of
the United States (as described below), development of the remaining portions of the
Main Campus (Campus Buil dout) will result in the fill of approximately 86 acres of
waters of the United States under the jurisdiction of the Corps. Accordingly, on
November 9, 2001, the University submitted to the Corps an applicaionfor a Department
of the Army (DA) permit under Section 404 of the Clean Water Act to fill such
jurisdictional watersin connection with Campus Buildout. Development of Campus
Buildout will require the install ation of roadw ays and other public infrastructure, the
development of whichinfrastructurewill also result in the fill of jurisdictional waters. On
February 8, 2002, the County submitted to the Corps an applicaionfor a DA permit
under Section 404 to fill approximately 4.49 acres of jurisdictional watersin connection
with the development of that infrastructure (Infrastructure Project). On February 8,
2002, the University submitted supplemental informationto the Corps in support of the
UC Merced section 404 per mit application.

Because of the relationship between Campus Buildout and the Infrastructure Project, the
permit applications submitted by the University and the County are being processed
jointly, and the Corps hasissued two public noticesin connection with those applications
(PN 199900203 and PN 200100570).
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Conaultation Process

As described above, prior to the issuance by the Corps of fill permits, Applicants'
Proposed Projectswill be subject to avariety of analyses, including review under the
National Environmental Policy Act (NEPA) and applicaion of the criteria set forth in the
404(b)(1) Guidelines, including a complete Least Environmentally Damaging Practicable
Alternative (LEDPA) analyss. These analyses may result in modifications to the
Applicants' Proposed Projects, possibly including changesto their sizes, configurations or
locations, to the extent those changesare practicable and consistent with the University
and the County’s stated project purposes. The University’ sstated purpose is to establish
amajor research university in Merced County that will ultimately support 25,000
full-time equivalent students, with an associated community needed to support the
University. The County's stated project purpose isto support the proposed UC Merced
campuswith necessary infrastructure adjacent to the proposed campus.

In light of the possibility of such modifications, the Applicants have prepared aBA
Supplement to provide a broader analysis of the effects of Applicants' Proposed Projects,
i.e., asthey may be modified as aresult of the NEPA, LEDPA or other anaytic
processes. This will allow the Serviceto: (1) complete a comprehensive eva uation of
the potential effects of development of Campus Buildout and the Infrastructure Project,
together with interrelated and interdependent actions (as described in the BA), and
conclude formal consultations; (2) ensurethat the Service's analysis contemplates not just
the Applicants' preferred proposals for development (as they may be modified by the
Corps' regulatory process), but any alternative within the area shown on Figure 1 (Study
Area) that may result fromapplication of federal regulatory standards; and (3) provide
valuabl e, up-front biological informationthat can be used by the Corpsto aid in their
environmental review under NEPA and the section 404(b)(1) Guidelines.

Inorder to have areliable analytic guideto governthe Service’ s biological analyss, the
Applicants have agreed to a set of environmental parametersthat will governthe
development and operation of the Applicants' Proposed Projectsas they may be modified
during the Corps' regulatory processes. These Parametersareintendedto avoid,
minimize or mitigate effects on federally-listed speciesthat may otherwise result fromany
development activities that ultimately receive Section 404 authorization by the Corps.
The Applicants have agreed that these Parameterswill apply to the Applicants’ Proposed
Projectsand any alternative within the Study Areathat ultimately may be approved by the
Corps. The Service has assumed in conducting its biological analysisthat the Parameters
will be implemented as a part of the Proposed Actions.
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Description of the Proposed Action

As described above, the Service's analysis assumesthe possibility that the Applicants'
Proposed Projects may be modified during the NEPA process or as aresult of the Corps'
LEDPA analyss. Because the Preferred Alternative may be different (or in adifferent
location) fromthe Applicants' Proposed Projects, the Service's analysisis sufficiently
broad to cover any alternative that is eventually preferred by the Corps and located within
the Study Area. Asdescribed above, the Service's analysis assumesimplementation or
satisfaction of the Parameters, whichthe Applicants have agreed will be implementedin
connection with whichever alternative obtains section 404 authorizations.

The actions eval uated by the Service during the present consultation (Proposed Actions)
can be defined as: "CampusBuildout and the Infrastructure Project, as proposed or as
those projectsmay be modified or relocated within the Study Areaas aresult of the
Corps' decisionmaking processes, subject to and in light of the Parameters as described in
Section |11 of the BA Supplement.” These Proposed Actions, together with the eff ects of
interrelated and interdependent actions, serve as the basis for the Service's biological
opinion.

In addition to the Parameters, the Proposed Actions are assumed to incorporatethe
"Conservation Measures" describedin Part 1V of the BA Supplement and as stated in the
Description of the Proposed A ction of this biological opinion. These Conservation
Measureswere originally proposed and adopted by the University in connection with its
environmental review of the LRDP under the California Environmental Quality Act
(CEQA). The BA expandsupon the conservation measuresoriginaly proposed in the
University's and County’s CEQA documentsand applies them specifically to the
Proposed Projects. For the purposes of this consultation, the University and the County
have further refined these measuresto make them applicable to any alternative that may
be approved by the Corps within the Study Area. The Service has considered these
measures as a part of the Proposed Actions.

Study Area

The Study Area subject to the Service's review as a part of this consultation, as shownin
Figure 1, has been expanded to include certain areas | ocated outside of the Study Area
describedinthe BA. The Study Areawas configuredto allow condderation of potential
effectsof locating the Proposed Actions in a variety of settings. This configuration
allowed analysis of various project designs entailing combinations of lands supporting
agricultural and other types of development, as well as undeveloped landsin the vicinity
of the Applicants’ Proposed Projects. The boundary was delineated along recognizable
roads within the Study Areavicinity (with the exception that the VST land boundary was
used in the northeast). Highly developed lands near the City of Merced were considered
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to be infeasible for Campusand Campus Community development, and were excluded
fromthe Study Area.

Although the Applicants’ Proposed Projectswould not be expected to result in species-
related eff ects within these additional areas, certain of the Parameters (e.g., development
of aregional conservationstrategy) areintendedto limit the effects of other projectsthat
might occur within this broader area. Moreover, thereis some possibility that the Corps’
review under NEPA may involve alternativesthat could result in such effects. Therefore,
this biological opinionisbased on areview of the species-related resources within this
broader area, and eval uatesthe potential effects of the Proposed Actions to the extent
they would involve these areas.

Phase 1 of UC Merced

The University is proposing to devel op the Main Campusin phases. Congruction of the
first phase of the Main Campuswould begin in 2002 at the southern end of the Main
Campus, on approximately 104 acres of the existing 197-acre Merced Hills Golf Course
located outside of any wetlands or other areas under Corps jurisdiction pursuant to the
Clean Water Act (Figure 2). Upon opening, Phase 1 will accommodate approximately
1,000 studentsand 500 faculty and staff, with increasing enrollment over the next four
yearsto reach atotal of approximately 3,600 studentsand 1,180 faculty and staff.

Phase 1 will consist of approximately 18 acres of academic core uses, 33 acres of student
housing, 13 acres of campuslogistical support facilities, 15 acres of athletic and
recreationfields, and 24 acres of parking. The Phase 1 academic core, upon opening,
would consist of a Scienceand Engineering Building, a Classroom Building, and a
Library/l nformation Technology Center. Initial campushousing and dining facilities
would be located to the southwest of the academic facilities. Necessary utilitiesincluding
acentral plant, surface parking and road infrastructure also would be constructed.
Additional facilitiesare planned for congruction between 2004 and 2008 and include
additional student housing and dining, a Recreation Center, a Campus L ogistical Support
FacilitiesBuilding, a second Science and Engineering Building, and a Social Science and
Management Building. All off-site infrastructurerequired to serve Phase 1 will consist of
existing roadw ays and install ation of utilitieswithin existing roadway rights-of-way.

The Phase 1 Campusboundary is|ocated outside the watersheds of existing vernal pools
and other wetlandsto assurethat no significant adverse changesoccur in the biological
functioning of the vernal pools and swalesoutside of that boundary. No fill activitiesare
proposed within existing vernal pools and wetlands as part of Phase 1. None of the
Improvementsrequired as part of Campus Buildout and the Infrastructure Project are
required for Phase 1. Althoughtwo vernal pools are located adjacent to the northern
boundary of the Phase 1 Campussite, these pools are upgradient of the existing golf
course access road, whichwill be used for congruction access to the Phase 1 site, and
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they arelocated outside of the footprint of the congtruction area. Thus, because all Phase
1 congruction will occur within the Phase 1 boundary and outside of the watersheds of
existing vernal pools, swales, and other wetland resources, Phase 1 will not impact
downgradient or upgradient wetlands.

Although Section 404 authorizations are not required for Phase 1, these development
activities are an integral part of the Main Campus. Accordingly, this analysis addresses
the potential eff ects of the development of Phase 1.

The Parameters

As described above, the University and the County have agreed that the Parameters will
apply to any Preferred Alternative that may be selected by the Corps within the Study
Area. These Parameters are not, however, intended to control the Corps' analysis under
the laws and regulations applicable to the Corps. Whereapplicable, these Parameters
apply bothto the development projects specifically proposed by the University, the
County, and to other development occurring within the Study Area. I1nadditionto the
Parameters, the University and the County have proposed a number of additional
"Conservation Measures" which, in many cases, will serve to implement the Parameters
described and are considered part of the Proposed Actions.

The Parameters are as follows:

1. Development of Conservation Strategy

a The Applicants will prepare and implement, in coordination with the
Serviceand CDFG, a comprehensive strategy that incorporates the
ConservationMeasuresfor the San Joaquin kit fox, vernal pool plant
speciesand branchiopods, and other protected speciesto guidethe
development and implementation of specific conservation for the Proposed
Actions and as needed to assurethat other development within the Study
Areais consistent with the Conservation Strategy as described in parameter
1b, below.

b. The Conservaion Strategy will include monitoring and adaptive
management measures and be consistent with and intended to implement the
Recovery Plan for Upland Species of the San Joaquin Valley, California,
and any futurefederal recovery planning efforts.

2. Parametersfor Covered Projects
a. All conservation actions described below will be developed and

implemented by the appropriate party, including the CDFG where
appropriate. These conservation actionsinclude, among other things,
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completion by the Applicants of the Conservation Strat egy; compl etion of a
review by the Serviceof al preserve landswhich have been acquired (i.e.,
in fee or easement) to dateto determine the applicability for conservaion
for protected species; advance Servicereview and approval of further fee or
easement acquisitions; and compl etion of a Resource Mitigation Plan (to be
prepared for the Main Campus as described below) and Habitat Mitigation
Plan (to be prepared for the Infrastructure Project as described bel ow)
consistent with the parameters set forth herein. The Resource Mitigation
Plan and Habitat Mitigation Plan will include, among other thingsand in
additionto the measuresset forth in the BA supplement, management
strategies and financial assurancesfor the monitoring and management of
preserve landsand a strategy for addressing indirect effects. All the above,
including the terms and conditions of conservation easementsand
management plans, and the adequacy of funding assurances, will be subject
to review and approval by the Corps and the Service.

b. The Applicants will develop, in coordination with the Service, Corps, and
CDFG, aplanto address potential effectsto the San Joaquin kit fox, which
will be consistent with the Conservation Strategy and may be included in
the Resource Mitigation Program and/or Habitat Mitigation Plan. This
plan, at aminimum, will address a migration corridor to the northand
northeast of the Proposed Actions (as presently proposed by the
Applicants) to be protected and maintained through acquisitions and other
possible actions (e.g., passage over canals). Any such acquisitions will be
consistent with the establishment of a connection to the Sandy Mush Road
area.

C. The extent and nature of proposed conser vation, and any proposed ratios,
for grassland and vernal pool specieswill be at least equivalent to those set
forth in the BA and will be approved by the Service and the Corps together
with any avoidance and minimization measures.

d. Management plans and adequate financial assurancesfor long-term
monitoring and management of identified preserve landswill be providedto
and approved by the Service and the Corps.

e. No direct impact to Conservancy fairy shrimp, including its watershed, will
occur. Indirect effectsto the Conservancy fairy shrimp will be minimized
and avoided to the maximum extent practicable. Any unavoidable indirect
effectsto occupied Conservancy fairy shrimp habitat will be compensated
through the preservation of habitat within areas approved by the Service
and the Corps as set forth more specifically below and found in the BA
supplement.
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f. For San Joaquin Valley Orcutt grass, Colusa grass, fleshy
owl's-clover, hairy Orcutt grass, Hoover’s spurge, Greene’s tuctoria, and
Hartweg’s golden sunburst, the University will, to the maximum extent
practicable, avoid and minimize effects on these federally liged plant
speciesthrough siting, design, and conservaion measures. Any occupied
habitat of these seven liged specieswill be preserved within areas approved
by the Serviceas set forth more specifically below in the Conservaion
Measures. For effectsto vernal pools and associated habitats, as well as
any other wetlands, the Applicants will develop and implement a
restoraion/creaion planfocusing on areas wherethe vernal pool signature
or suitable extirpated habitat is still present or other suitable areas. This
plan will include appropriate monitoring and adaptive management
measures, together with adequate financial assurances, to be reviewed and
approved by the Service and the Corps.

3. Parameters Regar ding Development and Other Discretionary Projectsin the Study
Area
a. Merced County will provide written assuranceto the Service and the Corps

that for all discretionary projectspermitted by the County within the Study
Area, other than the Proposed Actions, that may result in take of aliged
species, Merced County will require compliance with the Endangered
SpeciesAct. This provision will include projectsserved by stateor
federally-funded roadw ays or other infrastructure that may be developed to
serve the Campus or the Campus Community.

b To ensureno effect on Merced River and delta species (which are not
subject to this consultation), withdrawals fromthe Merced River resulting
fromthe Covered Projects(i.e., for recharge purposes) will be within the
parameters of the existing OCAP biological opinionand formal
consultation. The Applicantswill also provide evidence that groundwater
pumping and stormwater dischargeswill not affect liged species.

Conservation Measures

This section describesconservation measuresthat the University and the County have
agreed to apply in order to avoid, minimize, and compensatefor potential effectsthat the
Proposed Actions could have on liged species. Conservation measuresfor the Proposed
Actions are presented first; these are followed by specific conservation measuresfor the
Phase 1 Campus project.
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The Conservation Measuresinclude a variety of avoidance, minimization, and
compensation measuresfor eff ects on wetlands and other biological resources. For the
proposed UC Merced Campus, these measures are included within the RMPs’ following
elements: siting and design, congruction mitigation, oper ations and maintenance,
compensation, and adaptive management. For the Infrastructure Project, these measures
are included within the HMP’ s following elements: avoidance and minimization,
compensation and monitoring and adaptive management, as describe further below. The
Conservation Measures for the Campus Community (an interrelated and interdependent
project) are based upon the objectives and policiesin the draft UCP.

Adopted Environmental Commitments for the UC Merced Campus

The most important conservation measuresthat apply to the Proposed Actions are the
Parameters, which describe commitmentsfor additional planning, analys's, and actions
that will be conducted in response to the final selection of a Preferred Alternative through
the NEPA and Section 404(b)(1) processes. The Parameters also identify the requirement
for Service approval of specific conservation measuresthat will be proposed by the
University as a part of the Proposed Actions. In many cases, the specific conservation
measures described below will implement the Parameters. Conservation measureswill be
refined in accordance with the Parameters. These measureswill be subject to extensive
conaultationwith and approval by the Service, CDFG, and the Corps.

The Resource Mitigation Plan for Campus Buildout

In connection with its environmental review of the UC Merced Campusin compliance
with the CEQA, the University committed to devel op and implement a Resource
Mitigation Program to mitigate the effects of the University's proposed Campus Buildout
on abroad variety of biological and wetland resources. Asdescribedintheinitial BA,
one component of this program is a proposed Resource Mitigation Plan for Federally
Listed Speciesthat May Be Affected by the Establishment of the University of California,
Merced. Thisinitial Resource Mitigation Plan (RMP) accompanied the University's
applicaionfor a Section 404 permit for the Applicants' Proposed Projects. The initial
RMP included avoidance, minimization, and compensation actions (conservation
measures) to address the potential effectson lised speciesof the University's specific
CampusBuildout proposal. The RMP remains arecord of the University's commitments
that arerelevant to the Applicants' Proposed Projects, aswell ascommitmentsthat are
applicable to any other site or configuration within the Study Areathat may be identified
asthe Preferred Alternative through the NEPA and Section 404 processes.

The original RMP was programmatic in nature. It described a seriesof conservation
program elementsto avoid, minimize, and compensate for eff ects of the proposed campus
configuration on liged species, during its various stages of planning, construction, and
operation. Thus, major program elementsincluded Campussiting, design, construction,
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operation and maintenance, compensation, and adaptive management. Likethe
Parameters, the original RM P specifically recognized that additional analysis and planning
would be required to devel op specific conservation programs and specific measuresand
that the Servicewould have involvement in development of these measuresas well as
authority to approve them.

The shift in focus, for purposes of section 7 consultation, fromthe Applicants' Proposed
Projectsto the Proposed Actions, together with application of the Parameters, has
necessitated a modification of the conservation measuresoriginaly identified in the RMP.
Because the Applicants' Proposed Projectsare within the Study Areaunder eva uaionin
project section 7 consultation, the Conservaion Measures remain generally applicable to
the Proposed Actions. The conservation measures presented in this section include the
measuresidentified in the original RM P, the Infrastructure Project Habitat Mitigation
Plan (HMP), the policies contained in the County’s Draft UCP, and the Parametersto
ensurethat congruction of a Campus, Infrastructure Project and University Community
elsewherein the Study Areawould not result in jeopardy to lised species.

The conservaion measures demonstrate the process and specific commitmentsthat the
University is committed to employ, consistent with the Parameters, to avoid, minimize,
and compensatefor the effects of constructing a UC Merced Campus, Infrastructure
project, and associated University Community in the Study Area.

LRDP Biological Resource Policies and Mitigation Measures

As part of the LRDP for the Applicants' Proposed Projects, the University adopted 11
LRDP policies gover ning the protection of biological resources. These policiesrequired
that the University ensureno net loss of wetlandsfunctions and valuesand avoid and
minimize eff ects on annual grassland habitats and special-status speciesand their
associated habitats. Wheredirect effectsto special-status species cannot be avoided
completely, the University isrequired to compensate through preservation, creation,
restoration, or enhancement.

The Final LRDP EIR contains 11 major conservation measuresto mitigate effectson
biological resources caused by the Applicants' Proposed Projects. These conservation
measuresrequire the University to devel op and implement a Resource Mitigation
Program that will result in the acquisition and preservation of substantial acreages of
vernal pool-dominated grassland habitat and other wetland resources throughout eastern
Merced County, and in the restoration, enhancement, or creation of wetland resources
within these preserved areas. The RMP isacomponent of the Final LRDP EIR Resource
Mitigation Program. Additionally, the Final LRDP EIR conservation measuresrequire
the protection of and compensationfor direct effects on special-status species(vernal
pool crustaceans, San Joaquin kit fox, special-status plants, California tiger salamander,
and avian species). The University is also required to implement grassland management
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strategies and minimization measuresto address indirect and cumulative effectson
special-status speciesand their associated habitats.

In connection with its review of the Infrastructure Project and the Campus Community in
compliance with CEQA, the County committed to devel op and implement aHMP to

miti gate the effects of the Infrastructure Project and the Campus Community on a broad
variety of biological and wetland resources. The Infrastructure Project HMP provides
specific mitigationto avoid, minimize, and compensatefor effectsto biological resources
caused by implementation of the Infrastructure Project. Similarly, the County has
prepared a draft University Community Plan (UCP) whichincludes objectives and policies
intended to offset adverse effectsto biological resources. Pursuant to these policies, the
County either will expand the Infrastructure Project HMP to address additional resource
effects of the Campus Community or it will devel op project-specific HMPsfor each
individual project within the Campus Community.

Compensation Measures for Phase 1

In addition to the summary of ConservaionMeasuresto whichthe University and County
have committed for purposes of section 7 consultaion on the Proposed Actions, the
University has proposed specific Conservaion Measures applicable to the Phase 1
Campus. While liged speciesissueswill be addressed for the remainder of the Proposed
Actions through subsequent planning, implementation, and Service approval of
conservaion measures consistent with the Parameters, a specific location and
configuration for the Phase 1 Campus has been determined. Consequently, for purposes
of this consultation, the Supplemental BA contains specific conservaion measuresto
address effects of the Phase 1 Campuson liged species. This detailed conservation
program is presented in Adopted Conservation Measuresfor the Phase 1 Campus Project,
following the description of conservation measuresfor the overall campus.

Campus Siting Measures

The University will implement a variety of measuresto minimize effects of campussiting
in the Study Area. First, the University has avoided certain important areas as part of its
proposal to develop the proposed UC Merced Campus. Second, conservaion easements
have been acquired, or will be acquired, for substantial areas of key habitat for lised
specieswithin the Study Area. These measureswill be identified, evaluated, and
augmented as needed to meet the requirements of the Parameters, and will be subject to
review and approval by the Service.

The Parameters and the requirement to select the LEDPA for campussiting ensurethat
the Campuswill not be relocated or reconfigured in away that leadsto more effectsthan
would occur if the Applicants' Proposed Projectswere selected as the Preferred
Alternative.
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Siting Commitments Made for the Currently Proposed Campus Location

The following siting requirementswere applied by the University to determine the
preferred configuration and | ocation of the Proposed Project for CEQA purposes in order
to avoid effectsto liged species. These measuresinclude: (1) establishing the northern
boundary of the Main Campusto reduce effectsto the clay playa east of Lake Y osemite;
(2) locating the Main Campusto avoid the watershed of the vernal pool occupied by
Conservancy fairy shrimp; (3) locating the Main Campusand Campus Land Reserve to
maintain a 250-foot setback fromthe watershed supporting the Conservancy fairy shrimp;
and (4) designing the Campusto minimize fragmentation of habitat in the vernal -pool
dominated grassland habitat. These restrictions, in conjunctionwith the Parameters, will
continueto apply to any Campus configuration that may be approved in accordance with
this biological opinion.

Restrictions on Campus Siting Imposed by Existing and Pending Conservation
Easements

Condraintson siting the Proposed Actions within the Study Area are imposed both by the
Parameters and by existing and pending commitmentsto protect landsthrough acquisition
of conservation easements.

The Parameters specify the development of a conservation strategy for the San Joaquin
kit fox, vernal pool species, and other specieswithin the Study Areaprior to siting and
implementing the Applicants' Proposed Actions. The parameters also call for a Resource
Mitigation Plan and Habitat Management Plan for the Campusand Infrastructure
projects, respectively, that will: address a movement corridor for San Joaquin kit fox to
the north and east of the location of the Applicants' Proposed Projects; avoid any impact
on the habitat of Conservancy fairy shrimp and its surrounding watershed; and acquire
compensationlandsat aratio equal to or greater than that specified in the project BA.

I mplementation of these measureswill constrain the availability of land available for
campussiting to those that would result in equal or fewer effectsthan those identified in
the BA for the Applicants' Proposed Projects.

As part of planning for protection and compensationfor effects of the Proposed Actions,
the University and the Wildlife Conservaion Board (WCB) (in cooperaionwith CDFG)
have initiated cooperative efforts to acquire conservaion easementson landsthat would
protect liged speciesand their habitats in eastern Merced County. Landswithin the
Study Areawith existing and pending easementsare shownin Figure4 and are
summarized in Table 1. Easement |landshave been selected for their highvalueto liged
species, aswell asfor their general ecosystem values. The easement program is discussed
in detail below (Overview of Existing Land Acquistion Program). The State has secured
these landsunder conservaion easement because of their high habitat val ues.
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Accordingly, because these landswill be under conservaion easement, development of
the Proposed Actions will not occur on these easement |ands.

Campus Design Measures

At least thirty days prior to issuance of congruction contractsfor various phases of
campus development, the University will incorporate conservaion measuresinto the
design phase to avoid and minimize direct and indirect effectson liged speciesand their
habitats within areas adjacent to the Proposed Actions. The adopted measureswill be
reviewed by the Servicewithin areasonable time and modified or augmented as necessary
to meet the conservation requirements of the Parameters. Specific conservation measures
adopted by the University for Campus design are discussed bel ow.

. Control stormwater and irrigation runoff to avoid and minimize effects on natural
hydrology and vernal pool ecosystems. A stormwater management systemwill be
designed, constructed, and operated to avoid and minimize alteration of natural
hydrologic regimes, increasesin sediment and nutrient loading, and introduction of
pesticideor other hazardous material in runoff. This systemwill be established to
avoid and minimize indirect effectson aquatic systems in areas outside the Campus
that may support lised species. The stormwater management systemwill be
designedto control runoff within the boundaries of the Campus, with temporary
storage in detention basins (which will result in some groundwater recharge), and
then discharged to surface stream systems to mimic the natural pattern of runoff
into these systems. The campusexterior will be carefully designed to ensurethat
no unnatural runoff is delivered to surrounding lands.

. Construct perimeter fencing to discourage human and pet disturbance of adjacent
habitat areas. Prior to start of Phase 1 construction, perimeter fenceswill be
constructed along the Campus boundary (between devel oped areas and any area
that could provide access to adjacent habitat areas for lised species) to discourage
trespass by humans and dogs.

. Incorporate measuresinto lighting design to minimize escape of light into habitat
areas. To minimize effectsof introducing light fromthe Campusinto adjacent
habitat areas, the Campusexterior lighting systemwill be designedto locate,
shield, and direct lighting to minimize stray "trespassing" of light into adjacent
habitat areas.

Construction Measures

The University will prepare and implement a Congtruction Mitigation Plan for each major
phase of Campus Buildout Development to avoid and minimize direct and indirect effects
of congruction activities on liged speciesand those candidate speciesthat the Service
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has requested to be treated asliged species. Many of these construction measuresare
standard measurestypically required by the Servicefor major congruction projectsin San
Joaquin Valley habitasthat support liged species. The measureswill be adapted in the
congruction mitigation plans for each individual congtruction phase and action, and the
plans will be approved by the Service, as specified in the Parameters. The Congruction
Mitigation Plans will address, at a minimum, the following conservation measures:

. designation of a biological monitor to be onsitewhenever new ground disturbance
occursor when any ground disturbance occurswithin 250 feet of adjacent habitat
areas;

. reporting of biological monitoring results;

. incorporation of species protection obligations into construction contracts,

. training for construction personnel (including multilingual training, if needed);

. incorporation of best management practices (BMPs), including dust-control

measures, erosion reduction and sediment control, and restricted equipment
refueling and maintenance practices,

. congruction staking, flagging, signage, and fencing;

. identification of congruction staging areas in the Congruction Mitigation Plan and
monitoring establishment and oper ations at these sites by a biological monitor;

. salvage of plantsand invertebratesfor use in wetland restoration (if approved by
the Service);

. congruction measuresto minimize take of San Joaquin kit foxes, including
preconstruction surveys and controls on activities of congruction activities and
personnel, as described in the Service's Standardized Recommendations for
Protection of the San Joaquin Kit Fox Prior to or During Ground Disturbance

(1999);
. prevention and control of undesirable invasive plant species;
. postconstruction monitoring and conser vation; and
. applicaion of al relevant congruction conservation measuresto congruction

activities associated with habitat restoration and creation on conservéaion
easement lands.
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The Congruction Mitigation Plan for each phase will be subject to review and approval
by the Service, the CDFG, and the Corps prior to ground disturbance.

Campus Operations and Maintenance Measures

The University will adopt and implement measuresto protect habitat valuesand minimize
eff ects of Campus oper ations and maintenance (O& M) activities on adjacent lised
species. The measuresto providethis protection will be incorporated into the various
elementsof the overall Campusfacilities management program (e.g., work program
descriptions, training programs). These Campus O&M actions will be subject to review
and approval by the Service, the Corps, and CDFG. The University Environmental
Manager will be responsible for ensuring that these requirementsareintegrated into the
Campus O& M program as each phase of development proceeds.

The O&M conservation measureswill include the following measures:

. Implement a continuous public education program. The University will implement
acontinuous public education program to inform students, staff, and faculty of the
sensitive resources within undeveloped areas of the Campus and on lands adjacent
to the Campusto promote the need to protect these resources. The program will
be implemented through media and direct contact methods, outreach, signage, and
interpretive exhibits.

. Establish Campus-wide leash rulesand an animal control program. The University
will adopt rulesrequiring that petsbe |leashed and devel op an animal control
enforcement program to discourage movement of free ranging dogs onto adjacent
landsthat are occupied or suitable for lised species.

. Minimizeuse of herbicides and other pesticides. The University will incorporate
procedures into its management of developed ornamental landscapesand
undeveloped landsto minimize pesticideuse and to avoid and minimize potential
for effectson lised speciesfrom movement of herbicides and other pesticides
(e.g., through drift or runoff). This program will include development of a
pesticide use plan as part of an overall Integrated Pest Management (IPM) planfor
the Main Campusthat specifiesrestrictions and conditions of pesticideapplication.
Control of runoff was addressed previously in Campus Design M easures.

. Develop an invasive speciescontrol program. The University will control invasive
weeds that may pose threatsto sensitive resources on surrounding lands by
restricting landscape use of speciesthat may pose threats, establishing an ongoing
IPM program for weed control on devel oped lands, and controlling weed
populations that establish on the Campusduring congtruction activities or on
vacant Campuslandsprior to development activities.
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. Devel op a management plan for the management of conservaionlands. The
University will prepare a Management Plan to establish the management measures
and maintenance of preserve landsand to protect lised specieson all landsthat
will be controlled by the University through ownership or acquisition of
conservaion easementsand for landsunder Wildlife Conservation Board (WCB)
easements. Landsunder University ownership include the Campus Natural
Reserve and the Virginia Smith Trust Remainder Property that will be placed
under conservation easement, and any other landsfor whichtitle or easementsare
acquired by the University itself as part of the UC Merced Project. Under the
Management Plan, these landswill be actively managed. Landswhich have been
or will be acquired by the WCB also will be covered by the Management Plan,
although they may be managed differently from University-owned easement lands
and their management will not be the University’ sresponsibility. The Management
Planwill be prepared in consultation with the Serviceand CDFG as specified in
the Parameters, and will provide an umbrella strategy for the management of the
preserve landsas awhole, taking into account the different levels of management
and methods of financing that may apply to various properties. The Management
Plan will specify management policies and practicesto limit and control human
access, approve and manageresearch and educational uses, control petsand
nonnative animal and plant species, conduct livestock grazing, prevent and control
wildfires, and enhance habitat conditions.

Compensation Measures for the Proposed Actions

In accordance with the Parameters, the University will devel op a comprehensive program
to compensatefor the direct and indirect effects of the Proposed Actions on lised species
through acquisition and protective management of existing habitat as well as acquisition
and restoration of previously degraded habitats. Substantial accomplishmentshave been
achieved for the acquisition portion of the compensation plan.

The University will complete a Project Compensation Plan to address acquisition and
management of lands supporting high-quality habitats and landsthat will be restored to
provide wetland compensation. The Project Compensation Plan will identify specific
preserve landsthat will be used to compensate for speciestake and habitat |osses,
measuresthat will be undertaken to implement compensation, resulting habitat benefits
derived from compensation, and an adaptive management program to implement
compensationactions over time. The plan will be prepared to respond to the specific
effects of the Preferred Alternative.

The Project Compensation Plan will describe the site characteristics, proposed activities,
and resulting conditions for each proposed compensationareato verify their
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appropriateness in offsetting project-related effects. The Compensation Plan will fulfill
the requirementslised below.

Identify Appropriate Ownership of Preserve Lands. For conservationlands
currently owned in fee by the University, the University will identify the
appropriate conservationentity (e.g., NRS, UC, or other conservaion entity) to
hold feetitle and/or conservation easementsto the preserve landsin per pet uity.
For WCB acquired conservationlands, the WCB will identify the appropriate
conservaionentity. All conservationeasementsfor future Preserve Land
acquisitions will be reviewed and approved by the Serviceto ensurethat (1) the
lands sought for protection are appropriate to serve as mitigation; and (2) the
easementsthemselves contain, among other things, appropriate use restrictions,
management requirementsand provisions for monitoring by the Service and the
Corps.

Identify Management Budgets and Funding. The University will establish
appropriate funding mechanisms and a budget for the perpetual management and
monitoring of the CNR and VirginiaSmith Trust (VST) Remainder Property lands.
Additional funding will be identified for the management of preserve lands
acquired after issuance of the BO, depending on the level of management
necessary to meet the compensationrequirements of the project. Asspecifiedin
the Parameters, the University will ensurethe availability of adequate financing to
implement the Management Plans.

Identify Wetland Habitat Restoration Actions. The Plan will describe al landsand
wetland areasto be preserved, enhanced, restored, or created. It will also clearly
describe al conservation measuresto be implemented. The Project Compensation
Plan will define the applicable preserve criteria, habitat restoration protocol, and
success criteria for special-status specieson the conservaion lands.

Identify Management Programs. The Project Compensation Plan will establisha
long-term protocol for management and maintenance of habitats for special-status
speciesoccurring in CNR and VST Remainder Property landsand will identify
management practices which could be implemented on future WCB preserve lands.
Funding assurancesto support management on the CNR and VST Remainder
Property will be reviewed and approved by the Service, CDFG, and the Corps.

Prepare a Comprehensive Monitoring Program. A monitoring program will be
developed that describesthe monitoring requirementsfor each compensation area.
The monitoring program will identify specific methods and performance standards
that must be achieved for conservation applied to each species. Monitoring will
address basic compliance (e.g., Wererequired actions performed?), and
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effectiveness questions (i.e., Werethe actions successful in accomplishing the
compensation goals of the plan?).

Surveys will be conducted by qualified specialists to monitor the status of lised
specieson compensationlands. The surveys will monitor progress over a 10-year
period (or as otherwise required in the plan) in meeting the success criteria
specified in the Project Compensation Plan for each site. The monitoring plan also
will identify needsfor adaptive management. Accesswill be specified for the
Service, CDFG, and the Corps to verify management and monitoring resultsand
compliance with the BO and Section 404 permit.

Identify Adaptive Management Protocols. The Planwill contain an adaptive
management component that will describe the process by which monitoring results
will be used to evd uate the effectiveness of management activities, how the
management program or specific practices may be modified to achieve the
compensation objectives of the site, and when and how approvals for such changes
will be acquired.

Inorder to fulfill the above requirementsand as specified in the Parameters, the
Compensation Plan will incorporate:

areview by the Serviceand CDFG of existing and pending easementsto evd uate
their applicability for conservation of protected speciesin the Study Area;

measuresto provide funding for management and monitoring of the CNR and VST
Remainder and preserve lands secured for wetland creation or restoration;

establishment of a kit fox movement corridor to the north and east of the
Applicants' Proposed Projects;

other possible actions (e.g., passage over canals) to enhancekit fox movement;

compensation of any unavoidable effects on Conservancy fairy shrimp by
preservaion of Service-approved habitats;

for effectson San Joaquin Orcuitt grass, Colusagrass, fleshy owl’ s-clover, hairy
Orcutt grass, Greene’ s tuctoria, Hoover’s spurge, Bogg’s L ake hedge-hyssop, or
Hartweg’ s golden sunburst, preservation of habitat occupied by these species;

preservaion of occupied habitat for effectson al special status plant species
evaluated in the Supplemental Biological Assessment; and,
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. development and implementation of arestoraion/creaionplanfor effectson
vernal pools and associated habitats that focuses on areas supporting vernal pool
"signatures" or other suitable sites and that includes an appropriate monitoring
plan and financial assurances.

The specific scope of compensation activitiesidentified in the Habitat Compensation
plans (i.e., acreages, locations, proposed management and enhancement activities) will be
determinedin part by the effectsfor whichthey are intended to compensate. In
accordance with the Parameters, the plans will be prepared with Serviceand CDFG
involvement and subject to approval by each agency as well as by the Corps.

The following sections describe current compensationland commitments, the proposed
planning processes for future compensation, the management commitmentsto be applied
to compensation areas, and proposed strategiesto compensatefor variouslised species
groups.

Overview of Existing Land Acquisition Program

The land and easement acquisition program for UC Merced has beeninitiated by the
University and the WCB as aresult of direction and funding provided by the California

L egislatureand several privatefoundations. The land acquisition program is designedto
compensatefor the potential effects of the Proposed Actions and related development on
liged species. Because many of the speciesthat may be affected by the Preferred
Alternative require vernal pools and associated seasonal wetland habitats, this
compensation effort is closely coordinated with the strategy to compensatefor effectson
wetlands and other waters of the United States.

The University and the WCB have initiated a program to securelargetractsof land
supporting concentrations of high-quality vernal pools and related aquatic habitatsin the
Study Area. Although some of the initial landsacquired for compensation by the
University were directly associated with Campus Buildout under the Applicants' Proposed
Projects, these landsare committed for protection through acquisition of conservation
easements. Additional management and protection measures may vary depending on the
final Preferred Alternative and the resulting requirementsfor project conser vation.

The University has acquired title to the 7,030-acre VST property. Of this area, 910 acres
was designated for development for the Main Campusin the context of the Applicants'
Proposed Projects. The Applicants' Proposed Projectsalso includes the 750-acre Campus
Natural Reserve (CNR) and the 340-acre CampusLand Reserve (CLR). The remaining
5,030-acreportion of the VST property (VST Remainder Property), whichis owned by
the University but is not formally part of the UC Merced Campus, has been committed to
preservaionthrough aconservation easement and will be managedto maintain and
enhanceits natural environmental functions and val ues.
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The CNR and the VST Remainder Property (whichtogether comprise 5,780 acres, see
Figure 4) will remain in an undeveloped state, will be managed under a conservation
easement approved by the Service, and will be dedicated entirely to conservation and
limited controlled research and educational activities. This management will be subject to
an adaptive management planto be reviewed and approved by the Service and other
agencies. Activitiesand public access onthe CNR and the VST Remainder Property are
restricted, with recreational activities being entirely prohibited.

The CNR, and possibly the VST Remainder Property, will be managed as part of the
University of California Natural Reserve System (NRS) or will be managed by the
Campusin amanner consistent with NRS guidelines. Thus, regardless of the outcome of
the section 7 and Clean Water Act 404 per mit processes, the University will protect a
total of 5,780 acres that may be used to compensatefor effects of the Campuson
wetlandsand lisged species. The funding ultimately allocated to additional easement
acquisition may be influenced by the Preferred Alternative's size and locaion and the
consequent need for compensation.

Compensatory Wetland Mitigation Plan

The University will prepare and submit to the Service, CDFG, and the Corps for review
and approval a detailed Compensatory Wetland Mitigation Planfor onsiteand offsite
wetland preservation, enhancement, and/or restoraion and creation conservation efforts.
The goal of the Compensatory Wetland Mitigation Planisto ensurethat there will be no
net loss of wetland functions resulting from congruction and long-term use of the
Proposed Actions, and to ensurethat take and other effectson lised speciesdependent
on these habitats are fully offset. The Compensatory Wetland Mitigation Plan will
identify a combination of wetland preservation, enhancement, restoration and creation
efforts that will achieve the no net loss standard. The Compensatory Wetland Mitigation
Plan will be based on a holistic watershed-level approach involving awide range of
aguatic habitats and their surrounding upland environments.

As previoudly discussed, large par cels encompassing intact watersheds have been sel ected
preferentially for acquisition for conservation. The Compensatory Wetland Mitigation
Plan will incorporate each of the broad approaches included in the wetland conservaion
strategy based on requirements specified in the University's "Compensatory Wetland
Strategy: Mitigation Design Criteria’, as well as direction in this biological opinionand
the Section 404 permit.

The Compensatory Wetland Mitigation Plan will incorporate measuresto meet the
following objectives:
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. ensurethat the University will preserve aminimum of 10 acres of vernal
pool-dominated grasslandsfor each acre of vernal pool-dominated grasslands
developed or filled;

. evauate and incorporate existing easement protections and other enhancement
activities on preserved lands as needed to achieve the requirement for no net loss
in wetland functions;

. restore wetlands by reest ablishing or enhancing areas wherethe vernal pool
signatureis still present, to achieve aminimumacreage ratio of 1:1 replacement
for vernal pools and other seasonal wetlandsthat would be filled by the Proposed
Actions; and

. if the 1:1 replacement ratio cannot be met through restoration of degraded
seasonal wetland habitats, meet the ratio through creation of such habitatsin other
suitable areas.

The University will prepareaWetland Restoratior/Creaion Site Design Plan for each
conservaionsite identified in accordance with the conservation requirements specifiedin
the Compensatory Wetland Mitigation Plan. The Site Design Plan will focus on sites
wherethe vernal pool signatureisstill present or other suitable areas identified for
restoraion/creaion potential. Wetland delineations will be performed for any areas
proposed for wetland enhancement; any activities that may require a per mit under Section
404 of the Clean Water Act will receive permitsprior to work initiation. Any proposal
for wetland restoraionor creationwill be designed to meet, at a minimum, the
requirements contained in the Resource Mitigation Plan (see Exhibit A in the
Supplemental BA).

The Wetland Restoratior/Creation Site Design Plan will include appropriate monitoring
and adaptive management measuresreviewed and approved by the Service, the Corps,
and CDFG. Monitoring and evd uation of created or restored wetlandswill be conducted
for aminimumperiod of 10 yearsto ensure conformancewith success criteria; monitoring
isexpected to be conducted inyears1, 2, 3, 5, 7, and 10, or as otherwise determinedin
the approved plan, and reported to the agencies. Adequatefinancial assuranceswill be
provided in the planto conduct management and monitoring.

Compensation Plan for Protected Species

In accordance with the Parameters, the University will prepare and implement a
Compensation Plan for Protected Species, whichwill be subject to review and approval
by the Service. This planwill clearly describe all specific conservation measuresto be
implemented, performancecriteria, monitoring protocols, appropriate contingency
measures, and a long-term maintenance plan. The Compensation Plan for Protected
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Specieswill outlinethe compensationstrategy to address eff ects of the Preferred
Alternative on all speciesthat may be affected by the Proposed Actions. The
Compensation Plan for Protected Specieswill be developed by the University in
coordination with the Service, CDFG, and the Corps. The BA for the Applicants'
Proposed Projects (EIP Associates 2002) provides moredetail on the measuresand
standards to be used in compensating for individual species. Table 2 presentsa summary
of speciesoccurrencesfor the variouslandsacquired to date.

Compensation Strategy for Listed Plants

In additionto previously described measuresto avoid and minimize effectson lised plant
populations through siting, design, and congruction conservation, the University will
compensatefor unavoidable effects on populations of liged plants. This program is
consistent with Parameter 2f, which specifiesthat effectson liged plant specieswill be
mitigated by preservation of occupied habitat in areas approved by the Service.

The objectives of the compensation program for lised plantsare:

. preserve two plant occurrences of generally equal or greater size than each
occurrence of the same liged specieseliminated by campus congruction (2:1
ratio); and,

. achieve the preservation objective within a 10- mile radius of the Proposed Actions

to the extent feasible.

The compensation program for liged plantswill be implemented through land acquisition,
protection, and enhancement. The landsfor which easementshave been acquired or are
pending, (including the CNR and V ST landsto be owned and protected by the University)
will be considered first asthe basis for achieving the compensation objective for lised
plants.

Asdescribedinthe BA for the Applicant's proposed project (EIP 2002), landsacquired
for liged plant compensationwill be preserved in perpetuity and will include sufficient
buffersto protect populations from potential perturbations. Funding for management and
monitoring of these compensationareas will be assured to the Service and other agencies.

The existing CNR and V ST easement |ands support vernal pools occupied by fleshy
owl's-clover, eight occurrences of Colusa grass, and one occurrence of San Joaquin
Valley Orcutt grass. None of the other lised plant specieshave been detected on these
lands.

Compensation Strategy for Conservancy Fairy Shrimp
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The only known population of Conservancy fairy shrimp in the Study Areaoccurson

CNR lands, although some unsurveyed suitable habitat may be present in the Study Area.
Effectson Conservancy fairy shrimp have been addressed for the Applicants' Proposed
Projectsthrough avoidance of direct eff ects by means of project siting and design, and
through measuresto prevent indirect effectsfromthe adjacent campus. The Parameters
also specify, as a project commitment, that no effects on Conservancy fairy shrimp,
including the watershed of the pool in whichit occurs, will result fromthe Proposed
Actions. The University configured the CNR in such away that it would encompass the
entirewatershed of the playa pool occupied by Conservancy fairy shrimp; this watershed
is protected by a conservation easement and commitmentsto provide protective
management. Accordingly, even if the locaion or configuration of the Proposed Actions
should differ fromthose of the Applicants' Proposed Projects, the conservaion easement
and commitmentsto provide protective management for the CNR will continueto apply.

The Parameters al so specify that indirect effects on Conservancy fairy shrimp and its
watershed will be avoided and minimized to the maximum extent practicable and that any
unavoidable indirect effects on habitat occupied by the specieswill be compensated
through preservation of habitat in areas approved by the Service. The University has
committed to monitoring and management of the CNR to minimize and avoid direct
effects. If the Proposed Actions occur at the Applicants’ Proposed Projectssite, all
additional protection measures (to address potential effects of the adjacent campus) will
be implemented. Siting of the Proposed Actions el sewhere may diminishthe need for
these protections.

The specific measuresidentified to protect the CNR fromdisturbance on adjacent campus
landsinclude ongoing monitoring and management of the CLR and CNR to minimize
potential threatsfromalteration of hydrology, degradation of water quality, establishment
of invasive plant species, unauthorized human use, competition or predaionfrom
nonnative species, and other threats. Because habitat for Conservancy fairy shrimp will
not be disturbed by Campus congtruction activities and will be protected fromindirect
effects, no other habitat compensationis proposed for this species.

If the Preferred Alternative for CampusBuildout isrelocated fromthe site of the
Applicants' Proposed Projectsto anew locaionwithin the Study Area, any potential
habitat for Conservancy fairy shrimp that might be affected would be identified and
surveyed. If surveys indicatethe speciesis present, the occupied pool and its watershed
would be avoided, as specified in the Parameters, and any indirect effectswould be
minimized using appropriate techniquesas described above. Because direct effectswould
be avoided under the Proposed Action, no other habitat compensation may be necessary.

Compensation Strategy for Other Protected Vernal Pool Crustaceans
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The previously described avoidance and minimization measuresfor vernal wetlands and
Conservancy fairy shrimp will provide protection for other protected crustaceans (i.e.,
vernal pool fairy shrimp, vernal pool tadpole shrimp, and midvalley fairy shrimp).
Moreover, previously described measures addressing vernal wetland habitat restoration
will restore habitat that may by suitable for these species. Nonetheless, some |oss of
occupied or potential habitat for these speciescould occur under the Proposed Actions
and is expected to occur under the Applicants' Proposed Projects.

The Parameters specify that the nature and extent of proposed compensation, including
ratios, will be at |east equivalent to those identified in the BA (EIP 2002). Although
wetland acreage has not been precisely quantified on the other 20,288 acres acquired by
WCB, preliminary estimatesindicatethat at least 2,100 acres of suitable vernal wetland
habitat (i.e., vernal pool, clay playa pool/swale complex, and mimamound habitat) are
present on these lands, see Table 4-3 in the Supplemental BA (Jones & Stokes 2002).

Compensation Strategy for San Joaquin Kit Fox

As specified in Parameter 2b, the Applicants have agreed to prepare and implement, in
coordination with the Serviceand CDFG, a compr ehensive strategy for the conservaion
of the San Joaquin kit fox. The strategy will address a migration corridor east and north
of the Applicants' Proposed Projectssite; this corridor will be maintained through land
acquisitions (feetitle or conservaion easement) as well as other actions, if feasible, such
as enhanced passage over existing MID canals. The Parameters specify that such land
acquisitions will be consistent with the establishment of a connection to the Sandy Mush
Road area.

The 806-acre Campus Buildout area within the Applicants' Proposed Projectsis potential
habitat that is suitable for long-distance movement and as potential denning and foraging
habitat for the San Joaquin kit fox. The University has agreed to compensatefor the
removal of this habitat at aratio at or above the 3:1 standard typically required by the
Service. All protected landsfor whichfeetitle or easementshave been acquired by the
University [VST and CNR and WCB) (Figure 4)] are considered suitable kit fox habitat.
Asdescribedinthe RMP for the Project BA (Jones & Stokes 2002), the acquisition and
management of VST and CNR landswould protect 5,780 acres.

Potential effects of the Applicants' Proposed Project on kit fox movement have been
compensated through acquisition of landsto provide a corridor along the east and north
sides of the proposed Campusand University Community [acquis tion and management of
CNR, VST, and Cyril Smith Trust (CST) lands| and by WCB preservation of other lands
within the general movement corridor in eastern Merced County. Congruction of
additional crossingsof the M1D canalsin the Study Areathat have been proposed for
Phase 1 would al o, if approved by MID, improve potential for kit fox passagein this
area. These actions are considered consistent with and supportive of the establishment of
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a connection with the Sandy Mush Road area. Figure 3 providesa map of existing and
proposed kit fox crossingsover the various canals.

Incorporation of Adaptive Management and Monitoring into Management Plans

Management Strategies for University-owned Lands

Pursuant to the overall management plans, the University will include detailed
management and monitoring measuresfor the CNR and V ST lands, whichwill be under
conservation easement regardless of the locaion of the Preferred Alternative. The
Management Planwill include:

. compensationgoals and measurable objectives;

. maps and descriptions of the management area; compensati on habitat within each
site; and any areas to be enhanced, restored, or used for habitat creation;

. description of how the compensation habitat meets preserve criteria specified in
the RMP;
. descriptions of the mechanisms (e.g., conservaion easement, deed restrictions) to

protect the compensation habitat in perpetuity, and the appropriate land use
restrictionsto prevent incompatible activities;

. identification of the partiesresponsible for implementing the management and
monitoring plan;

. description of and restrictions on recreational, educational, and scientific activities
that will be permitted in the compensation habitat and protocols for approving
specific research and educational uses;

. methods for controlling/eliminating unwanted or illegal uses of the property;
. details regar ding planned habitat restoration/enhancement measures;,

. monitoring measures, protocols, length of monitoring periods;

. short-term and long-term maintenance and adaptive management measuresto

adjust management based on monitoring results; and

. funding assurancesfor restoration/enhancement, long-term monitoring,
management, and reporting provided by the University.
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The Management Plans also will address active management for the CNR and VST
remainder property, and the conservation easementswill allow the following management
measures:

. grazing management practices;
. control of invasive plant and animal species; and
. fuel management practices.

Management Strategies for WCB Preserve Lands

The Management Plan would also establish the management measures and maintenance of
preserve landsunder WCB easements. The properties that currently are or will be under
WCB conservation easementspossess significant conservationvalues. The intent of the
easement program isto support habitats that preserve and maintain these values.
Although WCB easement |ands may be managed differently from University-controlled
preserve lands, under the terms of the easements, habitats will be protected and

maintai ned including unplowed grasslands, vernal pools, swalesand other wetlands,
natural stream courses and waterways, unfragmented open space, and corridorsfor the
unimpaired passage of wildlife. These natural communities provide habitat for many rare
and common native wildlife speciesincluding raptors, waterfowl, and vernal pool plants
and animals.

