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Executive Summary

EXECUTIVE SUMMARY
INTRODUCTION

Williamson County, Texas, contains habitat occupied by three karst invertebrates and two bird
species that the U.S. Fish and Wildlife Service (Service) has listed as endangered under the
Endangered Species Act of 1973, as amended. The County also contains habitat for other rare
species, including at least four species of salamanders and 19 species of karst invertebrates that
may be in need of conservation efforts to preclude the need for listing in the future.
The presence of endangered species habitat has significantly affected both public and private
development activities within Williamson County. As the County continues to grow, conflicts
with the requirements of the Endangered Species Act will likely increase, and important open
space and habitat may be lost. Williamson County has determined that it is in the best interests
of the County’s natural resources and long-term economic growth to prepare a regional habitat
conservation plan (RHCP) that will support an incidental take permit (the Permit) allowing
limited impacts to four of the listed species, provided certain conservation and management
actions are implemented.

The RHCP will facilitate a regional-scale approach to Endangered Species Act permitting that
leads to conservation of less fragmented tracts of habitat that are better for the species and a
participatory process that requires less time and money for applicants compared to processing
individual permits through the Service. The RHCP is needed to ensure that public and private
development goes forward in an orderly, efficient manner consistent with the protection of rare
species. Without an RHCP, it is likely that rare species in the County would be negatively
impacted by future development projects and the prospects for recovery would be diminished.
The urgency for addressing habitat and species protection in an organized and predictable
manner is underscored by the high rate of growth projected for Williamson County. In the next
30 years, population in the County is expected to grow from under 400,000 to over 1.5 million,
an increase of over 300 percent. An estimated 69 percent of this growth will occur in the Karst
Zone,' where most of the endangered and rare species and their habitat are found.

The permit area for this RHCP is Williamson County in central Texas, and the County will hold
the proposed Permit. The administrative entity that will manage the Permit will be the
Williamson County Conservation Foundation (Foundation). While the entire County will be
covered by the Permit, potential habitat for the listed and other rare/endemic species in the
County occurs primarily on the Edwards Plateau, particularly the Karst Zone, west of Interstate
Highway 35 (Figure ES-1). Thus, all anticipated incidental take and most of the specified
mitigation will also occur in that portion of the County.

! Veni and Associates (1992) defined four karst zones in Williamson County based on lithology, geologic controls
on cave development, and distributions of known caves and cave fauna. In 1992, Zones 3 and 4 were judged to have
little or no potential to provide habitat for troglobitic invertebrates, and that remains the case today. Zone 1 was
known to contain listed invertebrates, and Zone 2 was thought to have a high potential to do so. Since 1992, listed
karst invertebrates have been collected from both Zones 1 and 2; therefore, theses two zones have been combined in
this RHCP and are collectively referred to as the “Karst Zone.”
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Executive Summary

Two categories of species are addressed in this RHCP: covered species and additional species.
“Covered species” are the federally listed species to be included on and covered by the Permit.
The covered species in the Williamson County RHCP include two federally listed karst
invertebrates: the Bone Cave harvestman (7exella reyesi) and Coffin Cave mold beetle
(Batrisodes texanus). Two federally listed bird species are covered as well: the golden-cheeked
warbler (Dendroica chrysoparia) and black-capped vireo (Vireo atricapilla). Twenty-four
“additional species” addressed in the RHCP, including the Tooth Cave ground beetle (Rhadine
persephone), which is currently listed as endangered, are not covered by the Permit.”> As the
RHCP is being implemented, the Foundation will evaluate on an ongoing basis the degree to
which the plan is providing conservation benefits to these additional species and what
supplementary measures, if any, the Foundation could implement through the RHCP to
contribute to their conservation. If the County determines that coverage of any additional
species would benefit both the landowners of Williamson County and the species in question, the
County may apply for any appropriate amendments to the RHCP and the Permit.

In addition to providing the affected landowners of Williamson County with an improved
process for complying with the Endangered Species Act, the primary purposes of this RHCP are
to 1) contribute to and facilitate the recovery of the federally listed endangered Bone Cave
harvestman, Coffin Cave mold beetle, golden-cheeked warbler, and black-capped vireo (the
covered species); and 2) assist the Service in precluding the need to list the 19 rare, currently
non-listed karst species and four rare salamander species (all additional species). The
conservation actions, as detailed in the RHCP, will facilitate compliance with the Endangered
Species Act by implementing a comprehensive, coordinated strategy for future