Management of WCB preserve landswill be conducted under the terms of the
conservaion easementsin placefor each property. Thus, the conservationvalueswould
be preserved and maintai ned subject to the terms and conditions of the conservation
easementsthrough ranching and grazing activities that do not diminish or impair the
conservaionvaluesand that can in some ways support and enhancethe conservation
value. Conservationeasementswill allow the easement holder to work with the
landowner to preserve, protect, identify, monitor (including the right to access the
property to conduct evaluations of wetland quartity and quality, evaluations of habitat
guartity and quality, and to survey for threatened and endangered speciesand monitor
their populations), enhance, and restore in perpetuity the conservaionvalues. As
described above, any future easement terms will be examined to ensurethat they are
adequatefor landsthat are determinedto be critical to meeting the Parameters and other
compensation and mitigation needs of the Proposed Actions, including the monitoring of
and access to preserve landsto assurethat management measures are achieved and
effective. Management objectives include maintaining cattle ranching as the primary land
use through the acquisition of compatible conservaion easements, maintaining healthy
populations of special status species, and improving the ecological hedth of the area by
encouraging modifications to ranching practices such asfencing riparianareas to allow
seasonal grazing, as well as encouraging other practices conducive to the improvement of
habitat. Parameter 2 (a) will require close coordination with easement holder(s) and state
and local agenciesto provide access for management and monitoring activities.



Mr. Michad Jewsll 32

Adopted Conservation Measures for Phase 1 Campus Project

As previously noted, a specific locaionand designfor the Phase 1 Campus have been
determined. Itsimpacts are subject to eva uation based on the described project and the
adopted Conservaion Measures. Although the Phase 1 Campus project will result in
minimal effectson liged species because of the absence of vernal pools and other wetland
habitats within the Phase 1 Campus boundaries, detailed conservation measures
applicable to Phase 1 have been incorporated into the Phase 1 Campusdesignto ensure
that effectsare avoided or minimized (see Figure 3). These conservation measuresfocus
on indirect effectson adjacent wetland-dependent lised speciesand on the San Joaquin
kit fox.

Design Measures

. Control stormwater and irrigation runoff to avoid and minimize effects on natural
hydrology and vernal pool ecosystems. The University will control stormwater
drainagefor the Phase 1 Campussite through design measuresto direct runoff to
appropriate stormwater detentionfacilitieswithin the Campus. This runoff will
then be discharged to existing drainagesat rates that maintain current hydrologic
conditions. Facilitiesat the periphery of the campuswill be designedto ensure
that runoff does not flow into adjacent habitats, even in substantial rain events.
This measure will minimize alteration of natural hydrologic regimes, sediment and
nutrient loading, and introduction of pesticidesor other hazardous material in
runoff, thereby avoiding and minimizing indirect effectson aquatic systemsin
areas outside the Phase 1 Campusthat may support lised species.

. No stormwater runoff fromthe Phase 1 Campuswill be discharged into adjacent
vernal pool and seasonal wetland habitat areas. Similarly, design of drainage
facilitiesand systematic use of water conservation measureswill prevent irrigation
runoff from ornamental landscaping to vernal pool ecosystems. (See Operations
and Maintenance M easures for further discuss on of management of ornamental
|landscapesfollowing Phase 1 Campus construction.)

. Construct perimeter fencing to discourage human and pet disturbance of adjacent
habitat areas. The University will designand construct perimeter fencesalong the
Phase 1 Campusboundary within 1 mile of habitat areas that are known or have
potential to be occupied by liged speciesprior to campusconstruction. To
discourage entry of dogs into adjacent habitats, fencing will utilize alower
hog-wire mesh panel (i.e., a 2-inch mesh on a 24- to 30-inchlower panel) or other
means to discourage dog passage.

. I ncorporate measuresinto lighting designto minimize escape of light into habitat
areas. To minimize effectsof introducing light fromthe Phase 1 Campusinto
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adjacent habitat areas that may be suitable for the San Joaquin kit fox, California
tiger salamander, and other species, the Campusexterior lighting system will be
designedto locate, shield, and direct lighting to minimize stray "trespassing” of
light into occupied and suitable habitats.

Construction Measures

The University will devel op and implement a comprehensive Congruction Mitigation Plan
to avoid and minimize potential for direct disturbance of liged specieswithin and

adjacent to the Phase 1 Campussite. The Congruction Mitigation Plan will be approved
by the Servicebefore the University initiates ground-disturbing activities. The Plan will
be implemented during construction. Measures specified in the Plan are further described
below.

. Des gnatean environmental monitor. An environmental monitor will be employed
by the University to monitor and/or implement construction conservation measures
and to report on compliance of contractorswith conservationrequirements. The
monitor will report directly to the Campus Environmental Manager. The monitors
will be qualified and permitted to conduct required conservation activities and to
report on complianceissues. Based on reports of noncompliance with
environmental requirements, the Campus Environmental Manager will be
authorized to stop work to assess noncompliance and prevent further resource
damage.

. Report on environmental monitoring results. Monitoring reports will be filed
regularly according to schedulesestablished in the Phase 1 Campus Congruction
Mitigation Plan. Reporting scheduleswill be determined based on the potential for
threatsto liged speciesand other environmental resources. For example, daily
reporting may be required during initial ground-disturbing activities when
substantial environmental conservaion measures are employed, whereas
monitoring frequency may be reduced after initial site development to reflect lower
potential for effects. Reportswill be submitted to the Serviceand CDFG.

. I ncorporate species protection obligations into congruction contracts. All
contracts between the University and contractors and between congruction
management firms and subcontractors will include the provisions identified in the
BA, this biological opinion, and Service-approved congruction plans for
protecting lised speciesand habitats as terms and conditions. Specific penalties
for violations will be identified in congruction contracts; the penalties could
include warnings, removal of individual violators fromthe project, termination of
contacts, and payment of damages.
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. Conduct environmental sensitivity training for all congtruction personnel. Prior to
initiating work at the congruction sites, all congtruction personnel will receive
training regar ding the sensitive nature of the areas adjacent to the Phase 1 Campus
and their obligations to protect sensitive resources. The training materials will be
submitted to the Service and other agenciesfor approval prior to initiation of
training. Training materials will be prepared in both English and Spanish and will
be translated to other languagesif necessary. At a minimum, the training will
include descriptions of the speciesat risk and their habitats, the importance of the
speciesand their habitats, the general measuresthat are being implemented to
conser ve sensitive areas/speciesas they relateto the project, and the boundaries
within whichthe project may be accomplished. Specific obligations of
congruction personnel and consequences of violating work requirementswill be
provided. Videos, brochures, books, and briefings may be used in the training
session.

. I ncorporate best management practices. Standard construction BMPswill be
incorporated into congtruction designs and plans and specifications; contractors
will be required to employ these BMPs during construction. These practiceswill
include dust-control measures; erosion reduction and sediment control (including
use of silt screens, sediment fences, weed-free straw bales, sand bags, and water
bars); and restricted equipment refueling and maintenance practices. A
spill-response planwill be prepared for the site to ensure prompt capture and
clean-up of any accidental rel eases of fuels or any other hazardous materialsin use
at the site.

. Fence project boundariesand sensitive resources. Temporary or permanent
fencing will be installed by contractorsunder the direction of environmental
monitors prior to initiation of congtruction activities along the boundaries of the
congruction areas within the Phase 1 Campussite and adjacent areas of suitable
habitat. These fenceswill beinstalled to prevent congruction vehidesfrom
straying into adjacent habitats suitable for lised species.

. Implement congtruction measuresto minimize take of the San Joaquin kit fox.
Preconstruction surveys will be conducted in congruction areas in accordance
with the kit fox protocol described in the Service's (19994) Standardized
Recommendations for Protection of the San Joaquin Kit Fox Prior to or During
Ground Disturbance. These surveys will be conducted in areas of suitable annual
grassland habitat to be disturbed on the Phase 1 Campus site and within a 250-foot
buffer around such areas. Surveyswill be completed prior to any ground
disturbanceto eliminate or minimize any possibility of injuring or harassing this kit
foxes. Preconstructionsurveys for kit fox dens will be conducted no more than 30
days prior to any construction-related activities. Dens found to be inactive within
the site or buffer will be hand excavated by a biologist to adepthat whichthe den
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becomesfewer than 4 inchesin diameter. If an active kit fox den is detected
within or immediately adjacent to the area of work (i.e., within 250 feet),
congruction will stop within 250 feet of the den, and the Service and CDFG will
be consulted to determine how to proceed.

The following measureswill be imposed on congruction personnel to protect kit
foxesfromharm during construction:

1)

2)

3)

4)

5)

6)

all food-related items will be properly stored, trash will be disposed and
removed offsite, and signs indicating that the feeding of wildlife is
prohibited will be placed at the congruction site;

construction-related vehicle traffic will occur primarily between dawn and
dusk and will be limited to 20 mph on unpaved roads to reduce the potential
of road mortality of kit foxes;

any trench or pit will be covered or provided with escape ramps at the end
of each work day to prevent kit foxes (or other species) frombecoming
entrapped,

pipes, culverts, etc., morethan four inchesin diameter will be stored in
such away asto prevent foxesor other speciesfromusing these areas as
temporary refuges, and these structures will be thoroughly inspected each
morning for kit foxesor other speciesprior to being moved,;

no firearms will be allowed on the congruction sites; and

no petswill be permitted on congtruction sites.

Implement congtruction measuresto minimize effectson California tiger

salamander. The golf course is not considered to support suitable breeding habitat
for the tiger salamander, and aestivation habitat islimited or absent. Based on
previous surveys, breeding ponds areisolated fromthe project site by MID canals,
although a small possibility existsthat a small tiger salamander population persss
on adjacent lands. The following measureswill be coordinated with CDFG and the
Service.

1)

2)

Winter surveys will be conducted at vernal pools and ponds on the project
siteand in areas within 0.6 mile of the project site fromwhichtiger
salamanders could access the site.

For congruction activities within 0.6 mile of occupied breeding ponds, drift
fences(or other effective salamander barriers) will be erected around the
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congruction area before February 1 in the winter prior to the start of
congruction to exclude breeding salanandersfromthe congruction site.

. Prevent introduction and establishment of invasive species. To discourage
establishment of invasive specieswithin the Phase 1 Campus, congruction
contractswill include requirementsthat any plant materials, seeds, or other
organic material (e.g., hay) used during project construction for erosion control or
revegetation of disturbed areas be free of invasive species. Furthermore, all
earthmoving equipment will be washed to remove veget ative material before being
brought onsite.

. Conduct post-constructionmonitoring and conser vation. Post-construction
monitoring will be conducted to verify completion of conservationrequirements
for project completion. Subsequent monitoring will be conducted to document the
effectiveness of design and conservation measures applied to prevent or reduce
effectson liged species' habitats (e.g., erosion control, functionof drainage
systems) for time periods specified in the site-specific Congruction Mitigation
Plan. If measuresare determined not to meet conservation performance standards,
remediationwill be performed to correct the problems; these remedial measures
will be further monitored.

Monitor vernal pools adjacent to Phase 1. The University will undertake monitoring of
vernal pools adjacent to Phase 1 to eva uate whether conservaion measureswere
effective in avoiding and minimizing effects on vernal pools and associated species. The
monitoring program will be conducted for 5 yearsunlessand until a subsequent permit is
issued that authorizes the loss of the subject vernal pools.

A total of seven vernal pools that are within 250 feet of the Phase 1 boundary (subject
pools) will be monitored for effects of Phase 1 development. In addition, asimilar
number of vernal pools of similar character (i.e., depths and plant communities) located
clearly outside of any area of potential effect also will be monitored in a similar manner
(reference pools). A comparison of monitoring resultsfromthe subject and reference
vernal pools will provide a basis for determining whether any observed changesin the
character of subject pools are more likely to be aresult of normal annual or seasonal
variations or an indirect impact fromadjacent development.

Monitoring will be conducted to characterize the duration and extent of inundationand
turbidity in pools. To conduct monitoring, a staff gage (graduated ininches or 0.1 feet)
will be installed in each subject and referencevernal pool. Water depths will be
monitored on a biweekly basis throughout the rainy season until the vernal pools
desccatein the spring. Turbidity will be monitored by estimating visibility within pools
and recording any other indications of suspended sediment. This type of vernal pool
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naturally hasrelatively low turbidity; higher turbidity would be considered as an
indicationof erosion or sedimentation upstream in the watershed.

V egetationin each of the monitored vernal pools will be surveyed each spring during the
height of the flowering period after the pools dry out. The relative abundanceor cover of
each speciesoccurring in the pools will be identified. Each plant speciesobserved inthe
vernal pools will be classified as avernal pool endemic, vernal pool associate, other
wetland species, or upland species. Vernal pool endemics are those speciesfound almost
exclusively invernal pools. Vernal pool associates are those speciesthat may be
commonly found in vernal pools but are also commonly found in other types of seasonal
wetlands. Other wetland speciesare those speciesthat normally occur in wetlands but
veryrarely, if ever, arefound in vernal pools. Subject and referencevernal pools will be
compared on the basis of abundanceor cover of individual speciesand by species
categories. This monitoring will be conducted by aqualified botani &.

In addition to the monitoring described above, the immediate perimeter of the Phase 1
site will be monitored on a monthly basis to determine if any trash, debris, or other
materials have been disposed of outside the perimeter fence. This survey will also include
monitoring to evd uateif any surfacerunoff fromwithin Phase 1 is being releasedto
adjacent lands. If any problems are identified, they will be immediately reported to the
Serviceand the Corps and corrected.

Operations and Maintenance Measures

Management of the Remaining Golf Course Area: The University has agreed that it will
not irrigate the portions of the golf course outside the Phase 1 Campus boundary, and
vegetation will be managed by mowing or cattle grazing during the period prior to
development of Campus Buildout under the Applicants' Proposed Projects. No

pesticides (insecticides, herbicides, or rodenticides) will be applied except as necessary to
control noxious weeds that may threaten adjacent lands, and then only if such application
is consistent with a management plan approved by the Serviceand CDFG. These
measures are expected to improve the habitat val ues associated with portions of the golf
course outside of the Phase 1 boundary. The Service hasindicated that these
enhancementswill not, however, increase the overall level of compensationrequired by
the University in connection with the conversion of the golf course, asawhole, to
campus uses.

FireProtection: To providefor fire protection during operations, afirebreak will be
constructed within a 30-foot swath located primarily within the Phase 1 Campus
boundary. The firebreak may be located within the remainder of the golf course whereit
abuts the Phase 1 Campus. Preconstructionden surveys for kit fox (see measures above)
will be conducted within suitable habitat to be affected by the congruction of the
firebreak.
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Measures to Minimize Effects of the Phase 1 Campus on Adjacent Habitats

These measuresentail the management actions that will be undertaken during
management of the Phase 1 Campusand other acquired University landsto protect
habitat valuesfor liged specieson adjacent landsand to minimize eff ects of the Campus
on these lands.

Measuresto be incorporated into the Campus Facilities Management Plan include public
education, leash laws and enforcement, restrictions on use of pesticidesin Campus
|andscape management through development of an IPM plan, restrictions on use of
invasive plantsin landscaping, control of invasive weeds in undeveloped areas of the
Campus, and monitoring activities. The University Environmental Manager will be
responsible for ensuring that these requirementsare integrated into the various elements
of the overall Campusfacilitiesmanagement program (e.g., work program descriptions,
training programs).

. Implement a continuous public education program. The University will devel op
and implement a continuous public education program at the Campusto inform
students, staff, and faculty of sensitive resources outside the perimeter of the
Phase 1 Campus (especialy the CNR area occupied by Conservancy fairy shrimp,
aswell as VST and other easement |ands) and the need to protect these resources.
The initial public education program will be approved by the Service, but will be
designedto be adaptivein response to observed educational needs. This will be an
ongoing program in recognition of the need for frequent communication with a
transient student population. The education program will also be designed and
implemented to ensure communication with non-English-speaking Campus staff.

Communications will include a variety of media and contact methods. These could
include orientation materials for new students, outreach through Campus
publications, and curriculumto educate residents about unique biological
resources, signage of Campusboundariesnear sensitive areas, incorporation of
information on sensitive resources into the curriculum, and car efully supervised
involvement of studentsin the management and monitoring of University lands
supporting sensitive resources, including the CLR and CNR.

The University may consider developing an interpretive exhibit and alimited
interpretive trail system on existing roads within future Campuslandsor the CLR.
Such a systemwould allow studentsand other residents to |earn about and
appreciate the unique natural resources of the area and these resources' sensitivity
to disturbance. Any such program would be carefully located and managed to
minimize effects on biological valuesof habitats and lised speciesand be subject
to review and approval by the Service.
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. Establish Campus-wide leash laws and an animal control program. The University
will enact and enforce leash lawsfor the Campusto discourage movement of
free-ranging dogs onto adjacent habitat areas, including the CLR and CNR. The
University will likely enter into an MOU with Merced County Animal Control for
this service. Enforcement personnel will be educated regar ding the importance of
control and limits of control actions within the Reserves.

. Prevent damage from herbicides and pesticides. To avoid and minimize potential
for effectson liged speciesfromdrift of herbicides and other pesticides, a
pesticide use plan that outlinesaccepted conditions for uses of herbicide and other
pesticideswill be prepared and approved by the Service as a part of the overal
IPM planfor the Phase 1 Campus. Potential restrictions may include restrictions
of certain compounds, modes of application, conditions of applicaion (e.g., wind
speeds, proximity to the CLR), and maintenance activities.

. Discourage establishment of invasive weeds. Invasive weedswill be controlled
through management of the Phase 1 Campus. Management practiceswill include
restricting landscape use of speciesthat may pose threatsto surrounding lands,
establishing an ongoing | PM program for weed control on devel oped lands, and
controlling weed populations that establish on the Campusduring congruction
activities or on vacant landsprior to construction.

Compensation Measures for Phase 1

Phase 1 of the UC Merced project will primarily affect the existing golf course and
approximately 12 acres of associated grassland habitat. The grassland habitat was
previously graded during golf course construction. No wetland areas suitable for vernal
pool specieswill be affected by Phase 1 Campus construction. Development of the golf
course could result in effects on the kit fox through habitat loss that could affect fox
movementsin the Study Area. Therefore, the University has agreed to commit to
implement conservation measuresto protect and enhance habitats in the immediate
vicinity of the Phase 1 Campus, prior to or simultaneous with actions at the Phase 1 site.
These measuresinclude acquiring and managing a wetland compensationsite 0.5 mi.
southeast of the Phase 1 site to provide additional benefitsfor kit fox, temporary
reversion of the golf course to grassland habitat during the period before commencement
of CampusBuildout construction, and initiating protective management to provide
temporal benefitsattributable to enhancement on the CNR and V ST remainder lands.
These measuresare discussed in the following sections.
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Conservation Measures for San Joaquin Kit Fox

The proposed conservation measureswould include acquisition and protection of a
96-acrearealocated east of the Phase 1 Campus. This area has been set aside as avernal
pool conservationareato address prior activities related to congruction of the golf
course. A conservationeasement for the property, subject to review and approval by the
Serviceand the Corps, will be granted to The Nature Conservancy, but the University
will retain responsibility for long-term protection and management of the site. This site
will be managed to maintain and enhanceits capability to support San Joaquin kit fox.

In connection with Phase 1, an additional canal crossing will be situated to encourage kit
fox accessto the CNR/V ST/CST corridor landsthat are protected under easement. This
crossing is expected to be placed on the east side of the proposed Campus Community
and would provide access for congruction and monitoring of the Phase 1 wetland
compensationsite.

In addition, approximately 94 acres of the existing golf course will be allowed to return
toits "natural" condition and will no longer be managed as a golf course. This areais
expected to become dominated within several yearsby nonnative annual grasses typical of
surrounding lands. The areamay receive limited irrigationto encourage transtion to
natural conditions and to discourage colonization by noxiousweeds. The passive
restoraion of this areato nonnative grassland habitat will afford improved habitat for kit
foxesimmediately adjacent to the Phase 1 Campus. The enhancement of the golf course
remainder is considered to partially offset any potential effects of the loss of golf course
and adjacent grassland habitats during congruction of Phase 1. Asthis areaiswithin a
later phase of the Applicants’ Proposed Projects, this areawill not be aff orded permanent
protection.

Enhancement will be accomplished by allowing xeric vegetation to expand fromwithin
the site and to colonizefromadjacent landsin response to elimination of golf course
maintenance practices (frequent mowing, irrigation, fertilization, and weed control). The
modifications will not include any substantial effortsto reestablish natural land forms and
vegetative communities. Vegetationwill be managed by mowing or cattle grazing during
the period prior to development of CampusBuildout. No pesticides (insecticides,
herbicides, or rodenticides) will be applied except as necessary to control noxious weeds
that may threaten adjacent lands, and then, only if such applicaionis consistent with a
management plan approved by the Service, the Corps, and CDFG.

Management of the Campus Natural Reserve and VST Remainder Property for Multiple
Species

The University has acquired and will managethe landsidentified in the Applicants’
Proposed Projectsasthe CNR and the VST Remainder Property. The advance
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acquigtion and preservaion of these landsprior to Phase 1 congtruction will provide
temporal benefitsfor San Joaquin kit fox and other species.

Adopted Environmental Commitments for the Infrastructure Project

Habitat Mitigation Plan

Merced County has developed a Habitat Mitigation Planto avoid, minimize, and
compensatefor impacts to biological resources resulting fromimplementation of the
Infrastructure Project. Inaddition, the HMP describesa process for determining
mitigation standards to be applied to the Infrastructure Project based upon site-specific
habitat evd uation of boththe project site and the preserve lands. The HMP includes the
following elements: avoidanceand minimization element, compensation element, and
monitoring and adaptive management element.

Avoidance and Minimization Element: Measuresto avoid and minimize effects of the
Infrastructure Project will be incorporated into the final infrastructuredesign plan. These
measuresinclude, at a minimum, specific design features such as surface water
management (storm drainage and treatment facilities) roadway culvertsto maintain
watershed integrity, and perimeter landscaping and fencing. the storm drainage systemis
designed to capturethe storm water run- off fromimpervious roadway surfaces. Several
in-channel settling basins will provide passive water quality treatment.

Condgruction Measures: Merced County Department of Public Works will prepareand
implement a congruction mitigation plan for the Infrastructure Project containing, at a
minimum: incorporation of best management practices, incorporation of conservation
measuresinto congruction contracts, training for construction personnel, congruction
fencing, salvageof plantsand invertebrates, congruction measuresto avoid kit fox take,
invasive speciescontrol, and environmental compliance monitoring. The congruction
mitigation planwill be subject to review and approval by the Service.

Compensation Element: The Compensation Element providesfor the development of
compensation measures based on compensatory mitigation standards whichrequire that
al impactsto wetland habitats and speciesbe mitigated fully by achieving no net loss of
wetland functions and valueswithin the region over the life of the Infrastructure Project.
The mitigation standards will be based upon an eva uaion of site-specific habitat
functions and values. No fewer than 3 acres of wetlandswill be preserved, enhanced,
restored and/or created for each acre of wetlands preserved. Associated upland habitats
will be preserved at no fewer than 9 acres of upland for each acre of wetland preserved.

Monitoring Element and Adaptive Management: The Monitoring Element and Adaptive
Management program are designed to maintain and improve habitat functions and values
and to sustain existing populations of sensitive specieson the preserve lands. Site
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specific monitoring and adaptive management will be subject to Service approval and will
include a description of the management actions necessary to meet conservation
objectives, monitoring requirements, short-term and long-term maintenance and adaptive
management measuresto adjust to monitoring, and a description of corr ective measures.
Adequatefunding assurances(i.e., a performance bond) will be provided in an amount
sufficient to cover the costsof designing and implementing an adequate mitigation plan.

Adopted Environmental Commitments for the Campus Community

The Conservation Measuresfor the Campus Community (an interrelated and
interdependent project) are based upon on the objectives and policies contained in the
draft UCP. The draft UCP includes objectives and policies intended to mitigate adverse
effectsto biological resources. Pursuant to these policies, the County either will expand
the Infrastructure Project HMP (described above) to address additional resource impacts
of the Campus Community or it will devel op project-specific HMPsfor each individual
project within the Campus Community.

The draft UCP providesfor the protection of wetland resources in eastern Merced
County by ensuring no net loss of wetlandsfunctions and valuesthrough habitat
preservation, restoration, creation, and/or enhancement. To achieve this objective,
mitigation standards would be devel oped based on a habitat functionand valuation
process. Protected habitat would be monitored and managed to maintain wetland habitat
quality. The County would ensurethat direct and indirect effectsto wetlands habitats are
minimized through promotion of environmentally sensitive project siting and design at the
specific planlevel and in accordance with the Parameters. Asdescribedin Chapter V of
the original BA for the Applicants’ Proposed Projects, additional conservation measures
for liged or proposed specieswould be implemented including, preservation of vernal-
pool grassland habitats to support vernal pool speciesand fleshy owl’ s-clover,
preservation of foraging habitat for mountain plover and Swainson’s hawk, and
preservation of grassland habitat to compensatefor potential effectson the San Joaquin
kit fox.

Status of the Species

Fleshy Owl’s-clover (Castilleja campestris Subspecies succulenta)

The Service (1997aq) liged fleshy owl’ s-clover asfederally threatened in 1997. California
State Fish and Game Commission liged the same taxon with the common of succulent
owl’s-clover as endangered in 1979 (California Department of Fish and Game 1991). The
California Native Plant Society considered the speciesto be rare and endangered 5 years
earlier (Powell 1974) and still includes fleshy owl!’ s-clover oniits List 1B, noting that it is
“endangered in a portion of its range” (Skinner and Pavlik 1994) and “fairly endangered
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in California” (Tibor 2001). Asof 2000, the California Department of Fish and Game
regards the status of fleshy-owl’s clover to be declining (CDFG 2001).

Robert Hoover (19364) first named fleshy owl’ s-clover, giving it the scientific name
Orthocarpus campestrisvari&ly succulentus. The type specimen had been collected at
Ryer, in Merced County. Hoover (1968) raised fleshy owl’ s-clover to the rank of species
and assigned it the name Orthocarpus succulentus. Chuang and Heckard (1991)
reconsidered the taxonomy of Orthocarpus and related genera. Based on floral

mor phology, seed morphology, and chromosome number, they transferred many species
into the genus Castilleja. Furthermore, they determined that the appropriate rank for
fleshy owl’ s-clover was as a subspecies of field owl’ s-clover (Castilleja campestris).
Thus, the scientific name currently assigned to fleshy owl’ s-clover is Castilleja
campestris subspecies succulenta, whereasfield owl’s-cloveris C. campestris subspecies
campestris (Chuang and Heckard 1991). Owl’s-cloversare membersof the figwort or
sngpdragon family (Scrophulariaceae). Another common name for fleshy owl’ s-cloveris
succulent ow!’ s-clover (Skinner and Pavlik 1994).

Life History and Habitat

Fleshy owl’ s-clover hasrather intricateflowers. The corollacongssof two lips. The
upper lip is narrow, pointed, and beak-like; whereasthe lower lip hasthree sac-like
pouches topped by three tiny upright lobes. Each anther contains two sacs, which differ
in sizeand are offset on the filament. Immediately below the corollaisthe calyx, whichis
the set of sepals. Fleshy owl’ s-clover hasfour sepals that are fused at the base, creating
the calyx tube. Together, all the flowers plusthe bracts comprise the inflorescence.

Fleshy owl’ s-clover has erect or decumbent stemsup to 11.8 incheslong. The stems are
usually unbranched and without hairs. The leavesat the base of the stem are small and
scale-like, whereas those on the upper stem are 0.6 to 1.6 inches long, lance-shaped, not
lobed, thick, fleshy, and easily broken. The bractsare green, similar to but shorter than
the upper leaves, and longer than the flowers. Overall, the inflorescence may occupy as
much as half of the plant’s height and be 0.8 to 1.2 incheswide. The flowersare closely
spaced within the inflorescence. Within asingle flower, the sepals are fused to varying
degrees, so the calyx isnot symmetrical. The corollaisyélow or orange and 0.4t0 0.6
inchlong, with the upper lip slightly longer than the lower. The stigma reachesjust to
the tip of the upper lip. The lower anther sac is approximately half aslong as the upper
sac. Seed capsulesare 0.20 to 0.28 inchlong and contain many dark brown, spindle-
shaped seeds (Hoover 19364, Hoover 1937, Hoover 1968, Heckard 1977, Chuang and
Heckard 1991, Chuang and Heckard 1993). Fleshy owl’ s-clover hasadiploid
chromosome number of 24 (Chuang and Heckard 1993).
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The brittle leavesare key characteristicsfor identification of fleshy owl’ s-clover. The
most similar taxonisfield owl’ s-clover. Field owl’ s-clover has branched stems; thin,
flexible, non-fleshy leaves; larger, lighter-ydlow flowers; a stigmathat protrudes beyond
the upper lip of the flower; alower anther sac that is no more than one-third the size of
the upper; and morerounded seeds. Field owl’ s-clover occursfarther norththan does
fleshy owl’ s-clover (Hoover 1937, Hoover 1968, Heckard 1977). Other Castilleja
specieshave lobed |eavesand bracts, and the bractsare often colored.

Fleshy owl’ s-cloverisan annual. Aswith many related species, it is a hemiparasite,
meaning that it obtains water and nutrientsby forming root grafts with other host plants
but manufactures its own food through photosynthesis (Chuang and Heckard 1991).
Research on hemiparasitism has focused on related speciesof Castilleja, but not
specifically on fleshy owl’ s-clover. Many different plantscan serve as hostsfor asingle
speciesor even asingle individual of Castilleja. Seeds do not require the presence of a
host to germinate, and form root connections only after reaching the seedling stage.
Some seedlings can survive to maturity without attaching to a host’ s roots, but in general
reproduction is enhanced by root connections (Atsatt and Strong 1970).

The conditions necessary for germination of fleshy owl’ s-clover seeds have not been
studied, nor hasthe timing of seed germination been documented. Flowering occursin
April and May (Skinner and Pavlik 1994). Although many related taxa of Castilleja are
pollinated by generalist bees (Superfamily Apoidea) (Chuang and Heckard 1991), fleshy
owl’s-clover isthought to be self-pollinating (Heckardin litt. 1977). Among close
relativesthat do not require insect pollinators, flower structure and timing of stigma
receptivity maximizethe chancesfor self-fertilization and seed set. Even so, insects may
transfer some pollen among individual plantsand speciesoccurring in the same area.
Self-pollinating speciesof Castilleja typically occur as widely scattered individuals,
rather than in dense colonies (Atsatt 1970). Fleshy owl!’s-clover follows this patternin
part, often occurring in many pools within a complex but with fewer than 100 plantsper
vernal pool. However, fleshy owl’s-clover also may occur in large populations within a
single vernal pool [California Natural Diversity DataBase (CNDDB) 2000]. Littleis
known about the demogr aphy of fleshy owl!’ s-clover, although occurrence size can
fluctuate greatly fromyear to year. Inthe few instanceswhere occurrence sizewas
reported for morethan 1 year, fluctuations up to two orders of magnitude were noted
(CNDDB 2000).

The soil types and series have not been reported for al of the areas and occurrences
wherefleshy owl’s-clover grows. At the proposed University of California-Merced site,
81.4 percent of the individual vernal pools wherethis taxonwas found were in vernal
pools on Redding gravelly loam, 9.5 percent were on Corning gravelly sandy loam, 6.4
percent were on Corning gravelly loam, 1.7 percent were on Keyesgravelly loam, 0.7
percent were on Keyesgravelly clay loam, and 0.3 percent were on Pentz |oam soil
mapping units (EIP Associates 1999q).
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Occurrences of fleshy owl’ s-clover have been reported fromelevations of 80 feet at the
San Joaquin County site to 2,300 feet at Kennedy Tablein MaderaCounty (CNDDB
2000). Plantsmost commonly reported as occurring with fleshy owl’ s-clover are
Fremont’ s goldfields (Lasthenia fremontii) (EIP Associates 1999a), downingia, three-
colored monkey-flower (Mimulus tricolor), vernal pool popcorn flower (Plagiobothrys
stipitatus), and coyote-thistle (Eryngium species) (CNDDB 2000). Other special status
plantsvariously and irregularly grow with fleshy owl’ s-clover at one to five sites each;
these include Colusagrass (Neostapfia colusana), San Joaquin Valley Orcutt grass
(Orcuttia inaequalis), hairy Orcutt grass (Orcuttia pilosa), Boggs L ake hedge-hyssop
(Gratiola heterosepala) (EIP Associates 19994, CNDDB 2000), and spiny-sepaled
button-celery (Eryngium spinosepalum) (EIP Associates 1994).

Historical and Current Distribution

Between 1937 and 1986, fleshy owl’ s-clover was reported from 33 |ocalities (Hoover
1937, Hoover 1968, CNDDB 2000), al in the Southern SierraFoothills Vernal Pool
Region (Keeler-Wolf et al. 1998). Sixteen of those occurrences, including the type
locality, werein eastern Merced County. Six occurrences each werein Fresno and
Maderacounties and five otherswerein Stanislaus County (CNDDB 2000). Although
only 6 of the 33 historical occurrences of fleshy owl’ s-clover have been visited sincethey
werefirst reported, the California Natural Diversity DataBase (2000) presumesthat 32
of them are extant because no evidence to the contrary has been submitted. One
occurrence in Fresno County is considered to be “possibly extirpated” (CNDDB 2000)
because the site had been disced when it was last visited in 1981. Since 1990, 18 new
localities for fleshy owl’ s-clover have been discovered; 12 of them have been catal oged as
element occurrences by the California Natural Diversity DataBase but the other data
have not yet been processed. Among these localities are sevenin Fresno County, fivein
Merced County (one of whichis extensve), fivein MaderaCounty, and one in northern
San Joaquin County (EIP Associates 1994, EIP Associates 1999, CNDDB 2000).

An extensive occurrence of fleshy owl’ s-clover occursin the action area of the proposed
UC Merced campus and its associated community. Fleshy owl’s-clover hasbeen found in
296 vernal pools in the proposed campus and community area, although only 34 percent
of the areawas surveyed intensively (EIP Associates 19994). Considering the criteria
that the California Natural Diversity DataBase uses to define element occurrences, the
documented localitiesin that area are estimated to comprise at least 25 element
occurrences (calculated by E. Cypher frommapsin EIP Associates 19994). Counting the
44 element occurrences already catalogued (CNDDB 2000), the estimated 25 on the
proposed UC Merced site, and assuming that each of the five other uncatal ogued
localities represent a single element occurrence, 74 occurrences of fleshy owl’s-clover are
now presumably extant. All but one of these occurrences are in the Southern Sierra
Foothills Vernal Pool Region; the San Joaquin County occurrence isin the Southeastern
Sacramento Valley Vernal Pool Region (Keeler-Wolf et al. 1998).
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The primary area of concentraionfor fleshy owl’ s-cloverisin eastern Merced County,
northeast of the city of Merced. In additionto the proposed University of California
campus and community, this areaincludes the Flying M Ranch and adjacent ranch land.
At least 45 occurrences (19 catalogued element occurrences, the 25 estimated above, plus
1 additional occurrence that has not been catal ogued), or 61 percent of the total known,
occur inthis area of concentration. A seconday area of concentrationisin southern
MaderaCounty and northern Fresno County fromjust west of Highway 41 east to
Academy and northto Miller’sCorner, with 15 occurrences (20 percent). Two smaller
areas of concentration, whichinclude five occurrences (7 percent) each but contain large
numbers of plants, are near Cooperstown in Stanislaus County and the “tabl etop”
mountains near Millerton Lake in Fresno and Maderacounties. Scattered occurrences
include two (3 percent) at Castle airport northwest of Merced, one (1 percent) near
Wildcat Mountain in Fresno County, and the one (1 percent) in San Joaquin County.
Large areas of suitable habitat remain unsurveyed, particularly in northern Merced
County (EIP Associates 19994) and between the northern Stanislaus County and northern
San Joaquin County sites (Stebbinsin litt. 20005); thus, additional occurrences are likely
to be found if additional targeted botanical surveys are conducted.

Fleshy owl’ s-clover occursin Northern Claypan and Northern Hardpan vernal pools
(Sawyer and Keeler-Wolf 1995) within annual grassland communities (CNDDB 2000).
The speciesis known fromboth small and large pools (EIP Associates 1999«, Stebbins in
litt. 2000a). Although not all pools occupied by this taxon have been studied in detail,
Stebbins and others (1995) collected dataon six occupied pools in Fresno and Madera
counties. Some weretypical “bowl-like” pools, whereas otherswere moresimilar to
swales. Approximate pool arearanged from0.07 to 1.61 acres, depthfrom11.8to 15.0
inches, and pH of the soil underlying the pools from5.00 to 6.24 (Stebbins et al. 1995).
This subspecies has been reported from pools with bothlong and short i nundation periods
(EIP Associates 1999) and fromboth sha low and “abnormally deep” vernal pools,” but
approximate depth of these pools was not given (CNDDB 2000).

Hoover's Spurge (Chamaesyce hooveri)

The Serviceliged Hoover’s spurge as athreatened speciesin 1997 (Service 1997a).
Hoover’s spurgeis not lised under the California Endangered Species Act (California
Department of Fish and Game 1986). The California Native Plant Society included
Hoover’s spurge oniits first list of rare plants(Powell 1974); currently, Hoover’s spurge
ison the California Native Plant Society’s List 1B and is considered to be “endangered in
aportion of its range” and “fairly endangered in California” (Skinner and Pavlik 1994,
Tibor 2001).

Hoover’s spurge was originaly named Euphorbia hooveri based on a specimen collected
by Hoover in Yettem, Tulare County (Wheeler 1941). At that time, the genus Euphorbia
was viewed as comprising several subgenera, including Chamaesyce and Euphorbia.
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Webster (1975) subsequently elevated the subgenus Chamaesyce to the rank of genus
based on growth patt erns and physiology. The currently-accepted scientific name,
Chamaesyce hooveri, was validated when Koutnik (1985) published the new combination.
Hoover’s spurge is amember of the spurge family (Euphorbiaceae).

Hoover’s spurge trails along the ground, forming gray-green mats 2.0 to 39.4 inchesin
diameter (Broyles1987, Stone et al. 1988). The stems are hairlessand contain milky sap.
The tiny 0.08-0.20 inchleavesare opposite, rounded to kidney-shaped, with an
asymmetric base and atoothed margin. Inthe genus Chamaesyce, the structures that
appear to be flowers actually are groups of flowers; each group isreferred to asa
cyathium. The cyathiumin Hoover’s spurge cons s of atiny, cup-likestructure 0.08
inchin diameter containing five clusers of male flowersand a single female flower. None
of the flowers have petals, but white appendages on the edge of the cup resemble petals.
Each appendage is divided into three to five finger-like projections approximately 0.04
inchlong. The appendages are attached to four reddish glandssituated along the margin
of the cup. The tiny, white seeds are contained in a spherical capsule 0.08 inchin
diameter on a stalk that hangs over the edge of the cup. One cyathiumislocated between
each pair of leaves(Wheeler 1941, Munz and Keck 1959, Koutnik 1993).

Several other speciesof Chamaesyce have similar rangesto Hoover’s spurge and may
occur in the same habitats. Contura Creek sandmat or Y erba golondrina (C. ocellata ssp.
ocellata) isyellowish-green, has untoothed leaves, and |acks appendages on the glands.
Stony Creek spurge or Rattan’s sandmat (C. ocellata ssp. rattanii) has hairy stems and
leavesand the gland appendages are entire. Thyme-leaved spurge (C. serpyllifolia) also
has entire appendages and further differsfromHoover’ s spurge in microscopic characters
of the female flower (Wheeler 1941, Munz and Keck 1959, Koutnik 1993).

Life History and Habitat

Hoover’s spurgeisasummer annual, but few details of its life higory are known. Seeds
of Hoover’ s spurge germinate after water evaporates fromthe pools; the plantscannot
grow in standing water (Alexander and Schlising 1997). The indeterminategrowth
pattern allowsthe plantsto continue growing as long as sufficient moistureis available.
The proportion of seedlings surviving to reproduction has not been documented; in years
of below-normal rainfall, seedling survivd was characterized as “low” (Stone et al.
1988). Phenology variesamong yearsand among sites, even for those populations in
close proximity (Stone et al. 1988). Populations in Merced and Tularecountiestypically
flower fromlate May through July, whereas those in Stanislaus County and the
Sacramento Valley flower from mid-June into October (Alexander and Schlising 1997,
Silveirainlitt. 2000, CNDDB 2001). Seed set apparently begins soon after flowering.
Seed production has not been quantified or studied in relationto environmental factors,
but Stone et al. (1988) reported that large plantsmay produce several hundred seeds.
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Horned larks (Eremophila alpestris) have been observed eating seeds of Hoover’s spurge
and may assist in seed dispersal (Alexander and Schlising 1997).

Demographic datasuggest that seeds of Hoover’s spurge can remain dor mant until the
appropriate temperature and moisture conditions occur. This isevident fromthe fact that
plantscan be absent fromagiven pool for up to four yearsand then reappear in
substantial numbers (T able 3). Although certain yearsappear to be morefavorable for
Hoover’ s spurge than others, occurrence trends vary frompool to pool, even within the
same year in the same area (T able 3). Moreover, a particular year may be favorable for
Hoover’s spurge at one site and unfav orable at another. For example, Hoover’s spurge
was extremely abundant on the Vina Plains Preserve in 1995 (T able 4), but reached a 7-
year low at Sacramento National Wildlife Refugethat year (Table 3). Five occurrences of
Hoover’ s spurge have numbered 5,000 or more plantsat their maximum size. Four of
those five occur on the Vina Plains, and the other occursin Tulare County (Stone et al.
1988, CNDDB 2001). Ina 1995 study of occurrence characteristicson the Vina Plains
Preserve, Alexander and Schlising (1997) found that among the four pools where
Hoover’s spurge grew, density ranged from0.1to 6 plantsper 0.01 to 0.56 per square
foot and frequency ranged from 0.6 to 14.1 percent. Patterns of digributionvaried
among the pools, fromscattered plantsto clumpsto a“ring” of plants(Alexander and
Schlising 1997).

Hoover’ s spurge probably is pollinated by insects. Related speciesin the spurge family
are pollinated by flies (Heywood 1978 cited in Stone et al. 1988). Also, the glandson the
cyathium produce nectar (Wheeler 1941), whichis attractive to insects. Beetles, flies,
bees and wasps, and butterflies and moths (order Lepidoptera) have been observed
visiting the flowers of Hoover’s spurge and may potentially serve as pollinaors (Stone et
al. 1988, Alexander and Schlising 1997). Related speciesin the genus Euphorbia
typically are cross-pollinated because the female flowers on each plant mature before the
male (Heywood 1978 in Stone et al. 1988), which may or may not be the case for
Hoover’s spurge.

The type of photosynthesis found in Chamaesyce species, known as C, photosynthesis,
differsfromthat of most plants, including Euphorbia species (Welkie and Caldwell
1970). This mechanism for capturing energy from sunlight is an adaptationto growthin
hot, sunny, dry environments (Salisbury and Ross 1978).

Hoover’s spurge isrestricted to vernal pools (Stone e al. 1988, Koutnik 1993, Skinner
and Pavlik 1994). Natural pools in whichit occurs are classified as Northern Hardpan
and Northern Claypan vernal pools (Sawyer and Keeler-Wolf 1995). In addition,
Hoover’ s spurge has been reported from several pools that were formed artificially when
drainage was blocked in appropriate soil types (CNDDB 2001). The pools supporting
this speciesvary in size from0.19 ha to 243 hectares (0.47 to 600 acres), with a median
areaof 1.43 acres (Stone et al. 1988). Many occurrences consist of multiple pools that
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varyinareaand in depth, yet not al pools at a site support Hoover’s spurge. Deeper
pools apparently provide better habitat for this species because the duration of i nundation
islonger. This speciesmay occur along the margins or in the deepest portions of the
dried pool bed (Stone et al. 1988, Alexander and Schlising 1997). A particularly
important feature of Hoover’s spurge microhabitat, at least in the deeper pools (Stebbins
inlitt. 2000a), isthat it is nearly devoid of other vegetation, and thus competition from
other plantsisreduced (Stone et al. 1988).

Vernal pools supporting Hoover’s spurge occur mostly on alluvial fans or terraces of
ancient rivers or streams, with afew on the rim of the Central Valley basin. Hoover’s
spurgeisfound onawidevariety of soils, whichrangein texturefromclay to sandy
loam. Soil seriesfromwhichit has beenreported include Anita, Laniger, Lewis, Madera,
Meikle, Riz, Tuscan, Whitney, Willows. All of these soils may not be equally suitable for
this species, however. For example, in one VinaPlains pool, Hoover’s spurge grew
primarily in the portion that was underlain by Tuscan loam and was near ly absent fromthe
portion underlain by Anitaclay (Alexander and Schlising 1997).

In the Northeastern Sacramento Valley Vernal Pool Region, occupied pools are on acidic
soils over iron-silicacemented hardpan. Most pools supporting Hoover’s spurgein the
San Joaquin Valley, Solano-Colusa, and Southern SierraFoothills vernal pool regions are
on neutral to saline-alkaline soils over lime-silica cemented hardpan or claypan (Broyles
1987, Stone et al. 1988, Sawyer and Keeler-Wolf 1995, CNDDB 2001). Occurrences of
Hoover’ s spurge have been reported fromelevations ranging from85 feet in Glenn
County to 420 feet in Tehama County (CNDDB 2001).
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Table 3. Didributionand abundance of Hoover’s spurge at Sacramento National
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Wildlife Refuge, Glenn and Colusa Counties. Datacourtesy of Joseph Silveira,
Sacramento National Wildlife Refuge Complex, Willows, CA.

Pool Number of plants
Code 1992 1993 1994 1995 1996 1997 1998 1999
TaB—-1 1,000 1,000 900 50 400 100 400 400
TAB-3 —! 110 0 0 0 0 0 0
TaB -4 — 200 30 0 0 0 0 0
TaB-5 — 150 0 0 0 0 75 300
TaAB—6  — — — — 100 400 70 0
Tc-1 400 500 0 0 110 25 0 0
Tc-2 25 160 75 50 65 50 125 50
Tc-3 25 100 40 0 30 100 80 150
Tc-4 — — — — — — 140 0
P1.1-1 500 250 1 0 0 200 300 200
T18-2 — 100 40 0 0 0 0 0
Total >1,95 >2570 1,086 >100 >705 >875 1,190 1,100
0

! Occurrence not yet discovered.
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Table 4. Didributionand abundance of Hoover’s spurge at Vina Plains Preserve,
Tehama County. Primary datareproduced from Alexander and Schlising
(1997) with permission.

Pool Number of plants

Code 1983 1986 1990 1992 1994 1995

1 2,000-3,000 > 10,000" —2 — — 183,400

17 2,000-3,000 >1,000" — — — 3,900

22 6 <50! — — — 0

34 1,500 >1,000" 2,312 16 — 5,600

35 2,000-3,000 >1,000* — — — 2,000

36 25 0 — — 1 1

Total 7,531- >13,050 >2,312 >16 >1 194,900
10,531

! Stone et al. (1988).
2 Datanot available.

Throughout its range, two of the most frequent associates of Hoover’s spurge are the
rare vernal pool grasses Greene’s tuctoria (Tuctoria greenei) and hairy Orcutt grass, at
12 and 10 occurrences, respectively. In four of these cases, al three speciesgrow in the
same pool (Alexander and Schlising 1997, CNDDB 2001). However, Hoover’s spurge
tends to grow in different portions of the pools than these federally lised grasses (Stone
et al. 1988, Alexander and Schlising 1997). Other plantsfeatured in this recovery plan
that grow with Hoover’s spurge at one to four sites are (in descending order of
frequency) vernal pool smallscale (Atriplex persistens), spiny-sepaled button-celery,
Colusa grass, San Joaquin Valley Orcutt grass, Ferris’ milk-vetch (Astragalus tener var.
ferrisiae), and Boggs lake hedge-hyssop (Oswald and Silveira 1995, Alexander and
Schlising 1997, CNDDB 2001). Inthe Vina Plains, other common associates of Hoover’s
spurge are hairy pepperwort or water shamrock (Marsilea vestita), common coyote-
thistle or Great Valley eryngo (Eryngium castrense), field bindweed (Convolvulus
arvensis), and white tumbleweed or prostrate pigweed (dmaranthus albus) (Alexander
and Schlising 1997). In Glenn, Merced, and Tulare counties, spreading alkaliweed
(Cressa truxillensis), inland saltgrass (Distichlis spicata), akali seaheah or frankenia
(Frankenia salina), Great Valley gumweed (Grindelia camporum), and other plants
tolerant of saline-alkali soils are typical associates of Hoover’s spurge (Stone et al. 1988,
Silveirain litt. 2000, CNDDB 2001).
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Historical and Current Distribution

For decades, Hoover’s spurge was known fromonly three localities: near Y ettem and
Visaliain Tulare County, and near Vinain Tehama County. Collections were madefrom
these three areasin the late 1930's and early 1940's (Wheeler 1941, Munz and Keck 1959,
Stone et al. 1988). From 1974 through 1987, 21 additional occurrences of Hoover’s
spurge werereported. The mgority of these (15) werein Tehama County. Oneto three
occurrences were discovered during this period in each of Butte, Merced, Stanislaus, and
Tularecounties (Stone et al. 1988, CNDDB 2001). The historical localitiesfor this
specieswere in the Northeastern Sacramento Valley, San Joaquin Valley, Solano-Colusa,
and Southern SierraFoothills vernal pool regions (Keeler-Wolf et al. 1998).

The California Natural Diversity DataBase (2001) now includes 30 occurrences of
Hoover’s spurge. Inadditionto those known historically, six occurrences were
discoveredin 1992 (three each in Glenn and Tulare counties). Of the 30 occurrences, one
each in Tehama and Tularecounties are classified as extirpated; two others, in Butteand
Tehama counties, are “possibly extirpated” because this specieswas not observed for 2
consecutive years(Stone ef al. 1988, CNDDB 2001). Of the 26 occurrences presumed to
be extant, only 12 have been observed within the past decade (CNDDB 2001).

The main area of concentrationfor Hoover’s spurge iswithin the Northeastern
Sacramento Valley Vernal Pool Region. The VinaPlains of Tehama and Butte counties
contains 14 (53.8 percent) of the 26 extant occurrencesfor Hoover’s spurge (CNDDB
2001) in an area approximately 35 squaremilesin extent (Stone et al. 1988). One other
site in the same region is near Chicoin Butte County. Seven of the extant occurrences
are in Southern SierraFoothills Vernal Pool Region, including fivein the Visalia-Y ettem
area of TulareCounty and two in the Hickman-La Grange area of Stanislaus County.
Three other occurrences are on the Sacramento National Wildlife Refugein Glenn
County, whichisin the Solano-Colusa Vernal Pool Region. The one other extant
occurrenceison the Bert Crane Ranchin Merced County, whichiswithin the San
Joaquin Valley Vernal Pool Region (Keeler-Wolf ef al. 1998, CNDDB 2001).

Colusa Grass (Neostapfia colusana)

The Service (1997a) liged Colusagrass as athreatened speciesin 1997. Colusa grass
has been state-listed as endangered since 1979 (California Department of Fish and Game
1991) and has been considered to be rare and endangered by the California Native Plant
Society since 1974 (Powell 1974). The California Native Plant Society now includes
Colusagrasson List 1B and considersit to be “endangered throughout its range”
(Skinner and Pavlik 1994) and “seriously endangered in California’ (Tibor 2001). The
California Department of Fish and Game considersthe status of Colusagrassto be
declining (CDFG 2001).
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Joseph Burtt-Davy (1898) first described Colusagrass, giving it the Latin name Stapfia
colusana. He had collected the type specimen near the town of Princeton in Colusa
County. Davy soonrealized that the name Stapfia had already been assigned to a genus
of green algae and therefore changed the scientific name of Colusa grass to Neostapfia
colusana (Davy 1899). Two other taxonomists proposed alternate Latin namesfor the
genusin the same year, but for very different reasons neither is accepted today.
Davyella, the name proposed by Hackel, was rejected under international rules of plant
taxonomy because the | egitimate name Neostapfia had been published one month earlier
(Reeder 1982). The name Anthochloa colusana was used for decades after Scribner
(1899) published the combinationin the migaken belief that Colusa grass was closely
related to South American speciesof that genus. However, Robert Hoover (1940)
evaluated the many differences between Anthochloa and Neostapfia and concluded that
the latter should be considered adistinct genus. Sincethat time, the accepted name for
Colusagrass has been Neostapfia colusana. No other speciesof Neostapfia are known
(Reeder 1982, Reeder 1993).

Colusagrass is member of the subfamily Chloridoideae in the grass family (Poaceae) and
iIsin the Orcuttieae tribe, which also includes Orcuttia and Tuctoria (Reeder 1965,
Keeley 1998a). Neostapfiaisthe most primitive member of the tribe (Keeley 19984).

All membersof the Orcuttieae share several characteristicsthat differ frommany other
grasses. Most grasses have hollow stems, but the Orcuttieae have stems filled with pith.
Another differenceisthat the Orcuttieae produce two or three different types of leaves
during their life cycle, whereas most grasses have a single |leaf type throughout their life
span. The juvenile leavesof the Orcuttieae, whichform underwater, are cylindrical and
clustered into abasal rosette. After the water dries, terrestrial leavesformin all species
of the tribe; these leaveshave flattened bladesand are distributed along the stem (Keeley
1998a). Orcuttia specieshave athirdtype of leaf that is not found in Neostapfia or
Tuctoria (Reeder 1982, Keeley 1998a). The terrestrial leavesof the Orcuttieae also
differ from other grassesin other respects. Whereasgrass leavestypically are
differentiated into a narrow, tubular sheath that claspsthe stem tightly and a broader
bladethat projectsaway fromthe stem, terrestrial |eavesof the Orcuttieae are broad
throughout and the lower portion enfoldsthe stem only loosely. The Orcuttieae also lack
aligule, whichis aleaf appendage commonly found in other grasses (Reeder 1965,
Reeder1982, Keeley 19984). Another characteristic common to all Orcuttieaeisthe
production of an aromatic exudate, which changesfrom clear to brown during the
growing season (Reeder 1965, Reeder 1982). The exudate most likely helpsto repel
herbivores (Crampton 1976, Griggs 1981).

The Orcuttieae are similar to other grassesin their flower structure. Grasses do not have
petals and sepals likemost other flowering plants, so their flowers are inconspicuous.
Grass flowers arereduced to florets, whichinclude several stamens (three in the
Orcuttieae) and one pistil enclosed in two scalesknown as the lemma and palea. A
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spikelet cond &s of one or more floretsand may have one or two glumesat its base. The
grass inflorescencetypically includes several to many spikelets, which are attached to a
central stem known asthe rachis. A grassfruit, whichisknown as a caryopsis or grain,
consggsof asingle seed fusedto the fruit wall. Each floret is capable of producing one
grain.

Life History and Habitat

Compared to other members of the Orcuttieae, Colusa grass shows fewer adapt ations to
existenceunderwater, indicative of its relatively primitive evolutionary position and the
shorter duration of underwater growth (Keeley 19984). The aguatic seedlings of Colusa
grass have only one or two juvenile leaves(Keeley 1998a). The terrestrial stage consgs
of multiple stems arising in clumpsfromacommon root system. The stemsare
decumbent and have a char acteristic zigzag growthform (Crampton 1976). Overall stem
lengthrangesfrom3.9to 11.8 inches. The entireplant is pale green when young (Davy
1898) but becomes brownish as the exudate darkens (Reeder 1982, Reeder 1993). L eaf
lengthis2.0to 3.9 inches (Hitchcock and Chase 1971). Each stem produces one dense,
cylindrical inflorescencethat is 0.8 to 3.1 incheslong and 0.31 to 0.47 inch broad.
Within the inflorescence, the spikelets are densely packed in a spiral arrangement; the tip
of the rachis projectsbeyond the spikelets. Each spikelet typically contains fiveflorets
but does not have glumes. The fan-shaped lemmas are approximately 0.20 inchlong.
The pollengrains are 0.10 inchlong and are coated with exudate. Colusagrass hasa
diploid chromosome number of 40 (Reeder 1982, Reeder 1993).

Unlike terrestrial grasses, Colusa grass has pith-filled stems, lacks distinct |eaf sheaths
and ligules, and produces exudate. Colusagrass differsfromother members of the
Orcuttieae inthat it has zigzag stems, cylindrical inflorescences, and fan-shaped lemmas
and lacks glumes, whereas the other generawithin the tribe have fairly straight stems and
possess glumes. Additionally, Orcuttia specieshave distichous spikelets and narrow, 5-
toothed lemmas, and Tuctoria specieshave spikeletsarranged in aloose spiral, and
narrow, more-or-less entirelemmas. Colusagrassisnot likely to be confused with
Anthochloa, despite their former taxonomic affiliation. The latter does not occur in
North America, is perennial, does not have glands, the inflorescenceis not cylindrical,
and the spikelets have glumes(Hoover 1940).

Many life-history characteristicsare common to all membersof the Orcuttieae. These
characteristicsinclude their annual natureand all exhibit C, photosynthesis (Downton
1975, Griggs 1981, Keeley 1998a). All are wind-pollinated, but pollen probably is not
carried long distances between populations (Griggs 1980, Griggs and Jain 1983). Local
seed (i.e., caryopsis) dispersal is by water, which breaks up the inflorescences (Reeder
1965, Crampton 1976, Griggs 1980, Griggs 1981). Long-distance dispersal is unlikely
(Service 1985), but seed may have been carried occasionally by waterfowl! (family
Anatidae), tule elk (Cervus elaphus nannoides), or pronghorn (Antilocapra americana)
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in historical times (Griggs 1980). The seeds can remain dor mant for an undetermined
length of time, but at least for 3 or 4 years, and germinate underwater after they have
been immersed for prolonged periods (Crampton 1976, Griggs 1980, Keeley 1998a).
Unlike typical terrestrial grassesthat grow in the uplands surrounding vernal pools,
members of the Orcuttieae flower during the summer months (Keeley 1998a).

Among all membersof the Oructtiaeae, the soil seed bank may be 50 times or morelarger
than the occurrence in any givenyear. Ingeneral, yearsof above-average rainfall
promote larger populations of Orcuttieae, but occurrence responses vary by pool and by
species (Griggs 1980, Griggsand Jain 1983). Occurrence sizes have been observed to
vary by one to four orders of magnitude among successive yearsand to return to previous
levels even after 3to 5 consecutive yearswhen no mature plantswere present (Griggs
1980, Griggsand Jain 1983, Holland 1987). Thus, many yearsof observation are
necessary to determine whether an occurrence is stable or declining.

All membersof the Orcuttieae are endemic to vernal pools. Although the various species
within the tribe have been found in pools ranging widely in size, the vast mg ority occur in
pools of 0.025 acresto 24.7 acres (Stone et al. 1988). Large pools such astheseretain
water until May or June, creating optimal conditions for Orcuttieae (Crampton 1959,
Crampton 1976, Griggs 1981, Griggsand Jain 1983). Within the pools, Orcuttieae occur
in patches that are essentially devoid of other plant species(Crampton 1959, Crampton
1976). Typicaly, plantsnear the center of apool grow larger and produce more spikelets
than those near the margins, but patterns vary depending on individual pool
characteristicsand seasonal weather conditions (Griggs 1980).

I'n an experiment where Colusa grass was grown along with Greene’ s tuctoriaand two
speciesof Orcuttia (Keeley 1998a), seeds of Colusa grass took approximately 3 months
to germinate following inundation, longer than all other species. Unlike Orcuttia species,
Colusa grass does not produce flattened, floating juvenile leaves(Reeder 1982, Keeley
1998a). Germinationand seedling development have not been studied in the wild but are
assumed to be similar to those of Tuctoria species, which have similar seedlings. Thus,
Colusa grass seed would be expected to germinatein late spring when little standing
water remains in the pool, and flowering would begin approximately 3 to 4 weekslater,
as observed for Tuctoria (Griggs 1980). Flowering individuals of Colusa grass have been
collected as early as May throughout the range of the species(CNDDB 2000). Colusa
grass spikelets break between the florets (Reeder 1993), shattering as soon asthe
inflorescence matures (Crampton 1976).

Reproductive and survivd rates have not been reported, but annual monitoring confirms
that occurrence sizesof Colusagrass vary widely fromyear to year. Over a 6-year
monitoring period, the occurrence at the Bert Crane Ranch in Merced County dropped
from 250 individual plantsin 1987 to zero in 1989 and 1990 but rebounded to over 2,000
plantsin 1992 (Silveirain litt. 2000). At Olcott Lake in Solano County, the lowest
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occurrence of the decade was 1,000 plantsin 1994 yet was followed by a high of over 1
million plantsthe following year (CNDDB 2000).

Colusa grass has the broadest ecol ogical range among the Orcuttieae. The speciesis
often found in vernal pools on the rim of alkaline basins in the Sacramento and San
Joaquin valleys, aswell ason acidic soils of alluvial fans and stream terraces along the
eastern margin of the San Joaquin Valley and into the adjacent grassland foothills (Stone
et al. 1988). Elevationsrangefrom 18 feet to approximately 350 feet at known sites
(CNDDB 2000). Colusagrass hasbeen found in Northern Claypan and Northern
Hardpan vernal pool types (Sawyer and Keeler-Wolf 1995) within rolling grasslands
(Crampton 1959). The species grows in vernal pools ranging from0.02 to 617.5 acres,
with amedian size of 0.5 acre, and also occursin the beds of intermittent streams and in
artificial ponds (Stone et al. 1988, EIP Associates1999a). This speciestypically grows
in the deepest portion of avernal pool or stream bed (Crampton 1959, Stone et al. 1988)
but also may occur on the margins (Hoover 1937, Stoneet al. 1988). Deeper pools and
stock ponds are most likely to provide the long inundation period required for
germination (EIP Associates 1999aq).

Several soil seriesare represented throughout the range of Colusagrass. Solano and
Yolo county sites have soils in the Pescadero series, whereas those in central Merced
County have soils inthe Landlow and Lewis series(Silveirain litt. 2000). The eastern
Merced County and Stanislaus County sitesinclude the Bear Creek, Corning, Greenfield,
Keyes, Meikle, Pentz, Peters, Raynor, Redding, and Whitney series(Stone et al. 1988,
EIP Associates 19994, CNDDB 2000). The type and composition of imper meable layers
underlying occupied vernal pools also vary, ranging from claypan in the Sacramento
Valley to lime-silica cemented hardpan in the San Joaquin Valley basins, to iron-silica
cemented hardpan in the Sierran foothills. Tuffaceousalluvium underlies some eastern
San Joaquin Valley pools and intermitt ent streams where Colusa grass grows (Stone et al.
1988).

Colusa grass usually grows in single-species stands within vernal pools, rather than
intermixed with other plants. Thus, associated speciesin this case are plantsthat occur in
different zones of the same pools but are present in the same season. For example,
Crampton (1959) observed that Colusa grass dominated pool beds, with hairy Orcutt
grass forming a band around the upper edge of the stand. In saline-alkaline sites,
common associates of Colusa grass are frankenia and saltgrass, whereas on acidic sites
associatesinclude coyote-thistle, turkey mullein (Eremocarpus setigerus), and vernal
pool popcorn flower (Stone et al. 1988, EIP Associates 19994). Other Federally lised
plantsgrow in the same vernal pools as Colusa grass. Among these species, the most
frequent associate is San Joaquin Valley Orcutt grass (seven co-occurrences), followed
by hairy Orcutt grass (four), Solano grass (three), and Hoover’ s spurge (Stone et al.
1988, EIP Associates 19994, CNDDB 2000, Silveirainlitt. 2000). Greene’'stuctoria
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formerly grew in one vernal pool with Colusa grass, but the former speciesno longer
occursthere (Stone et al. 1988, CNDDB 2000).

Historical and Current Distribution

In the 50 yearsafter its initial discovery (Davy 1898), Colusagrass was reported from
only three sites other than the type locality; these werein Merced and Stanislaus counties.
By the mid-1970's Colusa grass had been reported fromatotal of 11 sitesin Colusa,
Merced, Solano, and Stanislaus counties (Hoover 1936h, Hoover 1940, Crampton 1959,
Mederos1976, Reeder 1982). During the 1980's, many new populations of Colusa grass
werelocated during extensive surveys. Asof 1989, 40 occurrences were extant and 11
already had been extirpated. Of the 51 occurrences known up to that point, 26 werein
Merced County, 22 were in Stanislaus County, 2 werein Solano County, and 1 wasin
Colusa County (Stone et al. 1988, CNDDB 2000). These occurrenceswerein the San
Joaquin Valley, Solano-Colusa, and Southern SierraFoothills vernal pool regions
(Keeler-Wolf et al. 1998).

Although fewer than one-quarter of the historical occurrences have been visited within
the past decade, their status is presumed to be the same as on the last visit (CNDDB
2000). Currently, the California Natural Diversity DataBase (2000) considers 44
occurrences of Colusagrass to be “presumed extant” and 11 others as known or possibly
extirpated. However, two of the element occurrencesin the California Natural Diversity
DataBase (numbers 53 and 60) actually represent an identicd site, and thus 43
occurrences would be presumed extant. The tally of extant occurrencesincludestwo in
Yolo County that were discovered during the 1990's but does not include the six
occupied poolsin Merced County that were discovered during 1999 (EIP Associates
1999q). The Merced latter siteslikely will qualify as at |east five separate element
occurrences when they are processed by the California Natural Diversity DataBase
(calculaed by E. Cypher fromdatain EIP Associates 1999a). Thus, the following
discussonis based on an estimated 48 extant occurrences (43 uniquefromthe California
Natural Diversity DataBase plus5 that have not yet been processed).

The extant occurrences of Colusa grass occur primarily in the Southern SierraFoothills
Vernal Pool Region, wherethey are concentrated northeast of the city of Merced in
Merced County (24 occurrences) and east of Hickman in Stanislaus County (16
occurrences). Of the remaining eight extant occurrences, four arein central Merced
County, representing the San Joaquin Valley Vernal Pool Region. The othersarein the
Solano-Colusa Vernal Pool Region, with two each in southeastern Yolo and central
Solano counties (Stone ef al 1988, Keeler-Wolf ef al. 1998, CNDDB 2000). This species
has been extirpated from Colusa County (CNDDB 2000).

San Joaquin Valley Orcutt grass (Orcuttia inaequalis)
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San Joaquin Valley Orcutt grass was federally liged as athreatened speciesin 1997
(Service 1997a). The California State Fish and Game Commission lised San Joaquin
Valley Orcutt grass as endangered in 1979 (California Department of Fish and Game
1991). The California Native Plant Society has considered this speciesto be rare and
endangered for even longer (Powell 1974). Currently, San Joaquin Valley Orcutt grassis
on the California Native Plant Society’s List 1B and israted as “endangered throughout
its range” (Skinner and Pavlik 1994) and “seriously endangered in California” (Tibor
2001). Cdifornia Fish and Game viewsthe status of San Joaquin Valley Orcutt grass as
declining due to populationand habitat |osses and ongoing threatsto extant populations
whichinclude urbanization, agricultural land conversions, discing, hydrological
modifications to vernal pools, and late spring grazing (CDFG 2001).

Robert Hoover (19365) first published the scientific name Orcuttia inaequalis for San
Joaquin Valley Orcutt grass. A 1935 collection from*“Montpellier [sic], Stanislaus
County” was cited as the type specimen (Hoover 19365). Robert Hoover (1941)
subsequently reduced this taxon to avariety of California Orcutt grass (Orcuttia
californica), using the combination O. californica variety inaequalis. Based on
differencesin morphology, seed size, and chromosome number, Reeder (1980) restored
the taxonto speciesstatus, and the scientific name Orcuttia inaequalis is currently in use
(Reeder 1993). San Joaquin Valley Orcutt grass is a member of the grass family,
subfamily Chloridoideae, and isin the tribe Orcuttieae (Reeder 1965). The genus
Orcuttia isthe most evolutionarily advanced group within the tribe (Keeley 19984,
Boykininlitt. 2000). Alternate common namesfor this speciesare San Joaquin Valley
Orcuttia (Smithet al. 1980) and San Joaquin Orcutt grass (Service 1985).

Characteristicscommon to all members of the Orcuttieae were described in the Colusa
grass speciesaccount and will not be repeated here. Speciesin the genus Orcuttia are
characterized by an inflorescence consisting of narrow, flattened, distichous spikelets,
each of whichhastwo glumesat the base. Orcuttia speciesproduce three different types
of leavesduring their life cycle: asubmerged basal rosette of fiveto eight cylindrical,
juvenile leaves; intermediate |eavesin which the submerged portion is cylindrical but the
upper portion hasaflat, floating blade; and terrestrial leaveswith aflattened blade and
loosely sheathing base, which devel op after the pools dry (Keeley 1998aq).

Mature plantsof San Joaquin Valley Orcutt grass grow in tufts of several erect stems,
each of whichrangesfrom2.0to 11.8 inchesin length. The entireplant is grayish-green
due to the long hairs on the stem and |eavesand produces exudate. Terrestrial leavesare
0.08to0 0.16 inchwide. The oval lemmasare 0.16 to 0.20 inchlong and their tipsare
divided into fiveteeth approximately 0.08 inchlong; the central tooth islonger than the
others, hencethe name inaequalis (“unequal”). Each spikelet isflattened and contains 4
to 30 florets. Bothrows of spikelets grow toward one side. The spikelets are crowded
near the top one-third of the stem, producing a head-like inflorescence 0.8 to 1.4 inches
long. Each caryopsisis0.05 to 0.06 inchlong (Hoover 1941, Crampton 1976, Reeder
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1982, Reeder 1993). The seeds averaged 1 x 10° ounce in one population, although seed
weight likely varies among sites (Griggs 1980). San Joaquin Valley Orcutt grass has a
diploid chromosome number of 24 (Reeder 1980, Reeder1982).

The pith-filled stems, lack of both leaf sheaths and ligules, and presence of exudate
distinguish San Joaquin Valley Orcuitt grass (and all members of the Orcuttieae) from
grasses in other tribes. The elongate, distichous spikelets with oval lemmas and glumes
differentiate Orcuttia speciesfrom Neostapfia, which has a cylindrical head with the
spikelets arranged in a spiral, fan-shaped spikelets and lemmas, and no glumes The
unequal lemma teeth in San Joaquin Valley Orcutt grass distinguishit from hairy and
slender Orcutt grasses. California Orcutt grass (Orcuttia californica) is similar to San
Joaquin Valley Orcutt grass but the former does not have a head-like inflorescence, has
few hairs on the plant, and grows only near the California-Mexico border. San Joaquin
Valley Orcutt grass has shorter lemmas, shorter bristles, and smaller seeds than differs
from Sacramento Orcutt grass. Furthermore, each species of Orcuttia has a unique
chromosome number (Reeder 1982).

Life History and Habitat

Many life-history characteristicsfor San Joaquin Valley Orcutt grass are common to the
entiretribe and have been discussed previoudly (see Status of the Speciesfor Colusa
grass). Certain other aspectsof the life higory are shared by Orcuttia and Tuctoria
species but not by Neostapfia. One of these is the pattern of flowering. The first two
flowers on a given plant of San Joaquin Valley Orcutt grass open simultaneously and do
not produce pollen until the ovaries are no longer receptive. Thus, if an individual plant
isfertilized, it must be with pollen from another separate individual plant. Flowers that
open subsequently may receive pollen from the same plant or others (Griggs 1980).
Orcuttia and Tuctoria species are believed to be outcrossers based on estimates of
genetic diversity (Griggs 1980, Griggs and Jain 1983). Seed productionin Orcuttia and
Tuctoria Species can vary two- to three-fold among years (Griggs 1980, Griggs and Jain
1983).

Another suite of life-history characteristicsis shared among all Orcutt grasses (Orcuttia
species) but not other generain the Orcuttieae. Seeds of Orcuttia Species germinate
underwater in January and February (Griggs 1980, Griggs and Jain 1983, Keeley 1998a)
after being colonized by aquatic fungi Griggs (1980, 1981). This observation was
supported by Keeley’s (1988) research, which indicated that fungicide inhibited
germination of California Orcutt grass seeds but did not affect Greene’s tuctoria seeds.
Detailed germination studies have not been conducted on all species, but cold treatment
and other forms of stratification promoted germinationin California (Keeley 1988), hairy,
and slender Orcutt grasses (Griggs 1974 cited in Stone et al. 1988) and most likely
benefit other Orcuttia speciesaswell. In an experimental study of California Orcutt
grass (Keeley 1988), seeds germinated equally well in light or dark conditions and could
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germinate whether exposed to air or in anaerobic conditions; maximum germinationwas
achieved in anaerobic conditions following cold stratification.

Orcuttia plantsgrow underwater in vernal pools for 3 months or more and have evolved
specific adaptations for aguatic growth (Keeley 1998a). Among these adaptations is the
formation of the three different leaf types. The well-developed rosette of juvenile leaves
ismore specialized compared to those in Neostapfia or Tuctoria species(Keeley 1998aq).
The floating-leaf stage is uniqueto Orcuttia species; these leavesform aswater in the
pool war ms and remain as long as the standing water lasts (Hoover 1941, Griggs 1980,
Griggs 1981, Reeder 1982, Keeley 19984). The anatomy of the aquatic leaves (both
juvenile and floating types) is unusual in that certain structures typically associated with
C, photosynthesis are not present, even though C, photosynthesis does take place.
Aquatic leaves of Orcuttia speciesalso lack stomata, even though they are present on the
juvenile leaves of both Neostapfia and Tuctoria (Keeley 1998a, 1998b).

As soon as the pools dry, normally in June or July, Orcutt grasses begin producing their
typical terrestrial leaves (Hoover 1941, Griggs 1980, Griggs 1981, Reeder 1982, Keeley
1998a). Inflorescences appear within a few days after the water evaporates. June and
July are the peak months of flower production for most species, although flowering may
continue into August and September in yearsof above-normal precipitation (Griggs 1980,
Griggs 1981). Late-spring rains may prolong the flowering season (Griggs 1981, Griggs
and Jain 1983), but inundationis more likely to kill flowering individuals if enough
rainfall occurs and the water ponds long enough. Spikelets break apart and scatter their
seeds when autumn rains arrive (Reeder 1965, Crampton 1976, Griggs 1980, Griggs
1981).

Another aspect of ecology that is shared among Orcuttia species but has not been found
in either Neostapfia nor Tuctoria is that Orcutt grasses accumulate acid on their leaf
surfaces as a by-product of photosynthesis (Keeley 1998b). The acid, whichis not the
same as the aromatic exudate, apparently accumulates in glands on the leaves. The acid is
thought to repel insect herbivores and apparently is more effective than the exudate
because the individual plantsthat produce only exudate are more likely to be consumed
by insects than those that produce and accumulate acid (Keeley 1998b)

Griggs (1980) conducted demographic and genetic studies of one Fresno County
occurrence of San Joaquin Valley Orcutt grass during spring 1976. In that year, each
plant in the occurrence produced an average of approximately 8 stems, 1,783 florets, and
254 seeds. The floret-to-seed ratio indicated a relatively good rate of pollination.
Seedling survivd rates were not determined. Annual occurrence estimates indicated that
1976 and 1978 were favorable yearsfor the Fresno County population. Genetic diversity
was high, even among plantsgrown from seeds collected from the same plant; among-
population diversity was not evaluated for this species. The enzyme systems of San
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Joaquin Valley Orcutt grass were most similar to those of slender Orcutt grass (Griggs
1980, Griggsand Jain 1983).

Typical habitat requirementsfor all members of the Orcuttieae were described under
Colusagrass. San Joaquin Valley Orcutt grass occursin vernal pools on alluvial fans,
high and low stream terraces (Stone et al. 1988), and tabletop lava flows (Stebbins ez al.
1995, CNDDB 2000). This speciesgrows in Northern Claypan, Northern Hardpan, and
Northern Basalt Flow vernal pools (Sawyer and Keeler-Wolf 1995) within rolling
grassland (Crampton 1959). Occupied pools range in verna pool surface areafrom0.05
to 12.1 acres, with amedian area of 1.54 acres (Stone et al. 1988). San Joaquin Valley
Orcutt grass has been reported fromelevations of 100 to 2,475 feet; the highest el evation
sitesare those on the tabletops of Fresno and Maderacounties (Stebbins ez al. 1995,
CNDDB 2000).

Soils underlying San Joaquin Valley Orcutt grass vernal pools are acidic and vary in
texturefromclay to sandy loam. Soil seriesrepresented include the Hideaway serieson
Fresno-Madera County tabletops, and Amador, Cometa, Corning, Greenfield, Madera,
Peters, Raynor, San Joaquin, and Redding soil serieselsewherein the range. Underlying
layers at historical or extant occurrencesincluded iron-silicacemented hardpan,
tuffaceous alluvium, and basaltic rock fromancient volcanic flows (Stone et al. 1988,
Stebbins et al. 1995, EIP Associates 19994, CNDDB 2000).

The plantsmost commonly associated with San Joaquin Valley Orcutt grass are
coyote-thistle, vernal pool popcorn flower, Colusa grass, dwarf woolly-heads
(Psilocarphus brevissimus), and turkey mullein. Currently, other federally liged vernal
pool plant speciesco-occursor historicaly co-occurred with San Joaquin Valley Orcutt
grass. Indescending order by number of co-occurrences, these are Colusa grass (nine),
fleshy owl’ s-clover (five), hairy Orcutt grass (two), and Hoover’ s spurge (one) (EIP
Associates 1999a, CNDDB 2000, Withamin litt. 2000).

Historical and Current Distribution

San Joaquin Valley Orcutt grass aways has been restricted to the Southern Sierra
Foothills Vernal Pool Region (Keeler-Wolf et al. 1998). The earliest collection was made
in 1927 fromthe Fresno-Madera County border near Lanes Bridge (CNDDB 2000).
Hoover (1941) mentioned collections fromeight sitesin Fresno, Madera, Merced,
Stanislaus, and Tularecounties. A total of 20 occurrences had been reported by the mid-
1970's, all in the same five counties (Crampton 1959, CNDDB 2000); but, none remained
as of the late 1970's (Griggs 1980, Griggsand Jain 1983). However, 20 new occurrences
were discovered within the following decade, including 16 in Merced County, 3 in
MaderaCounty, and 1 in Fresno County (Stone et al. 1988, CNDDB 2000).
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Since 1990, six additional occurrences of San Joaquin Valley Orcutt grass have been
found, including one in Tulare County (EIP Associates 19992, CNDDB 2000, Withamin
litt. 2000) and another has been established artificially (Stebbins et al. 1995). Of the 47
occurrences of San Joaquin Valley Orcutt grass ever reported, 27 are presumed to be
extant; 17 are extirpated and 3 others are possibly extirpated because the habitat has been
modified (CNDDB 2000). However, only 12 of the 27 presumed extant occurrences have
been revisited within the past decade. Therefore, the most recent status informationis
not current. This specieshasbeen completely extirpated from Stanislaus County but
remains in Fresno, Madera, Merced, and Tularecounties (Stone et al. 1988, Skinner and
Pavlik 1994, CNDDB 2000).

San Joaquin Valley Orcutt grass does not occur outside of the Southern SierraFoothills
Vernal Pool Region (Keeler-Wolf ef al. 1998). The primary area of occurrence
concentrationfor this speciesis northeast of Merced in Merced County, with 14
occurrences (52 percent) on the Flying M Ranch and adjacent |ands (EIP Associates
19994, CNDDB 2000, Withamin litt. 2000). The LanesBridge area of Maderaand
Fresno counties has the second highest concentration of San Joaquin Valley Orcutt grass,
with seven occurrences (26 percent), including the introduced population. The remaining
six occurrencesinclude three in the Le Grand area of Merced County, two on the
tabletops near the San Joaquin River in Maderaand Fresno counties, and one in
northwesern Tulare County (Stone et al. 1988, Stebbins et al. 1995, CNDDB 2000).

Hairy Orcutt Grass (Orcuttia pilosa)

The Serviceliged hairy Orcutt grass as an endangered speciesin 1997 (Service 1997a).
Hairy Orcutt grass has been statelised as endangered since 1979 (Califor nia Depar tment
of Fishand Game 1991) and wasidentified as rare and endangered by the California
Native Plant Society 5 yearsearlier (Powell 1974). The California Native Plant Society
still considersthis speciesto be “endangered throughout its range” and “seriously
endangered in California’ and includesit on List 1B (Skinner and Pavlik 1994, Tibor
2001). Cadlifornia Department of Fish and Game (2001) considersthe status of hairy
Orcutt grass to be declining due to habitat | osses from development and conversion of
vernal pool habitat to agricultural uses.

Robert Hoover (1941) published the scientific name Orcuttia pilosa for hairy Orcutt
grass, and it has remained unchanged since. He collected the type specimen in Stanislaus
County, “12 miles east of Waterford” (Hoover 1941) in 1937. Hoover (1937) initially
identified that specimen as O. tenuis but later recognized that it represented a new
species(Hoover 1941). Hairy Orcutt grassisin the tribe Orcuttieae of the grass family
(Reeder 1965). This speciesalso has been known by the common nameshairy Orcuttia
(Smither al. 1980) and pilose Orcutt grass (Service 1985).
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Characteristicsshared among all members of the tribe or among speciesin the genus
Orcuttia were described in the Colusa grass and San Joaquin Valley Orcutt grass
accounts. Hairy Orcutt grass grows in tufts consisting of numerous stems. The stemsare
decumbent or erect and branch fromonly the lower nodes. Stemsare2.0to 7.9 inches
long and 0.04 to 0.08 inchin diameter (Stone et al. 1988). Almost the entireplant is
pilose, giving it agrayish appearance. The terrestrial leavesare 0.12 to 0.24 inchwide.
The inflorescenceis 2.0 to 3.9 incheslong and contains between 8 and 18 flattened
spikelets. The spikeletsnear the tip of the inflorescence are crowded together, whereas
those near the base are more widely spaced. Each spikelet consstsof 10 to 40 florets
and two tiny 0.12 inchglumes. The lemmasare 0.16 to 0.20 inchlong, with five teeth of
equal size. Each caryopsisis0.07 to 0.08 inchlong (Hoover 1941, Reeder 1982, Reeder
1993) and weighs 0.6 to 3.4 x 10°° ounces (Griggs 1980). Hairy Orcutt grass has a
diploid chromosome number of 30 (Reeder 1982).

Hairy Orcutt grass is most likely to be confused with slender Orcutt grass. However,
hairy Orcutt grass has broader stems and leaves, branches originating fromthe lower
nodes, smaller spikeletsthat are crowded near the rachis tip, smaller grains, a later
flowering period, and a different chromosome number (Reeder 1982). Other Orcuttia
speciestypically have unequal lemma teeth and differ in seed size and chromosome
number from O. pilosa and O. tenuis (Reeder 1982).

Life History and Habitat

The life-history characteristics common to al members of the Orcuttieae were presented
under Colusa grass, and others shared by all Orcuttia specieswere described under San
Joaquin Valley Orcutt grass.

Griggs (1974 cited in Stone et al. 1988) found that stratification followed by
temperatures of 59 to 90°F was necessary for seed germinationin hairy Orcutt grass.
Flowering individuals have been observed as early as mid-A pril in Madera County
(Durgarian 1995). Populations in Glenn County began flowering at the beginning of May
1993. However, heavy rainsin late May and early June of that year refilled the five pools
that were being monitored, causing 80 percent to 100 percent of the plantsto die before
they set seed (Table 5). Seed production has not been studied extensively in hairy Orcutt
grass, but Griggs and Jain (1983) did note that one individual produced more than 10,000
seeds. Although the predominant pollination agent for all Orcutt grassesis wind, native
bees (Halictidae) have been observed visiting the inflorescences of hairy Orcutt grass to
gather pollen (Griggs 1974 cited in Stone et al. 1988).

Like other vernal pool annuals, the size of hairy Orcutt grass populations fluctuates
dramatically fromyear to year (Tables5 and 6). Occurrence sizes have varied by as much
as four orders of magnitude over time (Griggs 1980, Griggs and Jain 1983, Alexander and
Schlising 1997). Two populations that had no visible plantsfor three successive years
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exceeded 10,000 individual plantsin the fourth year (Griggs 1980, Griggsand Jain 1983).
However, populations that number fewer than 100 plantsin even the most favorable years
arenot likely to perss. The small populations may become established and probably
begin with chance dispersal eventsbut never build up enough of a soil seed bank to
become established. This phenomenonwas noted at the Sacramento National Wildlife
Refuge (Table 5), the Vina Plains (T able 6), and an unspecified location wherethe
occurrence consisted of six plantsin 1973, dropped to zero the following year, and was
considered to be extirpated when no plantsreappeared by 1978 (Griggs 1980, Griggsand
Jain 1983).
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Table 5. Didributionand abundance of hairy Orcutt grass at Sacramento National

65

wildlif
e
Refug
€,
Glenn
and
Colusa
Cournti
€s.
Data
courte
sy of
Joseph
Silveir
a,
Sacra
mento
Nation
al
wildlif
e
Refug
e
Compl
ex,
Willo
ws,
CA.

Pool
L ocation

Number of plants

1993*

1994 1995 1996 1997

1998°

1999

TaB-2
TaB-3
Tc-1
P1.1-1
T18-1
T18-3

1,000 (200)
20 (0)
3,000 (0)
1,000 (2)
1,000 (0)

2,400 4,000 3,000 3,250
0 0 0 0
0 500 50 400
20 50 30 40
120 500 400 0
— — — 300

1,100

10
100
20

Total

>6,020
(202)

>2,540 >5,050 >3,480 3,990

1,130




Mr. Michad Jewsll 66

! Plantsfully germinated and began flowering by 5 May; the refuge received
approximately 4.5 inches of rain during 26-30 May and 4-6 June, refilling pools and
killing most plants. Survivorsin parentheses; TAB—2 plants*“resprouted”.

2 Except for T18-1, pools remained full into June; plantsin T18-1 germinated in early
May but died when pool refilled with early June rainfall.

% Occurrence not yet discovered.
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Table 6. Didgributionand abundanceof hairy Orcutt grass at Vina Plains Preserve,
Tehama County. Primary datareproduced from Alexander and Schlising
(1997) with permission.

Pool Number of plants

Code 1980 1983 1986 1995

1 300 10,000 >10,000* 1,355,800
14 —2 2 — 0

17 — <10,000 >1,000" 3,987,900
22 — <100 — 0

34 — 3,000 ~5,000" 1,913,400
35 — 5,000-10,000 ~5,000" 4,205,300
36 — — “few”! 0
Total >300 >28,102 >21,000 11,462,400

! Stone et al. (1988).
2 Datanot available.

Densities of hairy Orcutt grass were determined at the Vina Plains Preserve in 1995.
Among four pools wherethis species grew, densities ranged from4.2 to 44.0 plants per
square foot (Alexander and Schlising 1997). The high densitiesillustrate that although
the total occurrence size seems large, the individuals grow in close proximity.

This speciesis found on high or low stream terraces and alluvial fans (Stone et al. 1988).
Hairy Orcutt grass occursin Northern Basalt Flow, Northern Claypan, and Northern
Hardpan vernal pools (Sawyer and Keeler-Wolf 1995) within annual grassland (CNDDB
2001). The median size of occupied vernal pool complexes measured in the late 1980's
was 4.2 acres, with arange of 0.8 to 617.5 acres (Stone et al. 1988). At the Vina Plains,
hairy Orcutt grass was found growing only in pools that held water until May, June, or
July in 1995, not in those that dried in April (Alexander and Schlising 1997). This
speciesis known from elevations of 85 feet in Glenn County to 405 feet in Madera
County (CNDDB 2001).

Hairy Orcutt grass is found on both acidic and saline-alkaline soils, in vernal pool
complexes with an iron-silica cemented hardpan or claypan. Inthe Northeastern
Sacramento Valley Vernal Pool Region, pools supporting hairy Orcutt grass occur on the
Anitaand Tuscan soil series(Stone et al. 1988, CNDDB 2001). At one vernal pool in the
Vina Plains that spans both Anitaclay and Tuscan loam soils, hairy Orcutt grass was
found growing primarily on the Anitaclay (Alexander and Schlising 1997). Inthe
Solano-Colusa Vernal Pool Region, hairy Orcutt grass occursin vernal pools on the
Willows and Riz soil series (Silveirain litt. 2000), whereas in the Southern Sierra
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Foothills Vernal Pool Region it occursin vernal pools on the Cometa, Greenfield,
Hanford, Meikle, and Whitney soil series(Stone et al. 1988).

Common associates of hairy Orcutt grass throughout its range include coyote-thistle and
vernal pool popcorn flower. Hairy Orcutt grass also co-occursat numerous sites with
other rare plantsfeatured in this recovery plan, including Colusa grass in the San Joaquin
Valley and Hoover’ s spurge and Greene’ s tuctoriain the Sacramento Valley (Stone et al.
1988, Alexander and Schlising 1997, CNDDB 2001). Additional associatesin the San
Joaquin Valley include vinegar weed (Trichostema lanceolatum) and mayweed or stinking
chamomile (Anthemis cotula) (Stone et al. 1988). Hairy Orcutt grass formerly occurred
in one pool with San Joaquin Valley Orcutt grass (Crampton 1959), but the habitat has
sincebeen converted to amond orchards (CNDDB 2001). Inthe VinaPlains, other
common associates of hairy Orcutt grass are water shamrock, bindweed, and white
tumbleweed (Alexander and Schlising 1997). Both hairy Orcutt grass and slender Orcuitt
grass grow on the Vina Plains but do not occur in the same pools (Stone et al. 1988,
Alexander and Schlising 1997). At least in 1995, the Vina Plains pools where hairy
Orcutt grass grew had few spring-flowering annuals (Alexander and Schlising 1997).

Historical and Current Distribution

Prior to the surveys by Stone er al. (1988), hairy Orcutt grass had been reported from 25
sites, primarily in the Northeastern Sacramento Valley and Southern SierraFoothills
vernal pool regions (Keeler-Wolf ez al. 1998). These included eight occurrences eachin
Tehama and Stanislaus counties, six in MaderaCounty, and two in Merced County
(Hoover 1941, Crampton 1959, Reeder 1982, Stone et a/. 1988, CNDDB 2001). Hairy
Orcutt grass also was collected in the Solano-Colusa Vernal Pool Region, Glenn County,
in 1937 (CNDDB 2001); the specimen has since been lost but may have been
misdentified as California Orcutt grass (Oswald and Silveira 1995, Silveira

pers. comm. 1997, Silveirain litt. 2000). During the late 1980's, Stone et al. (1988)
determined that 12 historical occurrences had been extirpated; but, they and others
discovered three additional populations in Madera, Stanislaus, and Tehama counties. One
other occurrence fromMaderaCounty (Element Occurrence #29) was previously
consideredto be hairy Orcutt grass and isliged as suchinthe CNDDB (2001); however,
this occurrence since has been identified as San Joaquin Valley Orcutt grass.

Within the past decade, hairy Orcutt grass has been discovered at eight new natural
occurrences: fivein Glenn County, two in Madera County, and one in Tehama County
(CNDDB 2001). Hairy Orcutt grass al so has been discovered in another pool at the Vina
Plains Preserve in Tehama County (Alexander and Schlising 1997); this pool may
represent a separateoccurrence or it may be an extension of Element Occurrence 25. In
addition, this specieshas been introduced into a created pool in Madera County
(Durgarian 1995, Stebbins ez al. 1995, CNDDB 2001). Of the 38 element occurrences
liged by the California Natural Diversity DataBase (2001), not counting the
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middentified occurrence of San Joaquin Valley Orcutt grass, 23 natural occurrences and
the introduced occurrence are presumed to be extant. Nineteen of those occurrences
have been confirmed as extant within the past decade (CNDDB 2001).

Currently, the main area of concentrationfor hairy Orcutt grass (nine extant occurrences)
isthe Vina Plainsin Tehama County, whichisin the Northeastern Sacramento Valley
Vernal Pool Region. Anisolated occurrence in southern Butte County isin the same
region. Ten occurrences arein the Southern SierraFoothills Vernal Pool Region,
including sevenin Madera County between the city of Maderaand Millerton Lake and
three in eastern Stanislaus County. All four extant occurrences in the Solano-Colusa
Vernal Pool Region are on the Sacramento National Wildlife Refugein Glenn County.
Hairy Orcutt grass apparently has been extirpated fromMerced County (Stone et al.
1988, Keeler-Wolf et al. 1998, CNDDB 2001).

Hartweg’s Golden Sunburst (Pseudobahia bahiifolia)

The Service (1992) originaly proposed endangered status for Pseudobahia peirsonii.

I nformation provided during the public comment period convinced the agency that
endangered status was not appropriate, and thus this specieswas federally liged as
threatened (Service 1997a). The California Fish and Game Commission lised
Pseudobahia peirsonii as an endangered speciesin 1987 (California Department of Fish
and Game 2001). It isonthe California Native Plant Society’s List 1B and is considered
by that organizaionto be “seriously endangered” (Tibor 2001). The California
Department of Fish and Game (2001) considersthe 1999 status of Hartweg’ s golden
sunburst to be declining.

This species has undergone numerous name changes over the past 150 years, primarily
because taxonomists had differing points of view regar ding the relationship of this genus
to other generain its family (Carlquist 1956). The original name published by George
Bentham (1849) was Monolopia bahiaefolia. AsaGray (1865) changed the name to
Lasthenia bahiaefolia, then reconsidered and returned it to Monolopia (Gray 1876); in
the latter publication, Gray subdivided the genusinto sections and noted that this species
belonged in the section Pseudo-Bahia of the genus Monolopia. The next name proposed
for this specieswas Eriophyllum bahiaefolium (Greene 1897). Finally, Rydberg (1915)
assigned the name Pseudobahia bahiaefolia; he changed the genus name to a single word,
rather than the hyphenated Pseudo-Bahia that Gray (1876) had used as a section name.
Dale Johnson (1978) corrected a minor spelling error so the scientific name would
conformwith accepted rules of botanical nomenclature (Stebbins 1991), but Rydberg
remains the accepted author of the name. Thus, the name that isin use today is
Pseudobahia bahiifolia.

The typelocality for Pseudobahia bahiifolia is Cordua’ s farmat the junction of the Yuba
and Feather riversin Yuba County (Bentham 1849), whichis near Marysville (McV augh
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1970). Karl Hartweg had collected the type specimen therein 1847 (Hartweg 1848,
Johnson 1978). Both common namesfor this species, Hartweg’s golden sunburst and
Hartweg’ s pseudobahia, commemorate the original collector. The common name
Hartweg’ s golden sunburst is currently preferred because it does not incorporate the
scientific name of the genus (Stebbins 1991).

Pseudobahia bahiifolia is one of three speciesin the genus, al of whicharerestricted to
Cdlifornia (Johnson 1993). The othersare P. heermannii and P. peirsonii (San Joaquin
adobe sunburst). The genus Pseudobahia isinthe Asteraceae (aster or sunflower
family).

Certain features are common to all speciesin the genus Pseudobahia. All are small
annual plantsthat are covered with woolly hairs and have alternate leaves. They have
yellow, daisy-likeflower headsthat are borne singly at the tip of each branch. Each
flower head is approximately 1 inchacross. The outer, petal-like flowersin these heads
are known asray flowers; they areup to 0.4 inchlong and are pistillate. The center of
each flower head contains many tiny disk flowersthat are no morethan 0.12 inchlong
and are bisexual. Approximately eight greenish phyllariesare partially joinedto forma
cup-likestructure below the ray flowers. Each of the ray and disk flowers produces a
flattened, oblong achene that is sparsely covered with tiny hairs and does not have a
pappus (Rydberg 1915, Johnson 1993).

Pseudobahia bahiifolia plantsrangefrom2 to 8 inchestall. Their narrow leavesare 0.3
to 1.0inchlong and are either entireor have three small lobes. Each head has between
three and eight phyllaries, which arejoinedfor approximately half their length, and the
same number of ray flowersasit does phyllaries. The achenesof this speciesare black
and range from0.06 to 0.10 inchin length. The diploid chromosome number of
Pseudobahia bahiifolia is 8 (Rydberg 1915, Johnson 1993).

The most similar speciesto Pseudobahia bahiifolia areits closerelatives, P. heermannii
and P. peirsonii. Both P. heermannii and P. peirsonii have pinnately lobed |eaves, in
contrast to the entireor three-lobed leavesof P. bahiifolia (Stebbins 1991, Johnson
1993). Pseudobahia heermannii plantsalso are larger than those of P. bahiifolia and
have reddish stems (Johnson 1978). Pseudobahia peirsonii differsfurther inthat its
phyllariesare connected only at their bases, rather than being joined approximately
halfway asin P. bahiifolia (Stebbins 1991, Johnson 1993).

Other generathat are similar in appearanceto Pseudobahia and occur within its range
include Eriophyllum (woolly sunflower), Lasthenia (goldfields), and Monolopia (hillside
daisy). The alternateleavesof Pseudobahia speciesdifferentiate them fromthe other
three genera, in which at least the lowermost |eavesare opposite (Stebbins 1991, Johnson
1993, Keil 1993). The flattened achenesand lack of a pappusin Pseudobahia Species
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further differentiate this genusfrom Eriophyllum, which has angled achenes and a pappus
of scalesin most species(Carlquist 1956, Stebbins 1991, Keil 1993).

Life History and Habitat

The reproduction of Pseudobahia bahiifolia hasnot been studied but is probably similar
to that of other spring annuals in the southern Sierrafoothills. The seeds probably
germinate during the winter months because small plantshave been observedin late
January and early February. Pseudobahia bahiifolia typically flowersin March and April
(Johnson 1978, Stebbins 1991, Tibor 2001), but in yearswith late rains flowering may
continueinto early May. The seeds probably begin maturing as the flowersin each
wither, so seed-set and flowering are essentially concurrent. The achenesdo not have
any particular adapt ations that would indicate dispersal by either wind or animals, so
they are probably dispersed by gravity. However, one possible instance of wind dispersal
was noted in MaderaCounty, where Pseudobahia bahiifolia plantsappeared on a mound
of stockpiled soil. Either the seedswere carried in by the wind or they were already
present in the soil. Pollinationecology and reproductive biology have not been studied.

Populationsizesof Pseudobahia bahiifolia vary greatly fromyear to year (Stebbins
1991). For example, periodic monitoring at Element Occurrence 21 reveal ed that the
number of plantsvaried from 150 in 1987 to 2,000 in 1989 to 800 in 1990 and 2,500 in
1992 (CNDDB 2001). Other annuals with extremely variable occurrence sizestypically
have a persistent seed bank that formsin the soil, and the number of growing plantsin a
givenyear isinfluenced by rainfall and temperature patterns.

Judging by the maximum occurrence size ever reported, many of the extant occurrences
of Pseudobahia bahiifolia seemto be very small. However, several occurrences have
only asingle occurrence estimate that was obtained in 1990 during a prolonged drought.
At their maximum, four occurrences consisted of fewer than 100 plants (Element
Occurrencesl?, 25, 28, and 29), four consisted of between 100 and 500 plantseach
(Element Occurrences 3, 15, 22, and 23), three (Element Occurrences 18, 21, and 26) had
well over 1,000 plants, and the remaining two had unknown occurrence sizes, although
one was characterized as “small” (CNDDB 2001).

Pseudobahia bahiifolia primarily grows in grasslands, but it can also occur in the
trangtion zone between grassland and blue oak woodland (Stebbins 1991, CNDDB
2001). The optimal habitat is north- or northeast-facing slopes of small hills or mima
mounds among sparse annual grass cover (Stebbins 1991). In mimamound topography,
vernal pools often occur in the depressions between the mounds, but Pseudobahia
bahiifolia isin the uplands, not in the vernal pools themselves. In Stanislaus County,
Pseudobahia bahiifolia isfound almost exclusively on soils of the Amador series,
although one siteis on Pentz soils. In Fresno and Maderacountiesthe soils are of the
Rocklin series, whereasthe Merced County site is on a combination of Amador and
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Hornitos soils. Soil types are not known for the historical occurrence in Y uba County.
Wherethe soil textureisknown, it isloam or sandy loam; several sitesin the vicinity of
Friant in Maderacounty are on soils highin pumicecontent (Stebbins 1991, CNDDB
2001). The lowest known elevation where Pseudobahia bahiifolia grew was 50 feet at
the extirpated Y uba County locality. Among the extant sites, the lowest el evation is 220
feet in Stanislaus County, with the highest at 460 feet at several sitesin Fresno and
Maderacounties (CNDDB 2001).

The most commonly reported associate of Pseudobahia bahiifolia isthe nonnative grass
Bromus madritensis ssp. rubens. Other frequent associates are the nonnative forbs
Erodium botrys (broad-leaved filaree) and E. cicutarium (red-stemmed filaree); the native
forbs Lasthenia fremontii (Fremont’s goldfields), Lepidium nitidum (shining
peppergrass), and Lupinus bicolor (miniaure lupine); and the nonnative grass Bromus
hordeaceus (Stebbins 1991, CNDDB 2001).

Historical and Current Distribution

Pseudobahia bahiifolia occurred historically in the central Sacramento Valley, eastern
San Joaquin Valley, and in the low foothills to the east of the latter (Stebbins 1989).
During the nineteenth century, Pseudobahia bahiifolia was reported fromtwo sites: the
typelocality in Yuba County and north of the town of Snelling in Stanislaus County,
whereit was collected in 1894 (Stebbins 1991). By the year 2000, atotal of 20
occurrences had been reported, including 11 in Stanislaus County, 4 in Fresno County, 3
in MaderaCounty, 1 in Merced County, and 1 (the type locality) in Yuba County
(CNDDB 2001). The approximate extent of the range was 200 miles. Pseudobahia
bahiifolia probably occurred in the counties between Stanislaus and Y uba historically but
was not officially documented before being extirpated (Stebbins 1991). New occurrences
were still being discovered as of 2000, when the one in Merced County was found
(CNDDB 2001).

Of the 20 Pseudobahia bahiifolia occurrences documented historically, 13 are presumed
to be extant and 4 are known to be extirpated (CNDDB 2001). Some suitable habitat
remains in the vicinity of the other three occurrences but Pseudobahia bahiifolia plants
have not been found at those sitesfor many yearsand probably are extirpated. Of the 13
occurrences that are presumed to be extant, most (6) are in Stanislaus County, followed
by Fresno County with 4, MaderaCounty with 2, and Merced County with 1 (CNDDB
2001). The specieshas been extirpated from Y uba County (Element Occurrence 10).
The other occurrencesthat are known or presumed to be extirpated included five
(Element Occurrencesb5, 6, 7, 8, and 11) in Stanislaus County and one (Element
Occurrence 1) in MaderaCounty (CNDDB 2001). Thus, the current extent of the range
isapproximately 95 miles, a’52.5 percent reductionfromthe historical extent, although
only 35 percent of the known occurrences may have been extirpated.
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The main areas of concentraionfor Pseudobahia bahiifolia are near Friant, where six
extant occurrences are clustered on either side of the San Joaquin River in Fresno and
Maderacounties, and near Cooperstown in Stanislaus County, with six occurrences.
These two areasincorporate over 99 percent of the individual plantsthat have been
counted in the past decade (CNDDB 2001). Only 1 of the 13 extant occurrences of
Pseudobahia bahiifolia isin public or conservationownership. Element Occurrence 21
near Friant Dam in Fresno County is partially owned by the U.S. Bureau of Reclamation
(Faubion pers. comm. 2001), and another part is under a conservation easement held by
the SierraFoothill Conservancy. In 1990, the protected area contained approximately
500 plantsof the 800 total in the occurrence (Stebbins 1991).

Eleven of the extant Pseudobahia bahiifolia occurrences arein the Great Valley Section
of California, including seven in the Camanche Terraces Subsection (Element
Occurrences 3, 15, 17, 18, 27, 28, and 29) and four (Element Occurrences 21, 22, 23, and
24) inthe Hardpan Terraces Subsection of the Great Valley Section. The other two
extant occurrences (Element Occurrences 25 and 26) arein the Lower Granitic Foothills
Subsection of the SierraNevada Foothills Section. All but one of the occurrences known
or presumed to be extirpated was in the Camanche Terraces Subsection of the Great
Valley Section; the other (Element Occurrence 1) wasin the Hardpan Terraces
Subsection of the Great Valley Section (U.S. Department of Agriculture1994).

Greene's Tuctoria (Tuctoria greenei)

The Serviceliged Greene’ s tuctoria as federally endangeredin 1997 (Service 19974).
Cadlifornia liged Greene’ stuctoriaasrarein 1979 (California Department of Fishand
Game 1991), and the California Native Plant Society had recognized it asrare and
endangered even earlier (Powell 1974). Currently, the California Native Plant Society
includes Greene'stuctoriaon List 1B and ranksit as “endangered throughout its range”
(Skinner and Pavlik 1994) and “seriously endangered in California” (Tibor 2001). The
California Department of Fish and Game considered the status of Greene’s Orcutt grassis
declining (California Department of Fish and Game 2001).

George Vasey (1891) originally assigned the name Orcuttia greenei to this species.
Edward Greene had collected the type specimen in 1890 “on moist plains of the upper
Sacramento, near Chico, California” (Vasey 1891), presumably in Butte County (Hoover
1941, Crampton 1959). Citing differencesin lemma morphology, arrangement of the
spikelets, and other differences, John Reeder (1982) segregated the genus Tuctoria from
Orcuttia and created the new scientific name Tuctoria greenei for this species.
Subsequent research suggeststhat Tuctoria isintermediate in evol utionary position
between the primitive genus Neostapfia and the advanced genus Orcuttia (Keeley 1998a,
Boykininlitt. 2000). The genus Tuctoria isinthe grass family, subfamily Chloridoideae,
and is amember of the Orcuttieae tribe, which also includes Neostapfia and Orcuttia
(Reeder 1965, Keeley 19984). A wide variety of common names have been used for this
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species, including Chico grass (Scribner 1899), awnless Orcutt grass (Abrams 1940),
Greene’s Orcuttia (Smith et al. 1980), and Greene’'s Orcutt grass (California Department
of Fishand Game 1991, Service 1985).

The basic characteristicspertaining to al members of the Orcuttieae were described in
the Colusa grass account. The genus Tuctoria is characterized by flattened spikelets
similar to those of Orcuttia speciesexcept that the spikeletsof Tuctoria grow inaspiral,
as opposed to a distichous, arrangement. Tuctoria specieshave short-toothed, narrow
lemmas. The juvenile and terrestrial leavesof Tuctoria are similar to those of Orcuttia
but Tuctoria does not produce the floating type of intermediate |eaves (Reeder 1982,
Keeley 1998a). Tuctoriaisintermediatein the degree of aquatic specializaion between
Neostapfia and Orcuttia (Keeley 1998a).

Greene’'stuctoriagrows in tufts of several stems, whichare erect or decumbent and break
easily at the base. The entireplant tendsto be pilose but isonly slightly viscid. The
stemsare usually 2.0to 5.9 inches tall and are not branched. Greene’'stuctoriahas
purplish nodes and leavesno wider than 0.20 inch. The inflorescence can be as much 3.1
inches long; it may be partly hidden by the |eaveswhen young but is held above the leaves
at maturity. The inflorescenceusually consssof 7 to 15 spikelets but may contain as
many as 40. The spikeletsare arranged in a spiral, with those in the upper half crowded
together and those near the base more widely separated. Each spikelet congssof 5to 15
floretsand two glumes. The lemmas are 0.16 to 0.20 inch long and have squarish tips
with 5 to 9 very short teeth; the central toothistipped by avery small spine. The
roughened seeds are approximately 0.08 inchlong (Vasey 1891, Hoover 1941, Griggs
1977, Stone et al. 1988, Reeder 1982) and weigh approximately 1.8 x 10° ounce (Griggs
1980). Greene's tuctoria has a diploid chromosome number of 24 (Reeder 1982).

Greene's tuctoriais differentiated from Orcutt grasses by the spiral arrangement of
spikelets and lack of floating juvenile leaves, from Colusa grass by the shape of the
spikelets and the inflorescence, and from both by the shape of the lemmas. Greene’'s
tuctoria can be distinguished from Solano grass by the squarish lemma tip; smaller,
roughened seeds; and inflorescence held above the leavesin the former. Both can be told
fromthe remaining Tuctoria species by stem length, seed shape, and range. The
chromosome number of Greene’s tuctoria also differsfromthe other two speciesin the
genus (Reeder 1982).

Life History and Habitat
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The basic life higory strategy and habitat requirementsof Tuctoria specieswere
described under Colusa grass and San Joaquin Valley Orcutt grass and will not be
repeated here.

Optimum germination of Greene’ s tuctoria seed occurswhen the seed is exposed to light
and anaerobic conditions after stratification (Keeley 1988). Germinationoccurs
approximately months following inundation (Keeley 1998a). Tuctoria seedlings do not
developfloating juvenile leaves, as does Orcuttia (Griggs 1980, Keeley 1998a). The
plantsapparently do not tolerateinundation; all five Greene’s tuctoria plantsin a Glenn
County pool died when the pool refilled during late spring rainsin 1996 (Silveira pers.
comm. 1997). Greene’stuctoriaflowersfromMay to July (Skinner and Pavlik 1994),
with peak flowering in June and July (Griggs 1981, Broyles1987).

Aswith other vernal pool annual's, occurrence sizein Greene’ stuctoria can vary
enormously fromyear to year, and populations that have no visible plantsone year can
reappear in large numbersin later years. Occurrence fluctuations may be due to annual
variations in weather, particularly rainfall, to changesin management, or to acombination
of the two. Such fluctuations were observed at scattered sitesin Butteand Tehama
countiesduring the 1970's (Griggs 1980, Griggs and Jain 1983) and at Sacramento
National Wildlife Refuge, wherethe occurrence in the single occupied pool ranged from
zero to 60 plantsbetween 1994 and 1999 (Silveirain litt. 2000). Fluctuations of as much
as three orders of magnitude were documented on the Vina Plains Preserve during the
1980's and 1990's (Table 7). The high 1995 occurrence estimatesfollowed a winter of
favorable rainfall (Alexander and Schlising 1997) and long period without livestock
grazing; cattle grazing on the Vina Plains Preserve was discontinued in the growing
season of 1987-1988 and did not resume until the growing season of 1995-1996
(Alexander inlitt. 1998).
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Table 7. Didgributionand abundanceof Greene’stuctoriaat Vina Plains Preserve,
Tehama County. Primary datareproduced from Alexander and Schlising
(1997) with permission.

Pool Number of plants

Code 1983 1986 1987 1988 1995

14 95 —1 >1,000 — 96,400

21 <30,000 >1,000? — 2,000 106,300

22 300 <1,000? — — 173,200

35 “few 0? — — 225,600
hundred”

36 present <1002 — — 0

37 present 0? — — 1,319

Total >30,395 >2,000 >1,000 >2,000 602,819

! Datanot available.
2 Stone et al. (1988).

However, populations that decline to zero and then do not reappear under favorable
conditions may in fact be extirpated. A Stanislaus County occurrence (Element
Occurrence 39) numbered fewer than 100 plantsin 1973, dropped to 2 the following year,
and remained at zero for the next 3 years(Griggs 1980, Griggs and Jain 1983). The
occurrence was not monitored for the following decade. The vernal pool was still intact
as of 1986, but Greene's tuctoria was not observed during surveys that year; however,
the winter had been drier than average. In 1987, following a winter of favorable rainfall,
Greene's tuctoria still was not present even though Colusa grass was found in large
numbers (Stone et al. 1988). The area had been “rather heavily grazed” in 1987 (Stone et
al. 1988), but livestock grazing intensty during the 1970's was not known.

In a demographic study conducted during 1977 and 1978 on two populations of Greene’'s
tuctoria from Butte and Tehama counties, 0 to 54 percent of seedlings survived to
maturity. Plantsthat reached flowering stage achieved a density of 7.6 to 12.4 per square
foot and averaged 111 seeds per plant (Griggs 1980, Griggs and Jain 1983). In 1995,
density of Greene’s tuctoria on the Vina Plains Preserve ranged from 7 to 133 plants per
0.7 to 12.4 per square foot (Alexander and Schlising 1997).

A study of genetic partitioning in five species of Orcuttia and Tuctoria (Griggs 1980,
Griggs and Jain 1983) revealed that Greene’s tuctoria had the lowest genetic diversity (50
percent) of the speciesstudied. As with the other species, plantsoriginating fromthe
same seed parent accounted for about the same degree of genetic diversity (44 percent) as
others within the same occurrence (46 percent). Only 10 percent of the total genetic
variability observed in the specieswas due to between-population differences. This
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means that just afew of the same alld es dominated in the populations studied. However,
Griggs’ genetic study included only two populations fromadjacent counties (Butteand
Tehama) and did not consider geographically distant occurrences.

Greene' s tuctoria has been found in three types of vernal pools: Northern Basalt Flow,
Northern Claypan, and Northern Hardpan (Sawyer and Keeler-Wolf 1995) on both low
and highterraces (Stone et al. 1988). Occupied pools are or were underlain by iron-
silicacemented hardpan, tuffaceous alluvium, or claypan (Stone et al. 1988). Of pools
wherethe specieswas known to be extant in 1987, the median sizewas 1.5 acres, with a
range of 0.01 to 8.4 acres (Stone et al. 1988). Stone et al. (1988) noted that Greene’'s
tuctoriagrew in shallower pools than other members of the tribe or on the shdlow
margins of deeper vernal pools; but, they did not quantify pool depth. At the VinaPlains,
Greene's tuctoriagrew in pools of “intermediate” size, whichdried in April or early May
of 1995 (Alexander and Schlising 1997). The Central Valley vernal pools containing
Greene’stuctoriaare (or were) in grasslands; the Shasta County occurrenceis
surrounded by pine forest (CNDDB 2001). Occupied pools inthe Central Valley are (or
were) at elevations of 110 to 440 feet (Stone et al. 1988), whereas the Shasta County
occurrenceisat 3,500 feet (CNDDB 2001).

Inthe Northeastern Sacramento Valley Vernal Pool Region, Greene’s tuctoriagrows
mostly on Anitaclay and Tuscan loam soil series, with one occurrence on Tuscan stony
clay loam. Soil typesand seriesare not certain for several other occurrencesin this
region; one is on either the Rocklin or the San Joaquin series, and the othersare
unknown. The single occurrence in the Solano-Colusa Vernal Pool Regionison strongly
saline-alkaline Willows clay (Silveirain litt. 2000). Inthe Southern SierraFoothills
Vernal Pool Region, Greene’ s tuctoriais knownto grow on anumber of different soil
seriesincluding Archerdale, Bear Creek, Exeter, Meikle, Ramona, Raynor, Redding, and
San Joaquin. Soil typesand serieshave not been determined for occurrences in the other
regions.

At the Vina Plains Preserve, frequent associates of Greene’'s tuctoriaare common coyote-
thistle and water shamrock (Alexander and Schlising 1997). Elsewherein the Sacramento
Valley and in the San Joaquin Valley, Greene’s tuctoria often grows in association with
Vasey’s coyote-thistle, vernal pool popcorn flower, and foxtail (4/opecurus saccatus).
The rare and federally liged Hoover’ s spurge co-occurswith Greene’ stuctoriaat six
sitesin the Sacramento Valey. Other rare plantsthat grow in the same vernal pools with
Greene'stuctoriaat one or two occurrences are hairy Orcutt grass, slender Orcutt grass,
and Boggs L ake hedge-hyssop (Broyles 1987, Stone et al. 1988, CNDDB 2001).

Historical and Current Distribution
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After its discovery in Butte County in 1890, Greene’ s tuctoriawas not seen again for
over 40 years. During extensive surveys in the late 1930's, Robert Hoover (1937, 1941)
found the speciesat 12 sitesin Fresno, Madera, Merced, San Joaquin, Stanislaus,
Tehama, and Tularecounties. Robert Hoover described the taxon as the most common of
all Orcuttia species, with whichit was classified at the time. By the end of the 1980's,
Greene' stuctoriahad been reported fromatotal of 36 occurrencesin the same 8 counties
(Stone et al. 1988, CNDDB 2001). Of these, 21 werein the Southern SierraFoothills
Vernal Pool Region and 15 werein the Northeastern Sacramento Valley Vernal Pool
Region.

Three additional occurrences of Greene’ s tuctoria have been discovered during the past
decade, bringing the reported total to 39 occurrences (Oswald and Silveira 1995,
CNDDB 2001). However, 19 of the historical occurrences apparently have been
extirpated. The other 20 occurrences are presumed to be extant, although 6 of those
have not been verified for more than a decade (Alexander and Schlising 1997, CNDDB
2001).

Twelve of the extant occurrences (60 percent) arein the Vina Plains area of Tehama and
Butte counties, within the Northeastern Sacramento Valley Vernal Pool Region. Eastern
Merced County, in the Southern SierraFoothills Vernal Pool Region, has six extant
occurrences (30 percent). The other two extant occurrence arein Glenn (Oswald and
Silveira 1995) and Shastacounties (CNDDB 2001); the former isin the Solano-Colusa
Vernal Pool Region, and the latter isin the Modoc Plateau Vernal Pool Region (K eeler-
Wolf et al. 1998). Greene’s tuctoriahasbeen extirpated fromFresno, Madera, San
Joaquin, Stanislaus, and Tularecounties (Stone et al. 1988, Skinner and Pavlik 1994,
CNDDB 2001).

Vernal Pool Crustaceans - Conservancy Fairy Shrimp (Branchinecta conservatio), Vernal
Pool Fairy Shrimp (Branchinecta lynchi), and Vernal Pool Tadpole Shrimp (Lepidurus

packardi)

Conservancy fairy shrimp and vernal pool tadpole shrimp were federally liged as
endangered, and vernal pool fairy shrimp were federally liged as threatened under the
Act, throughout their rangein 1994 (59 FR 48153). Conservancy fairy shrimp and vernal
pool fairy shrimp are members of the aquatic crustacean order Anostraca. The vernal
pool tadpole shrimp isamember of the aquatic crustacean order Notostraca.

Vernal pool fairy shrimp are found only in ephemeral freshwater habitats in California and
Southern Oregonand the other two speciesare found only in ephemeral freshwater
habitatsin California. These specieshave all evolved similar adapt ations to the unique
habitat conditions of their vernal pool habitats. The general appearance and life hisory
characteristicsof these three specieswill be described in combination below. Following
this description, information pertinent to each species’ biology is provided.
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Life History and Habitat of Vernal Pool Crustaceans

Vernal pool fairy shrimp and Conservancy fairy shrimp (fairy shrimp) have delicate
elongate bodies, large stalked compound eyes, and 11 pairsof phyllopods, or gilllike
structures that also serve aslegs. They swim or glidegracefully upside down by means of
compl ex beating movementsthat passin awave-like anterior to posterior direction. Fairy
shrimp arefilter feeders, and consume algae, bacteria, protozoa, rotifers, and bits of
detritus as they move through the water. The second pair of antennaein fairy shrimp
adult males are greatly enlarged and specialized for clasping the females during
copulation. The females carry eggsin an oval or elongate ventral brood sac. The eggs
are either dropped to the pool bottom or remain in the brood sac until the female diesand
sinks. After fertilization, the eggs are coated with a protective protein layer that allows
them to withstand heat, cold, and prolonged dehydration. These dormant eggs are also
known as cysts, and they can remain viable in the soil for decades after deposition. When
the pools refill in the same or subsequent seasons, some, but not al, of the cysts may
hatch. The cyst bank in the soil may consist of cystsfromseveral yearsof breeding. The
cyststhat hatch may do so within days after the vernal pools fill, and rapidly developinto
adults. In pools that persist for several weeksto afew months, fairy shrimp may have
multiple hatches during a single season (59 FR 48136).

Vernal pool tadpole shrimp have dorsal compound eyes, alarge shieldlike carapace (shell)
that coversmost of their body and a pair of long cercopods or appendages at the end of
the last abdominal segment. They are primarily benthic (living on the bottoms of the
pools) animals that swim with their legsdown. Vernal pool tadpole shrimp climb or
scramble over objects, and plow along bottom sedimentsas they forage for food. Their
diet conggs of organic detritus and living organisms, such as fairy shrimp and other
invertebrates (Fryer 1987). The females deposit eggs on vegetation and other objectson
the pool bottom. Likefairy shrimp, vernal pool tadpole shrimp pass the summer months
as dormant cystsinthe soil. Some of the cysts hatch asthe vernal pools arefilled with
rainwater in the fall and winter of subsequent seasons, while other cysts may remain
dormant in the soil for many years. When winter rains refill inhabited pools, tadpole
shrimp reestablish fromdor mant cysts and may become sexualy maturewithin three to
four weeks after hatching (Ahl 1991, Helm 1998). Mature adults may be present in pools
until the habitats dry up in the spring (Ahl 1991, Gallagher 1996).

Vernal pool crustaceans breat he primarily through their phyllopods. When dissolved
oxygen concentrations are low, fairy shrimp can be seen at the water’ s surface,
circulating oxygen. Inadditionto phyllopods, fairy shrimp exchange oxygen through
other surfacesof their body, particularly the thorax and abdomen (Ericksen and Belk
1999). Oxygenismorereadily available in cooler water, below 68 degrees Fahr enheit (°
F), and oxygen requirements may explain why most speciesendemic to the Central Valley
hatch in the winter and live in cooler water habitats.
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The hydrology that maintains the pattern of inundation and drying char acteristic of vernal
pool habitatsis complex. Vernal pool habitats formin depressions above an impervious
soil layer (duripan) or rock substrate. After winter rains begin, this impervious layer
preventsthe downward percolationof water and creates a perched water table causing
the depression (or pool) to fill. Dueto local topography and geology, the depressions are
generaly part of an undulating |landscape, where soil mounds are interspersed with basins,
swales, and drainages (Nikiforoff 1941, Holland and Jain 1978). These featuresforman
interconnected hydrological unit known as avernal pool complex. Althoughvernal pool
hydrology is driven by the input of precipitation, water input to vernal pool basins also
occursfromsurface and subsurface flow fromthe swale and upland portions of the
complex (Zedler 1987, Hanes et al. 1990, Hanes and Stromberg 1998). Surface flow
through the swale portion of the complex allowsvernal pool speciesto move directly
fromone vernal pool to another. Upland areas are a critical component of vernal pool
hydrology because they directly influencethe rate of vernal pool filling, the length of the
inundation period, and the rate of vernal pool drying (Zedler 1987, Hanes and Stromberg
1998).

The Service hasused vernal pool complexes as the basis for determining populations of
vernal pool crust aceans sincethe specieswerefirst proposed for liging. The final rule to
list the four vernal pool crust aceans states that “The genetic characteristicsof the three
fairy shrimp and vernal pool tadpole shrimp, as well as ecological conditions, such as
watershed contiguity, indicatethat populations of these animals are defined by pool
complexes rather than by individual vernal pools” (Fugate 1992, Fugate 1998, King
1996). Therefore, the most accurateindicationof the digributionand abundance of the
three vernal pool crustaceans is the number of inhabited vernal pool complexes.
Individual vernal pools occupied by the three speciesliged herein are most appropriately
referred to as “subpopulations” (FR 59:48137).

All of the vernal pool crustacean speciesaddressed in this biological opinion have
evolved unique physical adapt ations to survive in vernal pools. Vernal pool environments
are characterized by a short i nundation phase during the winter, adrying phase during the
spring, and adry phase during the summer (Holland and Jain 1978). The timing and
duration of these phases can vary significantly fromyear to year, and in some yearsvernal
pools may not inundate at al. Inorder to take advantage of the short inundation phase,
vernal pool crust aceans have evolved short reproduction times and high reproductive
rates. The liged crustaceans generally hatch within afew days after their habitats fill
with water, and can start reproducing within afew weeks (Eng et al. 1990, Helm 1998,
Eriksen and Belk 1999). Vernal pool crustaceans can completetheir entirelifecycleina
single season, and some speciesmay complete several life cycles. Vernal pool

crust aceans can al so produce numerous offspring when environmental conditions are
favorable. Some speciesmay produce thousands of cystsduring their life spans.
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To survive the prolonged heat and desd cation of the vernal pool dry phase, vernal pool
crust aceans have developed a dormant stage. After vernal pool crustacean eggs are
fertilized in the femal e’ sbrood sac, the embryosdevel op athick, usually multi-layered
shell. When embryonic development reaches alate stage, further maturation stops,
metabolismis drastically slowed, and the egg, now referred to as a cyst, entersa dor mant
statecalled diapause. The cyst isthen either dropped to the pool bottom or remainsin
the brood sac until the female diesand sinks. Oncethe cyst isdesiccated, it can
withstand temperatures near boiling (Carlisle 1968), fire (Wells et al. 1997), freezing, and
anoxic conditions without damageto the embryo. The cyst wall cannot be affected by
digestive enzymes, and can be transported in the digestive tractsof animals without harm
(Horne 1967). Most fairy shrimp cystscan remain viable in the soil for a decade or
longer (Belk 1998).

Although the exact signals that cause crustacean cyststo hatch are unknown, factorssuch
as soil moisture, temperature, light, oxygen, and osmotic pressure may trigger the
embryo’s emergencefromthe cyst (Brendonck 1996). Because the cyst contains a well
developed embryo, the animal can quickly developinto afully matureadult. This allows
vernal pool crustaceans to reproduce before the vernal pool entersthe dry phase,
sometimes within only afew weeks (Helm 1998, Eriksen and Belk 1999). In some
species, cysts may hatch immediately without going through a dormant stage, if they are
deposited while the vernal pool still contains water. These cystsarereferred to as
quiescent, and allow the vernal pool crustacean to produce multiple generations in a
single wet season as long as their habitat remains inundated.

Another important adaptation of vernal pool crustaceans to the unpredictable conditions
of vernal pools isthe fact that not all of the dormant cysts hatch in every season.
Hathaway and Simovich (1996) found that only 6 percent of San Diego fairy shrimp cysts
hatched after initial hydration, and only 0.18 percent of Riverside fairy shrimp cysts
hatched. The cyststhat don’'t hatch remain dormant and viable in the soil. These cysts
may hatch in a subsequent year, and form a cyst bank much likethe seed bank of annual
plants. The cyst bank may be comprised of cystsfromseveral yearsof breeding, and
large cyst banks of viable resting eggs in the soil of vernal pools containing fairy shrimp
have been well documented (Belk 1998). Based on areview of other studies (e.g. Belk
1977, Gallagher 1996, Brendonck 1996), Hathaway and Simovich (1996) concluded that
speciesinhabiting more unpredictable environments, such as smaller or shorter lived
pools, are more likely to have a smaller percent of their cysts hatch after their vernal pool
habitats fill with water. This strategy reduces the probability of complete reproductive
failureif avernal pool driesup prematurely. This kind of “bet-hedging strategy” has been
suggested as a mechanism by which rare species may persist in unpredictable
environments(Chessonand Huntly 1989, Ellner and Hairston 1994).

Although the vernal pool crustaceans, and particularly the fairy shrimp, addressed in this
biological opinionare not often found in the same vernal pool at the same time, when
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coexistencedoes occur, it is generally in deeper, longer lived pools (Eng et al. 1990,
Thiery 1991, Gallagher 1996, Simovich 1998). Inlarger pools, closely related species of
fairy shrimp may coexist by hatching at different temperatures, and by developing at
different rates (Thiery 1991, Hathaway and Simovich 1996). Vernal pool crustacean
speciesmay al so be able to coexist by utilizing different physical portions of the vernal
pool or by eating different food sources (Daborn 1978, Mura 1991, Hamer and A ppleton
1991, Thiery1991). Maeda-Martinez (1997) reviewed much of the literature on large
branchiopod coexistence and concluded that speciesdigribution patterns likely result
fromdifferencesin the physical environment of the ephemeral habitat, differencesin the
life higory and habitat requirementsof different species, and factorssuch as colonization,
extirpation, and random events. The role of competition in structuring vernal pool
crustacean communitiesis not well understood.

Upland areas associated with vernal pools are also an important source of nutrientsto
vernal pool organisms (Wetzel 1975). Vernal pool habitas derive most of their nutrients
fromdetritus whichis washed into the pool fromadjacent uplands, and these nutrients
provide the foundation for vernal pool aquatic communitiesfood chain. Detritusisa
primary food source for the vernal pool crustaceans (Eriksen and Belk 1999).

Vernal pool crustaceans are an important food source for anumber of aquatic and
terrestrial species. Aquatic predatorsinclude insects such as backswimmers (Family
Notonectidae) (Woodward and Kiesecker 1994), predaceous diving beetlesand their
larvae (Family Dystictidae), and dragonflies and damselfly larvae (Order Odonate).
Vernal pool tadpole shrimp are another significant predator of fairy shrimp. Vernal pools
provide important habitat for resident and migratory birds, particularly waterfowl and
shorebirds. Birdsare particularly attracted to the pools because they offer foraging
habitat at atime of year when resources are limited (Silveira 1998), and vernal pools help
link aquatic resources in the California portion of the Pacific Flyway. Vernal pool
crustaceans provide important proteins and cal cium vital to the ener getic needs of
migratory bird migration and reproduction (Proctor et al. 1967, Silveira1998). Vernal
pool crustaceans are a major food source for a number of terrestrial vertebrate predators
including water fowl, wading birds, toads, frogs, and salamanders (Proctor ez al. 1967,
Krapu 1974, Swanson 1974, Morin 1987, Simovich et al. 1991, Silveira1998). Vernal
pool crustaceans depend on the absence of water during the summer months to
discourage aquatic predator speciessuch as bullfrogs, garter snakes, and fish (Eriksen
and Belk 1999). Thereisevidence that vernal pool crust aceans were used as afood
source for Native Americans in California’ sCentral Valley.

The primary historic dispersal mechanisms for the vernal pool crustaceans probably
consisted of large scale flooding resulting fromwinter and spring rains, and dispersal by
migratory birds. Asaresult of widespread flood control and agricultural water diversion
projectsdevel oped during the twentieth century, large scale flooding is no longer a major
form of dispersal for the vernal pool crustaceans. When being dispersed by migratory
birds, the eggs of these crust aceans are either ingested (Krapu 1974, Swanson 1974,
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Driver 1981, Ahl 1991) and/or adhereto the bird’ slegsand feathers wherethey are
transported to new habitats. Cystsmay also be dispersed by a number of other species,
such as salamanders, toads, cattle, and humans (Eriksen and Belk 1999).

Vernal pool crustaceans are often dispersed fromone pool to another through surface
swalesthat connect one vernal pool to another. These dispersal eventsallow for genetic
exchange between pools and creae a population of animals that extends beyond the
boundariesof asingle pool. Instead, populations of vernal pool crust aceans are defined
by the entirevernal pool complex in whichthey occur (Simovich et al. 1992, King 1996).
These dispersal eventsalso allow vernal pool crustaceans to move into pools with arange
of sizesand depths. Indry years, animals may only emergein the largest and deepest
pools. Inwet years, animals may be present in al pools, or in only the smallest pools.
The movement of vernal pool crustaceans into vernal pools of different sizesand depths
allowsthese speciesto survive the environmental variability that is char acteristic of their
habitats.

The vernal pool crustaceans addressed in this biological opinion are generally confined to
habitats that are low to moderatein alkalinity and dissolved salts, when compared with
other aquatic systems (Ericksen and Belk 1999). Although potentially moderated by soil
type, vernal pools are generally unbuffered and exhibit wide fluctuationsin pH and
dissolved oxygen. Vernal pools may change 3to 4 pH unitswithin afew hours (Keeley
and Zedler 1998). Vernal pool water ion concentrations, such as sodium, potassium,
calcium, chlorine, and magnesium, also experience large daily and seasonal variations.
These variations are due to the concentraion of ions as aresult of evaporation, and the
dilutionof ionswith additional rainfall throughout the wet season (Barclay and Knight
1981). How vernal pool crustacean speciesadapt to these fluctuations in water chemistry
isunknown. Gonzalez et al. (1996) studied ion regulationin several fairy shrimp species
in Southern California and found that some speciesare hyper osmotic regulators, and use
active transport to maintain internal ion concentrations above that in the external
environment. These speciestypically inhabit pools with low ion concentrations. Other
speciescan tolerate higher ion concentrations in the external environment by
hyporegulating, or maintaining internal levels below that of the water around them. Some
speciesare also able to osmoconform, and allow their internal chemistry to match
external ion concentrations. These differencesin ion regulation may explain why some
speciesare limited to certain habitats. Although there are numerous observations of the
water chemistry of vernal pools wherevernal pool crustaceans have been collected, wide
variationsin vernal pool water chemistry and the anecdotal nature of these observations
preclude definitive conclusions about water chemistry habitat preferences.

Additional information specific to each of the three individual vernal pool crustacean
speciesdescribedin this biological opinionis provided below.

Additional Information for Vernal Pool Fairy Shrimp and Distribution
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Although most speciesof fairy shrimp look generally similar, vernal pool fairy shrimp are
characterized by the presence and size of several bulgeson the male's antenna, and by the
female's short, pyriform or pear shaped, brood pouch. They vary in size, ranging from
0.4to 1.0inchinlength(Eng et al. 1990).

Vernal pool fairy shrimp generally will not hatch until water temperatures drop to below
50°F (Gallagher 1996, Helm 1998). This speciesis capable of hatching multiple times
within asingle wet season if conditions are appropriate. Helm (1998) observed 6
separate hatches of vernal pool fairy shrimp within asingle wet season, and Gallagher
(1996) observed 3 separate hatchesin vernal pools in Butte County.

Helm (1998) observed vernal pool fairy shrimp livingfor aslong as 147 days. The
speciescan reproduce in as few as 18 days at optimal conditions of 68°F and can
completeits life cycle in aslittle as 9 weeks (Gallagher 1996, Helm 1998). However,
maturation and reproduction rates of vernal pool crustaceans are controlled by water
temperature and can vary greatly (Eriksen and Brown 1980, Helm 1998). Helm (1998)
observed that vernal pool fairy shrimp did not reach maturity until 41 days at water
temperatures of 59°F. Vernal pool fairy shrimp has been collected at water temperatures
aslow as 40°F (Eriksen and Belk 1999), however, the specieshasnot been found in
water temperatures above about 73°F (Helm 1998, Eriksen and Belk 1999).

Vernal pool fairy shrimp occupy avariety of different vernal pool habitats, from small,
clear, sandstone rock pools to large, turbid, alkaline, grassland valley floor pools (Eng et
al. 1990, Helm 1998, CNDDB 2001). The pool typeswhere the species has been found
include Northern Hardpan, Northern Claypan, NorthernVolcanic Mud Flow, and
Northern Basalt Flow vernal pools formed on a variety of geologic formations and soil
types. Althoughvernal pool fairy shrimp have been collected fromlarge vernal pools,
including one exceeding 25 acresin area (Eriksen and Belk 1999), it is most frequently
found in pools measuring fewer than 0.05 acrein area (Helm 1998, Gallagher 1996). The
speciesoccursat elevationsfrom 33 feet to 4,003 feet (Eng et al. 1990), and istypically
found in pools with low to moderateamountsof salinity or total dissolved solids(Keeley
1984, Syrdahl 1993). Vernal pools are mostly rain fed, resulting in low nutrient levels
and dramatic daily fluctuations in pH, dissolved oxygen, and carbon dioxide (K eeley and
Zedler 1998). Although there are many observations of the environmental conditions
wherevernal pool fairy shrimp have been found, there have been no experimental studies
investigating the specific habitat requirements of this species.

The vernal pool fairy shrimp is known from 32 populations extending from Stillwater
Plain in Shasta County through most of the length of the Central Valley to Pixley in
Tulare County, and along the central coast range fromnorthern Solano County to
Pinnaclesin San Benito County (Eng et al. 1990, Fugate 1992, Sugnet 1993) and a
disjunct populationon the Agate Desert in Oregon. Five additional, disjunct populations
exist: one near Soda Lakein San Luis Obispo County; one in the mountain grasslands of
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northern Santa BarbaraCounty; one on the Santa Rosa Plateau in Riverside County, one
near Rancho California in Riverside County and one on the Agae Desert near Medford,
Oregon. Three of these isolated populations each contain only a single pool known to be
occupied by the vernal pool fairy shrimp.

Additional Information for Conservancy Fairy Shrimp and Distribution

Helm (1998) found that the life span and maturation rate of Conservancy fairy shrimp did
not differ significantly from other fairy shrimp speciesunder the conditions he observed.
Helm (1998) found that Conservancy fairy shrimp reached maturity in an average of 46
days, and lived for aslong as 154 days. However, aquatic invertebrate growthrates are
largely controlled by water temperature and can vary greatly (Eriksen and Brown 1980,
Helm 1998). Eriksen and Belk (1999) observe that the Conservancy fairy shrimp
produces large cohorts of offspring, and is an “especially hyperactive swimmer and filter
feeder.” This specieshasonly been observed to produce one cohort of offspring each
wet season (Eriksen and Belk 1999).

Observations suggest this speciesis generally found in pools that are relatively large and
turbid (King et al. 1996, Helm 1998, Eriksen and Belk 1999). Helm (1998) found that
most Conservancy fairy shrimp occurrences were generally within vernal pools formed on
fertile, basin rim soils. These pool types may be over several acresin size, and are often
alkaline. Soil typeswherethe speciesis known to occur include Anita, Pescadero, Riz,
Solano, Edminster, San Joaquin, and Peters soil series.

Conservancy fairy shrimp occur with several other vernal pool crustaceans, including
vernal pool fairy shrimp, California linderiella (Linderiella occidentalis), and vernal pool
tadpole shrimp (King et al. 1996, Eriksen and Belk 1999, Helm 1998). In general, the
Conservancy fairy shrimp hasvery large populations within a given pool, and is usually
the most abundant fairy shrimp when more than one fairy shrimp speciesis present (Helm
1998, Eriksen and Belk 1999). Conservancy fairy shrimp are eaten by vernal pool tadpole
shrimp (Alexander and Schlising 1997), aswell as avariety of insect and vertebrate
predator species. The speciesoccursin the same locations as several vernal pool plants,
including Colusa grass and the Orcutt grasses.

Conservancy fairy shrimp are known only fromeight disjunct areas: the VinaPlains area
and vicinity in southern Tehama and northern Butte County; Jepson Prairie and Suisun
Slough in southern Solano County; Sacramento National Wildlife Refugein Glenn and
Colusa counties; near Caswell Memorial State Park in Stanislaus County; near Haystack
Mountain and vicinity in eastern Merced County; at the San Luis National Wildlife
Refuge Complexin western Merced County, and at the Mutau Flat areain the L os Padres
National Forest area of northernVenturaCounty.

Additional Information for Vernal Pool Tadpole Shrimp and Distribution
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Vernal pool tadpole shrimp are distinguished by alarge, shieldlike carapace, or shell, that
coversthe anterior half of their body. They resemble horse shoecrabs. Vernal pool
tadpole shrimp have 30 to 35 pairsof phyllopods, a segmented abdomen, paired
cercopods or taillike appendages, and fused eyes. Vernal pool tadpole shrimp will
continueto grow aslong astheir vernal pool habitats remain inundated, in some cases for
six months or longer. They periodically shed their shells, which can often be found along
the edges of vernal pools wherevernal pool tadpole shrimp occur. Mature vernal pool
tadpole shrimp rangein sizefrom0.6 to 3.4 inchesin length.

Vernal pool tadpole shrimp have relatively highreproductive rates. Ahl (1991) found
that fecundity increaseswith body size. Large females, greater than .8 inch carapace
length, could deposit as many as 6 clutches, averaging 32 to 61 eggs per clutch, ina
single wet season. Vernal pool tadpole shrimp sex ratios can vary (Ahl 1991, Sassaman
1991).

After winter rains fill their vernal pool habitats, dormant vernal pool tadpole shrimp cysts
may hatchin aslittle as 4 days (Ahl 1991, Rogersin litt. 2001). Additional cysts
produced by adult tadpole shrimp during the wet season may hatch without going through
adormant period (Ahl 1991). Vernal pool tadpole shrimp emerge fromtheir cystsas
metanaupliu, alarval stage whichlastsfor 1.5to 2 hours. Thenthey molt into alarval
formresembling the adult.

Helm (1998) found that vernal pool tadpole shrimp took a minimum of 25 days to mature
and the mean age at first reproduction was 54 days. Other researchers have observed that
vernal pool tadpole shrimp generally take between 3 and 4 weeksto mature (Ahl 1991,
King 1996). Ahl (1991) found that reproduction did not begin until individuals were
larger than 0.39 inch carapace length. Variationin growthand maturation rates may be a
result of differencesin water temperature, which strongly influencesthe growthrates of
aguatic invertebrates.

Vernal pool tadpole shrimp will survive for aslong as their habitats remain inundated,
sometimes for 6 months or more (Ahl 1991, Gallagher 1996, Helm 1998). They continue
growing throughout their lives, periodically molting their shells. These shells can often
be found in vernal pools wherethe speciesoccurs. Vernal pool tadpole shrimp hatching
istemperaure dependent. Optimal hatching occurs between 50 and 59° F, while hatching
rates become significantly lower at temperatures above 68°F (Ahl 1991).

Vernal pool tadpole shrimp occur in awidevariety of vernal pool habitats including
vernal pools, clay flats, ephemeral stock ponds, roadside ditches, and road ruts(Helm
1998, Jones & Stokes 2002). They have been found in pools with water temperatures
ranging from50° Fto 84° F and pH ranging from6.2 to 8.5 (Syrdahl 1993, King 1996).
However, vernal pools exhibit daily and seasonal fluctuations in pH, temperature,
dissolved oxygen, and other water chemistry characteristics(Syrdahl 1993, Scholnick
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1995, Keeley 1998). Determining vernal pool tadpole shrimp habitat requirementsis not
possible based on anecdotal evidence, and the tolerances of this speciesto specific
environmental conditions have yet to be determined. Althoughvernal pool tadpole
shrimp are found on avariety of geologic formations and soil types, Helm (1998) found
that over 50 percent of vernal pool tadpole shrimp occurrences were on High Terrace
landforms and Redding and Corning soils. Plantenkamp (1998) found that vernal pool
tadpole shrimp presence differed significantly between geomor phic surfaces at Beale Air
Force Base and the specieswas most likely to be found on Riverbank formation.

Vernal pool tadpole shrimp can be difficult to detect because of the animals’ habit of
dwelling on muddy pool bottoms, wherethey may burrow through vegetative layers.
Also, because eggs may lay dormant for aslong as four years, populations may go
undetected through one or two yearsof wet season sampling (Rogers2001).

King (1996) studied genetic variationamong vernal pool tadpole shrimp populations at
20 different sitesin the Central Valley. She found that 96 percent of the genetic variation
measured was due to differences between sites. This result corresponds with the findings
of other researchersthat vernal pool crustaceans have low rates of gene flow between
separated sites. The low rate of exchange between vernal pool tadpole shrimp
populations is probably aresult of the spatial isolation of their habitats and their reliance
on passive dispersal mechanisms. However, King (1996) also estimated that gene flow
between pools within the same vernal pool complex was much higher, and concluded that
vernal pool crustacean populations should be defined by vernal pool complex, not by the
boundariesof an individual vernal pool.

Based on genetic differences, King (1996) separated vernal pool tadpole shrimp
populations into two distinct groups. One group was comprised of animals inhabiting the
floor of the Central Valley, near the Sacramento and San Joaquin Rivers. The other
group contained vernal pool tadpole shrimp fromsites along the eastern margin of the
valey. King (1996) concluded that these two groups may have diverged because cyst
dispersal by overland flooding historically connected populations on the valley floor,
while populations on the eastern margin of the valley were not periodically connected by
large scale flooding, and were therefore historically moreisolated. When dispersal of
these foothill populations occurred, it was probably through different mechanisms such as
migratory birds. King (1996) also found that populations in eastern Merced County, in
the vicinity of the Flying M Ranch and the proposed University of California (UC)
Merced campus, werevery different fromall other populations studied. She concluded,
particularly becauseit isfound on very ancient soils, that this group may have been
isolated fromother populations very early.

The vernal pool tadpole shrimp is sparsely distributed along the Central Valley from east
of Redding in Shasta County southto Fresno County, and in asingle vernal pool complex
located on the San Francisco Bay National Wildlife Refugein Alameda County. It
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inhabits vernal pools containing clear to highly turbid water, ranging in sizefrom5 square
meters (54 squarefeet) inthe Mather Air Force Base area of Sacramento County, to the
36-hectare (89-acre) Olcott Lake at Jepson Prairie in Solano County.

Valley Elderberry LonghornBeetle (Desmocerus californicus dimorphus)

The valley elderberry longhorn beetle (beetle) was lised as a threatened speciesunder the
Act on August 8, 1980 (45 FR 52803). Critical habitat for the specieswas designated
and published in 50 CFR 817.95. Two areas along the American River in the Sacramento
metropolitan area have been designated as critical habitat for the beetle. Critical habitat
for this specieshas been designated along the lower American River at Goet he and Ancil
Hoffman parks (American River Parkway Zone) and at the Sacramento Zone, an area
about a half mile fromthe American River downstream fromthe American River Parkway
Zone. Inaddition, an areaaong Putah Creek, Solano County, and the areawest of
Nimbus Dam along the American River Par kway, Sacramento County, are considered
essential habitats, according to the Valley Elderberry Longhorn Beetle Recovery Plan
(Service 1984). These areas support large numbers of mature elderberry shrubs with
extensive evidence of use by the beetle.

The valley elderberry longhorn beetleis alarge (about one inchlong), black and red
cerambycid beetle. Malesand females exhibit sexual dimorphismwith the female.

Life History and Habitat

The beetle is dependent on its host plant, elderberry, whichisalocally common
component of the remaining riparian forests and savannah areas and, to alesser extent,
the mixed chaparral-foothill woodlands of the Central Valley. Beetlesremain within the
stems and trunks of elderberry shrubs aslarvae and pupae for one to two years. Use of
the elderberry shrubs by the animal, awood borer, israrely apparent. Frequently, the
only exterior evidence of the shrub's use by the beetle is an exit hole created by the larva
just prior to the pupal stage. Observations made within elderberry shrubs along the
CosumnesRiver and in the Folsom Lake areaindicatethat larval galleries can be found in
elderberry stems with no evidence of exit holes; the larvae either succumb prior to
constructing an exit hole or are not far enough along in the developmental process to
construct an exit hole. Larvae appear to be distributed in stemswhichare 1.0 inchor
greater in diameter at ground level. The Valley Elderberry Longhorn Beetle Recovery
Plan (Service1984) and Barr (1991) contain further details on the beetl€'s life history.

Population densities of the beetle are probably naturally low (Service 1984); and it has
been suggested, based on the spatial digribution of occupied shrubs (Barr 1991), that the
beetleisapoor disperser. Low density and limited dispersal capabil ity cause the beetleto
be vulnerable to the negative effects of the isolation of small subpopulations dueto
habitat fragmentation.
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Historical and Current Distribution

When the beetle was liged, the specieswas known fromfewer than 10 |ocalities along the
American River, the Merced River, and Putah Creek. By the time the Valley Elderberry
Longhorn Beetle Recovery Plan wasissued, additional specieslocalities had been found
along the American River and Putah Creek. Asof 1998, the California Natural Diversity
Database (CNDDB) included 181 occurrences for this speciesin 44 drainagesthroughout
the Central Valley, fromalocaionalong the Sacramento River in Shasta County,
southwardto an area along Caliente Creek in Kern County (CNDDB 1998). The beetle
continuesto be threatened by habitat |oss and fragmentation, predationby Argentine ants
(Linepithema humile), and possibly other factorssuch as pesticidedrift, nonnative plant
invasion, and grazing.

Bald Eagle (Haliaeetus leucocephalus)

The bald eagle wasfirst liged as endangered in 1967, under the Endangered Species
Preservation Act of 1966. On February 14, 1978, the bald eagle was designated under
the Endangered Species Act of 1973, as amended, as endangered throughout the lower 48
states except in Michigan, Minnesota, Wisconsin, Washington, and Oregon, whereit was
designated as threatened (43 FR 6230). A recovery planwasreleasedin 1986 for the
recovery and maintenance of bald eagle populations in the 7-stae Pacific recovery region
(Idaho, Nevada, California, Oregon, Washington, Montana, and Wyoming) (Service
1986). Inrecent years, the status of bald eagle populations hasimproved throughout the
United States. It was downliged fromendangered to threatened on July 12, 1995,
throughout the lower 48 states (60 FR 36000). A proposed rule to remove the species
fromthe list of endangered and threatened wildlife was made on July 6, 1999 (64 FR
36454) but this rule has not been finalized.

Critical habitat has not been designated for this species. In additionto the Act, the bald
eagleisprotected under the Migratory Bird Treaty Act of 1918, asamended (16 U.S.C.
88703-712) and the Bald Eagle Protection Act of 1940, asamended (16 U.S.C. 88668-
668d). The bald eagleisliged as endangered under the California Endangered Species
Act and designated as a California fully protected species.

The adult bald eagle isrecognized by its white head and tail contrasting against its dark
brown body as well asits wingspanwhich can be greater than 6.5 feet.

Life History and Habitat

The bald eagleisageneralist and opportunistic predator and scavenger adapted to
aguatic ecosystems. It frequents estuaries, largelakes, reservoirs, major rivers, and some
coastal habitats. Itsprimary foods, in descending order of importanceare: fish (taken
bothalive and as carrion), waterfowl, mammalian carrion, and small birdsand mammals.
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Bald eaglesare highly maneuverable in flight and frequently perch-hunt. Diurnal perches
are used during foraging; these usualy have a good view of the surrounding areaand are
often the highest perch sites available (Service 1986). They are also known to hunt by
coursing low over the ground or water. In general, foraging habitat consg s of large
bodies of water or free-flowing rivers with abundant fish and adjacent snags and other
perches (Zeiner et al. 1990).

The CDFG’ sfishstocking program throughout California’ slakes, reservoirsand rivers
has provided an abundant prey base of fishfor the bald eagle. Inthe northern California
lakes, 4,000 pounds of salmonids are stocked in approximately 57 bodies of water each
year. That includes approximately 200 to 350 pounds of fish 10 to 12 inches in length.
For recreational fishing, 70,000 pounds of fish averaging approximately 0.5 pound each
are annually stocked in approximately 62 different bodies of water in the southern Sierra
Nevada. Instocking programsin northern California, up to 20 percent of the released
hatchery trout may die soon after release and many initially inhabit the top of the water
column because of increased oxygen levels there. Inone study, bald eagleswere
observed taking fish carrion at the stocking location at the Shasta Reservoir (Detrich
1978).

Though the congruction of dams haslimited the range of anadromous fish, an important
historic bald eagle prey base, reservoir congruction and the stocking of fishin reservoirs
in the west have provided bald eagleswith habitat for population expans onfollowing
their mid-century decline whichresulted fromDDT poisoning, degradation of historical
nesting habitat, and persecution by humans (Detrich 1986, Service 1986). Food habitat
studies of reservoir-nesting bald eaglesin the west have focused on populations in
northern California and Arizona (Hunt et al. 1992, Jackman et al. 1999).

The bald eagleislong-lived, and individuals do not reach sexual maturity until four or
fiveyearsof age. Breeding generally occurs February to July (Zeiner et al. 1990) but
breeding can be initiated as early as January 1 via courtship, pair bonding, and territory
establishment. The breeding season nor mally ends approximately August 31 when the
fledglings have begun to disperse fromthe immediate nest site. One to three eggs arelaid
in astick platform nest 50 to 200 feet above the ground and usually below the tree crown
(Zeiner et al. 1990). Incubation may begin inlate February to mid-March, with the
nestling period extending to as late as the end of June. From June thru August, the chicks
remain restricted to the nest until they are able to move around within their environment.
Bald eagles are susceptible to disturbance by human activity during the breeding season,
especially during egg laying and incubation, and such disturbancescan |ead to nest
desertionor diguption of breeding attempts (Service 1986).

Nesting territories are nor mally associated with lakes, reservoirs, rivers, or large streams
and are usually within 2 milesfromwater bodiesthat support an adequate food supply
(Lehman 1979, Service 1986). Some of California sbreeding birdswinter near their
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nesting territories. Most nesting territoriesin California occur from 1,000 to 6,000 feet
elevation, but nesting can occur fromnear sealevel to over 7,000 feet (Jurek 1988).

Inthe Pacific Northwest, bald eagle negs are usually located in uneven-aged (multi-
storied) stands with large, old trees (Anthony et al. 1982). Most nedsin California are
located in ponderosa pine and mixed-conifer stands and nest trees are most often
ponderosa pine (Pinus ponderosa) (Jurek 1988). Other site characteristics, such as
relative tree height, tree diameter, species, position on the surrounding topography,
distancefromwater, and distance fromdisturbance, also appear to influence nest site
selection (Lehmaner al. 1980, Anthony and Isaacs 1981). Bald eaglesoften construct up
to five negswithin aterritory and alternate between them fromyear to year (Service
1986). Nestsare often reused and eagleswill add new material to a nest each year
(DeGraaf et al. 1991).

Trees selected for nesting are char acteristically one of the largest in the stand or at |east
co-dominant with the over-story, and usually have stout upper branchesand large
openingsin the canopy that per mit nest access (Service 1986). Nest trees usually provide
an unobstructed view of the associated water body and are often prominently located on
the topography. A survey of nest trees used in California found that about 71 percent
were ponderosa pine, 16 percent were sugar pine (Pinus lambertiana), and 5 percent
were incense-cedar (Librocedrus decurrens), with the remaining 8 percent distributed
among five other coniferous species(Lehman 1979).

Lehman (1979) found that 70 percent of the nest trees surveyed were classified as highly
susceptible to beetle infestation, probably afunctionof eagle's using mature and over
maturetrees. Ninety-threepercent of the nest trees were 21-60 inches in diameter (mean
diameter was 43.1 inches) and 92 percent were greater than 76 feet tall (mean height was
111.9feet). Seventy-threepercent of the nest siteswerewithin 0.5 mile of a body of
water, 87 percent within 1 mile, and none were over 2 milesfromwater. Other trees,
such as snags, trees with exposed lateral limbs, or trees with dead tops, are often also
present in nesting territories and are used for perching or as points of accessto and from
the nes. Such trees also provide vantage pointsfromwhichterritories can be guarded
and defended. Nearby trees may also screen the nest fromhuman disturbancesor provide
protection fromwind damage (Jurek 1988).

Two habitat characteristicsappear to play a significant role in habitat selection during the
winter: diurnal feeding perches, as described above, and commund night roost areas.
Commund roostsare usually near arich food resource (Service 1986), although Keister
and Anthony (1983) found that bald eaglesused forest stands with older trees asfar as
9.6 milesfromthe food source in the Klamath Basin. The areas used as communa roosts
in the Klamath Basin were the forest stands with old (mean age of roost trees was 236
years), open-structured trees that were close to the feeding areas. In standswhere
ponderosa pine was domi nant, the pine was used almost exclusively for roosting. In
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forest standsthat are uneven-aged in the Pacific Northwest, communa roostshave at
least aremnant of large, oldtrees (Anthony et al. 1982).

Most commund winter roostsused by bald eaglesthroughout the recovery areas offer
considerably more protection fromthe weather than diurnal habitat (Service 1986).

I solationfromdisturbancesis an important feature of bald eagle wintering habitat.
Excessive human activity may be the reason why some suitable wintering habitat is not
used by bald eagles (Service 1986). Human activity near wintering eagles can adversely
affect eagle digributionand behavior (Stalmaster and Newman 1978).

Historical and Current Distribution

The bald eagle was historically abundant throughout North America except extreme
northern Alaskaand Canada and central and southern Mexico (60 FR 36000). After
World War 11, the use of dichlorodiphenyltrichloroet hane (DDT) and other
organochlorine compounds became widespread, and bald eagle populations plummeted.
The bald eagle populationhasincreased in number and expanded in range as a result of
the banning of pesticides, habitat protection, and other recovery efforts. Between 1974
and 1995, the number of occupied breeding areas in the lower 48 states increased by 462
percent. The specieshas been doubling its breeding populationevery six to sevenyears
sincethe late 1970s (60 FR 36000).

In California, bald eaglesbreed almost exclusively within Butte, Lake, Lassen, Modoc,
Plumas, Shasta, Siskiyou, and Trinity counties. This speciesformerly nested along the
Big Sur coadt, and into the 1950s at a few scattered locations from San Luis Obispo
County southto San Diego County. They also formerly nested on all the Channel I slands.
Due primarily to eggshell thinning effectsof DDT, the breeding populationin California
was reduced fromthousands to about 20 breeding pairs, located in remote mountainous
areainthe far northern portion of the State (Small 1994).

Asaresult of recovery effortsincluding captive breeding and relocation, the California
breeding populationhasincreased. By 1994, the California breeding populationwas
estimated at 70 breeding pairs, at scattered areasin north-central California, northeagern
California, and the Sierrafoothills (Small 1994). The California bald eagle nesting
populationhasincreased in recent yearsfromfewer than 30 occupied territoriesin 1977
to 151 occupied territoriesin 1999 (Jurek, 2000). Wintering activity occurs throughout
the state except for the desert regions east of the L os Angeles Basin (Gertsch et. al
1994). Wintering habitat is associated with open bodies of water, with some of the
largest wintering bald eagle populations occurring in the Klamath Basin (Detrich 1981,
1982). Smaller concentrations of wintering birdsare found at most of the larger lakes
and man-made reservoirs in the mountainousinterior of the north half of the stateand at
scattered reservoirsin central and southwestern California. California’ sbreeding
populationisresident year-long in most areas as the climateisrelatively mild (Jurek
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1988). Between mid-October and December, migratory bald eaglesarrive in California
fromareas north and northeast of the state. The wintering populations remainin
Cadlifornia through March or early April.

San Joaquin Kit Fox (Vulpes macrotis mutica)

The San Joaquin kit fox was federally lised as endangered on March 11, 1967 (32 FR
4001) and liged by the State as threatened on June 27, 1971. The Servicewrotea
recovery planin 1983 and revisedit in 1998. The planis called the Recovery Plan for
Upland Species of the San Joaquin Valley, California (Upland Species Recovery Plan).
There has been no critical habitat designated for the kit fox.

The kit fox isthe smallest canid speciesin North Americawith the males averaging 5
pounds and the females averaging 4.6 pounds (Morrell 1972). The kit fox hasrelatively
large ears set close together and along, bushy, distinctly black-tippedtail that istypically
carried low and straight. Fur color variesgeographically and seasonally, but is most
commonly described as buff or tan in the summer, and yellowish gray or silver gray in the
winter (McGrew 1979, Morrell 1972).

Life History and Habitat

Kit foxesoccur in awide variety of habitats, including grasslandsand scrub landsin the
southern part of their range, and grasslandsand oak woodlandsin the northern part of
their range. Kit foxessurvive in habitats that have been modified by humans, including an
agricultural matrix of row crops, irrigated pasture, orchards, vineyards, and grazed
annual grasslands. Kit foxesare active at dusk and during the night, and sleepin
underground dens during the day. They often change dens and numerous dens may be
used throughout the year. Home ranges of fromfewer than 1 square mile up to
approximately 12 square miles have been reported (Morrell 1972, Knapp 1978, Zoellick
et al. 1987, Paveglio and Clifton 1988, Spiegel and Bradbury 1992, Whiteand Ralls
1993).

The kit fox isan opportunistic feeder, and its diet variesgeographicaly, seasonally, and
annually with variationand abundancesof prey. Kit foxesinthe northern part of their
range have been found to primarily feed on ground squirrels (Orloff et al., 1986), while in
the southern portion of the range kangaroo rats have been found to be the main prey
source. Kit foxeshave been found to prey on ground nesting birds (Scrivner et al.

1987a) and to supplement their dietswith vegetation, mainly grasses (Morrell 1971).

Kit foxes can breed when 1 year old, but may not breed their first year of adulthood
(Morrell 1972). Adult pairsremain together all year, sharing the home range but not
necessar ily the same den (Ralls pers. comm. 2000). During September and October, adult
females begin to clean and enlarge natal dens. Mating and conception take place between
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late December and March. Littersof fromtwo to six pups are born sometime between
February and late March (Egoscue 1962). Pups emerge above ground at about one month
of age. After 4 or 5 months, usually in August or September, the family bonds begin to
dissolve and the young begin dispersing.

During a 6-year study at the Elk Hills Naval Petroleum Reservesin Kern County pups
dispersed an average of 5.0 miles, plusor minus 0.9 mile (Scrivner et al. 1987b). The
study was conducted in an area in whichthereislittle agricultural or urban development;
therefore, foxeswere probably not forced to disperse long distancesdue to lack of
suitable habitat in the vicinity of their natal range. Maximum reported distancesinclude
25 miles (Getz pers. comm. 2000) and approximately 45 miles (White pers. comm. 1996).
Adult and juvenile kit foxesradiocollared at the Elk Hills Naval Petroleum Reserves
dispersed through disturbed habitats, including agricultural fields, oil fields, rangelands,
and across highw ays and aqueducts(Service 1998).

A study of kit fox movement on the Elk Hills Naval Petroleum Reserves, California,
found that 99 percent of al kit fox movementsoccurred in terrain with slopesfewer than
6 degrees or 10.5 percent (Koopman 1995). Most kit fox home rangeswere bordered on
at least one side by low hills, yet kit fox movementsinto these areaswererare. A 1998
study found that topographic ruggedness was the only variable consistently affecting the
spatial digribution of kit foxesat the Naval Petroleum Reserves, California, being that
there was a negative assod ation between capture rates of kit foxes and ruggedness
(Warrick et al. 1998). Kit fox populations in the northwegern extreme of the species’
range, aswell as western San Joaquin County, occur in habitat with steep terrain with up
to 30 percent slopes (Orloff ef al. 1986; Jones and Stokes 1992). Consequently, the
evidence suggests uncertaintiesregar ding the effect of slopeson kit fox dispersal.

Historical and Current Distribution

The San Joaquin kit fox historically was distributed within an 8,700-square mile range in
central California fromthe vicinity of Tracy in the upper San Joaquin Valley southto the
Tehachapi Mountainsin Kern County. San Joaquin kit foxesare currently limited to
remaining grassland, saltbush, open woodland, alkali sink valley floor habitats, and other
similar habitats located along bordering foothills and adjacent valleys and plains of the
San Joaquin Valley. Therehasnever been a comprehensive survey of San Joaquin kit
foxesor their habitat. What little is known comesfromincidental sightings, local
surveys, and research projects.

Kit foxesare known to be in the vicinity of the Study Areadue to recent cursory
spotlighting surveys for the UC Merced project, and chance encounters between Caltrans
biologists and kit foxes. Reliable sightingswere madein April and May of 2001, 8 miles
and 12 miles south of the Study Area (Johnson 2001, Nunes and Johnson 2001).
Chambers Group reported akit fox 9 miles west of the Study Areaon the outskirts of
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Atwater (Chambers Group 2001). One kit fox was seen in broad daylight with the help of
a scent dog on the Ichord Ranch, in the Study Areain 2002 (Clark and Smith 2001).
Studies done in the 1980s in western Merced County showed thereto be a population of
foxesthere (Briden et al 1987); no similar studies have been conducted in eastern M erced
County in the vicinity of the Study Area. Reported sightings arerarein the hills
bordering the east side of the San Joaquin Valley due to alack of public roads in the hills,
alack of kit fox surveys, and undulating topography that makeskit fox hardto see. Even
if spot light surveys had been done, we now know that spot light surveys only detect
about 20 percent of the foxesthat arein an area (Bell pers. comm. 2001).

The Upland Species Recovery Plan identifiesa movement corridor on the east side of the
San Joaquin Valley fromMadera County through Merced and Stanislaus Countiesto San
Joaquin County. Three kit fox sightings are recorded near La Grange north of the Study
Area (CDFG 1994, Clifton 1998) in the eastside corridor. Inaddition, the Upland
Species Recovery Plan describesan east-west linkage corridor along Sandy Mush Road
that connectsthe corridor in eastern Merced County to a subpopulationin the Kesterson
National Wildlife Refuge where a number of sightings have been recorded (ESRP 2000).

Recovery Needs

The Upland Species Recovery Plan identifiesnumerousrecovery actions and tasks for
this species, including the following tasks, which are pertinent to this analyss:

. Maintain and enhancekit fox movement between the Mendota area, Fresno
County, natural landsin western Madera County, and natural landsalong Sandy
Mush Road and in the wildlife refuges and easement |landsof Merced County.

. Link natural landsin the Sandy Mush Road area of Merced County with the
northeasern edge of the Valley (Recovery Task 5.1.8, Priority 2).

. Protect existing kit fox habitat in the northern, northeastern, and northwesern
segments of their geographic range and existing connections between habitat in
those areas and habitat further south.

. Determine current geographic digributionand population status of kit foxes, with
special emphasis on potential habitat in eastern Madera, Merced, Stanislaus and
San Joaquin Counties, and the Salinas-Pgaro Region.

Mountain Plover (Charadrius montanus)

The mountain plover was proposed for Federal listing as threatened on February 16, 1999
(64 FR 7587). The mountain plover isabout 9 inchesin length, and is slightly smaller
than the killdeer, both of which arein the Plover Family (Charadriidae). The mountain
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plover isdrab and brownishin winter, the season that it can be found in California’'s
Central Valley. Summer breeding grounds are in the WesternPlains states. The
mountain plover is a State Species of Special Concern.

Habitat

The mountain plover is associated with shortgrass and shrub-steppe landscapes
throughout its breeding and wintering range. Mountain plovers evolved on grasslands
that wereinhabited by large numbers of nomadic grazing ungulates such as bison, elk,
pronghorn, and burrowing mammals such as kangaroo rats, prairie dogs, and badgers
(Knopf 1996a). The herbivores dominated the grassland landscapeat both breeding and
wintering sites, and their grazing, wallowing, and burrowing activities created and
maintained a mosaic of vegetation and bare ground to which mountain plovers became
adapted (Dobkin 1994, Knopf 19964). Unlike most other plovers, mountain ploversare
rarely found near water. Habitat in its wintering grounds includes open fields, “bare”
ground of burned or heavily grazed grasslands, and other open areas. Mountain plovers
forage for insects, and can be seen running rapidly along the ground and then stopping.
Although cultivated land is used by mountain plovers, Knopf and Rupert (1995) found
that wintering mountain plovers preferred alkali flats, burned grasslands, and grazed
annual grasslandsto cultivated sites. Mountain plovers spend about 5 months in
wintering habitat (Knopf and Rupert 1996), and begin leaving wintering areas by mid-
March (Knopf and Rupert 1995).

Historical and Current Distribution

Mountain plovers spend the summer in the Great Plains, and migrate across the Rocky
Mountainsin both spring and fall. Historically, mountain plovers have been observed
during the winter in California, Arizona, Texas, and Nevada; the California coastal islands
of San Clementelsland, Santa Rosa Island; and, the Fardlon I slands (Strecker 1912;
Swarth 1914; Alcorn 1946; Jurek 1973; Jorgensen and Ferguson 1984; Garrett and Dunn
1981; Deuel inlitt. 1992). In Mexico, wintering mountain plovers have been sightedin
Baja, California, as well as north-central and northeastern Mexico, specifically in
Chihuahua, Coahuila, Sonora, Nuevo Leon, and San Luis Potosi (Russell and Lamm
1978, Garzade Leoninlitt. 1990, Stenzel in litt. 1992, Estelle pers. comm. 1998).

Between 1966 and 1991, the continental population of the mountain plover declined an
estimated 63 percent. Currently, the mgority of mountain plovers appear to winter in
California, with fewer reported from Texas, Arizona, and Mexico. The only published
scientific study of mountain plovers on their wintering habitat documented movement
patterns, habitat preferences, and winter survivd rates in the San Joaquin Valley and
Carrizo Plain Natural Area of California (Knopf and Rupert 1995). Dueto the lack of
published informationon wintering birds, the Service examined Christmas Bird Count
data, notes of California sightings compiled from American Birds, National Wildlife
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Refugerecords, BLM surveys, and other information, in compiling i nformationto support
listing the mountain plover (Lowe in litt. 1989, Deuel in litt. 1992).

In California, mountain plovers are most frequently reported and found in the greatest
numbersin two general locations--(1) in the Central Valley south of Sacramento and west
of U.S. Highway 99, and (2) the Imperial Valley in southern California. Throughout

these areas, sightings occur on agricultural fields and uncultivated sites; uncultivated sites
are preferred habitat (Knopf and Rupert 1995).

Within the Central Valley, flocksof up to 1,100 birds have been seen recently in Tulare
County (Knopf and Rupert 1995). The Carrizo Plain Natural Areain San Luis Obispo
County also isrecognized as an important wintering site, with wintering birdsreliably
reported fromthe west side of the Carrizo Plain Natural Areasince1971 (Fittonin litt.
1992). The Sacramento Valley portion of the Central Valley also provideswintering
habitat for flocks of mountain plovers within Solano and Yolo Counties. During the 1998
census, 230 and 187 mountain plovers were observed within each of these counties,
respectively (Hunting in litt., 1998).

About 2,000 mountain plovers were counted on agricultural fields in the Imperial Valley
in 1994 (Barnes, in litt. 1994). At other locations in southern California, birdshave been
seen at Harper Dry Lake, Antelope Valley, San Jacinto Lake Wildlife Area, and the
Tijuana River Valley (Garrett pers. comm. 1989, Cardiff pers. comm. 1992, Paulek pers.
comm. 1992, Copper inlitt. 1992). Mountain plovers are considered extirpated (extinct)
from Orange County (Harper in litt. 1990).

Environmental Baseline

Fleshy Owl’ s-Clover

Reasons for Decline and Threats to Survival

The status of most fleshy owl’ s-clover populations is unknown because many occurrence
sites have not been visited for decades. Inappropriate cattle grazing and trampling
degraded three occurrences of fleshy owl’ s-clover. One of the same sites plusthree
otherswere degraded by discing (CNDDB 2000). One of the latter occurrencesislised
as “possibly extirpated” dueto discing. However, fleshy owl’ s-clover persisted at
another site that had been disced, although the population size was reduced by an order
of magnitude (CNDDB 2000). One Fresno County occurrence that was disced most
likely has been extirpated because oats have been planted on the site (Stebbinsin litt.
2000aq).
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A widevariety of factorsthreaten the continued existence of fleshy owl’ s-clover,
including urban development, year-round or summer livestock grazing, changesin
hydrology, agricultural conversion, gravel mining, and small occurrence size(CNDDB
2000). Congruction of the proposed new University of California campusin Merced
County, plusthe associated residential community and access roads, threatens the
extensive occurrenceinthat area. Of the 25 occurrences estimated on the proposed
campus and associated community, 10 occurrences of fleshy owl’ s-clover occur in the
areathat is expected to be developed within the next 15 years(calculaed by E. Cypher
frommapsand informationin EIP Associates 1999). Different types of urban
development that threaten numerous known occurrences include planned housing
subdivisions in Fresno, Madera, and San Joaquin counties; afreeway expansonin Madera
County; and a proposed landfill in Fresno County (Service 1997a, CNDDB 2000,
Stebbins in litt. 20005).

Approximately two-thirds of the reported occurrences, including those at the proposed
University of California Merced site, were subject to cattle grazing when they were
discovered (EIP Associates 1999, CNDDB 2000). However, cattle grazing is not
necessar ily detrimental to fleshy owl’ s-clover. Winter and spring grazing may assist in
the growth of individual plantsin controlling nonnative grass invasions (Stebbinsin litt.
2000q). Stebbins et al. (1995, p. 30) noted that among the sitesthey studied, those that
were grazed “did not appear to suffer long term damage due to grazing.” Damagefrom
livestock would be harmful when pools are dry and during the time that the water is
evaporating; thus, summer or year-round grazing poses athreat (Stebbinsin litt. 2000a).

Hydrological alterations can creae conditions unsuitable for fleshy owl’ s-clover and
other vernal pool plantsby increasing or decreasing the depthand/or duration of
inundation. Threatsdue to alterations in natural hydrology include the Merced County
Stream Channel Project proposed by the U.S. Army Corps of Engineers(Service 1997a)
and proposed enlargement of Burns Reservoir in Merced County (CNDDB 2000), which
collectively threaten seven occurrences of fleshy owl’ s-clover. Expansion of agricultural
oper ations threatens three occurrencesin Fresno and Maderacountiesthat are
surrounded by orchards, vineyards, or citrus groves (CNDDB 2000). Also, populations
in grain fields already have been subject to discing, as mentioned above. A proposed
gravel minethreatens one occurrence in Fresno County (Service 19974).

Lastly, threats posed by small occurrence size arelessimmediate but also potentially
significant. Random genetic, environmental, or other processes can lead to the
extirpation of small populations; adequate populations would be in the range of thousands
to millions (Shaffer 1981, Thomas 1990, Menges 1991). Speciesthat are subject to
extreme fluctuations in occurrence sizefromyear to year are particularly vulnerable to
chanceevents(Thomas 1990). Among the 24 occurrences of fleshy owl’ s-clover for
which size estimateswere given, 10 occurrences consisted of fewer than 100 plantsat
their peak size(CNDDB 2000, Stebbins inlitt. 20005).
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The little informationthat is known regar ding fleshy ow!’ s-clover has been obtained
incidental to other proposed projects. Several occurrences were discovered during
surveys related to the extension of State Highway 41 (Stone inlitt. 1992, CNDDB 2000).
Dataon characteristicsof selected pools were obtained through the vernal pool
characterization study funded by the California Department of Fish and Game and the
Service (Stebbinser al. 1995). Inastudy funded by the California Department of
Transportationto evd uate the success of vernal pool creation, fleshy owl’ s-clover was
seeded into one created pool but did not become established (Durgarian 1995).

Hoover’s spurge

Reasons for Decline and Threats to Survival

One occurrence of Hoover’ s spurge in Tulare County and another in Tehama County
were destroyed when the areas were converted for agricultural use (CNDDB 2001).
Hoover’s spurge has not been seen in several yearsat two of the Vina Plains occurrences
wherenatural vegetation remains. Conditions at those sites changed so that the barren
areas required by Hoover’s spurge no longer were available, probably because cattle were
removed fromthe Vina Plains for a period of eight years(Silveirain litt. 2000).

Agricultural conversion continuesto threaten Hoover’s spurge, particularly in Stanislaus
County (Stone et al. 1988). However, more subtle factorssuch as changesin hydrology,
invason by aggressive plants, and i nappropriate livestock grazing regimescongitute a
greater threat to survivd of the speciesat this time. Five of the remaining occurrences of
Hoover’ s spurge are subject to obvious hydrologic threats; four of the fivearein the San
Joaquin Valley and the fifth isin the Vina Plains. Hydrology has been altered by
congruction of leveesand other water barriers and by runoff fromadjacent agricultural
operations, roads, and culverts. Due to these hydrological changes, some vernal pools
receive insufficient water and others remain flooded for too long to allow growth of
Hoover’s spurge. Although no occurrences have been completely extirpated dueto
hydrologic changes, the specieshas been eliminated fromone or moreindividual pools at
several sitesand a number of the remaining populations seemto be declining (Stone et al.
1988, Stebbins ez al. 1995, CNDDB 2001).

Competitionfrominvasive native or nonnative plant speciesthreatens nine of the extant
occurrences, including eight in the Vina Plains and one on the Sacramento National
Wildlife Refugein Glenn County (CNDDB 2001). Native competitors of Hoover’s
spurge include coyote-thistle, alkali-malow (Malvella leprosa), lippia or tangle frogfruit
(Phyla nodiflora), hard-stemmed bulrush (Scirpus acutus var. occidentalis), akali or
saltmarsh bulrush (Scirpus maritimus), and rough cocklebur (Xanthium strumarium).
Nonnative competitors include bindweed (a noxiousweed according to Dempster 1993)
and swamp pricklegrass (Crypsis schoenoides) (Silveirain litt. 2000, CNDDB 2001). On
the Vina Plains Preserve, the pools with Hoover’s spurge also had the highest frequency
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of bindweed, at least in 1995 (Alexander and Schlising 1997). Increasing dominance by
these competitors may be associated with changesin hydrology and livestock grazing
practices (Stone et al. 1988, Alexander and Schlising 1997, CNDDB 2001).

The issue of livestock grazing effectson Hoover’s spurge is complex and much dataare
lacking to support incidental accounts. In general, “moderate” levels of grazing appear
to be compatible with Hoover’s spurge and presumably benefit the speciesby reducing
competition fromother plants(Stone et al. 1988). Livestock do not eat Hoover’s spurge
because it grows so close to the ground and possibly because the milky sap istoxic
(Wheeler 1941, Stone et al. 1988). During 1986 and 1987, Stone et al. (1988) deemed
the intendty of cattle grazing at most Hoover’ s spurge sitesto be appropriate. Several
speciesexperts(Stone er @/.1988, Silveirain litt. 2000, Stebbins in litt. 2000«) have
cautioned that decreasesin grazing intensty could be detrimental to Hoover’s spurge.
On the other hand, cattle trampling has seriously reduced Hoover’ s spurge populations at
one site each in Butteand Stanislaus counties (Stone ez al. 1988), and increased summer
stocking rates at other sites could similarly damage those populations.

Small occurrence sizeisaseriousthreat for at least four of the known occurrences, which
total fewer than 100 individuals even in favorable years(CNDDB 2001). Such small
populations are subject to extirpation fromrandom events (Shaffer 1981, Menges 1991).

Colusa Grass

Reasons for Decline and Threats to Survival

Colusa grass declined primarily because pools in whichit occurred were destroyed by
conversion to irrigated agriculture, primarily to orchards and vineyards (Crampton 1976,
Medeiros1976, CNDDB 2000). Other factorsthat extirpated populations of Colusa
grass included altered hydrology, surface disturbance, and excessive livestock grazing.
At least 9, and possibly 11, occurrences have been extirpated, although several others
most likely were eliminated before being reported (Stone et al. 1988). The Yolo County
occurrences have been damaged by herbicide applicaion (Withaminlitt. 2000).

The same factorsthat contributed to the decline of Colusa grass continueto pose threats
to the species. Agricultural conversionis most likely to occur in eastern Stanislaus
County and threatens the 16 occurrences (33 percent) there. Dry-land farming thereis
gradually being replaced by irrigated agriculture; the former apparently is compatible with
the persistence of Colusagrass, but the latter is not (Crampton 1959, Crampton 1976).
Changesin natural hydrology, such as draining pools or creating reservoirs, could create
unsuitable conditions for Colusa grass by decreasing or increasing i nundation periods.
Increased grazing intensty or summer grazing would threaten Colusa grass, even though
moderatecattle grazing in spring in some instanceshas not posed a problem (Stone et al.
1988). Sheep grazing iscompatible if the flock is removed before Colusa grass begins
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growthfor the year. However, sheep trampling and bedding during the seedling and
flowering stages are detrimental (Withamin litt. 2000).

Another threat to the survivd of Colusa grass comesfromindirect effectsrelated to the
congruction of the proposed UC Merced campus and associated community in Merced
County. Six occurrences of Colusa grass were observed in the Study Areain special-
status plant surveys conducted in 1999-2001. All six of these occurrencesareon VST
Remainder Property land, whichthe University has committed to preserve. The
documented occurrences should not be viewed as an exhaustive inventory because not al
pools were surveyed in the 1999-2001 surveys. Therefore, it ispossible that thereare
additional occurrenceson VST landsand on lands proposed for development of the
Applicants’ Proposed Projects, which may be directly effected. The CNDDB also listsan
historic occurrence in the western portion of the Study Area; however, this occurrence
has not been observed since 1943 and is described as possibly extirpated. The species
was not found on landsfor which WCB has acquired or will acquiretitle or conservaion
easements.

Additional factorsthreaten the survivd of Colusagrass, particularly the problem of small
occurrence size. Although populations may drop to only afew visible plantsin certain
years, seven consisted of fewer than 100 plantseven at their peak (CNDDB 2000) and
thus arelikely to represent small populations. Nonnative plantssuch as swamp grass and
alkali mallow, and invasive native speciessuch as cocklebur and lippia could out-compete
Colusa grass and may be particular problems in combinationwith other factorssuch as
decreased inundaion and i nappropriate livestock grazing (Stone et al. 1988, Withamin
litt. 2000). Grasshopper foraging has been observed on Colusa grass (Stone ef al. 1988),
but the extent of this threat isunknown. The two Yolo County occurrences are
threatened by herbicide run-off from adjacent agricultural operations (CNDDB 2000).

San Joaquin Valley Orcutt Grass

Reasons for Decline and Threats to Survival

All of the habitat of San Joaquin Valley Orcutt grass in Stanislaus County and much of
that in Maderaand Fresno counties has been converted to irrigated agriculture, especially
to almond orchards and vineyards (Stone et al. 1988, CNDDB 2000). The mgority of
siteswere converted by the late 1970's (Griggs 1980, Griggsand Jain 1983). Altered
hydrology and development (residential, commercial, and recreational) eliminated several
other populations (Stone et al. 1988, CNDDB 2000). Dryland grain farming has modified
vernal pool habitats supporting San Joaquin Valley Orcutt grassin Maderaand Merced
counties, and occurrences are presumed to be extirpated fromthese areas (CNDDB
2000). However, Crampton (1959, 1976) indicated that San Joaquin Valley Orcutt grass
could persist despite dryland farming, and the specieswas rediscovered at one such site
after having been absent for several years(CNDDB 2000). Summer livestock grazing or
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heavy use by cattle damaged two populations each in Maderaand Merced counties (Stone
et al. 1988, CNDDB 2000); their current status is not known.

The primary threats facing the remaining extant occurrences of San Joaquin Valley Orcutt
grass are altered livestock grazing regimes, agricultural conversion, and small occurrence
size(Stone et al. 1988, CNDDB 2000). Most extant populations are currently grazed.
According to Stone et al. (1988) and Stebbins (in litt. 2000a), moderatecattle grazing in
spring is compatible with persistence of San Joaquin Valley Orcutt grass, and possibly
beneficial, but increased stocking rates or summer or year-round grazing would be
detrimental. Conversionto irrigated agricultureis most likely at sitesthat currently are
dry-farmed. Small populations are at risk of extirpation due to chance events (Menges
1991), particularly those that fluctuate greatly fromyear to year (Thomas 1990).
Omitting those described only as “abundant,” occurrence size has been estimated for 14
of 23 occurrences of San Joaquin Valley Orcutt grass. Three occurrences numbered
fewer than 10 plantseach, evenin favorableyears(Stonein litt. 1992, Stebbins et al.
1995, CNDDB 2000).

Additional threatsto San Joaquin Valley Orcutt grass are varied. Four of the extant
occurrences in MaderaCounty are in the path of the proposed extension of state Highway
41 (Stoneinlitt. 1992). Three other occurrencesin Maderaand Fresno countiesare
threatened by a proposed residential development (Stone et al. 1988, Stebbins et al.

1995, CNDDB 2000). Altered hydrology, competition fromother plants, and off-road
vehidesare potential threatsat afew sites (Stone et al. 1988). Foraging by grasshoppers
(family Acrididae) and mice (order Rodentia) occasionally poses problems (Stebbins ez al.
1995, CNDDB 2000). In some years, grasshoppers (family Acrididae) consumed entire
populations of San Joaquin Valley Orcutt grass before they set seed (Griggs and Jain
1983, Stone et al. 1988).

Hairy Orcutt Grass

Reasons for Decline and Threats to Survival

Historically, habitat loss was the primary factor responsible for the decline of hairy Orcutt
grass. Of the 11 element occurrences considered by the California Natural Diversity Data
Base (2001) to be extirpated, 4 in Stanislaus County were converted to ailmond orchards
or vineyards (Stone et al. 1988, CNDDB 2001). Most of the conversion occurred prior
to 1976 (Crampton 1959, Crampton 1976, Medeiros 1976, Reeder 1982). Two other
occurrences in MaderaCounty were lost by development for residencesand orchards.
The other five occurrences, whichwerein Madera, Merced, and Stanislaus counties, are
liged as extirpated because the habitat was being used for irrigated pasture or dry
farming or had been disced when they were last visited in 1986 and 1987 (Stone et al.
1988). However, continued field visits are advisable because another occurrence
reappeared several yearsafter discing (CNDDB 2001).
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Hairy Orcutt grass no longer occursin the Glenn County pool whereit was found in 1937
because the areais now a permanent pond (Silveira pers. comm. 1997). Inappropriae
hydrology also may be responsible for the loss of one other occurrence (Table 5) ina
vernal pool at the Sacramento National Wildlife Refuge (Silveirain litt. 2000). The
occurrence consisted of 20 plantswhen it was first discovered in 1993, but those plants
died before setting seed due to flooding fromasummer rainstorm, and none have been
seen sincethat time (Silveirainlitt. 2000). The occurrence could reappear in futureyears
if asubstantial soil seed bank exists, and thusit is presumed to be extant.

Two occurrences on the Vina Plains Preserve apparently have died out because the
populations weretoo small to be viable. The two Vina Plains occurrences consisted of 2
plantsand fewer than 100, respectively, in 1983 and no plantshave been observed since
that time (Alexander and Schlising 1997). The California Natural Diversity DataBase
(2001) considersthe former to be “possibly extirpated” but liststhe latter as* presumed
extant.” Even taking into condderation the capecity for widevariationsin occurrence
sizefromyear to year, the small initial occurrence size and the absence of plantsfor over
20 yearslead to the conclusonthat these populations have been extirpated. Trampling
by cattle and competition frominvasive plantsmay have contributed to their
disappearance (CNDDB 2001). However, the few plantsobserved at these occurrences
may have been the result of random dispersal eventsand may never have represented
established populations, as described by Alexander and Schlising (1997) for the Vina
Plains Preserve.

Habitat | oss continuesto pose athreat to the survivd of hairy Orcutt grass. Agricultural
and residential development are proceeding in the vicinity of the remaining Stanislaus and
Maderacounty occurrences and may lead to the destruction of additional populations in
the foreseeable future (Stone er al. 1988). Cattle grazing was an ongoing land use at 20
occurrences when they were last visited, including 6 wherethis species may already be
extirpated (CNDDB 2001). Three occurrences are believed to have been eliminated by
“excessive” livestock grazing, and seven others were damaged by summer grazing or
overuse. However, “moderate” grazing in spring likely iscompatible (Stone et al. 1988)
and may be beneficial (Stebbinsinlitt. 2000a). Competitionfrominvasive plantsisan
increasing problemthroughout the range of hairy Orcutt grass (Stone et al. 1988).
Several researchers (Stone et al. 1988, Alexander and Schlising 1997) have suggested
that cattle may have carried in seeds of nonnative plants, and disturbance fromtrampling
may have facilitated their establishment. Bindweed hasincreasedin frequency in the Vina
Plains since 1984, and cocklebur is still present. Pools where hairy Orcutt grass grows
had higher frequencies of these invasive speciesthan did other pools on the Vina Plains
Preserve in 1995 (Alexander and Schlising 1997). Altered hydrology may have
contributed to the presence of invasive plantsin the pools (Stebbinsin litt. 2000q).

Survey efforts for vernal pools, such as those by Crampton (1959) and M edeiros(1976)
documented the occurrence and extirpation of hairy Orcutt grass populations. The most
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recent, most compr ehensive effort was that by Stone and others (1988) in conjunction
with the status survey for the Orcuttieae. A 1995 ecological study of hairy Orcutt grass
and other rare vernal pool plantsand animals at the Vina Plains Preserve (Alexander and
Schlising 1997) was funded by the Service and the California Department of Fish and
Game using section 6 funds.

Hartweq’s golden sunburst

Reasons for Decline and Threats to Survival

Residential development, agricultural conversion, and possibly cattle grazing and mining
have contributed to the decline of Pseudobahia bahiifolia. Residential development has
extirpated two occurrences (Element Occurrences 6 and 7) near La Grange in Stanislaus
County and possibly athird (Element Occurrence5). The site of Element Occurrence 1
in Madera County was converted to a pistachio orchard. Element Occurrence8in
Stanislaus County apparently has been eliminated by i nappropriate cattle grazing and
trampling. The exact locations of the typelocality in Yuba County (Element Occurrence
10) and Element Occurrence 11 in Stanislaus County are not certain so the specific cause
of extirpation cannot be pinpointed. However, residential and industrial development and
agriculture have eliminated all suitable habitat fromthe vicinity of Element Occurrence
10. Similarly, aquarry and agricultural oper ations have destroyed virtually all of the
suitable habitat in the area of Element Occurrence 11 (Stebbins 1991, CNDDB 2001).

Several occurrences that remain extant have declined due to habitat fragmentation or
degradation. Element Occurrences 25 and 26 most likely are remnants of an occurrence
that was once continuousin the area but has been impacted by a quarry that mines pumice
(CNDDB 2001). The number of Pseudobahia bahiifolia plantshas declined at Element
Occurrence 21 in Fresno County due to competition with the nonnative grass Avena

species (Faubion pers. comm. 2001). Inappropriately heavy livestock grazing and
trampling during a prolonged drought also degraded many of the occurrences (Stebbins
1991).

The primary threat to Pseudobahia bahiifolia is habitat |oss through development. All
six occurrences in the Friant area of Fresno and Maderacounties are threatened by
development. Proposed housing developmentsthreaten Element Occurrences 22 and 23.
Residential development also isapossibility at the privately-owned portion of Element
Occurrence 21 and Element Occurrence 24, especially if Fresno extendsits city limits out
to Millerton Lake, whichis under consideration. The land that includes Element
Occurrences 25 and 26 has been bought by a developer, but his particular plans are
unknown (Hartesvel dt pers. comm. 2001); Element Occurrence 26 comprisesthe largest
known occurrence of Pseudobahia bahiifolia (CNDDB 2001). The quarry near Friant is
not a current threat because the operators are merely processing already excavated
pumiceand do not anticipate additional quarrying for many years. However, the second-
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largest occurrence of Pseudobahia bahiifolia (Element Occurrence 18 in Stanislaus
County) isthreatened by potential expans on of aquarry (Stebbins 1991, CNDDB 2001).

Eleven occurrences of Pseudobahia bahiifolia are accessible to livestock and could be
threatened by i nappropriate grazing practices. Grazing levels areinappropriateif they
result in trampling of Pseudobahia bahiifolia plants, consumption of flower heads before
the seeds disperse, or excessive soil erosion. However, “moderate” grazing early in the
growing season may be beneficial to reduce competition fromaggressive plants(Stebbins
1991). Among the 11 extant occurrences subject to grazing, four are threatened directly
by excessive use. In addition, an inappropriate grazing regime is contributing to soil
erosion at Element Occurrence 18, wherethe second-largest occurrence of Pseudobahia
bahiifolia grows on the bank above acreek (Stebbins 1991, CNDDB 2001). Competition
remains athreat at a site near the Friant dam (Faubion pers. comm. 2001) and another
near the frianite quarry. Miscellaneousthreatsto Pseudobahia bahiifolia include road
widening at Element Occurrence 25, and off-highway vehicle use at Element Occurrences
21 and 26 (CNDDB 2001).

The four occurrences with fewer than 100 plantsand another with fewer than 200 plants
may be in danger of extirpation fromrandom events. When this specieswasliged as
endangered (Service 19974), 11 of 16 extant populations were reported to consist of
fewer than 200 plantsand thus were in danger of extirpation fromrandom events. The
current count differsfromthat reported in the final rule due to updated informationon
several of the populations. The countsin the final rule were based on dataas of 1990.
Sincethat time, two of the small occurrences have been extirpated by development and
two others probably have been extirpated by habitat degradation in combinationwith
their small occurrence size; two others have increasedin sizeto morethan 200 plants;
one that is described as “small” does not have an occurrence figure so cannot be
categorized reliably; and one new occurrence of 65 plantshas been discovered (CNDDB
2001).

Greene' s tuctoria

Reasons for Decline and Threats to Survival

One of the primary causes of extirpation for Greene’s tuctoriawas conversion to irrigated
agriculture; 11 of 19 (57.9 percent) extirpated occurrences were due at least in part to
agricultural conversions. Stanislaus and Fresno counties experienced the greatest lossto
agricultural conversion, with four and three such extirpations, respectively. Excessive
livestock grazing was the sole or partial cause of extirpation for six populations (31.6
percent) (Stone et a/ 1988, CNDDB 2001).

Greene'stuctoriaislesstolerant of livestock grazing and competition fromother plants
than most of the other Orcuttieae, probably becauseit occursin portions of pools that dry
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early in the spring. Anecdotal evidence of its lower toleranceto grazing isthat Greene's
tuctoria has disappeared fromone grazed site where Hoover’ s spurge still occursand
fromanother site where Colusa grass remains (CNDDB 2001). Fifteen of the 20
remaining populations are subject to cattle grazing and associated trampling, and at | east
4 of those are declining (Stone ef a/. 1988, CNDDB 2001). Four other occurrenceson
the Vina Plains Preserve had been declining (Stone et a/. 1988, CNDDB 2001) but these
occurrences improved after grazing was discontinued. Competitionfromweedy plants,
such as the native cocklebur and the nonnative swamp grass, apparently is reducing
occurrence vigor at six localitiesin the Sacramento and San Joaquin valeys (Stone et al.
1988, CNDDB 2001). Agricultural conversion remains athreat to the Merced County
populations, whichare the only ones remaining in the San Joaquin Valley. Grasshoppers
can consume entirepopulations of Greene’s tuctoria before they set seed (Griggs 1980,
Griggsand Jain 1983, Stone et al. 1988).

Small occurrence size (fewer than 100 plants) poses a possible threat to the persistence of
several occurrences. One occurrencein Merced County consisted of only asingle plant in
1987, and one in Butte County contained 75 plants(Stone et a/. 1988, CNDDB 2001).
The Shasta County occurrence of Greene’ s tuctoria also may have declined to the point
whereit could be extirpated by random causes. Although this occurrence of Greene’s
tuctoria consisted of 2,500 plantsin 1993 and 1994, the occurrence declined to 120 in
1996 and 35 in 1998 despite favorable hydrological conditions. However, additional
invegigaionof al four populations is necessary to determine whether or not larger soil
seed banksexist.

Surveys by Hoover (1937, 1941) documented the historic range of Greene’s tuctoria.
Later surveys by Crampton (1959) and Medeiros(1976) reveal ed the destruction of
various occurrences. The most recent comprehensive survey (Stone et al. 1988) was
funded by the Serviceto determine the status of Greene’s tuctoria and related species.
During the course of their surveys and related projects, Stone and others (1988)
discovered four populations that were previously unknown. Research conducted by
Griggs (1980) provided insightsinto the demography, ecology, and geneticsof Greene’'s
tuctoria, among other species. As part of hisresearch, Griggs attempted to introduce
Greene’ s tuctoriato two pools in Butte County, but the speciesnever became established.
Keeley (1988) conducted research on the conditions necessary for germination. The
Serviceand California Department of Fish and Game supported an ecol ogical study of
Greene’ s tuctoriaand other rare specieson the Vina Plains Preserve in 1995 (Alexander
and Schlising 1997).

Conservancy Fairy Shrimp, Vernal Pool Fairy Shrimp, and Vernal Pool Tadpole Shrimp

Reasons for Decline and Threats to Survival
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Holland (1978) estimated that about two thirds of the grasslandsthat once supported
vernal pools in the Central Valley had been destroyed by 1973 with an associated | oss of
nearly 90 percent of vernal pool habita. In subsequent years, a substantial amount of the
remaining habitat for vernal pool crust aceans has been destroyed with estimates of habitat
loss ranging fromtwo to three percent per year (Holland 1988). Stateand local lawsand
regulations have not been passed to protect these species, and other regulatory
mechanisms necessary for the conservation of the habitat of these specieshave proven
ineffective. This includes the substantial amount of vernal pool habitat being converted
for human usesin spite of Federal regulations implemented to protect wetlands.

The habitat of the three vernal pool crustaceans isimperiled by avariety of activities,
primarily by urban development, water supply and flood control activities, and conversion
of land to agricultural use. Habitat loss occursfromdirect destruction and modification
of pools dueto filling, grading, discing, leveling, and other activities, as well as
modification of surrounding uplands. Vernal pool crustaceans and their habitat also are
threatened by altered flood regimes, degraded water quality, siltation, erosion, grazing,
improper burning, military operations, off-road vehicles, pollution, certain mosquito
abatement measures, pesticide/herbicide use, vandalism, road and trail maintenance,
introduction of nonnative predators, alterations of vernal pool hydrology, fertilizer and
pesticide contamination, invasions of aggressive nonnative plants, gravel mining, and
contaminaed stormwater runoff.

In additionto direct habitat |oss, the vernal pool habitat for lised vernal pool crustaceans
is also highly fragmented throughout their ranges due to the nature of vernal pool
landscapesand the conversion of natural habitat by human activities. Such fragmentation
resultsin small, isolated populations of lised crustaceans which may be more susceptible
to extinction due to random demographic, genetic, and environmental events (Gilpin and
Soule 1988, Goodman 1987 a, b). Should an extirpation event occur in an occurrence
that has been fragmented, the opportunitiesfor recolonization would be greatly reduced
due to physical (geographical) isolation fromother (source) populations.

In areas where vernal pool crustacean habitats have been protected, the speciesmay till
be threatened if adequate monitoring and management is not conducted. Management
and monitoring are necessary to recognize and protect populations fromindirect effects,
such as changesin hydrology, contamination, siltation, erosion, competition with
nonnative species, and human-related disturbance, such as off road vehicle use. Vernal
pool fairy shrimp, Conservancy fairy shrimp, and vernal pool tadpole shrimp continueto
be threatened by all of the factorswhichled to the original listing of this species,
primarily habitat loss through agricultural conversion and urbanization (CNDDB 2002).

Helm (1998) found that most Conservancy fairy shrimp occurrences were on Anita,
Pescadero or Peters Clay soils. Thesefertile basin rim soils were among the first areas
converted to agriculturein the 19th century, suggesting that a disproportionateamount of
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Conservancy fairy shrimp habitat may have been lost early in California's higory (Helm
1998). In additionto direct habitat loss, almost one third of the known occurrences of
Conservancy fairy shrimp are threatened by alterations of hydrology, including the
congruction of drainage channels, diking, and inappropriate water diversion within
managed wetland areas in Merced and Solano counties (CNDDB 2002). Other threats
include possible introduction of predators (e.g., bullfrogs, crayfish, fish) either directly or
through alteration of drainage patterns (CNDDB 2002). Off-road vehidesalso represent
athreat to the continued survivd of Conservancy fairy shrimp populations (Hathaway et
al. 1996). In some cases, special management actions may be necessary to prevent these
threatsfromextirpating occurrences of Conservancy fairy shrimp.

Vernal pool tadpole shrimp occurrences have been extirpated as aresult of urban
development, primarily in Sacramento and Tehama counties. CNDDB (2001) estimates
that 32 percent of the remaining occurrences of this speciesare threatened by
development and agricultural conversion. Other vernal pool tadpole shrimp occurrences
are threatened by off road vehicle use, road construction and maintenance, mining, and
landfill congtruction (CNDDB 2001). Several occurrences are threatened by intentional
discing and altered hydrology of their habitats (CNDDB 2001). In some cases vernal
pool tadpole shrimp occurrences have been altered so that they contain water year round,
allowing predators such as bullfrogs and fishto colonizevernal pool habitats (CNDDB
2001). Inother casesartificial run off hasresulted in the delivery of materials that
destroy vernal pool water quality, including pesticidesfromvineyards and other irrigated
agricultural lands, pesticidesfromgolf courses, and sediment from surrounding
developments(CNDDB 2001). Several vernal pool tadpole shrimp occurrences are
threatened by wetland management activities that are designed to transform their vernal
pool habitats into permanent marshesfor the benefit of other species(CNDDB 2001).
Several other occurrences are threatened by the congruction of drainage ditches, which
artificially drain vernal pool tadpole shrimp habitats (CNDDB 2001).

Vernal Pool Crustaceans in Merced County

Eastern Merced encompassesthe largest block of pristine, high density vernal pool
grasslandsremaining in California (Holland 1998, Vollmar 1999). The vernal pool
grasslandsin eastern Merced are located midway in a chain of vernal pool complexes that
straddlesthe valley floor and the southern SierraNevadafoothills. Habitat in the Study
Areahelpsto maintain connectivity between remaining vernal pool habitat on the valley
floor and habitatsto the northand south. The relatively undisturbed, hydrologically
intact condition of the areaincreasesthe likelihood that it will continue to support natural
vernal pool ecosystem processes and maintain suitable habitat conditions for vernal pool
fairy shrimp, Conservancy fairy shrimp, and vernal pool tadpole shrimp.

Genetic analyses of vernal pool tadpole shrimp reveal ed that occurrencesin this unit were
genetically different fromother occurrencesin California, and that this area had likely
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beenisolated fromother vernal pool habitats for asignificant period of time (King 1996).
Giventhat vernal pool crustaceans are dispersed in similar ways, it is reasonable to
assume that Conservancy fairy shrimp and vernal pool fairy shrimp occurrencesin this
areaare also isolated fromother occurrences throughout their range. Such isolated
populations may have genetic characteristicsessential to overall long-term conservation
of the species(i.e. they may be genetically different than more central populations)
(Lesicaand Allendorf 1995).

According to the 1997 National Resources Inventory, released by the Natural Resources
Conservation Service (1997), California ranked sixthin the nation in number of acres of
privateland developed between 1992 and 1997, at nearly 695,000 acres. Stateand local
laws and regulations do not protect liged vernal pool crustaceans, while other lawsand
regulations, including the Clean Water Act, have not effectively maintained habitat
necessary to conserve and recover these species. Although developmental pressures
continue, only a small fractionof vernal pool habitat is protected fromthe threat of
destruction.

According to Holland (1998), approximately 30,317 acres of vernal pool grasslandswere
lost in Merced County over a period of ten yearsfrom 1987 to 1997, thusresultingina
cumulative loss of 10.72 percent and an annual loss of 1.13 percent. Vernal pool
grasslandsin Merced County typically support numerous pools of varioussizes. Many of
these pools and surrounding upland habitats are essential for the conservation and
recovery of liged species. Because of the limited and disjunct digribution of vernal
pools, coupled with the even more limited distribution of special-status vernal pool
crustaceans, any reductionin vernal pool habitat quantity could adversely affect these
species. The integrity of the vernal pool complexesin eastern Merced is seriously
threatened by irrigated agriculture and urban development.

Vernal Pool Fairy Shrimp in Merced County

While most of the vernal pool fairy shrimp populations in California have been affected by
habitat fragmentation, eastern Merced County populations are currently among the least
fragmented in the State (Holland 1998). There are more documented occurrences of
vernal pool fairy shrimp in eastern Merced than any other areathroughout the species
range (CNDDB 2001). Almost 15 percent of all remaining vernal pool habitatsin the
Central Valley are located within eastern Merced (Holland 1998). Thereare atotal of
301 vernal pool fairy shrimp occurrencesidentified in 26 countiesin California.
Fifty-seven (19 percent) of the occurrences are located in Merced County, alarge

mg ority of which are within the Study Area (CNDDB 2002). The Study Arearepresents
asmall portion of the entire species-wide range for vernal pool fairy shrimp. However,
because of the limited and disjunct digribution of this specieswithin its range, any
reductionin vernal pool habitat quantity could adversely affect this species. The Study
Areacontains multiple large vernal pool fairy shrimp occurrences that are capable of
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producing large numbersof cystsin good years, whichisimportant for this speciesto
survive through avari ety of natural and environmental changes, as well as stochastic
(random) events.

The vernal pool fairy shrimp was found widely distributed throughout the Natural
Communities Conservaion Plan/Habitat Conservaion Plan (NCCP/HCP) survey area
covering 45,000 acres of ranchland throughout eastern Merced County. Vollmar
Consulting (2002) conducted surveys on three properties where easementshave been or
will be acquired by WCB; these surveys located vernal pool fairy shrimp in 19-59 percent
of pools surveyed. This specieswas seldomfound inthe large pools targeted for
Conservancy fairy shrimp surveys, and percent occupancy rate was significantly higherin
areaswith flat to low-gradient terrain (Vollmar 2001).

The vernal pool fairy shrimp is the most widely distributed of the three vernal pool
crustacean speciesin the Study Area. It hasbeenfound in every vernal pool complex
surveyed in the Study Areain awide variety of pool sizesand topographic conditions.
The specieswas identified in more than 60 percent of the pools that were sampled for the
LRDP and UCP surveys within the Study Area. Based on the documented presence of
morethan 10,500 pools within the VST and CNR, the speciescould be expected to occur
in morethan 5,700 pools inthese two areas. Although some portions of the Study Area
have not been surveyed, this speciesis presumed to be present in all suitable habitat.

Conservancy Fairy Shrimp in Merced County

Only 18 populations of Conservancy fairy shrimp are known, distributed in disjunct
occurrences in Tehama, Butte, Glenn, Solano, Stanislaus, Merced, and V enturacounties.
The CNDDB (2002) lists6 occurrencesin Merced County. Because of the limited
digributionof this species, every occurrence is considered significant in terms of species
surviva and recovery.

The Study Areaand surrounding habitat contain occurrences of the specieswithin large,
playa vernal pools found on Raynor Cobbly clay soils on the Merhten Formation
(CNDDB 2001, EIP Associates 19995). These pool types provide the necessary length
and timing of inundaion essential for the conservaion of Conservancy fairy shrimp.
Thereare three large playa pools in the central rangeland portion of eastern Merced; one
occurrence each on Flying M Ranch, Ichord Ranch and V ST/University land (V ollmar
2002).

The Conservancy fairy shrimp was found in two large pools during NCCP/HCP surveys of
eastern Merced County. One of these two pools was a previously known locaionfor the
specieson the Flying M Ranch east of the Study Area, originally recorded by Eng et al.
(1990). The second isanewly discovered occurrence on aranch just east of the Study
Area. Dr. Brent Helm who participated in these surveys identified three other pools, in
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additionto the three known occurrences, in eastern Merced County with high potential to
support the species. These three pools were dry when the surveys were conducted and
therefore could not be sampled. The Conservancy fairy shrimp occurrence at the Flying
M Ranch, just outside of the eastern boundary of the Study Area, is already being
managed through a conservation easement with TNC that conservesover 5,000 acres of
vernal pool and upland habitat.

A single occurrence has been documented in the Study Area; this occurrence occupies a
large (509,000 ft?) playatype vernal pool on Raynor Clay in the southern portion of the
CNR, which was established to protect the occupied pool and its watershed from
development effects. Conservancy fairy shrimp were not found in other playatype pools
in the survey area, although vernal pool fairy shrimp were found in some of these pools.

Helm (1998) states that pools where this speciesis found are generally turbid because of
the large wind-exposed surface and fine substrate. The aerial photographs of the Study
Area, and vernal pool grassland habitat east of it, show that the pools where the
Conservancy fairy shrimp were found exhibit a much higher level of turbidity than the
pools where this species was not found. Sampling was specially designed for the
detection of this species, focusing on large pools and pools with appropriate soils. The
pool where this specieswas found within the CNR exhibited special habitat
characteristics not found in other pools within the Study Area (the largest pool with
milky turbidity). Therefore, in view of the specialized habitat requirements of this
species, it is unlikely that populations of Conservancy fairy shrimp occur in any pools
where they have not already been documented within the Study Area.

Vernal Pool Tadpole Shrimp in Merced County

There are atotal of 157 known occurrences of vernal pool tadpole shrimp in 17 counties.
Approximately 11 percent of the CNDDB occurrences are located in Merced County
(CNDDB 2002). Vernal pool grasslandsin eastern Merced County contain more
documented occurrences of the speciesthan any other area throughout the speciesrange
(CNDDB 2001). Eastern Merced County contains almost 15 percent of all remaining
vernal pool habitatsin the Central Valley, and 40 percent of vernal pool habitats along
the eastern margin of the San Joaquin Valley are found within this area (Holland 1998).
Genetic analyses of vernal pool tadpole shrimp revealed that occurrences in this area are
genetically different from other occurrences (King 1996). Of al occurrences studied,
King (1996) found these to be the most highly divergent.

Vernal pool tadpole shrimp were found concentrated in the central and southern regions
of the NCCP/HCP survey areain eastern Merced County. This specieswas found in only
6.1 percent of the pools sampled during random stratified surveys (86 out of 1,408
pools). Of the five rancheswhereit was recorded during surveys for the NCCP/HCP, it
was most abundant on two ranches (60.7 percent and 47.5 percent occupancy rates).
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Vollmar Consulting attributed this to the fact that these ranches support a high density of
larger pools and deeper pools (Vollmar 2001).

Vernal pool tadpole shrimp were found in four pools in the eastern portion of the Study
Area, on VST landseast of the proposed Phase 1 development on the golf course in pools
surrounding Black Rascal Creek during the 1999 and 2000 surveys for the LRDP. During
surveys for the Campus Par kway, vernal pool tadpole shrimp were found in
approximately 47 percent (146 out of 313) of the pools sampled in the Black Rascal
Creek Complex and approximately 26 percent (33 out of 128) of the poolsinthe Upper
Terrace Complex (URS 2000).

The vernal pool tadpole shrimp was found within the Study Areain a clumped
distribution, primarily in the eastern portion within the Black Rascal Creek watershed.
However, the speciespotentially occursin other pools within the Study Areabecause
repr esentative sampling was conducted in the LRDP survey area, and not all pools were
sampled. Also, this species may have gone undetected during sampling, because it can
burrow into pool bottoms. In addition, one or two yearsof surveys may not adequately
assess the presence or absence of vernal pool tadpole shrimp, because the cysts of this
specieshave been known to lie dormant for aslong as four years. The local digribution
of vernal pool tadpole shrimp can fluctuate fromyear to year due to extirpations within
pools and recolonization through water flow or viawaterfowl. Because of this species’
occurrence dynamics, the survey limitations, and the lack of specific known habitat
conditions that would explain why this specieswould not occupy particular pools, it
should be assumed that vernal pool tadpole shrimp may potentially occur in al vernal
pools within the Study Area.

Valley Elderberry Longhorn Beetle

Reasons for Decline and Threats to Survival

The following paragraphs analyze the effects of past and ongoing factorsleading to the
current status of the species, its habitat and ecosystem throughout its range. They
include an analysis of effectsfromprojectsthat have received incidental take
authorizationfor the beetle sincethe specieswas liged, and an eva uation of conservaion
efforts aimed at minimizing these effects, based on the best available information.

Habitat | oss has been ranked as the single greatest threat to biodiversity in the United
States (Wilcove et al. 1998). Inthe 1980 final rule to list the beetle as threatened, habitat
destruction was cited as the primary factor contributing to the need to federally list the
species. Asstated inthe final rule, by the time the specieswas liged its habitat had
largely disappeared throughout much of its former range due to agricultural conversion,
levee construction, and stream channelization. The 1984 recovery planreiterated that the
primary threat to the beetle was loss and alteration of habitat by agricultural conversion,
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grazing, leveeconstruction, stream and river channelization, removal of riparian
vegetation, riprapping of shoreline, plusrecreational, industrial and urban development
(Service 1984).

Riparian forests, the primary habitat for the beetle, have been severely depleted
throughout the Central Valley over the last two centuriesas aresult of expansive
agricultural and urban development (Katibah 1984, Thompson 1961, Robertset al. 1977).
Since colonization, these forests have been “...modified with a rapidity and completeness
matched in few partsof the United States” (Thompson 1961). Asof 1849, the rivers and
larger streams of the Central Valley werelargely undisturbed. They supported
continuous bands of riparianwoodland four to five milesin width along some major
drainagessuch as the lower Sacramento River, and generally about two miles wide along
the lesser streams (Thompson 1961). Most of the riverine floodplains supported riparian
vegetation to about the 100-year flood line (Katibah 1984). A large human population
influx occurred after 1849, however, and much of the Central Valley riparian habitat was
rapidly converted to agriculture and used as a source of wood for fuel and congruction to
serve awidearea(Thompson 1961). By asearly as 1868, riparianwoodland had been
severely impacted in the Central Valley, as evidenced by the following excerpt:

This fine growth of timber which once graced our river [ Sacramento],
tempered the atmosphere, and gave protection to the adjoining plainsfrom
the sweeping winds, has entirely disappeared - the woodchopper’s axe has
stripped the river farms of nearly all the hard wood timber, and the owners
are now obligedto rely uponthe growthof willows for firewood. (Cronise
1868, in Thompson 1961).

The clearing of riparianforestsfor fuel and congruction madethis land available for
agriculture(Thompson 1977). Natural leveesbordering the rivers, once supporting vast
tractsof riparian habitat, became prime agricultural land (Thompson 1961, 1977). As
agriculture expanded in the Central Valley, needsfor increased water supply and flood
protection spurred water development and reclamation projects. Artificial levees, river
channelization, dam building, water diversion, and heavy groundwater pumping further
reduced riparian habitat to small, isolated fragments(Katibah 1984). Inrecent decades,
these riparian areas have continued to decline as aresult of ongoing agricultural
conversion aswell and urban development and stream channelization. Asof 1989, there
were over 100 dams within the Central Valley drainagebasin, as well as thousands of
miles of water delivery canals and streambank flood control projectsfor irrigation,
municipal and industrial water supplies, hydroelectic power, flood control, navigation,
and recreation (Frayer et al. 1989). Riparianforestsinthe Central Valley have dwindled
to discontinuous strips of widths currently measurable in yardsrather than miles.

Some accountsstatethat the Sacramento Valley supported approximately 775,000 to
800,000 acres of riparianforest as of approximately 1848, just prior to statehood (Smith
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1977, Katibah 1984). No compar able estimatesare available for the San Joaquin Valley.
Based on early soil maps, however, morethan 921,000 acres of riparian habitat are
believed to have been present throughout the Central Valley under pre-settlement
conditions (Katibah 1984). Another source estimatesthat of approximately 5,000,000
acres of wetlandsin the Central Valley in the 1850s, approximately 1,600,000 acres were
riparian wetlands (Warner and Hendrix 1985, Frayer et al. 1989).

California Department of Fish and Game (CDFG) riparianvegetation digribution map
illustrates that by 1979, about 102,000 acres of riparian vegetation was remaining in the
Central Valley. This representsadecline in acreage of approximately 89 percent as of
1979 (Katibah 1984). More extreme figureswere given by Frayer et al. (1989), who
reported that woody riparianforestsin the Central Valley had declined to 34,600 acres by
the mid-1980s(from 65,400 acresin 1939). Although these studies have differing
findingsin terms of the number of acreslost (most likely explained by differing
methodologies), they attest to adramatic historic loss of riparian habitat in the Central
Valley. Asthereisno reason to believe that riparian habitat suitable to the beetle
(occupied by elderberry shrubs) would be destroyed at a different ratethan other riparian
habitat, we can assume that the rate of lossfor beetle habitat in riparian areas has been
equally dramatic.

A number of studies have focused on riparianloss along the Sacramento River, which
supportssome of the densest known populations of the beetle. Approximately 98 percent
of the middle Sacramento River’shistoric riparianvegetation was believed to have been
extirpated by 1977 (McGill 1979). The State Department of Water Resources estimated
that native riparian habitat along the Sacramento River from Redding to Colusa decreased
from 27,720 acresto 18,360 acres (34 percent) between 1952 and 1972 (McGill 1979,
Conrad et al. 1977). The averagerate of riparianloss on the middle Sacramento River
was 430 acres per year from 1952 to 1972, and 410 acres per year from1972to 1977. In
1987, riparian areas as large as 180 acres were observed converted to orchards along this
river (McCarten and Patterson 1987).

Barr (1991) examined 79 sitesin the Central Valley supporting beetle habitat. When 72
of these siteswere re-examined by researchersin 1997 (Collinge et al. 2001), seven no
longer supported beetle habitat. This representsa decrease in the number of siteswith
beet|e habitat by approximately nine percent in six years. Thereisno comparable
informationon the historic loss of non-riparian beetle habitat such as el derberry savanna
and other vegetation communities where elderberry occurs (oak or mixed chaparral-
woodland, or grasslandsadjacent to riparian habitat). However, al natural habitats
throughout the Central Valley have been heavily impacted within the last 200 years
(Thompson 1961), and we can therefore assume that non-riparian beetle habitat also has
suffered a widespread decline. This analysisfocuseson loss of riparian habitat because
the beetleis primarily dependent uponriparianhabitat. Adjacent upland areas are also
likely to be important for the species, but this upland habitat typically cond &s of oak
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woodland or elderberry savanna bordering willow riparian habitat (Barr 1991). The
riparian acreage figuresgiven by Frayer et al. (1989) and Katibah (1984) included the oak
woodlands concentrated along major drainagesin the Central Valley, and therefore
probably included landswe would classify as upland habitat for the beetle adjacent to
riparian drainages.

Between 1980 and 1995, the human populationin the Central Valley grew by 50 percent,
while the rest of California grew by 37 percent. The Central Valley's populationwas 4.7
million by 1999, and it is expected to morethan double by 2040. The American Farmland
Trust estimatesthat by 2040 more than 1 million cultivated acres will be lost and 2.5
million more put at risk (Ritter 2000). With this growing populationin the Central Valley,
increased development pressureislikely to result in continuing loss of riparian habitat.

While habitat lossis clearly alargefactor leading to the species’ decline, other factorsare
likely to pose significant threatsto the long term survivd of the beetle. Only
approximately 20 percent of riparian siteswith elderberry observed by Barr (1991) and
Collinge et al. (2001) support beetle populations (Barr 1991, Collinge et al. 2001).

Jones and Stokes (1988) found 65 percent of 4,800 riparian acres on the Sacramento
River to have evidence of beetle presence. The fact that alarge percentage of apparently
suitable habitat is unoccupied suggests that the valley elderberry longhorn beetleis
limited by factorsother than habitat availability, such as habitat quality or limited
dispersal ahility.

Destruction of riparian habitat in central California has resulted not only in aloss of
acreage, but also in habitat fragmentation. Fahrig (1997) states that habitat
fragmentation isonly important for habitats that have suffered greater than 80 percent
loss. Riparian habitat in the Central Valley, which has experienced greater than 90
percent loss by most estimates, would meet this criterion as habitat vulnerable to effects
of fragmentation. Existing datasuggests that beetle populations, specifically, are affected
by habitat fragmentation. Barr (1991) found that small, isolated habitat remnants were
lesslikely to be occupied by beetlesthan larger patches, indicating that beetle
subpopulations are extirpated fromsmall habitat fragments. Barr (1991) and Collinge et
al. (2001) consistently found beetle exit holesoccurring in clumpsof elderberry bushes
rather than isolated bushes, suggesting that isolated shrubs do not typically provide long-
term viable habitat for this species. Local populations of organisms often undergo
periodic colonizaion and extinction, while the metapopulation (set of spatially separated
groups of a species) may persist (Collinge 1996).

Habitat fragmentation can be an important factor contributing to speciesdeclines
because: (1) it dividesalarge populationinto two or more small populations that become
more vulnerable to direct loss, inbreeding depression, genetic drift, and other problems
associated with small populations; (2) it limits a species’ potential for dispersal and
colonization; and (3) it makes habitat more vulnerable to outside influencesby increasing
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the edge to interior ratio (Primack 1998). These factors, asthey relateto the beetle, are
discussed below.

Small, isolated subpopulations are susceptible to extirpation fromrandom demographic,
environmental, and/or genetic events (Shaffer 1981, Lande 1988, Primack 1998). While a
large area may support a single large population, the smaller subpopulations that result
from habitat fragmentation may not be large enough to persist over along time period.

As apopulationbecomessmaller, it tendsto lose genetic variability through genetic drift,
leading to inbreeding depression and alack of adaptive flexibility. Smaller populations
also become more vulnerable to random fluctuations in reproductive and mortality rates,
and are more likely to be extirpated by random environmental factors.

Speciesthat characteristically have small populationsizes, such as large predators or
habitat specialists, are morelikely to become extinct than speciesthat typically have large
populations (Primack 1998). Also, a specieswith low populationdensity (few individuals
per unit area) tendsto have only small populations remaining if its habitat is fragmented.
Populations of speciesthat naturally occur at lower density become extinct morerapidly
than do those of more abundant species (Bolger ef al. 1991). The speciesmay be unable
to persist within each fragment, and gradually die out across the landscape.

The beetle, a specialist on elderberry plants, tends to have small populationsizes, and to
occur inlow densities (Barr 1991, Collinge et al. 2001). Collinge et al. (2001) compared
resource use and density of exit holes between the beetle and arelated subspecies, the
California elderberry longhorn beetle (Desmocerus californicus californicus). The beetle
tended to occur in areas with higher elderberry densities, but had lower exit hole densities
than the California elderberry longhorn beetle. With extensive riparian habitat |oss and
fragmentation, these naturally small populations are broken into even smaller, isolated
populations. Once a small population has been extirpated froman isolated habitat patch,
the speciesmay be unable to re-colonizethis patch if it is unable to disperse fromnearby
occupied habitat.

Insectswith limited dispersal and colonization abilitiesmay persist better in large habitat
patches than small patches because small fragmentsmay be insufficient to maintain viable
populations and the insects may be unable to disperse to more suitable habitat (Collinge
1996). Studies suggest that the beetle isunable to re-colonize drainageswherethe
specieshas been extirpated, because of its limited dispersal ability (Barr 1991, Collinge et
al. 2001). Huxel and Hastings (1999) used computer simulations of colonizaionand
extinction patt erns for the beetle based on differing dispersal distances, and found that
the short dispersal simulations best matched the 1997 census datain terms of site
occupancy. This datasuggeststhat in the natural system dispersal and, thus, colonizaion
islimited to nearby sites. At spatial scalesgreater than 0.62 mile, such as across
drainages, beet|le occupancy appearsto be strongly influenced by regional extinction and
colonization processes, and colonizaionis constrained by limited dispersal (Collinge et
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al. 2001). Except for one occasion, drainagesexamined by Barr that were occupied in
1991 remained occupied in 1997 (Collinge et al. in 2001). The one exception was Stoney
Creek, whichwas occupied in 1991 but not in 1997. All drainagesfound by Barr (1991)
to be unoccupied in 1991 were also unoccupied in 1997. This datasuggests that
drainages unoccupied by the beetle remain so.

Habitat fragmentation not only isolates small populations, but also increasesthe interface
between habitat and urban or agricultural land, increasing negative edge effects such as
the invas on of nonnative species(Huxel 2000, Soule 1990) and pesticide contamination
(Barr 1991). Thereare several edge effect-related factorsthat may be related to the
decline of the beetle.

Recent evidence indicates that the invasive Argentine ant poses arisk to the long-term
survivd of the beetle. Surveysalong Putah Creek found beetle presence where Argentine
antswere not present or had recently colonized, and beetle absencefrom otherwise
suitable siteswhere Argentine antshad become established (Huxel 2000). The Argentine
ant has negatively impacted populations of other native arthropod species (Holway 1995,
Ward 1987). Predationon eggs, larvae, and pupae are the most likely effectsthese ants
have on the beetle. In Portugal, Argentine antshave been found to be significant egg
predators on the eucalyptus borer (Phorocantha semipunctata), a cerambycid likethe
beetle. Egg predationon the beetle could lead to local extirpations, asindicated by a
populationviability study suggesting that egg and juvenile mortality are significant
factorsaffecting probability of extinction for the beetle (Huxel 2000, Collinge, 2001).
The Argentine ant has been expanding its range throughout California sinceits
introduction around 1907, especially in riparian woodlands associated with perennial
streams (Holway 1995, Ward 1987). Huxel (2000) states that, giventhe potential for
Argentine antsto spread with the aid of human activities such as movement of plant
nursery stock and agricultural products, this speciesmay come to infest most drainagesin
the Central Valley along the valley floor, wherethe beetle is found.

Direct spraying and drift of pesticide, including herbicides and/or insecticides, in or near
riparian areas (whichis done to control mosquitos, crop diseases, invasive and/or
undesirable plants, or other pests) islikely to adversely affect the beetle and its habitat.
Although there have been no studies specifically focusing on the effects of pesticideson
the beetle, the beetleislikely to be adversely affected by pesticidesbecause pesticides
often affect numerous non target invertebrate species. As of 1980, the prevalent land use
adjacent to riparian habitat in the Sacramento Valley was agriculture, eveninregions
where agriculturewas not generally the most common land use (Katibah et al. 1984),
therefore, the speciesislikely vulnerable to pesticide contamination from adjacent
agricultural practices. Recent studiesof major rivers and streams documented that 96
percent of all fish, 100 percent of all surface water samples and 33 percent of major
aquifers contained one or more pesticidesat detectable levels (Gilliom 1999). Pesticides
wereidentified as one of the 15 leading causes of impairment for streams included on the
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Federal Water Pollution Control Act, as amended (Clean Water Act), section 303(d) lists
of impaired waters. Asthe beetle occursprimarily inriparian habitat, the contamination
of rivers and streams aff ectsthis speciesand its habita. Pesticideshave beenidentified
as one of a number of potential causes of pollinator species' declines and declines of other
insects beneficial to agriculture (Ingraham et al. 1996); therefore, it islikely that the
beetle, typically occurring adjacent to agricultural lands, has suffered a decline due to
pesticides.

Competitionfrominvasive nonnative plantssuch as giant reed (4rundo donax) negatively
affectsriparian habitat supporting the beetle. Giant reed, a native of Asia, hasbecome a
serious problemin California riparian habitats, forming dense, homogenous stands
essentially devoid of wildlife. The giant reed has an extensive root systemallowing it to
resprout rapidly after any disturbance and out-compete native riparianvegetation. Giant
reed also introduces a frequent fire cycle into the riparian ecosystem, disrupting natural
riparian dynamicsand eventually forming homogenous climax communities. The extent
to which giant reed has affected el derberry specifically, however, has not been studied.

Grazing by livestock damages or destroys elderberry plantsand inhibits regeneration of
seedlings. Cattle readily forage on new growth of elderberry, which may explain the
absence of beetlesat manicured elderberry stands (Service 1984). Habitat fragmentation
exacerbates problems related to nonnative speciesinvason and cattle grazing by
increasing the edge-to-interior ratio of habitat patches, facilitating the penetration of
these influences.

Valley Elderberry Longhorn Beetles in Merced County

Asof 1998, the California Natural Diversity Database included 194 extant occurrences
for this species. Four of these occurrences are fromMerced County. The four
occurrences are |located west of the city of Merced. The nearest documented occurrences
of the valley elderberry longhorn beetle to the project Study Areaare fromlocations on
the Merced River (CNDDB 2000). No elderberry beetleshave been reported within the
Study Areaor surrounding areas. The closest known occurrence is morethan 10 miles
fromthe Study Area. This lack of records, however, does not indicatelack of suitable
habitat in the Study Area. Vollmar Associates (2002) reported finding el derberry shrubs
on 8 of 12 ranchessurveyed in eastern Merced County, including several within the Study
Area. While much of the Study Area cond as of agricultural landsthat are too disturbed
by farming activities or upland areas that aretoo dry to support elderberries, the shrubs
are expected to occur along larger streams (e.g., Bear Creek, Black Rascal Creek,
Fahrens Creek), along smaller drainages (Owens Creek, and Duck Creek), and locally in
uplands. Numerous elderberry shrubs with and without exit holesare present along Bear
Creek and surrounding drainages. These habitat sitesare closein proximity to facilitate
beet e dispersal into the proposed Study Area.
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Bald Eagle

Reasons for Decline and Threats to Survival

The bald eagle once nested throughout much of North America near coasts, rivers, lakes,
and wetlands. The speciesexperienced populationdeclinesthroughout most of its range,
including California, due primarily to environmental contamination fromthe use of DDT
and other persistent organochlorine compounds, habitat |oss and degradation, shooting,
and other disturbances(Detrich 1986, Stalmaster et al. 1985, Service 1986). A recovery
plan was released in 1986 for the recovery and maintenance of bald eagle populations in
the 7-state Pacific recovery region (Idaho, Nevada, California, Oregon, Washington,
Montana, and Wyoming) (Service 1986). Inrecent years, the status of bald eagle
populations hasimproved throughout the United States. The observed increasein
populationis believed to be the result of anumber of protective measures enacted
throughout the range of the speciessincethe early 1970s including listing of the species.
These measuresinclude the banning of the pesticideDDT, stringent protection of nest
sites, and protection from shooting, however, bald eaglesare still susceptible to a number
of threats.

Bald eagles are susceptible to disturbance by human activity during the breeding season,
especially during egg laying and incubation. This includes recreational activities,
fluctuating fish populations and availability of roost trees as aresult of reservoir level
fluctuations, risk of wild fire, fire suppress on activities, fragmentation of habita, home
sites, campgrounds, mines, timber harved, and roads. Such disturbancescan lead to nest
desertionor diguption of breeding attempts. Human activities are morelikely to disturb
bald eagleswhen |ocated near roosting, foraging, and nesting areas (Stal master and
Kaiser 1998, Stalmaster et al. 1985, Service 1986). Human interference, such as
recreational activity, has also been shown to disrupt the feeding behavior of bald eagles
(Stalmaster and Newman 1978, Knight and Knight 1984). Such disturbance can result in
increased energy expenditures due to avoidanceflights and decreased energy intake due
to interference with feeding activity (Stalmaster and Newman 1978).

Many studies have documented a threshold at which human activities elicit response for
eagles (Stalmaster and Newman 1978, Knight and Knight 1984), though other studies
show little direct effect of human activities on bald eagle nesting attempts (M athisen
1968, Fraser et a/.1985). Human induced failures are likely one-time catastrophic events
(i.e., firearmtarget practice) occurring near ness early in the nesting season, which often
escape detection (Jackman and Hunt 2000). Several authors have demonstrated that
nesting and foraging eaglesavoid areas of human use or development (Buehler et al.
1991, McGarigal et al. 1991, Brown and Steven 1997). Individual pairsof nesting bald
eagles exhibit varying level of toleranceto disturbancethroughout the breeding season
and during periods of foraging.
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Bald eaglesare vulnerable to el ectrocution fromand collis onwith transmission lines and
towers. Orlendor ff and Lehman (1986) collected reports dated from 1965-1985 of bald
eaglescolliding with transmission lines around the world. The reported mortality ratefor
bald eagleswas 87 percent. They suggested that the heavy weight of eaglescould be a
factor in the higher mortalities for eaglesthan for other small buteos. They also observed
eagle flight patterns in wintering areas in the vicinity of proposed transmission line routes
in California. Eagleswere observed flying through drainages, canyons, and saddles,
across low ridges, over valleys, and were concentrated above highridges. Eaglesusually
flew above 100 feet fromthe ground.

Bald Eagles in Merced County

Bald eagleswinter regularly in eastern Merced County (Vollmar Consulting 2002).
During NCCP/HCP surveys for eastern Merced, bald eagleswere observed a minimum of
seven times, soaring over vernal pool/grassland habitat, perching in trees adjacent to
reservoirs and riparian areas, and “ perching” on mimamounds adjacent to vernal pools.
Until the NCCP/HCP surveys were conducted, there were no reported occurrences of
bald eaglesbreeding in eastern Merced County. One bald eagle nest was found in 2001,
along the south bank of the Chowchilla River. At least one bald eagle young fledged
fromthis nest. This nest siteisapproximately 8 miles fromthe original Study Area.

Bald eagleswere observed on several occasions during surveys for the LRDP. Upto 12
individuals have been observed soaring over grasslandsin the Study Area. During winter
2000 vernal pool fairy shrimp surveys for the Campus Par kway, an adult bald eagle was
observed flying east to west near the intersectionof Lake and Bellevue Roads. On at
least four separatedays during the winter 1999 vernal pool fairy shrimp surveys, one or
two adult bald eagleswere observed soaring over grasslandsto the east of the proposed
Campus Parkway (EIP 2002). Giventhat bald eaglesforage over large areas, it is
assumed that eaglesforage in suitable habitats throughout the Study Area.

Bald eagles may be attracted to the Study Areaby Lake Y osemite, which may supply fish
and waterfowl asa prey source. Locations of bald eagle day roost sites have been
reported on Lake Y osemite, although the locations of evening roostsin this areaare
unknown (Vollmar 2001). Eagleslikely use grassland habitats within the Study Area
occasionally during the winter to forage for carrion, waterfowl, mammals, and waders, to
supplement foraging at Lake Y osemite. Grasslandsand irrigated pasture north of
Cardella Road provide suitable foraging habitat for bald eagles. South of Cardella Road,
irrigated pastureisflood irrigated and isolated fromother suitable foraging areas by row
crops or orchards, making this arealesslikely to support foraging activities for this
species. Bald eagleslikely do not nest in the vicinity of the Study Area, as suitable
nesting habitat in the form of stands of large ripariantrees is not present, and eagleswere
not observed during the breeding season. Potential bald eagle nesting habitat is present
along the Merced and Chowchilla Rivers.
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As described above, bald eagleshave been observed in the Study Areaduring the winter.
Bald eaglesuse Lake Y osemite for foraging and potentially for evening roosting. Eagles
likely also use vernal pool grassland habitat within the Study Area occasionally during the
winter to forage for carrion, waterfowl, mammals, and waders.

San Joaquin Kit Fox

Reasons for Decline and Threats to Survival

The status (i.e., distribution, abundance) of kit fox has decreased sinceits listing as a
federally-endangered speciesin 1967, and this trend is reasonably certain to continueinto
the foreseeable future unless measuresto protect, sustain, and restore suitable habitats,
and all eviate other threatsto their survivd and recovery, are implemented. This findingis
derived fromthe supporting conclusions and evidence provided in the remainder of this
section.

Supporting Conclusion 1

Fewer than 20 percent of the habitat within the historical range of the kit fox remained
when the subspecies was liged as federally-endangered in 1967, and there has been a
substantial net loss of habitat sincethat time.

Historically, San Joaquin kit foxesoccurred throughout California's Central Valley and
adjacent foothills. Extensive land conversions in the Central Valley began as early asthe
mid-1800swith the Arkansas Reclamaion Act. By the 1930's, the range of the kit fox
had been reduced to the southern and western partsof the San Joaquin Valley (Grinnell et
al. 1937). The primary factor contributing to this restricted digributionwas the
conversion of native habitat to irrigated cropland, industrial uses (e.g., hydrocarbon
extraction), and urbanization (Laughrin 1970, Jensen 1972, Morrell 1972, 1975).

Appr oximately one-half of the natural communitiesin the San Joaquin Valley weretilled
or developed by 1958 (Service 1980a).

This rate of loss accel erated following the compl etion of the Central Valley Project and
the State Water Project, which diverted and imported new water suppliesfor irrigated
agriculture(Serviceinlitt. 1995a). Approximately 1.97 million acres of habitat, or about
66,000 acres per year, were converted in the San Joaquin region between 1950 and 1980
(California Department of Forestry and FireProtection 1988). The counties specifically
noted as having the highest wildland conversion rates included Kern, Tulare, Kingsand
Fresno, al of whichare occupied by kit foxes. From 1959 to 1969 alone, an estimated 34
percent of natural landswerelost within the then-known kit fox range (Laughrin 1970).

By 1979, only approximately 370,000 acres out of atotal of approximately 8.5 million
acres on the San Joaquin Valley floor remained as non-developed land (Williams 1985,
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Service1980a). Datafromthe California Department of Fish and Game (1985) and
Servicefileinformationindicatethat between 1977 and 1988, essential habitat for the
blunt-nosed leopardlizard (Gambelia sila), a speciesthat occupies habitat that is also
suitable for kit foxes, declined by about 80 percent — from 311,680 acresto 63,060 acres,
an average of about 22,000 acres per year (Biological Opinion for the Interim Water
Contract Renewal, Ref. No. 1-1-00-F-0056, February 29, 2000). Virtually all of the
documented | oss of essential habitat was the result of conversionto irrigated agriculture.
During 1990 to 1996, a gross total of approximately 71,500 acres of habitat were
converted to farmland in 30 counties (total area 23.1 million acres) within the
Conservation Program Focus area of the Central Valley Project. This figureincludes
42,520 acres of grazing land and 28,854 acres of “other” land, whichis predominantly
comprised of native habitat. During this same time period, approximately 101,700 acres
were converted to urban land use within the Conservation Program Focus area (California
Department of Conservation 1994, 1996, 1998). This figureincludes 49,705 acres of
farmland, 20,476 acres of grazing land, and 31,366 acres of “other” land, whichis
predominantly comprised of native habitat. Because these assessmentsincluded a
substantial portion of the Central Valley and adjacent foothills, they provide the best
scientific and commercial i nformation currently available regar ding the patt erns and
trends of land conversion within the kit fox’s geographic range.

In summary, more than one million acres of suitable habitat for kit foxes have been
converted to agricultural, municipal, or industrial uses sincethe listing of the kit fox. In
contrast, fewer than 500,000 acres have been preserved and/or are subject to community-
level conservation efforts designed, at least in part, to further the conservation of the kit
fox (See Table 2)(Service 1998).

Supporting Conclusion 2

The destruction and fragmentation of habitat are reasonably certain to reduce the status
of the kit fox.

Land conversions contributeto declinesin kit fox abundancethrough direct and indirect
mortalities, displacement, reduction of prey populations and denning sites, changesin the
digributionand abundance of larger canidsthat competewith kit foxesfor resources, and
reductions in carrying capacity. Kit foxesmay be buriedin their dens during land
conversion activities (Knapp and Chesemore 1987, Van Horn pers. comm. 2000), or

per manently displaced fromareas wherestructures are erected or the land isintensively
irrigated (Jensen 1972, Morrell 1975). Furthermore, even moderatefragmentation or loss
of habitat may significantly impact the abundance and digributionof kit foxes. Capture
rates of kit foxesat the Naval Petroleum Reservesin Elk Hills were negatively associated
with the extent of oil-field development after 1987 (Warrick and Cypher 1998).
Likewise, the California Energy Commission found that the relative abundance of kit
foxeswas|ower in oil-developed habitat than in nearby undeveloped habitat on the
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Lokern (Spiegel 1996). Researchersfromboth studiesinferred that the most significant
effect of oil development was the lowered carrying capacity for populations of both foxes
and their prey speciesowing to the changesin habitat characteristicsor the loss and
fragmentation of habitat (Spiegel 1996, Warrick and Cypher 1998).

Kit foxesmaintain core home range areas that are exclusive to mated pairsand their
offspring (Whiteand Ralls 1993, Spiegel 1996, Whiteand Garrott 1997). This territorial
spacing behavior eventually limits the number of foxesthat can inhabit an area owing to
shortages of available space and/or per capita prey. Hence, as habitat is fragmented or
destroyed, the carrying capacity of an areais reduced and alarger proportion of the
populationisforced to disperse. Increased dispersal generally leadsto lower survivd
rates and, in turn, decreased abundance because greater 65 percent of dispersing juvenile
foxesdie within 10 days of leaving their natal range (Koopman et al. 2000).

Dens are essential for the surviva and reproduction of kit foxeswhich use themyear-
round for shelter and escape, and in the spring for rearing young (REFS). Hence, kit
foxes generally have dozens of dens scattered throughout their territories (REFS).
However, land conversion reduces the number of typical, earthen dens available to kit
foxes. For example, the average density of typical, earthen kit fox dens at the Naval Hills
Petroleum Reserveswas negatively correlated with the intendty of petroleum
development (Zoellick et al. 1987), and almost 20 percent of the dens in devel oped areas
were found to be in well casings, culverts, abandoned pipelines, oil well cellars, or in the
banks of sumpsor roads (O'Farrell 1983). These resultsare important because the
California Energy Commission found that, even though kit foxesfrequently used pipes
and culverts asdens in oil-developed areas of western Kern County, only earthen dens
were used to birth and wean pups (Spiegel 1996). Similarly, kit foxesin Bakersfield use
atypical dens, but have only been found to rear pupsin earthen dens (Kelly pers. comm.
2000). Hence, the fragmentation of habitat and destruction of earthen dens could
adversely impact the reproductive success of kit foxes. Furthermore, the destruction of
earthen dens may al so affect kit fox survivd by reducing the number and digribution of
escape refugesfrom predators.

Land conver sions and associated human activities can lead to widespread changesin the
availability and composition of mammalian prey for kit foxes. For example, oil field
disturbancesin western Kern County have resulted in shifts in the small mammal
community fromthe primarily granivorous species(e.g., Dipodomys) that are the staple
prey of kit foxes (Spiegel 1996, Cypher et al., in press), to speciesadapted to early
successional stages and disturbed areas (e.g., California ground squirrels (Spermophilus
beecheyi), murid rodents (Spiegel 1996, Cypher et al., in press). Because morethan 70
percent of the diets of kit foxesusually consist of abundant leporids (Lepus, Sylvilagus)
and rodents (e. g., Dipodomys spp.), and kit foxes often continueto feed on their staple
prey during ephemeral periods of prey scarcity, such changesin the availability and/or
selection of foraging sites by kit foxes could influencetheir reproductive rates, whichare
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strongly influenced by food supply and decrease during periods of prey scarcity (White
and Garrott 1997, 1999).

Land conver sions and associated human activities have led to changesin the digribution
and abundance of coyotes (Canis latrans), which competewith kit foxesfor resources.
Coyotes occur in most areas with abundant populations of kit foxesand, during the past
few decades, coyote abundance hasincreased in many areas owing to adecreasein
ranching operations, favorable landscape changes, and reduced control efforts (Orloff et
al. 1986, Cypher and Scrivner 1992, Whiteand Ralls 1993, Whiteet al. 1995). Increases
in coyote abundance coincided with decreases in the abundancesof kit foxesin these
same areas, and coyotes wereresponsible for 50-87 percent of fox deathsin the declining
populations (Cypher and Scrivner 1992, Disney and Spiegel 1992, Standley et al. 1992,
Ralls and White 1995). Land-use changesalso contributed to the expanson of nonnative
red foxes (Vulpes vulpes) into areas inhabited by kit foxes. Historically, the geographic
range of the red fox did not overlap with that of the San Joaquin kit fox. By the 1970's,
however, introduced and escaped red foxes had established breeding populations in many
areasinhabited by San Joaquin kit foxes (Lewis et al. 1993). The larger and more
aggressive red foxesare known to kill kit foxes (Ralls and White 1995), and could
displace them, as has been observed in the arctic when red foxes expanded into the ranges
of smaller arctic foxes (Hergeinsson and Macdonald 1992).

Extensive habitat destruction and fragmentation have contributed to smaller, more-
isolated populations of kit foxes. Small populations have a higher probability of
extinction than larger populations because their low abundancerendersthem susceptible
to stochastic (i.e., random) eventssuch as high variability in age and sex ratios, and
catastrophes such as floods, droughts, or disease epidemics (Lande, 1988, Frankhamand
Ralls 1998, Saccheri et al., 1998). Similarly, isolated populations are more susceptible to
extirpation by accidental or natural catastrophes because their recolonization has been
hampered. These chance eventscan adversely affect small, isolated populations with
devastating results, as evidenced by the decimation of the sole colony of black-footed
ferrets(Mustela nigripes) following its infection with canine distemper (May 1986).
Extirpation can even occur when the members of a small populationare healthy, because
whether the populationincreasesor decreasesin sizeisless dependent on the age-specific
probabilities of surviva and reproduction than on raw chance (sampling probabilities).
Owing to the probabilistic nature of extinction, many small populations will eventually
lose out and go extinct when faced with these stochastic risks (Caughley and Gunn 1996).

Many populations of kit fox are at risk of chance extinction owing to small population
sizeand isolation. This risk hasbeen prominently illustrated during recent, drastic
declinesin the populations of kit foxesat Camp Robertsand Fort Hunter Liggett.
Captures of kit foxes during annual livetrapping sessions at Camp Roberts decreased from
103 to 20 individuals during 1988 to 1991. This decrease continued through 1997 when
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only three kit foxeswere captured (Whiteet al. 2000). A similar decrease in kit fox
abundanceoccurred at nearby (approximately 20 km) Fort Hunter Liggett, and only 2 kit
foxes have been observed on this installation since 1995 (Clark pers. comm. 2000). Itis
unlikely that the current low abundancesof kit foxesat Camp Roberts and Fort Hunter
Liggett will increase substantially in the near future owing to the limited potential for
recruitment. The chance of substantial immigration islow because the nearest core
populationon the Carrizo Plain is distant (greater than 80 km) and separated fromthese
installations by barriersto fox movement such as roads, developments, and irrigated
agricultural areas. Also, thereisarelatively high abundance of sympatric predatorsand
competitors on these installations that contributeto low surviva rates for kit foxesand,
asaresult, may limit populationgrowth (Whiteer al. 2000). Hence, these populations
are currently on the verge of extinction.

The destruction and fragmentation of habitat could also eventually lead to reduced
genetic variationin populations of kit foxesthat are small and geographically isolated.
Historicaly, kit foxeslikely existed in a metgpopulationstructure of core and satd lite
populations, some of which periodically experienced local extinctions and recolonization
(Service 1998). Preliminary genetic assessmentsindicatethat historic gene flow among
populations was quite high, with effective dispersal rates of at |east one to 4 dispersers
per generation (Schwartz pers. comm. 2000). This level of genetic dispersal should allow
for local adaptationwhile preventing the loss of any rare alleles. Based on these results,
it islikely that northern populations of kit foxeswere once panmictic (i.e., randomly
mating in a genetic sense), or nearly so, with southern populations. In other words, there
were no major barriersto dispersal among populations. Current levels of gene flow also
appear to be adequate, however, extensive habitat |oss and fragmentation continuesto
formmoreor lessgeographically distinct populations of foxes, which could potentially
reduce genetic exchange among them. Anincreaseininbreeding and the loss of genetic
variationcould increase the extinction risk for small, isolated populations of kit foxes by
interacting with demogr aphy to reduce fecundity, juvenile survival, and lifespan (Lande
1988, Frankham and Ralls 1998, Saccheri et al. 1998). One area of particular concernis
the locale of Santa Nella in western Merced County where pending development plans
threaten to eliminate the little suitable habitat that remains and provides a dispersal
corridor for kit foxes between the northern and southern portions of their range.
Preliminary estimates of expected heterozygosity fromfoxesin this areaindicatethat this
populationmay already have reduced genetic variation. Other populations that may be
showing the initial signs of genetic isolation are the Lost Hills area and populations in the
Salinas-Pgaro River watershed (i.e., Camp Robertsand Fort Hunter Liggett).
Preliminary estimates of the mean number of alldesper locusfromfoxesin these
populations indicatethat allelic diversity islower than expected. Although these results
may, in part, be due to the small number of foxes sampled in these areas, they may also be
indicative of an increase in the amount of inbreeding due to population subdivison
(Schwartz pers. comm. 2000). Further sampling and analyses are necessary to adequately
assess the effects of these potential genetic bottlenecks.
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Supporting Conclusion 3

The loss and fragmentation of habitat by agricultural, municipal, and industrial
developmentscontinueto be the primary threatsto the survivd and recovery of the kit
fox, and are reasonably certain to continue into the foreseeable future.

As the human populationof central California increases, and moreland is converted to
municipal and industrial uses, the amount and quality of habitat suitable for kit foxeswill
inevitably decrease. It has been estimated that between 12,000 and 50,000 acres of land
are converted fromagricultural use to urban use per year in the Central Valley; a number
that is expected to increasein the future (Sokolow 1997). Conversion of agricultural
land to urban use between 1995 and 2040 has been predicted to exceed 1,000,000 acres
(Thompsonet al. 1995). The Program Environmental | mpact Stat ement for the Central
Valley Project Improvement Act forecasts that municipal and industrial land usesin the
Central Valley will increase 50 percent in the next 30 years(Bureau of Reclamaion
1997).

This reliable delivery of Federal/Statewater may contribute for the conversion of habitat
throughout the Valley, which could reduce habitat for kit foxes both within and outside
the surface delivery areas. Our recent estimate the rate of land conversion in counties
that receive Interim Water Contract water, and are within the range of the kit fox, is
approximately 9,000 acres per year (Biological Opinion for the Interim Water Contract
Renewal, Ref. No. 1-1-00-F-0056, February 29, 2000). Although this rate of conversion
is projected to decrease in some counties as the amount of remaining native habitat
diminishes, substantial conversion is expected to continue into the foreseeable future as
agricultureexpandsinto new areas. Also, the integration of this Federal water with the
totality of water suppliesin the region will provide water districtsand land ownerswith
the flexibility to transfer water to landsthroughout the San Joaquin Valley.
Consequently, while in some cases Friant or Interim surface water deliveries may not be
used directly to convert habitat for lised species, they could serve to free, expedite, or
otherwise make available other water sources that can be used to convert habitat of lised
species. Thus, enclaves of habitat within the service area boundarieswill gradually be
lost to agricultural conversions, urban development, and/or other operations. Also,
continued water delivery to the identified serviceareas will preclude some restoréation of
former habitatsfor the kit fox. Furthermore, changesto more-intensive farming practices
(e.g., fromdryland farming to irrigated agriculture or fromdiscing to deep-ripping) and
the proliferation of vineyards could increase the severity of agricultural effectson kit
foxesand their staple prey species. For example, the rapid conversion of habitat to
vineyards along State Highway 46 is threatening the viability of an essential linkage
between the Salinas-Pgaro River watershed and the Carrizo Plain and San Joaquin
Valley.
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To affect these types of impacts, programs such as CVPIA (b)(1)other and CVPCP are
designedto restore habitat for threatened and endangered species. Friant water
contractors, and part of their long term contract commitments, have agreed not to deliver
water to landowners converting native landsand have contributed funding to numerous
restoration activities.

The proliferation of electrical generation facilitiesin the southern part of the San Joaquin
Valley will also facilitate private development in areas occupied by kit foxes. According
to the Energy Element of the Kern County General Plan, 25 cogeneration projects
(representing 994 MW) had begun operation in Kern County by 1990 and an additional 25
projectswith a combined output of 1,076 MW were permitted, under construction, or had
permit applications pending (Sunrise Cogeneration and Power Project Biological
Assssment, June 23, 1999). Currently, therearetwo 300 MW cogeneration plantsin the
KernRiver oil field and a225 MW Midway Sunset Cogeneration plant in the Midway
Sunset field. However, several additional large-scale generation facilitiesare pending or
proposed, including the 1,000 MW La Paloma project, 500 MW Elk Hills, 320 MW
Sunrise Cogeneration and Power project, and the 500 MW Midway Sunset Cogeneration
Company project. Althoughit isimpossible to determine wherethe electricity generated
by these facilitieswill actually be used because it will be introduced into the power grid,

it isreasonably certain that the increased electricity will affect the density, distribution,
scope, duration, or timing of growthand development in central California and, asa
result, indirectly affect the digribution and abundance of kit foxes.

Qil fieldsin the southern half of the San Joaquin Valley also continueto be an area of
expansonand development activity (Sunrise Cogeneration and Power Project Biological
Assessment, June 23, 1999). This expansonisreasonably certain to increasein the near
future owing to market-drivenincreasesin the price of oil. The cumulative and long-term
effectsof oil extractionactivities on kit fox populations are not fully known, but recent
studiesindicatethat moderate- to high-density oil fields may contribute to a decrease in
carrying capecity for kit foxes owing to habitat loss or changesin habitat characteristics
(Spiegel 1996, Warrick and Cypher 1998).

In summary, the new infrastructure and increased reser ve capacity necessary for
continued populationgrowth and development within the Central Valley is currently
being provided. Thereare no limiting factorsor regulations that are likely to retard this
development or forceit to other areas which are already served. Hence, it is reasonably
certain that development will continueto destroy and fragment kit fox habitat into the
foreseeable future.

Supporting Conclusion 4

Other threatsto the surviva and recovery of kit foxes have not been alleviated.
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Sincethe listing of the kit fox in 1967, several other threatsthat limit and/or regul ate
their populations have beenidentified. Thesethreatsare described in the following
paragraphs:

Competitive Interactions with Other Canids The dietsand habitats selected by coyotes
and kit foxesliving in the same areas are often quite similar (Whiteetr al. 1995, Cypher
and Spencer 1998). Hence, the potential for resource competition between these species
may be quite highwhen prey resources are scarce such as during droughts(whichare
guite common in semi-arid, central California). Coyotes may attempt to |essenresource
competition with kit foxes by killing them. Coyote-related injuries accounted for 50-87
percent of the mortalities of radiocollared kit foxesat Camp Roberts, the Carrizo Plain
Natural Area, the Lokern Natural Area, and the Naval Petroleum Reserves (Cypher and
Scrivner 1992, Standley et al. 1992, Ralls and White 1995, Spiegel 1996). Coyote-
related deaths of adult foxes appear to be largely additive (i. e., in additionto deaths
caused by other mortality factorssuch as disease and starvation) rather than
compensatory (i. e., tending to replace deat hs due to other mortality factors; Whiteand
Garrott 1997). Hence, the survivd rates of adult foxes decrease significantly asthe
proportion of mortalities caused by coyotes increase (Cypher and Spencer 1998, White
and Garrott 1997), and increasesin coyote abundance may contribute to significant
declinesin kit fox abundance (Cypher and Scrivner 1992, Ralls and White 1995, White et
al. 1996). Thereis some evidence that the proportion of juvenile foxeskilled by coyotes
increasesas fox density increases (Whiteand Garrott 1999). This density-dependent
relationship would provide a feedback mechanism that reduces the amplitude of kit fox
populationdynamics and keeps foxes at lower densities than they might otherwise attain.
In other words, coyote-related mortalities may dampen or prevent fox populationgrowth,
and/or accentuate, hasten, or prolong populationdeclines.

The increased abundance and digribution of nonnative red foxeswill also likely adversely
impact the status of kit foxes because they are closer morphologically and taxonomically,
and would likely have higher dietary overlap than coyotes, potentially resulting in more
intense competition for resources. Two documented deat hs of kit foxes due to red foxes
have beenreported (Ralls and White 1995), and red foxes appear to be displacing kit
foxesin the northwedern part of their range (Lewis et al. 1993). At Camp Roberts, red
foxes have usurped several dens that were used by kit foxes during previousyears
(California Army National Guard, Camp Roberts Environmental Office, unpubl. data). In
fact, opportunistic observations of red foxesin the cantonment area of Camp Roberts
have increased 5-fold since 1993, and no kit foxes have been sighted or captured in this
area since October 1997. Also, atelemetry study of sympatric red foxesand kit foxesin
the Lost Hills area has detected spatial segregation between these species, suggesting that
kit foxesmay avoid or be excluded fromred fox-inhabited areas (Kelly pers. comm.
2000). Such avoidancewould limit the resources available to local populations of kit
foxesand possibly result in decreased fox abundance and distribution.
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Disease: Wildlife diseasesdo not appear to be a primary mortality factor that consistently
limits kit fox populations throughout their range (McCue and O'Farrell, 1988, Standley
and McCue 1992, Miller et al. 1998). However, central California has a high incidence of
wildlife rabies cases (Schultz and Barrett 1991), and high seropreval encesof canine
distemper virusand canine parvovirusindicatethat kit fox populations have been exposed
to these diseases (M cCue and O'Farrell, 1988, Standley and McCue 1992, Miller et al.
1998). Hence, disease outbreaks could potentially cause substantial mortality or
contribute to reduced fertility in seropositive females, as was noted in closel y-related
swift foxes (Vulpes velox) (Miller et al. 1998). For example, there are some indications
that rabiesvirusmay have contributed to a catastrophic decrease in kit fox abundance at
Camp Roberts, San Luis Obispo County, California, during the early 1990's. San Luis
Obispo County had the highest incidence of wildlife rabiescasesin California during 1989
to 1991, and striped skunks (Mephitis mephitis) werethe primary vector (Barrett 1990,
Schultz and Barrett 1991, Reilly and Mangiamele 1992). A rabid skunk was trapped at
Camp Robertsduring 1989 and two foxeswere found dead due to rabiesin 1990
(Standley et al. 1992). Captures of kit foxesduring annual livetrapping sessions at Camp
Roberts decreased from 103 to 20 individuals during 1988 to 1991. Captures of kit foxes
were positively correlated with captures of skunks during 1988 to 1997; suggesting that
some factor(s) such asrabiesviruswas contributing to concurrent decreasesin the
abundancesof these species. Also, captures of kit foxesat Camp Robertswere
negatively correlated with the proportion of skunksthat were rabid when trapped by
County Public Health Department personnel two yearspreviously. These datasuggest
that arabiesoutbreak may have occurred in the skunk populationand spread into the fox
population. A similar time lag in disease transmission and subsequent population
reductions was observed in Ontario, Canada, although in this instancethe transmission
was fromred foxesto striped skunks (Macdonald and Voigt 1985).

Pesticidesand Rodenticides Pesticidesand rodenticidespose athreat to kit foxes
through direct or secondary poisoning. Kit foxesmay be killed if they ingest rodenticide
inabait application, or if they eat arodent that has consumed the bait. Even sublethal
doses of rodenticides may |ead to the death of these animals by impairing their ability to
escape predatorsor find food. Pesticidesand rodenticidesmay also indirectly affect the
survivd of kit foxes by reducing the abundancesof their staple prey species. For
example, the California ground squirrel, whichisthe staple prey of kit foxesin the
northern portion of their range, was thought to have been elimnated from Contra Costa
County in 1975, after extensive rodent eradication programs. Field observations
indicated that the long-term use of ground squirrel poisonsin this county severely
reduced kit fox abundancethrough secondary poisoning and the suppress on of
populations of its staple prey (Orloff ez al. 1986).

Kit foxesoccupying habitats adjacent to agricultural landsare also likely to come into
contact with insecticides applied to crops owing to runoff or aerial drift. Kit foxescould
be affected through direct contact with sprays and treated soils, or through consumption
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of contaminaed prey. Datafromthe California Department of Pesticide Regul ation
indicatethat acephate, aldicarb, azinphos methyl, bendiocarb, carbofuran, chlorpyrifos,
endosulfan, s-fenvalerate, naled, parat hion, permet hrin, phorate, and trifluralin are used
within one mile of kit fox habitat. A widevariety of crops (alfalfa, almonds, apples,
apricots, asparagus, avocados, barley, beans, beets, bok choy, broccoli, cantaloupe,
carrots, cauliflower, celery, cherries, chestnuts, chicory, Chinese cabbage, Chinese
greens, Chineseradish, collards, corn, cotton, cucumbers, eggplants, endive, figs, garlic,
grapefruit, grapes, hay, kale, kiwi fruit, kohlrabi, leeks, lemons, lettuce, melons, mustard,
nectarines, oats, okra, olives, onions, oranges, par sley, parsnips, peaches, peanuts, pears,
peas, pecans, peppers, persimmons, pimentos, pistachios, plums, pomegranates, potat oes,
prunes, pumpkins, quinces, radishes, raspberries, rice, safflower, sor ghum, spinach,
squash, strawberries, sugar beets, sweet potatoes, Swiss chard, tomatoes, walnuts,
watermelons, and wheat), as well as buildings, Christmas tree plantations,
commercial/industrial areas, greenhouses, nurseries, |andscape maintenance, ornamental
turf, rangeland, rights of way, and uncultivated agricultural and non-agricultural land,
occur in close proximity to San Joaquin kit fox habitat.

Efforts have been underway to reduce the risk of rodenticidesto kit foxes (Servicein litt.
1993). The Federal gover nment began controlling the use of rodenticidesin 1972 with a
ban of Compound 1080 on Federal lands pursuant to Executive Order. Above-ground
application of strychnine within the geographic ranges of lisged specieswas prohibited in
1988. A July 28, 1992, biological opinionregarding the Animal Damage Control (now
known as Wildlife Services) Program by the U.S. Department of Agriculturefound that
this program was likely to jeopardizethe continued existence of the kit fox owing to the
potential for rodent control activitiesto take the fox. Asaresult, several reasonable and
prudent measureswere implemented, including a ban on the use of M-44 devices,
toxicants, and fumigantswithin the recognized occupied range of the kit fox. Also, the
only chemical authorized for use by Wildlife Serviceswithin the occupied range of the kit
fox was zinc phosphide, acompound known to be minimally toxic to kit foxes (Service
1992).

Despite these efforts, the use of other pesticidesand rodenticidesstill pose a significant
threat to the kit fox, as evidenced by the death of 2 kit foxesat Camp Robertsin 1992
owing to secondary poisoning fromchlorophacinone applied as arodenticide, (Berry et
al. 1992, Standley et al. 1992). Also, the liversof 3 foxesthat wererecovered in the City
of Bakersfield during 1999 were found to contain det ect able residues of the anticoagulant
rodenticides chlorophacinone, brodifacoum, and bromadiolone.

To date, no specific research has been conducted on the effects of different pesticideor
rodent control programs on the kit fox (Service 1998). This lack of informationis
problematic because Williams (in litt. 1989) documented widespread pesticideuse in
known kit fox and Fresno kangaroo rat (Dipodomys nitratoides exilis) habitat adjoining
agricultural landsin MaderaCounty. In aseparatereport, Williams (in litt. 1989)
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documented another case of pesticideuse near Raisin City, Fresno County, wheretreated
grain was placed within an active Fresno kangaroo rat precinct. Also, farmers have been
allowedto place bait on Reclamation property to maximizethe potential for killing
rodents before they entered adjoining fields (Biological Opinion for the Interim Water
Contract Renewal, Ref. No. 1-1-00-F-0056, February 29, 2000). A September 22, 1993,
biological opinionwith the EPA regar ding the regulation of pesticideuse (31 registered
chemicals) through administration of the Federal Insecticide, Fungicide, and Rodenticide
Act found that use of the following chemicals would likely jeopardizethe continued
existenceof the kit fox: 1) aluminum and magnesium phosphide fumigants, 2)
chlorophacinone anticoagulants, 3) diphacinone anticoagulants, 4) pival anticoagulants,
5) potassium nitrate and sodium nitrate gas cartridges, and 6) sodium cyanide capsules
(Service 1993). Reasonable and prudent alternativesto avoid jeopardy included
restricting the use of aluminum/magnesium phosphide, potassium/sodiumnitrate within
the geographic range of the kit fox to qualified individuals, and prohibiting the use of
chlorophacinone, diphacinone, pival, and sodium cyanide within the geographic range of
the kit fox, with certain exceptions (e.g., agricultural areas that are greater than 1 mile
fromany kit fox habitat). (1999 National Pesticide Consultaionwith EPA) However,
the EPA’ s position on the use of rodenticideswithin the geographic range of the kit fox is
that rodent control compounds will have no adverse effects on the kit fox provided that
EPA registered compounds are applied with strict observance of EPA approved |abel
restrictions. Even the minimal evidence provided above tendsto refute this position.

Section 9 Violations and Noncompliance with the Ter ms and Conditions of Existing
Biological Opinions: The intentional or unintentional destruction of areas occupied by kit
foxesis an issue of serious concern. Section 9 of the Act prohibitsthe “take” (e.g., harm,
harass, pursue, injure, kill) of federally-listed wildlife species. “Harm” (i.e., “take”) is
further defined to include habitat modification or degradation that kills or injures wildlife
by impairing essential behavioral patterns including breeding, feeding, or sheltering.
Congress established two provisions (sections 7 and 10) that allow for the “incidental
take” of liged speciesof wildlife by Federal agencies, non-Federal gover nment agencies,
and privateinterests. Incidental take is defined as “incdental to, and not the purpose of,
the carrying out of an otherwise lawful activity.” Such take requires a per mit fromthe
Secretary of the Interior that anticipates a specific level of take for each lised species. |f
no permit is obtained for the incidental take of liged species, the individuals or entities
responsible for these actions could be liable under the enforcement provisions of section 9
of the Act if any unauthorized take occurs.

There are numerous examples of section 9 violations; tables8 and 9 present examples of
such violations that the Serviceis aware of in five San Joaquin Valley counties as of
September 1999 (attached). The violationsliged in the tables affected vernal pool
grasslands, which are used by kit foxesas well as protected vernal pool crustaceans and
plants. Inthe five counties, atotal of 9,820 acres of habitat is known to have been
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destroyed without incidental take authority fromthe Service. In Merced County 3,180
acres have been documented as destroyed without authorization.

Risk of Chance Extinction Owing to Small Population Size, Isolation, and High Natural
Fluctuations in Abundance: Historically, kit foxes may have existed in a metgpopulation
structure of core and saté lite popul ations, some of which periodically experienced local
extinctions and recolonization (Service 1998). Today’s populations exist in an
environment drastically different fromthe historic one, however, and extensive habitat
fragmentation will result in geographic isolation, smaller populationsizes, and reduced
genetic exchange among populations; all of whichincrease the vulnerability of kit fox
populations to extirpation. Populations of kit foxes are extremely susceptible to the risks
associated with small populationsize and isolation because they are characterized by
marked instability in populationdensity. For example, the relative abundance of kit foxes
at the Naval Petroleum Reserves, California, decreased 10-fold during 1981 to 1983,
increased 7-fold during 1991 to 1994, and then decreased 2-fold during 1995 (Cypher and
Scrivner 1992, Cypher and Spencer 1998). Similarly, the relative abundance of kit foxes
at the Camp Roberts Army National Guard Training Site, California, decreased 4-fold
during 1989 to 1991, increased 2-fold in 1994, and decreased 5-fold during 1995 (Berry
and Standley 1992, Eliason unpubl. data). Rapid decreasesin the populationdensity of
kit foxes have also been detected at other sites (Ralls and White 1995, Spiegel 1996).

Desert systems are characterized by unpredictable fluctuations in precipitation, which
lead to highfrequency, high amplitude fluctuations in the abundance of mammalian prey
for kit foxes (Williams and Germano 1992, Goldingay et al. 1997, Whiteand Garrott
1999, Cypher et al. 1992). Because the reproductive and neonatal surviva rates of kit
foxesare strongly depressed at low prey densities (Whiteand Ralls 1993, Whiteand
Garrott 1997, 1999), periods of prey scarcity owing to drought or excessive rain events
can contributeto population crashesand marked instability in the abundance and
digributionof kit foxes (Whiteand Garrott 1999). In other words, unpredictable, short-
term fluctuationsin precipitation and, in turn, prey abundance can generatefrequent,
rapid decreasesin kit fox density that increase the extinction risk for small, isolated
popul ations.

Supporting Conclusion 5

To date, conservation efforts for kit foxes have not been successful at reversing the
declining trend in kit fox status, and the conservation needs of kit foxes have not been
met.

The kit fox wasliged as federally-endangered on March 11, 1967 (32 Federal Register
4001). The principal reason for this action was the extensive loss, degradation,
fragmentation, and isolation of habitats for kit foxes owing to agricultural, industrial, and
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urban developmentsin the San Joaquin Valley. Critical habitat was not designated for
this subspecies.

A recovery plan approved in 1983 proposed interim objectives of halting the decline of
the kit fox and increasing populationsizesabove 1981 levels (Service 1983). Six
recovery tasks were proposed in this plan. The first task wasto reduce or reverse the
rate of habitat destruction by initiating a program of essential habitat management,
protection, and acquisition. The goal wasto protect atotal of 25,000 acresin western
Kern County and the Carrizo Plain in eastern San Luis Obispo County. Although no
specific “program” was initiated, there was a coordinated effort by agenciesand nonprofit
organizations (e.g., U.S. Bureau of Land Management, California Department of Fish and
Game, California Energy Commission, Reclamation, Service, and The Nature
Conservancy) to acquire and manage landsfor this purpose. Purchases most significant
to conservaion efforts were the acquisitions in the Carrizo Plain Natural Area, Ciervo-
Panoche Natural Area, and the Lokern Natural Area. To date, however, the target goal
for acquisition has been met only for the Carrizo Plain.

The second task was to acquire additional i nformation necessary to understand the
ecological life higory requirementsof the kit fox and to determine their compatibility
with native and nonnative sympatric speciesand human activities. Many research
programs were devel oped in the following yearsto answer such questions, and today
there are hundreds of published and unpublished papersand reports regar ding the kit fox.
Although there are still many information gaps that need to be filled to conser ve the kit
fox, our knowledge regar ding this subspecies and threatsto its recovery have greatly
improved since 1983.

The thirdtask wasto restore degraded essential habitats by enhancing natural routes and
rates of vegetation. Although much of the land protected under task 1 has been managed
for the kit fox, it has not reached or retained the goal of 1.4 adult kit foxes per square
mile (Service 1993).

Task 4 wasto monitor progress of recovery by determining changesin kit fox digribution
and abundance, habitat |osses or gains, rates of habitat restoration, and acquisition of new
information concerning kit foxes. Although scattered monitoring programs have
provided site-specific information on the trends in some populations of kit foxes(e.g.,

Elk Hills, Camp Roberts, Carrizo Plain), there has never been arange wide survey to
determine kit fox abundance and digribution (Service 1998). Furthermore, most
monitoring programs are not conducted with sufficient rigor or defined goalsto allow for
the effective interpretation of trends and implementation of management actions to
benefit recovery.
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The fifth task was to invegigate the feasibility of reintroductions in portions of the
original range of the kit fox. Minimal research has been conducted on this task (Service
1998).

The sixthtask wasto devel op strategies for integrating recovery plan objectives into
development and management goals for the southern San Joaquin Valey. Therehas
been, and continuesto be, much progress on this task. Habitat conservation plans,
biological opinions, and resource management plans all take into account goals for kit fox
recovery, and should contribute to the long-term survivd of the kit fox by implementing
conservaion measuresthat fully offset the temporary and permanent 1oss of kit fox
habitat by preserving habitat in other areas that are more essential for the survivd and
recovery of the kit fox. Asalluded to inthe previoussection, however, there have been
many failures of these plans and opinions where conservaion measures have been
ineffective or not implemented.

By the mid 1990's, it became clear that the goals outlined in the 1983 recovery plan were
either inadequate, or the tasks were not being sufficiently implemented, to halt the decline
of the kit fox and reverse this trend toward recovery. Hence, the status of the kit fox was
assessed in 1995 during the critical needs analysis for the Biological Opinion for Interim
Contract Renewal (Servicein litt. 1995). That analysis found that the kit fox had critical
needs, which were defined as any intrinsic stateor external situation that threatens a
specieswith extinction or preclusion of recovery and requires action during the next year
to improve or avoid afurther deterioration of that species’ chancesof survivd and
recovery. These critical needswere used to revise and/or devel op additional recovery
tasks and prioritiesfor the kit fox.

The revised 1998 Recovery Plan identified a goal of establishing a viable complex of kit
fox populations (i.e., a viable metapopulation) on privateand public landsthroughout the
geographic range of the kit fox. The viability of the metagpopulation hingeson the
protection and management of 3 core populations, 9 sate lite populations, and intervening
linkage areas that encompass as much of the environmental and geographic variati on of
the historic geographic range as possible. The 3 core populations are located in the
Carrizo Plain Natural Area, western Kern County, and the Ciervo- Panoche area. Satellite
populations and linkages wereto be established and/or protected in the northernrange
and Valley edges (Alameda, Contra Costa, San Joaquin, and Stanislaus counties),
northernValley floor (Merced and Maderacounties), central Valley floor (Fresno
County), west-central Valley edge (Fresno and Kingscounties), southeast Valley floor
(Tulareand Kern counties), Kettleman Hills (Fresno, Kings, and Kern counties),
southwestern Valley floor (Kern County), Salinas-Pgaro Rivers watershed (Monterey,
SantaBenito, and San Luis Obispo counties), and upper Cuyama Valley (Santa Barbara
and San Luis Obispo counties). These areas must be secured and protected fromuses
that areincompatible with the conservation of the kit fox. The Recovery Plan called for
protecting at least 90 percent of the existing habitat in western Kern County and the
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Ciervo- Panoche areas, and 100 percent of the existing habitat in the Carrizo Plain Natural
Area. Service-approved management plans that include the long-term surviva of the kit
fox as a primary objective must be implemented for each of these recovery areas. In
order for the Serviceto delist the kit fox, the abundance of each core population, and at
least 3 of the satd lite populations, must be stable or increasing through one precipitation
cycle, and there must be demonstrated populationinterchange between one or morecore
populations and the satd lite populations.

To date, the goal of the Recovery Plan has not been met, and none of the current threats
to the survivd and recovery of the kit fox have been alleviated through conservation
efforts. Fewer than 10 percent of the historic range of the kit fox existed when the
revised Recovery Plan wasissuedin 1998. Asoutlined in previous sections, the
unpermitted conversion of habitat in the San Joaquin Valley has continued at arate of
morethan 9,800 acres per year.

Today, kit foxespersist in 3 core populations (Carrizo Plain, western Kern County, and
the Ciervo- Panoche Natural Area) and approximately 9 smaller and more-isolated

sate litepopulations (Service 1998). Boththe Carrizo Plain and western Kern County
populations have undergone population declines during the past few decades (Cypher and
Scrivner 1992, Cypher and Spencer 1998, Whiteand Ralls 1993), while some of the
smaller satel lite populations (e.g., Camp Roberts, Fort Hunter-Liggett) have decreased to
such low abundances(i.e., fewer than 10 known foxes) that local extinction is possible.
Also, the digribution and abundance of the kit fox in the entirenorthern portion of its
range (i.e., eastern Contra Costaand Alameda Counties, and the western edge of San
Joaquin County) has been reduced during the last 2 decades owing to the rapid
conversion of grasslandsand agricultural areas to suburban homesand light industry
(Orloff et al. 1986, Bell 1994). Asaresult, the kit fox populationin this region is highly
susceptible to local extinction. The status of the Ciervo- Panoche area populationhas not
been monitored effectively.

In summary, the kit fox isalready at a point whereits survivd and recovery are tenuous
and cannot be ensured in the long-term owing to the magnitude of historical habitat
losses, an expanding agricultural base, and increasing municipal and industrial
development. Hence, any future, unmitigated land conver sions that contribute to a net
loss of habitat, or result in the removal of native habitat, can reasonably be expected to
reduce the likelihood of both the surviva and recovery of the kit fox. Giventhat thereis
no regulation of agricultural conversion under State or Federal law, and that Federal and
State water purveyors do not acknowledge the causal relationship between the provision
of water and land conver sion, most of the current and future effectsto habitat for kit
foxeswill likely be unmitigated. This continuing, unmitigated | oss of suitable habitat for
kit foxeswill preclude recovery options, result in decreased abundance, and possibly lead
to the local extinction of isolated or remnant populations (i.e., decreased distribution).
Hence, the status of kit fox, which has been declining sinceits liging, is expected to
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continue in adownward trend unless measuresto protect, restore, and sustain remaining
habitats, and the ecosystem processes upon whichthey depend, are immediately
implemented.

San Joaquin Kit Fox in Merced County

The current digribution of the San Joaquin kit fox can be grouped into three large
geographic areas. Inthe northernrange, of whichMerced County is apart, kit fox
populations are small and isolated, and have exhibited significant decline in past years.
Reasons for decline are attributed to a combination of loss of habitat, barriersto
migration, competition and predaion by red fox (Vulpes vulpes) and coyotes (Canis
latrans), and direct and indirect poisoning by rodenticides. Rodent eradication programs
were carried out by many countiesin the 1930s through the 1970s. By the late 1970s, the
counties passed the choice of rodent control to privatelandowners, most of whom
continued the process (Bell 1994). Kit foxes can be poisoned by either directly ingesting
the poison, or feeding on aground squirrel or other rodent that hasingested poison.
Conversion of natural landsto agriculture has also restricted the kit fox to the Santa
Nella area on the west side of Merced County, the Sandy Mush Road corridor and the
Kegerson National Wildlife Refuge, and the eastern edge of the valley in grasslandsand
on the edges of farmland and canals.

From 1995 to 2002, the Service entered formal consultaionon 36 projectsin Merced
County of which 6 werelocated in eastern Merced County. Kit fox habitat waslost to
two prisons along Sandy Mush Road, and a prison at the former Castle Air Force Base.
In addition, consultation has beeninitiated by the U.S. Army Corps of Engineerson 30
acres of grassland to be converted to homeswithin the Study Area.

Habitat in the northernrangeis highly fragmented by highways, canals, and development.
The canal systemthat distributeswater fromLake Y osemite impedes |ateral kit fox
travel. These and other developmentsare slowly chipping away at the last remaining kit
fox habitat, and we expect development pressuresto increasein the future (see
Cumulative Effects). The protection of the remaining travel corridor isvital to the
survivd of this population. Inresponse the drastic loss of habitat, California Department
of Transportation (Caltrans) and the Service convened a San Joaquin Kit Fox
Conservationand Planning Team to address the rapid decline of kit fox habitat in the
northernrange, and increasing barriersto kit fox dispersal. Consisting of Federal, State,
and local agencies, local land trusts, environmental groups, researchers, and other
concerned individuals, the goal of this teamisto proactively implement actions that will
recover the species, and troubleshoot threatsto San Joaquin kit foxes as they emerge.
The team is currently working on conservation strategies to protect critical kit fox
corridorsin the area.
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The recent sightings scattered across eastern Merced County and northinto Stanislaus
and Tuolumne County are described in the Species Account earlier in this document. The
recent sightings, most made during surveys required by the Servicefor development
projects, show that kit foxesare present in eastern Merced County. With increased
surveying due to increased development, the Service expectsthe number of recorded
sightingsto increase. Additional datais still needed to adequately characterize kit fox
movement patterns in eastern Merced County.

Mountain Plover

Reasons for Decline and Threats to Survival

Conversion of grassland habitat, agricultural practices, the management of domestic
livestock, and decline of native herbivores are factorsthat likely have contributed to the
mountain plover’s decline. Pesticidesare applied to cultivated fields during the 5 months
that mountain plovers occupy these wintering habitats (Knopf 19965). Birdsare exposed
to pesticidesby adsorptionthrough the skin, preening, ingestion, and inhalation (Driver
et al 1991). Adult birdsand eggs were analyzed for concentration of organochlorines,
selenium, and heavy metals. Residuesof DDE ranged fromnear 1 to 10 partsper million
(Caroninlitt. 1992, Archuletapers. comm. 1995). Twenty-two of the 54 eggs collected
in Colorado and Montana had DDE residuessimilar to those found in the wintering birds.
Residuesfound in adults may cause death to some individuals if they are mobilized to the
brain (USEPA 1975).

Recovery Actions. A unique Memorandum of Agreement (MOA) was signed in 1995 by
the Secretary of the Department of the Interior and the Governor of Colorado. The
purpose of the MOA isto address the conservation needs of declining speciesin
Colorado, with agoal of preventing their decline to a point at which Federal listing could
be needed. The mountain plover is mentioned specifically in this MOA, and awork group
now existsto address its needs. The Service has participated diligently with the work
group to pursue the goals of the MOA and believesthat the MOA can be an effective
vehicle to promote and implement mountain plover conservaion actionsin Colorado, and
perhaps encourage similar conservation actionsin adjoining states (Service 19995). In
addition, mountain plovers occur on landsadministered by the Service, Forest Service,
BLM, and other agencies. Evaluation and modification of activities on Federal landsand
their effects on the mountain plover will occur and assist in the recovery of the species.

Conversion of grassland habitat, agricultural practices, the management of domestic
livestock, decline of native herbivores, and pesticidesare factorsthat likely have
contributed to the mountain plover’s decline. The grassland conversion estimates
described in the baseline for vernal pool speciesin this document also apply to mountain
plover habitat. Pesticidesareroutinely applied to cultivated fields during the 5 months
that mountain plovers occupy their winter habitat in California (Knopf 19965).
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Mountain Plovers in Merced County

The 1998 Cadlifornia Bird Censusfound 2,179 mountain ploversin 10 California counties,
including Imperial, Kings, Los Angeles, Monterey, Riverside, San Benito, San Luis
Obispo, San Bernardino, Solano, and Yolo Counties (Hunting in litt. 1998). Mountain
plovers are generally considered to be an uncommon migrant in eastern Merced County
(Vollmar 2002). Fiveindividuals were seen at the Flying M Ranch on March 8, 1999
(CNDDB 2001), and two other sightings were recently madein the Study Area (EIP
Associates 2001) (Bumgardner pers. comm. 2001, 2002).

Effects of the Proposed Actions

General Effects of the Proposed Actions

This section addresses the potential effectsof the Proposed Actions in the Study Area. A
discusg on of species-specific effectsfollows. Development of the Proposed Actions
could result in avariety of effectson biological resources, and may eliminate a substantial
amount of habitat for lised species. The specific amountsand types of habitat affected by
the Proposed Actions, and the severity of these effects, could differ substantially
depending on the location, extent, and configuration of the Campus, Infrastructure
Project, and University Community within the Study Area. For example, if the foot print
of the Proposed Actions were reduced, effects on biological resources would be |essened.
Alternatively, if alocation other than the Applicants’ Proposed Projectssite was sel ected
in the southernmost extent of the Study Areathrough the NEPA and Section 404
processes, the Preferred Alternative would increase loss of agricultural landswhile
reducing effects on vernal pool/grassland habitat near the center of the Study Area.

The University and County have committed to applying the Parameters described earlier
in this document to the Proposed Actions that are ultimately selected by the Corps during
the Section 404(b)(1) and NEPA process. Consequently, the Preferred Alternative will
be located and configuredin compliance with the Parameters. Moreover, the University
and County have further proposed a number of Conservaion Measures as part of the
Proposed Actions, whichwill in many cases implement the Parameters. The Parameters
and the Conservaion Measures are considered to be part of the Proposed Actions and
will serve to avoid, minimize, or compensatefor eff ects caused by the Proposed Actions.
Specific types of direct and indirect effects are summarized below.

Construction-Related Effects

During construction, uncontrolled trespass of congruction equipment and personnel into
adjacent vernal wetland habitats could result in disturbance of the habitats and their
watersheds as well asin take of individuals of liged species. Other construction-related
effects could include dust emissions, erosion, sedimentation, hazardous material spills,



Mr. Michad Jewsll 139

introduction of invasive nonnative plant species, and injury or direct mortality of wildlife.
However, as discussed in the Conservation Measures, the University and County have
adopted conservation measuresto avoid or minimize potential for these effects. These
measuresinclude preconstruction measuresto minimize direct eff ects on the San Joaquin
kit fox, congruction monitoring, best management practices (BMPs), training of
congruction personnel, enforcement of protection measuresthrough construction
contracts, a spill-response plan, erosion control measures, measuresto prevent
introduction of invasive nonnative plant species, and marking and fencing of sensitive
exclusonareas.

Altered Hydrology and Nonpoint Source Pollution

Impervious surfaces (e.g., concrete, asphalt, rooftops) decrease water infiltration into
soil, thereby increasing the amount and concentrating the duration of stormwater runoff.
These alterations can disrupt normal patt erns of vernal pool inundation and desiccation,
ther eby affecting the life cycles of vernal pool-dependent species. Moreover, runoff from
urbanized areas can carry sediment and pollutants(e.qg., fertilizers, pesticides, oil, fuel)
into surrounding habitat and water bodies. However, as discussed in the Conservaion
Measures, the University and County have committed to conservation measuresto avoid
and minimize these effects. For example, design and siting of the Proposed Actions
would minimize development in watersheds supporting federally lised species;
stormwater drainagewould be directed to stormwater management facilities; and
irrigationrunoff would be controlled to prevent dischargeinto habitat areas adjacent to
the Campus and University Community.

Pesticides

I n the absence of an adequate landscape management plan, pesticidesused at the
developed Campus and University Community or for habitat management activitiesin
preserved areas could affect special-status species. For example, drift of herbicides or
insecticides could result in direct mortality of plantsand wildlife; smilarly, rodenticides
could affect the prey base or cause injury or direct mortality to the San Joaquin kit fox.
However, the University and County have committed to a set of conservation measures
that would avoid or minimize effects of the Proposed Actions. A landscape management
plan would be prepared for University facilitiesthat would define management measures
to minimize pesticide use and risk to adjacent resources. This planwill include
restrictions on certain compounds, modes of application, and conditions of application
(e.g., wind speeds, location). Similarly, the University will devel op a management plan
for easement landsit controls (CNR and VST) to ensurethat use of pesticidesis
restricted to protection of habitat values(i.e., for localized control of invasive species).
Additionally, the County will implement mai ntenance and adaptive management practices
for the Infrastructure Project; these practices will include restrictions on chemical
applicaionin sensitive habitat areas. These measuresare expected to reduce the effects
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of pesticidessuch that they would not appreciably reduce the repr oduction, numbers, or
digributionof any lised or proposed speciesin the Study Area.

Human Disturbance

Without proper controls, management, and enforcement, increased human activity in
habitat surrounding the Proposed Actions could disturbhabitats and populations of lised
species. Potential human uses could include bicycling, off-highway vehicle (OHV) use,
hiking, and plant collection. Such activities could result in trampling of vegetation and
soil compaction, inadvertent introduction of nonnative invasive plant species, disturbance
of wildlife species, introduction of litter and debris, and recruitment of opportunistic
wildlife speciesthat can compete with or prey upon native species. However, the
University and the WCB have acquired or will acquire ownership or conservaion
easementson many important habitat areas in the Study Area; these easementswill
incorporate strict controls on humanuse. Asdiscussedin the Conservation M easures,
the University and County have committed to conservaion measuresto minimize the
adverse effects of public access to these and other areas surrounding the Proposed
Actions. These measurescould include public education, signage, fencing, litter cleanup,
exclusonand enforcement of unauthorized uses, careful control of authorized uses of
habitat areas for research and educational purposes, and monitoring and managing
protected habitat areas. Additionaly, implementation of Parameters 2a and 2e will
ensurethat the University and County devel op management strategies, satisfactory to the
Service, that will control indirect effects caused by human disturbance.

Introduction of Nonnative Species

Congruction of the Proposed Actions could result in the introduction of nonnative plant
and animal speciesin adjacent habitats. Nonnative plant speciescould be introduced
during ground-disturbing activities associated with congtruction and could then disperse
to adjacent habitats. Also, use of nonnative speciesfor ornamental landscaping
associated with the Proposed Actions could creae a source for invas on by such species.
However, the University and County have committed to conservation measuresto address
the potential introduction of nonnative invasive plant species. Congruction measures
include use of certified weed-free materialsin erosion control during congtruction and
removal of seed sources from earth-moving congruction equipment. Campus oper ations
measuresinclude excluding known invasive speciesfor use in campus landscaping and
monitoring adjacent habitat areas to detect and control potential introductions of invasive
speciesfromdeveloped areas. M easures associated with management of easement lands
under University control (VST and CNR) include developing and implementing
management plans to discourage invasive speciesthrough livestock grazing practices,
prescribed burning, and other management measures as appropriate. The County also
will require Infrastructure Project contractorsto implement management measuresto
control the dispersal of invasive speciesinto sensitive habitats.
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Urbanization also may favor generalist wildlife species, such as raccoon, red fox, coyote,
feral pig, and bullfrog, that may prey upon or competewith liged species. Inaddition,
domestic dogs and catscan disturband prey upon native wildlife species, and feral
populations can become established in undeveloped areas. Asdiscussedin the
Conservation Measures, substantial efforts would be madeto excludedomestic dogs and
catsfrom protected habitat areas by developing animal control policies, programs, and
design measures and by conducting monitoring and control of detrimental nonnative
speciesin the University's easement lands.

Fragmentation of Habitat

Habitat fragmentation can occur when lands, habitats, or speciesbecomeisolated asa
result of urban development that creates a barrier between previously contiguous habitats
or populations. Such isolation can increase the risk of stochastic extinction, decrease
genetic diversity, and reduce suitabil ity of habitat to support speciesthat are particularly
susceptible to fragmentation. The Study Areais partially fragmented by the presence of
agricultural lands, canals, existing development, and roads. The northern section of the
Study Areaislessfragmented than landsto the south. The extent of fragmentation
resulting fromthe congruction of the Proposed Actions would depend on the specific site
that is ultimately selected within the Study Area.

The extent of fragmentation resulting fromthe construction of the Proposed Actions
would depend on the specific site that is ultimately selected for the Preferred Alternative
within the Study Area. The Applicants’ Proposed Projectssite, for example, islocated
adjacent to Lake Y osemite, agricultural lands, and subdivided lands on the western edge
of the extensive area of grassland habitat in the Study Area. Because areas west of this
site already exhibit extensive fragmentation and disturbance, this site would result in less
fragmentation than other potential configurations to the east, where grassland/vernal pool
habitat islargely undisturbed and contiguous. Also, the University’sand WCB’s
acquisition and protection of the VST Remainder Property, CNR, and CST landswould
maintain a 8,854-acre area of contiguous habitat through the northernand central
portions of the Study Area.

Although fragmentation islikely to result fromconsruction of the Proposed Actions, the
project description and the Conservaion Measures will preserve extensive contiguous
high-quality habitat to compensatefor the potential fragmentation of habitat resulting
from project implementation. The Parameters and Conservation M easures specify habitat
restoraion and enhancement, as appropriate, for effectson vernal pools; such restoraion
and enhancement will offset some of the effects of habitat loss and fragmentation. In
addition, Merced County has agreed with the Servicethat for discretionary projects
permitted by the County within the Study Areawhich may result in take of lised species,
the County will require compliance with the Act (see Parameter 3).
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Air Pollution

The Proposed Actions could result inincreased levels of air pollutionand these increased
levels could potentially have adverse effectson liged plant species. Inresponse to these
concerns, an extensive literature review was conducted to assess the current available
information pertaining to such effects on these vegetation types. While region-specific
informationwas limited, some laboratory studies have been conducted.

Background ozone (O;) concentrations in the San Joaquin Valley air basin are at the
lower end of the range that is considered harmful. However, O, is assessed regionally by
air pollution control agencies, and management of O, levels is addressed through the
State | mplementation Plan.

The available literature indicates that NO, (measured as NO,) can have alocalized impact
on vegetation. The Applicants conducted a modeling analysis to evduate the likely
effects of increased NO, emissions on lisged vernal pool species. The Service has not
reviewed the modeling analyss. However, the Applicants statethat the modeling analysis
indicated that NO, emissions that would result from complete Campus buildout would not
reach the established level of effects for grasses, trees, or shrubs. However, the Proposed
Actions could contribute to a regional increase in NO, emissions, which may then affect
plants. Increased actual digributionand effects of pollutantsare difficult to predict and
are subject to multiple factors, such as weather patterns and soil characteristics.

If further studies were to indicate that locally increased emissions could adversely affect
liged vernal pool plant species, then it is possible that siting the Proposed Actions in a
portion of the Study Area as far as is practicable from habitat that supportsthese species
could reduce such effects. For example, locating the Campus and University Community
in the extreme southern portion of the Study Areawould place the heaviest concentration
of emission sources further from vernal pool habitats as compared to the Applicants'
Proposed Projects.

Compensation Lands and Management Strategies

The University has committed to acquiring and providing enhanced management of 5,780
acres of vernal pool grasslandson VST and CNR lands. These lands are considered
suitable for the San Joaquin kit fox and contain occurrences of liged vernal pool plants
and crustaceans. In addition, the WCB is protecting more than 20,000 acres of habitat in
and adjacent to the Study Area. Thus, more than 26,000 acres in eastern Merced County
have been or will be placed under conservation easementsto protect this habitat in
perpetuity (Table 1).

The University will devel op and implement a Management Plan for the remaining VST
areas it hasacquired. This land will be protected under conservaion easementsin
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perpetuity to preserve existing vernal pool habitats; these easementswill al so restrict
human activities and access to control human use and prevent human disturbance of these
areas. CNR and VST landswill be monitored to detect and prevent establishment of
detrimental invasive species.

The Management Plan will also establishthe management measures and maintenance of
preserve landsunder WCB easements. WCB easement lands may be managed differently
fromUniversity-controlled preserve lands. Management of WCB easement landswill be
conducted under the terms of the conservation easementsin place for each property.
Easement terms will be examined to ensurethat they meet the requirementsof the
Parameters and other compensation and mitigation needs of the Proposed Actions.
Existing WCB easementsdo not fulfill all of the requirements of the Parameters at this
time. However, existing WCB easementsmay be adjusted at afuturedate. Conservation
easementsshould allow the easement holder, the Corps, the Service, and CDFG to work
with the landowner to preserve, protect, identify, monitor (including the right to access
the property to conduct evaluations of wetland quantity and quality, evaluations of
habitat quantity and quality, and to survey for threatened and endangered speciesand
monitor their population), enhance, and restore in perpetuity the conservaion values.
Parameter 2 (a) will require close coordination with easement holder(s) and state and
local agenciesto provide access for management and monitoring activities.
Compensation landswill have beneficial eff ectsthat may help to offset adverse eff ects of
the Proposed Actions.

General EffectsResulting from Phase 1 Congruction and Operation

Congruction and operation of the Phase 1 Campus have potential to introduce or
disseminatenonnative plantsthat may be detrimental to vernal wetland ecosystems
occupied by liged species. Conservaionmeasuresto control invasive weeds during
construction, discourage use of invasive speciesin Campuslandscaping, and control
human and pet disturbancewill minimize the risk of effects on wetland-dependant species.
Because no grading or congtruction activities will occur outside of the Phase 1 Campusor
within any vernal pool or other wetland habitats, congruction of the Phase 1 Campus
would not fragment existing vernal pool or wetland habitats. Implementation of the
adopted Conservaion Measureswill further assurethat indirect effects are avoided and
minimized and do not result in further fragmentation of existing habitats.

Adherenceto Conservation Measures gover ning design, construction, oper ation, and
management of the Phase 1 Campuswill avoid or minimize congtruction related
disturbances(see Conservation Measures). These measuresinclude but are not limited to
install ation of temporary congtruction fencing, install ation of permanent fencing as part of
Campusdesign, conducting environmental awareness training for congruction personnel,
incorporation of protection obligations and viol ation penalties into congruction
contracts, enforcement of human and pet use restrictions, signageat the Phase 1 Campus
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boundary, and educationof campusresidents. While the potential for human disturbance
cannot be fully eliminated, it will be reduced to alevel that is not expected to adversely
affect any occurrences of lised species.

Species Specific Effects

Phase 1 Effects on Federally Listed Plants

The Phase 1 Campussite will be located on part of an existing golf course that does not
support avernal pool complex. Consequently, development of the Phase 1 Campuswill
have very limited potential for direct effectsto fleshy owl’ s-clover, Hoover’s spurge,
Colusagrass, San Joaquin Valley Orcutt grass, hairy Orcutt grass, and Greene’ s tuctoria.
Likewise, the Phase 1 Campus site does not support suitable habitat for vernal pool
dependent speciesand, consequently, will not result in direct effectsto the habitats of any
of the federally lised plant speciesconsidered in this biological opinion. No known
occurrences of Hartweg’s golden sunburst or suitable habitat occur on or near the Phase
1 Campussite. Generally, indirect effects on adjacent federally liged plant occurrences
resulting from dust emissions, erosion, sedimentation, hazardous material spills, and
introduction of invasive nonnative plant speciesduring construction will be minimized
through implementation of adopted congruction and operation conservation measures.

Without implementation of water-management conservation measures, the Phase 1
Campuswill result in hydrologic disuption and pollution of wetland habitats occupied
by fleshy owl’ s- clover. In accordance with the Parameters and Conservation Measures,
the Phase 1 Campus has been sited outside the watershed of all vernal pools. In most
locations, the Phase 1 Campusboundary is generally placed to maintain a 250-foot buffer
fromvernal pools. Although the northern perimeter of the Phase 1 Campusboundary will
be within approximately 20 feet of the nearest vernal pools, building congtruction and
grading will occur approximately 50 feet fromthese pools. All grading and congruction
will be outside the watershed of any vernal pools and will therefore not disrupt pool
hydrology. Inaddition, a 30-foot-wide, disced fire control buffer will be established
along the interior of the Phase 1 Campus’s southeastern perimeter. Limited grading will
also occur within this buffer; however, along the western portion of the buffer it will be
restricted to 10 feet of the 30-foot buffer, so asto further ensurethat no grading occurs
near vernal pools.

The stormwater capture and detention systemfor the Phase 1 Campuswill contain and
regul ate runoff to avoid alteration of the hydrology of adjacent wetlands and discharge of
unnatural levels of runoff fromthe campus. The University will implement standard
BMPsto control water quality effects.

The following effectsdiscussonis specific to each plant speciesin this biological
opinion.
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Fleshy Owl’s-Clover - Effects of the Proposed Actions

Although no systematic botanical survey has been conducted for fleshy owl’ s-clover
across its range or in the Study Area, the Study Arearepresentsa significant portion
(approximately one-third of the known occurrences) of the taxon’s known range.
Congruction of the Proposed Actions will result in bothdirect and indirect effectson
fleshy owl’ s-clover. Direct effectsentail loss of habitats as aresult of construction,
indirect effects could include dust emissions, sedimentation, equipment trespass during
congruction activities, disturbance from humans and pets, runoff fromlandscape
irrigation, introduction of pesticidesresulting from Campusand University Community
operations, and management of preserved areas. Additionally, the University has agreed
that landsunder conservaion easementswill not be developed. By enacted or proposed
acquisition and application of easementson CNR, VST, and CST lands, additional
occurrences of fleshy ow!’ s-clover will be protected. However, congruction of the
Proposed Actions in the central or eastern portions of the Study Areacan elimnate
occurrences of fleshy ow!’ s-clover. Because known suitable habitats are lacking in the
southern portion of the Study Area, fleshy owl’ s-clover would not be adversely affected if
the Proposed Actions were sited there.

The University and County have committed to the Parameters and Conservation Measures
to avoid and minimize effectsto fleshy owl’ s-clover to the greatest extent practicable and
to ensurethe establishment of a comprehensive conservaion program for the
conservation of the species. The University and WCB have committed to the
preservation and management of 8,854 acres of extensive high-quality contiguous
habitats on CNR, VST, and CST landsand the protection of 17,214 acres of other lands
in eastern Merced County. Inaccordance with Parameter 2a, this commitment will be
examined to ensurethat occupied habitat for fleshy owl’ s- clover will be preservedin
areas approved by the Service. The Applicants’ Proposed Projectswill result in adverse
effectsto fleshy owl’ s-clover; however, with implementation of the Parameters and
Conservaion Measures, these adverse effectswill be offset by the University’ s protection
afforded to the species. Selecting an alternative site for the Proposed Actions with less
vernal pool habitat could greatly reduce direct and indirect effectsto fleshy owl’ s-clover.

Fleshy Owl’s-Clover - Effects of Phase 1

There are no known occurrences of fleshy owl’ s-clover on the Phase 1 Campussite.
Therefore, the development of Phase 1 isnot likely to adversely affect fleshy owl’ s-
clover.

Hoover’s spurge - Effects of the Proposed Actions

Hoover’s spurgeis endemic to larger vernal pools, often in assod ation with rare
Orcuttieae grasses. Thereare no known occurrences of Hoover’s spurge in the Study
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Area. However, no systematic botanical surveys have been conducted within all suitable
habitatsin the Study Area. Nearby occurrencesinclude one record 15 miles west of
Highway 99 in Merced County and several records just north of the Merced County line
in Stanislaus County (Vollmar Consulting 2002). The specieswas not located during
surveys of the Applicants’ Proposed Projectssite and surrounding lands (EI P Associates
2002) or surveys of eastern Merced County ranches (Vollmar Consulting 2002).
However, given the observed dynamic nature of Hoover’s spurge occurrences, rainfall
conditions during recent survey periods, and the incompletenessof botanical surveys,
potential existsfor the speciesto occur inthe Study Area. Any additional discoveries of
Hoover’ s spurge would be highly significant froma conservation perspective (Vollmar
Consulting 2002).

Hoover’s Spurge - Effects of Phase 1

There are no known occurrences of Hoover’s spurge on the Phase 1 Campussite.
Therefore, the development of Phase 1 isnot likely to adversely affect Hoover’s spurge.

Colusa Grass - Effects of the Proposed Actions

No systematic targeted botanical surveys have been conducted for Colusa grass within the
Study Area. Although 28 of the 44 known extant occurrences of Colusa grass are within
eastern Merced County, only six occurrences of Colusa grass were observed in the Study
Areain special-status plant surveys conducted in 1999-2001. All six of these occurrences
areon VST land whichthe University has committed to preserve. The CNDDB also lists
a historic occurrence in the western portion of the Study Area; however, this occurrence
has not been observed since 1943 and is described as possibly extirpated. Two CNDDB
occurrences were not reverified during the 1999-2001 surveys. Colusagrass was not
found on landsfor which WCB has acquired or will acquiretitle or conservaion
easements. The current documented occurrences should not be viewed as an exhaustive
inventory because not all pools were surveyedin the 1999-2001 surveys. Because Colusa
grassisrestricted to long-durationvernal pools and some selected stockponds, and
because vernal pools in the central, southern, and western portions of the Study Area
occur on low-gradient land that supportsshallower pools of shorter duration, these areas
have little likelihood of supporting Colusa grass occurrences.

Development of the Proposed Actions occurring in the Study Areamay directly and
indirectly adversely affect some presently unknown occurrences of Colusa grass.
However, the Applicants’ Proposed Projectscan avoid direct effects on known Colusa
grass occurrences. Congruction of the Proposed Actions, operation and management of
the Campusand University Community, and management of preserved habitats will result
inindirect effectson Colusagrass. The nature, extent, and character of these effects
would depend on the site and configuration selected for development. Potential
mechanisms of these effects (e.g., alteration of hydrology, introduction of invasive
nonnative species, human disturbance, pesticidedrift, etc.) are discussed above in
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General Effects of the Proposed Actions. Giventhe sparse and localized known
digributionof Colusagrassin the Study Areaand the lack of direct effectsat the
Applicants’ Proposed Projectssite, it islikely that the Proposed Actions can be located to
avoid and minimize direct and indirect adverse effectsto the species. Adopted
conservaion measuresto address potential effectsof project design, construction, and
operation measureswould be implemented to avoid and minimize these effectsto the
greatest extent practicable

In keeping with the Conservation Measures and Parameters, the University and County
have committed to development and implementation of a protective management planfor
the VST and CNR landsoccupied by occurrences of Colusagrass. Moreover, in
accordance with Parameter 2a, the University will preserve occupied habitatsin areas
approved by the Serviceand the Corps for any effectsto Colusa grass that result from
development of the Proposed Actions. The protection of six occurrences of this species
is considered to be beneficial.

Colusa Grass - Effects of Phase 1

There are no known occurrences of Colusa grass on the Phase 1 Campussite. Therefore,
the development of Phase 1 isnot likely to adversely affect Colusa grass.

San Joaquin Valley Orcutt Grass - Effects of the Proposed Actions

Although 23 occurrences of San Joaquin Valley Orcutt grass occur in eastern Merced
County, only 9 occurrences have been reported for the Study Area. Of these, two
CNDDB occurrences werefirst reported in 1980, but were not relocated during surveys
in 1986. An additional CNDDB occurrence coincides with amore recent obser vation,
wherethe specieswas reported to occur with Colusagrass. Three of the nine
occurrences of San Joaquin Valley Orcutt grassin the Study Areaareon CNR and VST
lands. An additional five occurrenceslie in the east-central portion of the Study Area;
another isjust outside the eastern boundary.

Although systematic surveys have not been conducted for San Joaquin Valley Orcutt
grass in the Study Areaor across the range of the species, all vernal pool and other areas
exhibiting typical habitat characteristicswere surveyed. Because this speciesisrestricted
to deeper, long-durationvernal pools and stockponds, and because vernal pools inthe
central, southern, and western portions of the Study Area occur on low-gradient terrain
that supportsshallower pools of shorter duration, these areas have little likelihood of
supporting occurrences of San Joaquin Valley Orcutt grass.

Development of the Proposed Actions in the Study Area can have direct and indirect
adverse effectson San Joaquin Valley Orcutt grass. However, the Applicants’ Proposed
Projectscan avoid direct effectson known San Joaquin Valley Orcutt grass occurrences.
Congruction of the Proposed Actions, operation and management of the Campusand
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University Community, and management of preserved habitats could result in indirect
effectson San Joaquin Valley Orcutt grass. The extent and character of these effects
would depend on the site and configuration selected for development. Potential
mechanisms of these effects (e.g., alteration of hydrology, introduction of invasive
nonnative species, human disturbance, pesticidedrift, etc.) are discussed above in
General Effects of the Proposed Actions. Giventhe sparse and localized known
digributionof San Joaquin Valley Orcutt grass in the Study Areaand the lack of direct
effectsat the Applicants' Proposed Projectssite, the Proposed Actions can be located in
the Study Areato avoid and minimize potential indirect effects. Adopted conservation
measuresto address potential eff ectsof project design, construction, and operation
measureswould be implemented to avoid and minimize these effectsto the greatest extent
practicable.

In keeping with the Conservaion Measures and Parameters, the University and County
have committed to development and implementation of a protective management planfor
the three known occurrences of San Joaquin Valley Orcutt grasson VST and CNR lands.
Moreover, in accordance with Parameter 2a, the University will preserve occupied
habitatsin areas approved by the Servicefor any effects on San Joaquin Valley Orcutt
grass that result fromdevelopment of the Proposed Actions. The protection of the three
presently unprotected known occurrences of San Joaquin Valley Orcutt grassis
considered to be beneficial. Asaresult, the Proposed Actions are not expected to
appreciably adversely affect the distribution, reproduction, or numbers of the speciesin
the Study Areaor eastern Merced County. Selection of an alternate site with known
occurrences of San Joaquin Valley Orcutt grass would result in loss of occurrences and
would be inconsistent with the Parameters. Possible project alternativesthat entail
development in the eastern portion of the Study Areawill have a higher likelihood of
affecting known occurrences of San Joaquin Valley Orcutt grassin that area.

San Joaquin Valley Orcutt Grass - Effects of Phase 1

No known occurrences of San Joaquin Valley Orcutt grass exist on the Phase 1 Campus
site. Therefore, the development of Phase 1 is not likely to adversely affect San Joaquin
Valley Orcutt grass.

Hairy Orcutt Grass - Effects of the Proposed Actions

Hairy Orcutt grass occurs primarily in large vernal pools. Twenty-seven extant
occurrences are known, predominantly in the northern Sacramento Valley and
southeastern MaderaCounty. Only two historic records are known for the speciesin
Merced County; both are believed extirpated. No systematic surveys for this specieshave
occurred in the Study Area and unsurveyed potential habitat occursin the Study Areain
large pools that support other Orcutt grasses.
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One extirpated occurrence of hairy Orcutt grass is morethan 2 miles southwest of the
Phase 1 site. The nearest single extant occurrence of hairy Orcutt grassis known froman
area southwest of the Study Area. Therefore, no direct or indirect adverse effectsto
hairy Orcutt grass are anticipaed fromthe Proposed Actions and related congtruction
activities or disturbancesbecause of implementation of the adopted Conservation
Measures and Parameters. No indirect effects are anticipated above and beyond those
general indirect eff ects described above.

The Applicants' Proposed Projectswould not disturb known occurrences of hairy Orcutt
grass. Larger pools that may provide suitable habitats for the specieswould be protected
on VST and CNR lands (see discussions of San Joaquin Valley Orcutt grass and Colusa
grass). Location of the Proposed Actions in portions of the Study Areawheremore
suitable habitat is present could adversely affect these speciesif they were present;
however, siting the Proposed Actions in an area more sensitive than the Applicants’
Proposed Projectswould be inconsistent with Parameter 2f. Potential habitat (i.e.,
deeper vernal pool and stockpond habitats) for this speciesis arecognizable subset of
vernal wetland habitats where other lised speciesmay occur. Finally, the Proposed
Actions include protection of extensive high-quality vernal pool/grassland habitats that
could serve as compensatory habitat in the event that adverse effectsoccur. Accordingly,
the Proposed Actions are not likely to adversely affect the distribution, reproduction, or
numbers of hairy Orcutt grass plantsor throughout the species’ range.

Hairy Orcutt Grass - Effects of Phasel

There are no known occurrences of hairy Orcutt grass on the Phase 1 Campussite.
Therefore, the development of Phase 1 isnot likely to adversely affect hairy Orcutt grass.

Hartweg'’s Golden Sunburst - Effects of the Proposed Actions

Hartweg’s golden sunburst isavery rare speciesthat occurs on mimamoundsin upland
sitesin valley and foothill annual grasslands. Although no systematic range-wide or
Merced County surveys for this species have been conducted, about 20 extant
occurrences are known, primarily in areas near the Fresno-Madera County line and
northeast Merced and southeast Stanislaus Counties. Inrecent surveys, Vollmar
Consulting (2002) discovered four new occurrencesin eastern Merced County north of
the Study Area. Vollmar (2002) stated that most suitable habitat in eastern Merced
County was north of the Merced River (i.e., outside the Study Area); however, he
identified potential habitat for Hartweg’ s golden sunburst at the Chance and Nelson
Rancheswhich are compensationsites for which conservation easementshave been
acquired by WCB.

Hartweg’ s golden sunburst was not observed in surveys of the Applicant’s Proposed
Projectsor on surrounding lands. The potential for Hartweg’ s golden sunburst to occur
inthese areasislow. Hartweg’sgolden sunburst ismorelikely to occur on the Chance
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and Nelson Ranches, where WCB has acquired easements(Vollmar Consulting 2002).
Locating the Proposed Actions elsewherein the Study Area has potential to adversely
affect presently unknown occurrences of the species. Applicaion of Parameter 2f would
ensurethat, if an occurrence of the Hartweg’ s golden sunburst could not be avoided,
occupied habitat would be protected and managed as compensation.

Hartweg’s Golden Sunburst - Effects of Phase 1

Although no systematic surveys for this specieshave occurred through the range of the
species, Hartweg’ s golden sunburst is not known to occur on the Phase 1 Campussite.
Therefore, the development of Phase 1 is not likely to adversely affect Hartweg’s Golden
Sunburst.

Greene’s Tuctoria - Effects of the Proposed Actions

Greene’' s tuctoria occupies shallower and smaller vernal pools than other Orcuttieae
grasses. Although no range-wide systematic surveys for this specieshave been
conducted, twenty-one extant occurrences are known. All known extant occurrences are
in the northern Sacramento Valley or eastern or southern Merced County. Of seven
known extant occurrences of Greene’ s tuctoriain Merced County, four are believed
extirpated. Vollmar Consulting (2002) found no occurrences of the speciesin eastern
Merced County in 2001; however, 22 large vernal pools that could provide suitable
habitat wereidentified. Applicationof Parameter 2f would ensurethat, if an occurrence
of Greene’ s tuctoria could not be avoided, occupied habitat would be protected and
managed as compensation.

Greene’s Tuctoria - Effects of Phase 1

There are no known occurrences of Greene’'s tuctoria on the Phase 1 Campussite.
Therefore, the development of Phase 1 isnot likely to adversely affect Greene’ s tuctoria.

Vernal Pool Fairy Shrimp and Vernal Pool Tadpole Shrimp - Effects of the Proposed
Actions

Although vernal pool fairy shrimp and vernal pool tadpole shrimp exhibit slightly differing
habitat requirementsand life cycles, they often inhabit the same vernal pool complexes
and have been known to co-occur inindividual vernal pools. These speciesare supported
by similar habitat typesincluding vernal pools, seasonally ponded areas within vernal
swales, rock outcrop ephemeral pools, playas, akali flats, and other depressions that hold
water of similar volume, depth, area, and duration. Therefore, both speciesare subject to
acommon set of threatsand considerations. Although some portions of the Study Area
have not been surveyed, these species should be presumed to be present in all suitable
habitat. Therefore, congtruction of the Proposed Actions in any portion of the Study
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Areathat supportssuitable habitat is likely to adversely affect populations of vernal pool
fairy shrimp and vernal pool tadpole shrimp.

Condruction of the Proposed Actions, operation and management of the Campusand
University Community, and management of preserved habitat could potentially result in
direct and indirect adverse effects on vernal pool fairy shrimp and vernal pool tadpole
shrimp. The extent and character of these effectswould depend on the site and
configuration selected for development. Potential mechanisms for these effectsare
discussed above (General Effects of the Proposed Actions); they may include habitat
fragmentation; altered hydrology; nonpoint source pollution; pesticidedrift; human
disturbance; establishment of invasive nonnative plants; and possible eff ects of habitat
enhancement, restoration, and creation activities. Adopted conservation measuresto
address potential effects of project design, construction, and operation measureswould
be implemented to avoid and minimize these effectsto the greatest extent practicable

The development of the UC Merced campus could potentially result in habitat
fragmentation. The populations of vernal pool crustaceans in eastern Merced County are
currently among the least fragmented in California. The resultsof fragmentation are
inhibition of genetic exchange between populations and impediments to recolonization of
habitats fromwhich populations have been extirpated. Small, isolated populations are
substantially more vulnerable to stochastic events(e.g., aberrant weather patterns,
fluctuations in availability of food) and may exhibit reduced adaptabil ity to environmental
(natural or anthropogenic) changes.

L ocation of the Proposed Actions in the northern portion of the Study Areawould result
inloss of known occurrences. Siting the Proposed Actions at the extreme southern
portion of the Study Area, if feasible, would reduce the likelihood of direct and indirect
effects, because most of the land in that area has been converted to agricultural uses and
no longer supportsextensive potential habitat for vernal pool fairy shrimp and vernal pool
tadpole shrimp.

The Parameters mandate that a comprehensive strategy for the conservation of these
speciesbe in place before project implementation. The Conservation Strategy will
specify compensatory conservation, subject to Serviceand Corps approval, for effectson
vernal pool crustaceans. The University will preserve an extensive tract (8,854 acres) of
high-quality contiguous vernal pool/grassland habitat (V ST, CST, CNR), aswell as
providefor restoration, enhancement, and creation of suitable habitat. Moreover, these
landswill be monitored to detect and prevent establishment of detrimental invasive
species. Additional completed and pending WCB easement acquisitions will add another
17,214 acres of grassland/vernal pool habitat.

This extensive compensatory conservation program, in conjunctionwith BMPs, judicious
siting and design of the Proposed Actions, long-term monitoring and management,
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compliance with the Parameters, and restoration/creation of vernal pool habitat, is
expected to achieve the goals of the Conservaion Strat egy.

Vernal Pool Fairy Shrimp and Vernal Pool Tadpole Shrimp - Effects of Phase 1

The Phase 1 Campussite, comprising a portion of the existing Merced Hills Golf Course,
does not support any known populations of vernal pool fairy shrimp or vernal pool
tadpole shrimp, nor does it contain suitable habitat to support these species. Vernal pool
fairy shrimp are well represented in vernal wetlands north and east of the Phase 1 campus
site. Vernal pool tadpole shrimp have been documented in a cluster of occurrences
concentrated in the Rascal Creek watershed southeast of the Phase 1 site, but vernal
wetlands elsewherein the vicinity are considered potentially suitable to support the
species.

Indirect effects on crustacean populations adjacent to Phase 1 resulting fromdust
emissions, erosion, sedimentation, hazardous material spills, and introduction of invasive
nonnative plant speciesduring congtruction will be minimized through implementation of
adopted congruction and operation conservation measures.

Without implementation of water-management conservation measures, the Phase 1
Campuscould result in hydrologic disuption and pollution of wetland habitats occupied
by vernal pool fairy shrimp and vernal pool tadpole shrimp. Inaccordance with the
Parametersand Conservaion Measures, the Phase 1 Campus has been sited outside the
watershed of any vernal pools. Inmost locations, the Phase 1 Campusboundary is
generally placed to maintain a 250-foot buffer fromvernal pools.

The Phase 1 campusgrading will occur closer than 250 feet to vernal pools in three
locations; at the southwest corner, at the southeast corner, and on the northern perimeter,
west of the Congruction Staging Area. At the southwest corner, grading will occur
within 6 feet of, but downslopefromasingle vernal pool. The vernal pool is adjacent to
and outside the boundary of Phasel activities. At the southeast corner, the closest vernal
pool in acomplex of poolsisapproximately 20 feet fromthe Phase 1 boundary, and
approximately 120 feet across an artificial shalow pond fromgrading activity. On the
northern perimeter of the Phase 1 Campusboundary the closest vernal pool in a complex
of poolsisapproximately 20 feet fromthe Phase 1 boundary. The grading boundary is at
the Phase 1 boundary in this area; therefore, grading will occur within 20 feet of the
closest vernal pool, and within 50 feet of three other pools in the complex. Eight vernal
pools arewithin 250 feet of the Phase 1 boundary in this locale. The local topography is
quiteflat. All grading and congruction will be outside the watershed of any vernal pools
and will therefore not disrupt pool hydrology. A 30-foot-wide fire control buffer will be
established along the inside of the Phase 1 Campus's southeastern perimeter. The fire
control buffer will be primarily managed through discing, although portions of it will also
be graded.
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The stormwater capture and detention systemfor the Phase 1 Campuswill contain and
regulae runoff to avoid alteration of the hydrology of adjacent wetlands and discharge of
unnatural levels of runoff fromthe campus. The Campuswill implement standard BMPs
to control water quality effects.

Without adequate controls in place, potential existsfor pesticidesand herbicidesto drift
fromthe Campusto adjacent vernal pools that are known to be occupied or could be
occupied by these two species. However, conservaion measures minimizing and
restricting use of herbicides in Campus management will avoid such effects. Asdescribed
inthe Conservaion Measures, no pesticidesor herbicides will be used on the remaining
areas of the golf course outside the Phase 1 boundary.

During construction, uncontrolled trespass of congruction equipment and personnel into
adjacent vernal wetland habitats could result in disturbance of the habitats and their
watersheds as well asin take of individuals of lised species. Similarly, following
construction, trespass of people and their petsinto adjacent habitat areas could disturb
habitat and cause direct take of individuals.

Adherenceto Conservation Measures gover ning design, construction, and operation and
management of the Phase 1 Campuswill avoid or minimize such disturbances. These
measuresinclude but are not limited to install ation of temporary congruction fencing,
installation of permanent fencing as part of Campusdesign, conducting environmental
awareness training for congruction personnel, incorporation of protection obligations
and violation penaltiesinto congruction contracts, enforcement of human and pet use
restrictions, signage at the Phase 1 Campusboundary, and education of campusresidents.
While the potential for human disturbance cannot be fully eliminated, it will be reduced to
alevel that isnot expected to adversely affect local populations of these species.

Congruction and operation of the Phase 1 Campus have potential to introduce or
disseminatenonnative plantsthat may be detrimental to vernal wetland ecosystems
occupied by liged species. Conservaionmeasuresto control invasive weeds during
construction, discourage use of invasive speciesin Campuslandscaping, and control
human and pet disturbancewill minimize the risk of effectson wetland-dependant species.

Congruction of the Phase 1 campuswould occur on 104 acres of the existing Merced
Hills Golf Course. The golf course is considered a developed, landscaped area that does
not contributeto the vernal pool ecosystem surrounding the golf course. No grading or
congruction activities will occur outside of the Phase 1 Campusor within any vernal pool
or other wetland habitats. Consequently, congruction of the Phase 1 Campuswould not
fragment existing vernal pool or wetland habitats. | mplementation of the adopted
ConservationMeasureswill further assurethat indirect effects are avoided and minimized
and do not result in further fragmentation of existing habitats.
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The University will allow the remaining 94 acres of the golf course to be maintained in a
semi-natural state. No pesticideswill be applied except as necessary to control noxious
weeds and any such applicationwill be reviewed and approved by the Service.
Additionaly, the University has purchased a 96-acre vernal pool/grassland area. The
University has committed to preserve this area as well.

Final ly, the University will managethe CNR and remaining VST areasit has acquired as
discussedin the conservation measures. This land will be protected under conservation
easementsin perpetuity to preserve existing vernal pool habitats; these easementswill
also restrict human activities and access to control human use and prevent human
disturbance of these areas.

Conservancy Fairy Shrimp - Effects of the Proposed Actions

Because of the limited digribution of this species, every populationis considered
significant in terms of speciessurvivd and recovery. A single populationhasbeen
documented in the Study Area; this population occupies a pool in the southern portion of
the CNR, whichwas established to protect the occupied pool and its watershed from
development effects. No direct effectson Conservancy fairy shrimp are anticipated. All
landswithin the watershed of the occupied pool areinthe CNR, whichwill be under
protective management.

Siting the Proposed Actions in the eastern portion of the Study Areacould potentially
result in indirect effectson Conservancy fairy shrimp located at the Study Area's eastern
boundary. Any project configuration that would result in direct effects or substantial
indirect effectswould be in conflict with the Parameters and Conservaion Measures and,
accordingly, would be excluded fromconsideration. Siting of the Proposed Actions on
agricultural landsin the southern portion of the Study Area, if feasible, would reduce the
risk of any adverse effects.

Without careful management, the Proposed Actions could have indirect effectson
Conservancy fairy shrimp habitat. |f the Proposed Actions were constructed near
watershed subbasins supporting Conservancy Fairy Shrimp, those populations could be
subject to effectsresulting fromdesign, construction, and operation of the Proposed
Actions. Potential mechanisms of these effects (e.g., alteration of hydrology,
introduction of invasive nonnative species, human disturbance, pesticidedrift) are
discussed above in General Effects of the Proposed Actions. However, in keeping with
Parameter 2e, such effectsthat are unavoidable would be off-set through compensationin
accordance with Service approval and the requirements of the Conservation Measures.

The Conservation Measures and Parameters have been adopted to address potential
adverse effectsthat could result fromdesign and congruction of the Proposed Actions,
operation and management of the Campusand University Community, and management
of the CNR. In adopting the Parameters, the University has also explicitly committed to



Mr. Michad Jewd| 155

avoiding direct effects, minimizing indirect effects, and compensating for any effects
through habitat preservation approved by the Service and the Corps.

The Parameters and Conservaion Measures mandate a highly protective management
approach for the CNR. This approach will further reduce the potential for habitat
disruption resulting frominvasive species. Monitoring will be conducted to detect any
incursions of nonnative speciesthat pose athreat to Conservancy fairy shrimp habitat,
and appropriate control measureswill be implemented.

Conservancy Fairy Shrimp - Effects of Phase 1

Conservancy fairy shrimp occur only in one clay playa pool within the Study Area. The
pool islocated 1.25 miles east of the Phase 1 Campussite. The University has committed
to protect the occupied pool and its entirewatershed within the CNR. Other occurrences
of Conservancy fairy shrimp have been documented 4-5 miles east of the Phase 1 Campus
site.

Areasto be disturbed by congruction activities are nearly a mile fromthe nearest portion
of the watershed in the CNR that supportsthe occupied clay playa pool. Accordingly, no
effects associated with construction-related disturbance, altered hydrology and nonpoint
source pollution, or pesticidesare anticipaed to result fromthe Phase 1 project. Because
the golf course is not suitable habitat, its conversion to the Phase 1 Campuswould not
result in fragmentation of suitable habitat for or existing populations of Conservancy fairy
shrimp. Remaining potential effects are discussed below.

Without proper controls, the increased human populationat the Phase 1 Campuscould
result in humandisturbancein the watershed that supports Conservancy fairy shrimp. To
protect the pool and watershed, the University has acquired the CNR and dedicated it for
protective management. The Conservaion Measures described above (e.g., fencing the
campus perimeter, educating campus residents, enforcing trespass laws) will avoid and
minimize potential for human disturbance of Conservancy fairy shrimp habitat and
populations. The Conservation Measures also entail substantial measuresto protect the
CNR, including development of a specific management planto protect sensitive
resources, restrictions on human use, enforcement of pet restrictions, and other practices.
The CNR management plan will be developedin cooperaionwith and subject to the
approval of CDFG and the Service.

As previoudly discussed, the University has committed to implement conservation
measures (e.g., use of certified weed-free erosion-control material during construction,
use of noninvasive speciesin campuslandscaping, control of human and pet disturbance)
for the Phase 1 Campus project to reduce the potential for introduction of invasive plant
speciesto adjacent lands. Inview of the distance between the Phase 1 site and the
watershed supporting Conservancy fairy shrimp, it does not appear likely that the Campus
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would result inintroduction of nonnative invasive speciesthat would affect the habitat of
this species.

Valley Elderberry Longhorn Beetle - Effects of the Proposed Actions

Elderberry shrubs are expected to occur along larger streams (e.g., Bear Creek, Black
Rascal Creek, Fahrens Creek), along smaller drainages (Owens Creek, and Duck Creek),
and locally in uplands. Althoughthere are no occurrence records for valley elderberry
longhorn beetlesin the Study Area, there are numerous elderberry shrubs in the Study
Area. Of the ten elderberry shrubs inventoried along Bear Creek, at |east two of the
shrubs contained exit holesthat may have been created by the beetle.

The potential effects of the Proposed Actions on the beetle depend on the extent to which
the Preferred Alternative site overlaps with the occurrence of elderberry shrubs. The
University would attempt to avoid elderberry shrubs within the footprint of the Preferred
Alternative to the extent practicable for example, project design could ensure that
riparian areas remain in undeveloped portions of the Campus and University Community.
Thereis some possibility, however, that removal of some elderberry shrubs could not be
avoided. Elderberry shrubs could be directly impacted by removal, or indirectly impacted
by the activities liged above in the General Effects of the Proposed Actions.

To minimize potential for take and to compensate for lost habitat value when elderberry
shrubs must be removed, the Service has developed a standard conservation protocol that
appliesto all removal of any elderberry shrub with stems more than 1 inch in diameter
that is within the species’ range (see Section IV, Conservation Measures, Supplemental
BA). All elderberry shrubs that may be affected by the Proposed Actions would be
considered potential valley elderberry longhorn beetle habitat and would consequently be
subject to this compensation program. No elderberry shrubs occur on or near the Phase 1
Campussite. Consequently, the Phase 1 project will not adversely affect this species.
Additionally, because the Phase 1 project is not expected to adversely affect this species,
it will not contribute to any significant cumulative effectsin the region.

Valley Elderberry Longhorn Beetle - Effects of Phase 1

No known occurrences of the valley elderberry longhorn beetle are found in the Phase 1
area. Therefore, no direct or indirect effects fromthe Proposed Actions are anticipaed
fromthe congruction of Phase 1.

Bald Eagle - Effects of the Proposed Actions

Development of the UC Merced Campus could result in a direct loss of grassland habitat,
vernal pools and swales, stock ponds, and other wetland habitats that may receive some
winter foraging use by the bald eagle. The level of use of this habitat, asis typically the
case for the bald eagle in California, islow. Bald eaglesdo not breed in the Study Area
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and no suitable breeding habitat is present. The only documented breeding site in eastern
Merced County is on the Chowchilla River approximately 8 miles fromthe Study Area
boundary. Itislikely, however, that wintering bald eaglesuse Lake Y osemite as foraging
habitat; day roostshave been observed. AlthoughLakeY osemite supportslow-qudity
night-roosting habitat for bald eagles, it may be used on occasion. Observations of bald
eaglesflying above vernal pool/grassland habitat suggest that they may occasionally use
these hahitats in and adjacent to the Study Areafor foraging.

The only direct impact on bald eaglesthat islikely to result fromcongruction of the
Proposed Actions isthe potential loss of foraging habitat. However, bald eaglesuse
grassland/vernal pool habitat to only alimited extent; moreover, the Conservation
Measures entail preservation of morethan 8,000 acres of high-quality contiguous habitat
in and adjacent to the Study Area, aswell as offsite acquisition of easementson more
than 17,000 acresto preserve additional habitat in per petuity.

Indirect effects could result froman increase of human recreational activity, particularly
in the vicinity of Lake Y osemite. Increased human populationin the project vicinity
resulting from Campus development islikely to result in an increasein recreational use of
Lake Y osemite, which could inturn result in disturbance of bald eagle roosting sites at
the lake. Bald eagles have been known to respond adversely to human disturbance;
however, the Conservation Measures make provision for restricting human access to
sensitive areas. Recreation and other human activities would be restricted to protect and
preserve vernal pool specieswithin the University’s conserved lands, as outlined in the
Conservation Measures, minimizing the adverse effects of human activity on bald eagle
foraging. Furthermore, bald eaglesare morelikely to respond negatively to activities that
occur infrequently; they have been observed to beco me habituated to regularized human
presence.

Development of the Infrastructure Project may result inindirect effectsto the bald eagle
because suitable foraging habitat in the vicinity of any new roadway corridorswould be
affected by increased human activity, fragmentation, and other edge effects. It isknown
that the magnitude of these eff ects generally diminishes with distance fromthe edge of
disturbance.

Bald Eagle - Effects of Phase 1

Because of the Phase 1 site's proximity to Lake Y osemite, bald eagles could occur
infrequently within the site. Any such occurrence would be considered opportunistic, and
individuals are not dependent on the Phase 1 site for any life requisite. Consequently,
development of the golf course site is not considered to have an adverse effect on bald
eagles.

Increased human use of terrestrial habitats as aresult of the Phase 1 project would be
limited and is not expected to influencethe existing limited use of these areas by bald
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eagles. While some increased human use of Lake Y osemite will occur, thereisno
indicationfromoccurrence records or the size and vegetative characteristicsof the site
that this water body serves as an important wintering area.

San Joaquin Kit Fox - Effects of the Proposed Actions

Direct Effects

Direct effects on San Joaquin kit fox could potentially occur as aresult of congruction of
the UC Merced Campus. If kit foxeswereto occur at or near the selected congruction
site, congruction activities could disturbor destroy active or potential dens, resultingin
take. Therearefew records of kit foxesin the Study Area, and therefore such an impact
isnot considered likely to occur unlessdisturbanceswereto take place near known use
areas. Congruction of the proposed project could result in loss of potential breeding
and/or foraging habitat. The most deleterious effect of the proposed action to kit foxesis
the blockage of the remnant valley floor portion of the corridor along the eastern edge of
the San Joaquin Valley. A kit fox corridor on the valley floor along the east side of the
San Joaquin Valley isidentified in the Upland Species Recovery Plan. This effect makes
preservation of the morehilly portion of the corridor east of Lake Y osemite crucial to the
survivd of kit fox. Direct effectsto kit fox are consequent ly addressed in the
ConservaionMeasures.

San Joaquin Kit Fox Corridor: The Servicereviewed the easementsin relationto San
Joaquin kit fox needs as detailed in the Recovery Plan for Upland Species of the San
Joaquin Valley (Service 1998). The Serviceidentified aneed for a corridor along the
east side of the San Joaquin Valley for the kit fox in the Upland Species Recovery Plan,
and the easementsbeing purchased by the University and the WCB to assist in the
protection of the corridor.

The Parameters require that the applicant devel op and implement a Conservation Strategy
that is consistent with the Upland Species Recovery Plan, aswell as any futurefederal
recovery planning efforts. The Upland Species Recovery Plan specifiesthe need to
protect 90 percent of existing natural lands, as of 1998, along the northeastern Valley
edge in San Joaquin, Stanislaus, Merced, and MaderaCounties. The Upland Species
Recovery Plan also identifiesthe objective of maintaining a suitable corridor along Sandy
Mush Road for movement of kit foxesfromvalley floor habitats to eastern Merced
County. Parameter 2b, in accordance with the Upland Species Recovery Plan, also
directsthe University to protect the corridor north and east of the Applicants' Proposed
Projectsand to ensurethat such acquisitions are “consistent with the establishment of a
connection to the Sandy Mush Road area.”

Kit foxes prefer more gentle terrain and decrease in abundance as terrain ruggedness
increases(Grinnell et al 1937, Morrell 1972, Warrick and Cypher 1998). Kit foxeswere
found to inhabit an areawith fewer than 6 degrees of slope for most movements. Only
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1.2 percent of all recorded movementswerein areas with a slope greater than 6 degrees
(Koopman 1993). The University’scommitment to protecting CNR, VST, and CST lands
would protect amovement corridor for San Joaquin kit foxesthat isaminimumof 1 mile
wide (assuming that kit foxeswould travel on slopesup to 10 percent) (see Figure 22 in
the Project BA). Kit foxesmay travel through or residein areas with small sections of
open grassland habitat at 10 to 30 percent slopes; the CNR/V ST/CST corridor is more
than 3 miles wide under these slope criteria.

The existing canalsin the area are barriersto kit fox movement in the east side corridor.
The canalsinclude Le Grand Canal and the Fairfield Canal to the east of Lake Y osemite
and the Main Canal to the west. Closeto the applicant’s proposed project, the canals
have approximately 3-foot berms on either side, have steep slopesinto the canal, afast
current, and have few crossing structures at the present time. Le Grand Canal and the
Fairfield Canal restrict accessto the hillsto the east of the Applicants’ Proposed Projects,
and funnel foxes moving northfromLe Grand and Planadainto the Applicants’ Proposed
Projectssite between the two canals as they come together at Lake Y osemite. Le Grand
Canal on the south and the Main Canal, which extends to the northwest of Lake

Y osemite, both prevent foxesfrommoving off the valley floor into the hills. The canals
dissect the eastside kit fox corridor into several corridors. The eastern portion of the
corridor pushesfoxesinto steep hillswherethey are more vulnerable to predatorsand are
less successful at finding food themselves. The middle portion of the corridor funnels
foxesto adead end at Lake Y osemite. The western finger of the corridor keeps the foxes
in agricultural landsfor along stretch. As part of the Phase 1 Campus project, the
University is proposing an additional crossing, subject to approval fromMerced
Irrigation District, to improve kit fox accessibility to the grasslandsin the hills to the east
on the 96-acre site which will be permanently protected. Inaddition, Parameter 2b and
other conservation measures discuss the need to |ook at additional kit fox crossingsover
these canals.

Congruction of the Proposed Actions in the eastern portion of the Study Areawould
entall removal of the area of vernal pool/grassland habitat in which the only two
occurrences of San Joaquin kit fox in the Study Areawerereported. The Parametersand
ConservaionMeasures prohibit the selection of an alternative that would creae
significant disruption to kit fox movementsin the Study Area. Siting the Proposed
Actions on agricultural landsin the southern portion of the Study Area, if feasible, would
reduce the potential for effects on the San Joaquin kit fox.

Indirect Effects

Indirect effects could result from congruction and operation of the Proposed Actions.
Negative effects can be expected, not just in the foot print of the project, but also from
the numbers of people who will be living on campus and in the supporting community.
Up to 25,000 students, and 30,000 support staff and their familieswill be livingin or
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around the Study Areawhen the campusand community are completed. Effectson
neighboring landswill likely include:

. disturbance of nearby habitat landsfromrecreational activities by additional
people;

. attraction of coyotes and red foxes, kit fox predators, to the urban fringes;

. additional domesticated dogs fromthe Campus Community will Kill kit foxes;

. increased use of rodenticidesaround buildings, and to control squirrels, both of
which poison kit foxes; and

. increased vehicular traffic on arearoadw ays will kill morekit foxes.

These effectswill be significant in at least a 2-mile radiusfromthe campus.

Recreation effectsfromadditional people will be significant on the grassland kit fox
habitat within at least a 2-mile radius of the campusfor foot traffic, and within awider
radius for mountain bikers, motorcyclists, and automobile drivers. People will be
attracted to the grassland areas, and their presence therewill creae noise, trash, light
pollutionat night, and will generally disturbkit foxesby their presence. Degradation of
nearby landswill lead to den loss, prey reduction, invasions by nonnative species, and
environmental contamination.

It is known that coyotes and red fox can generally tol erate more human disturbance, and
can farewell on urban fringesin comparisonto the kit fox. Red foxesare not adapted to
arid conditions, the conditions that occur on native landsin the San Joaquin Valley.
Human modifications make arid conditions more hospitable to red foxesand facilitate the
invas on of these habitats by red foxes.

Dogs allowed to roam will chase and kill kit foxes, and are known to be a significant
source of mortality to kit foxesin the Bakersfield area. If one third of the householdsin
the Campus Community own one dog each, approximately 3,000 dogs will be added to
east Merced. Domesticated dogs will form packs, and are known to kill kit fox on the
edges of other populationcentersin the Valey. It isunlikely that the kit foxeswill learn
to livewith this amount of disturbance, as some of them have in Bakersfield. The
Bakersfield development occurred moreslowly in alarger population of foxes, and the
acclimation phenomenonthat occurred there has not occurred in other Valley
communities.

The use of rodenticidesand pesticidesal so poses threatsto kit foxeseither directly,
secondarily, or indirectly by reducing prey. Rodenticidesused for rural usesare
controlled by application guidelines administered on County Bulletins However,
rodenticides used by homeownersare different compounds and are not controlled by
County Bulletins. Compounds used by homeownersinclude anticoagulantsthat are no
longer allowed by County Bulletins for agricultural use. Anticoagul ants probably
contributed to the deat hs of five foxes picked up and sampled by one researcher in
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Bakersfield in 2000. Inthe earlier part of the century seven kit foxeswere found dead
within a distance of one mile, killed fromingesting strychnine-poisoned baits put out for
coyotes (Grinnell et al 1937). In 1992, two kit foxesat Camp Robertsdied as aresult of
secondary poisoning fromrodenticides (Berry et al. 1992, Standley et al. 1992). The
elimination of ground squirrelsin an areawill reduce the prey base available to resident
or dispersing kit foxes. In 1975 in Contra CostaCounty, wherethe main prey item of kit
foxesisthe California ground squirrel, the ground squirrel was thought to have been
eliminated county-wide after extensive rodent eradication programs (Bell ez al. 1994).
Reproductive success of kit foxesis correlated with abundance of their prey (Egoscue
1975).

The increased vehicular traffic on agricultural, urban, and rural roads by the additional
people in the area will cause wildlife mortalities on the roads. Roads have detrimental
effectson kit foxes because they have relatively large space requirementsand are highly
mobile, increasing the probability of encountering roads. They usually are most active
just after sunset and in the evening hours after sunset, and it islikely that the student and
worker populations will be using the roads during that time of day.

The projected increase in vehicular traffic associated with campus and community activity
could result in mortality of kit foxes. Additionally, kit foxescould be harassed or killed
by feral or unrestrained dogs. To address this concern, the Conservation Measures
providefor congtruction of exclug onfencing between devel oped areas and protected
habitat, enforcement of leash lawsin developed areas, and monitoring and control
programs for feral and domestic animals. The University has also committed to creation
of artificial dens to providekit foxeswith protection frompredatorsif the campusis
located at the University’ sproposed campussite as presented in the Biological
Assessment; the ultimate |ocaion of the campuswill determine if this measure would be
beneficial.

In keeping with the Conservation Measures for the San Joaquin kit fox presented in the
Description of the Proposed Action, all congruction activitiesin kit fox habitat would be
conducted in accordance with the Service's Standardized Recommendations for
Protection of the San Joaquin Kit Fox prior to or during Ground Disturbance. The
University and County have committed to the Parameters and the Conservation Measures
to avoid, minimize, and compensatefor effects on the San Joaquin kit fox. These
measuresinclude siting the proposed project to maintain amovement corridor; providing
a substantial amount of compensatory habitat that will be managed to protect and enhance
habitat values; avoiding direct take of kit foxes during construction; and minimizing the
potential for disturbance of kit foxes during campusoperations. With adherenceto these
measures, congruction and operation of the Proposed Actions are not expected to
appreciably affect the distribution, number, or reproduction of the San Joaquin kit foxin
the Study Areaor surrounding lands, and thus will not jeopardizethe species.
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Although some habitat fragmentation islikely to result fromcumulative development and
growthin the Study Area, the Proposed Actions and the Conservation Measures will
preserve extensive contiguous high-quality habitat to compensatefor the potential
fragmentation of habitat resulting from project implementation. Moreover, the
Parameters and the Conservation Measures specify habitat restoration and enhancement,
as appropriate, for impacts on vernal pools; such restoration and enhancement will offset
some of the effects of habitat |oss and fragmentation. Parameter 3 specifiesthat Merced
County will provide assurancesthat it will require discretionary projectsunder county
jurisdictionwithin the Study Areato comply with The Act. Accordingly, Merced County
must comply with the Parameters before future development within the Study Areamay
proceed.

San Joaquin Kit Fox - Effects of Phase 1

Congruction of Phase 1 of the proposed campuson a portion of the golf course may
affect the San Joaquin kit fox; however, that effect needsto be evaluated within the
context of the minimal habitat valuethe golf course hasfor the kit fox. That small
adverse effect will also be offset by following the conservation measures already
completed or planned. A large amount of land has been protected through direct
acquisition or acquisition of easementsin the identified kit fox corridor to support
development of the Applicants’ Proposed Projects. This land will be managed for
endangered species habitat as atemporal gain to support development of Phase 1 of the
campus. Inaddition, the remaining portion of the golf course will be allowedto revert to
asemi-natural statewhichwill have more habitat valueto kit foxes, and the 96 acres of
vernal pool/grassland habitat that was purchased to mitigate for the conversion of the
golf course from habitat several yearsago additionally provides habitat for kit foxes.
Also, the Applicants are pursuing construction of an additional crossing across the canal
inastrategic locaionfor kit foxesadjacent to habitat. Therefore, the effects of Phase 1
on the kit fox are determinedto be insignificant, and are therefore not likely to adversely
effect the kit fox.

Mountain Plover - Effects of the Proposed Actions

Mountain plover are present on California grasslandsand on disturbed ground areas from
mid-October to mid-March of each year. Within the Study Area, development of the
Proposed Actions in any configuration would result in some |oss of potential foraging
habitat for mountain plover during migration, although much of the grassland habitat in
the Study Areaistoo densely vegetated to provide optimal foraging habitat. However, as
specified in the Conservation Measures, any such direct effectswould be offset by the
preservaion of extensive, contiguous, high-quality habitat that likely contains some
suitable (i.e., sparsely vegetated) habitat for mountain plover foraging.

Indirect effects could include disruption of foraging behavior by human encroachment and
risk of predaion by domestic dogs and cats. Use of pesticidesor insecticides near
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potential foraging areas could impact mountain plovers. Mountain plovers exhibit low
sensitivity to human presence. Additionally, the ConservaionMeasuresinclude
provisions to limit human encroachment into sensitive resource areas. The measures also
specify measuresto limit, monitor, and manageincursions of domestic or feral dogs and
catsinto preserved habitats. Congruction of the Applicant’s Proposed Projectsin any
configuration is unlikely to jeopardizethe survivd of populations of mountain plover.

Mountain Plover - Effects of Phase 1

Congruction of Phase 1 of the Applicant’s Proposed Projectson a portion of the existing
golf course will have no effect on the mountain plover because the golf course does not
contain any habitat for this bird.

Cumulative Effects

Cumulative effects of the Applicants' Proposed Projectsare addressed in Chapter X of
the original BA. Futurestate, local, or privateactionsthat are reasonably certain to
occur within the Study Areamay result in direct and indirect effects on wetland-
dependent and upland species; such effectswould be compar able to those described
above and in Chapter 10 of the original BA. Cumulative construction-related impacts
could include direct loss of habitat, dust emissions, erosion, sedimentation, hazardous
material spills, introduction of invasive nonnative plant species, and injury or direct
mortality of wildlife. Long-term cumulative effectscould include hydrologic changesand
water quality effects, impacts resulting from pesticide use, and adverse effectsrelated to
human disturbance and invasive speciesin sensitive habitat areas. Without proper
controls, management, and enforcement, increased human activity in habitat surrounding
development in the Study Areacould disturbhabitats and populations of lised species.
Cumulative effectsresulting from habitat fragmentation would also occur when lands,
habitats, or speciesin the Study Area become isolated as a result of urban development
that creates a barrier between previously contiguous habitats or populations.

Although some fragmentation is likely to result from cumulative development and growth
in the Study Area, the Proposed Actions and the Conservation Measureswill preserve
extensive contiguous high-quality habitat to compensatefor the potential fragmentation
of habitat resulting from project implementation. Moreover, the Parameters and
Conservaion Measures specify habitat restoraion and enhancement, as appropriate, for
Impacts on vernal pools; such restoration and enhancement will offset some of the effects
of habitat loss and fragmentation. Parameter 3 specifiesthat the County will provide
assurancesthat it will require discretionary projectsunder County jurisdictionwithin the
Study Areato comply with the Act. Accordingly, the County must comply with the
Parameters before future development of projectsnot addressed in this Biological
Opinion may proceed within the Study Area. With implementation of the Conservation
M easures and Parameters, the cumulative effects of the Proposed Actions will be similar
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to or lessthan the effects of the Applicants’ Proposed Projectsfor the reasons described
above (General Effects of the Proposed Actions).

Fleshy owl’ s-clover, Colusa grass, San Joaquin Orcutt grass, hairy Orcutt grass,
Hoover’s spurge, Greene’ s tuctoria, vernal pool tadpole shrimp, vernal pool fairy shrimp,
and Conservancy fairy shrimp are all wetland-dependent species. Many of the activities
affecting these specieswithin the Study Areawill therefore be reviewed under section 7
of the Act asaresult of the federal nexus provided by section 404 of the Clean Water
Act. However, an undetermined number of future projectsthat alter the habitat of these
vernal pool species (aquatic and surrounding upland habitats) could go forward without
the need for a section 404 permit. Specifically, recent changesrelated to the definition of
waters of the United States and the corresponding treatment of isolated waters may result
in the implementation of projectswith effectsto federally-listed vernal pool speciesthat
would have previously been addressed in section 7 consultations related to Section 404 of
the Clean Water Act. Inthe absence of afederal nexus, projectswould still require
federal take permitsif they result in take of any lised vernal pool crustaceans.

Activitiesthat would potentially affect liged vernal pool speciesin the Study Area
include, but are not limited to: development associated with urban, water, flood control,
highway/roadway and utility projects; applicaion of herbicides/insecticides(i.e., chemical
contaminants); conversion of vernal pools and/or vernal pool grasslandsto agricultural
uses; and applicaion of seasonal water to create irrigated pastures. Inaddition,
conversion of rangeland to active agricultural usesin Merced County does not require a
special use permit, grading permit, or any other type of discretionary decision by the
County, nor does it require a conditional use per mit fromthe County prior to
implementation of the action. Therefore, this type of conversion may go unnoticed by the
local and federal agenciesand an unknown amount of vernal pool and vernal pool
grassland habitat may be affected by deep-ripping for the planting of vinesand orchards.

It is expected that agricultural conversion within the Study Areawould be limited to the
periphery of the existing Redding- Pentz-Cor ning soil assodi ation (soilsthat support the
formation of vernal pools). Because the hardpan associated with these soils has been
shown to reestablish within afew yearsof disturbance, the soils are very restrictive in
terms of the cost and effort needed for preparation and maintenance (e.g., cobble
removal), and most conversion appearsto be associated with inclusions of less
constrained soils. The lack of available water for irrigation within rangelandsunderlined
by Redding- Pentz-Cor ning soils al so constrains the development of active agricultural
uses on these lands. Vernal pool habitat in the Study Areais currently used primarily for
livestock grazing, which could adversely affect lised vernal pool speciesif the timing,
amount, and intendty of grazing degrades habitat valuesor removesliged plants.

All federally lised speciesin this biological opinion may be adversely affected by future
State, local, or privateactions such as urbanization, water development, flood control,
and highway/roadway and utility projectsthat result in the loss of habitat. Dueto the
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widespread presence of wetlandsin the Study Area, most projectsin this area would
require afederal 404 permit and would not be considered cumulative under section 7 of
the Act. The bald eagle may al so be adversely affected by the humanintrusion and
disturbance associated with increased recreational uses at L ake Y osemite and
surrounding grasslandswithin the Study Area. This latter disturbance may result in the
abandonment of foraging habitat or roost sitesthat are otherwise suitable for the species.
However, giventhat the bald eagle is widespread and recovery goals have been met,
effectswithin the Study Areaare not likely to appreciably reduce the numbersor
digributionof this species.

Available dataindicates that San Joaquin kit foxes occasionally and irregularly occur in
southeastern Merced County. This speciesmay be adversely affected by future State,
local, and privateactionsin the Study Area. Inaddition, the recovery planfor this
speciesidentifiesarecovery strategy and actions that are intended to protect existing San
Joaquin kit fox habitat (including existing connections between habitats) in the
northeastern segment of the species’ geographic range. Future activitiesin the Study
Areathat would either remove suitable habitat or create barriersto the movement of kit
foxesfrom established populations on the valley floor could adversely affect the species.

Grasslandswith low, sparse cover and disced agricultural fields provide foraging habitat
for mountain plover that occasionally and irregularly occur in the Study Areaduring
migration and winter. Therefore, the speciesmay be adversely affected by future State,
local, and privateactionsin the Study Area.

Conclusion

The Service hasreviewed the current status of fleshy owl’ s-clover, Colusa grass, San
Joaquin Valley Orcutt grass, hairy Orcutt grass, Hoover’s spurge, Greene’ s tuctoria,
Hartweg’s golden sunburst, vernal pool fairy shrimp, Conservancy fairy shrimp, vernal
pool tadpole shrimp, valley elderberry longhorn beetle, bald eagle, and San Joaquin kit
fox, the Description of the Proposed Action with Parameters, the environmental baseline
for the action area, the effects of the proposed UC Merced Campus and associated
infrastructure and the cumulative effects. It isthe Service s biological opinionthat the
UC Merced Campus and associated infrastructure, based upon implementation of and
compliancewith all of the conservation measures and parameters, asidentified in the
Description of the Proposed Action, isnot likely to jeopardize the continued existence of
lisged species. No critical habitat is now designated within the Study Area, therefore,
none will be affected. Ascritical habitat areas are designated, the Servicewill examine
the effects of the Proposed Actions on critical habitat and determine an appropriate
response at that time.

INCIDENTAL TAKE STATEMENT
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Section 9(a)(1) of the Act and Federal regulation pursuant to section 4(d) of the Act
prohibit the take of endangered and threatened fish and wildlife specieswithout special
exemption. Take isdefined as harass, harm, pursue, hunt, shoot, wound, kill, trap,
captureor collect, or to attempt to engage in any such conduct. Harass is defined by the
Serviceas an intentional or negligent act or omission which creates the likelihood of
injury to aliged speciesby annoying it to such an extent asto significantly disrupt normal
behavioral patterns whichinclude, but are not limited to, breeding, feeding, or sheltering.
Harmis defined by the Serviceto include significant habitat modification or degradation
that resultsin death or injury to lised speciesby impairing behavioral patterns including
breeding, feeding, or sheltering. Incidental take is defined astake that isincidental to,
and not the purpose of, the carrying out of an otherwise lawful activity. Under the terms
of section 7(b)(4) and section 7(0)(2), taking that isincidental to and not intended as part
of the agency action is not considered to be prohibited taking under the Act provided that
such taking isin compliance with this Incidental Take Statement.

Sections 7(b)(4) and 7(0)(2) of the Act, whichrefer to terms and conditions and
exemptions on taking lised fish and wildlife species, do not apply to lised plant species.
However, section 9(a)(2) of the Act prohibitsremoval, reductionto possession, and
malicious damage or destruction of liged plant specieson Federal landsand the removal,
cutting, digging up, or damaging or destroying such speciesin knowing violation of any
Statelaw or regulation, including State criminal trespass law. Actions funded, authorized
or implemented by a Federal agency that could incidentally result in the damage or
destruction of such specieson Federal landsare not a viol ation of the Act, provided the
Servicedeterminesin a biological opinionthat the actions are not likely to jeopardizethe
continued existenceof the species.

A Preferred Alternative for the Proposed Actions will be chosen in the future as a result
of the NEPA and LEDPA processes. Until such time as the Service has completed its
review of the Preferred Alternative and confirmed compliance with the Parameters and
conservaionmeasuresno incidental take is authorized by this biological opinion. Based
on the best scientific dataavailable at the time, the Servicewill determine if the Preferred
Alternativeisin compliance with the Parameters. Further consultationwill be required
for the Serviceto issueincidental take authority for any of the speciescovered by this
biological opinion.

Reporting Requirements

The following reporting requirementswill assist the Servicein tracking the success or
failure of the Conservation Measures proposed by the Applicantsin the Description of the
Proposed Action for Phase 1 of UC Merced. The activity, type of reporting requirement,
reporting format, and timing of reporting arelised in Table 10 (attached).
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The Applicants must providethe Servicewith annual reportsto describe the progress of
implementation of all the commitmentsin the Conservation Measures of this biological
opinion. The first report isdue January 31, the first year after groundbreaking, and
annually thereafter, until performancecriteria are met.

The Sacramento Fish and Wildlife Office isto be notified within three working days of
the finding of any dead lised wildlife speciesor any unanticipated harmto the species
addressed in this biological opinion. The Service contact person for this isthe Chief,
Endangered SpeciesDivisonat (916) 414-6620.

The Corps must require the Applicantsto report to the Serviceimmediately any
information about take or suspected take of liged wildlife speciesnot authorized in this
opinion. The Corps must notify the Servicewithin 24 hours of receiving such
information. Notificaion must include the date, time, and location of the incident or of
the finding of adead or injured animal. The Service contact isthe Service’s Law
Enforcement Divisonat (916) 414-6660.

Any contractor or employee who during routine oper ations and maintenance activities
inadvertently kills or injures aliged wildlife species must immediately report the incident
to their representative. This representative must contact the California Department of
Fish and Game immediately in the case of adead or injured animal. The California
Department of Fish and Game contact for immediate assistanceis State Dispatch at

(916) 445-0045.

The U.S. Fishand Wildlife Service Regional Office in Portland, Oregon, must be notified
immediately if any dead or sick lised wildlife speciesis found in or adjacent to pesticide-
treated areas. Cause of death or illness, if known, also should be conveyed to this office.
The appropriate contact is Richard Hill at (503) 231-6241.

CONSERVATION RECOMMENDATIONS

Section 7(a)(1) of the Act directsFederal agenciesto utilize their authoritiesto further
the purposes of the Act by carrying out conservation programs for the benefit of
endangered and threatened species. Conservationrecommendations are discretionary
agency activities that can be implemented to further the purposes of the Act, such as
preservaion of endangered specieshabitat, implementation of recovery actions, or
development of informationand databases.

1) The University and County should assist the Servicein implementing recovery
actionsidentified inthe Valley Elderberry Longhorn Beetle Recovery Plan,
Recovery Plan for Upland Species of the San Joaquin Valley, California, the
Pacific Bald Eagle Recovery Plan, and the Recovery Plan for Vernal Pool Species
(in preparation).
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2) Conduct scientific studies on the California tiger salamander and midvalley fairy
shrimp to support conservation activities.

3) Evad uate speciesof concern, particularly the midvalley fairy shrimp and the
California tiger salamander, and their associated habitats to assess possible adverse
effects of the UC Merced campus and community and implement Conservation
Measures that could protect these species.

4) Implement actions to conserve the California tiger salamander and midvalley fairy
shrimp in eastern Merced County.

5) Provide outreach to the public and to schools on protecting listed species,
establishing safe harbors, forming partnershipsthat foster conservation, and
habitat conservation planning.

6) The University of California should review current management on landsit holds
conservaion easementsfor, to determine compatibility with wildlife use, and
adjust if appropriate and feasible.

7) The University should coordinatewith the Service, CDFG, the County, and private
landownersto continueto participatein the development of an NCCP/HCP
consistent with the Planning Agreement.

In order for the Serviceto be kept informed of actions minimizing or avoiding adverse
effectsor benefitting lised speciesor their habitats, the Servicerequestsnotification of
the implementation of any conservation recommendations.

REINITIATION--CLOSING STATEMENT

This concludes formal consultation on the action(s) outlined in the Description of the
Proposed Action. Asprovidedin 50 CFR 8402.16, reinitiation of formal consultaionis
required wherediscretionary Federal agency involvement or control over the action has
been maintained (or is authorized by law) and if: (1) the amount or extent of incidental
take is exceeded; (2) new informationreveals effects of the agency action that may affect
lised speciesor critical habitat in amanner or to an extent not considered in this opinion;
(3) the agency action is subsequently modified in a manner that causes an effect to the
lised speciesor critical habitat that was not considered in this opinion; or (4) anew
speciesisliged or critical habitat designated that may be affected by the action. In
instanceswherethe amount or extent of incidental take is exceeded, any oper ations
causing such take must cease pending reinitiation.

Please contact Karen Harvey or Susan Jones of this office at (916) 414-6600, if you have
any questions.
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Figurel - Study AreaMap

Figure 2 - Phase 1 CampusDesign

Figure 3 - Kit Fox Canal Crossings, Existing and Proposed
Figure 4 - Conservation/Mitigation Areas

Table 1 - Land and Easement Acquisitions, attached
Table 2 - Summary Table of Species Occurrence, attached

Table 3 - intext
Table4 - intext
Table5 - intext
Table 6 - intext
Table7 - intext

Table 8 - Losses and Estimate of Extant Vernal Pool Grasslandsin Five Countiesin the
San Joaquin Valley, California, attached
Table 9 - Unpermitted Conver sions of Wetlands/Endangered SpeciesHabitat in Five
Countiesin the San Joaquin Valley, California, attached
Table 10 - Reporting Requirements, attached

Enclosure

AbbreviationList

cc:
University of California, Merced (Attn: Ric Notini)

Sincerely,

C. Aoy

Cay C. Goude
Acting Field Supervisor

UC Development Office, Merced County (Attn: Bob Smith)
California Department of Fishand Game (Attn: Pat Brantley)
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Enclosure
Abbreviation List

BA - Biological Assessment

BMP - Best Management Practices

CAA - Comprehensive Alternatives Analysis

CNDDB - Cdlifornia Natural Diversity Database

CEQA - Cdlifornia Environmental Quality Act

CLR - CampusLand Reserve

CNR- CampusNatural Reserve

CST - Cyril Smith Trust

CWA - Clean Water Act

DA - Department of the Army

DEIR - Draft Environmental Impact Report

EIR - Environmental Impact Report

EIS - Environmental Impact Stat ement

HCP - Habitat ConservationPlan

HMP - Habitat Mitigation Plan

IPM - Integrated Pest Management

LEDPA - Least Environmentally Damaging Practicable Alternative

LRDP - Long Range Development Plan

NCCP - Natural Communities Conservation Plan

NEPA - National Environmental Policy Act

OCAP - Operations Criteria and Plan; refersto the Service's March 6, 1995, 1-1-94-F-
70, biological opinionon the Effectsof Long-term Operations of the Central Valley and
State Water Projectson the Threatened Delta Smelt and the Proposed Threatened
Sacramento Splittail.

RMP - Resource Mitigation Plan

UC - University of Caifornia

UCP - University Community Plan

VST - Virginia Smith Trust

WCB - Wildlife ConservaionBoard



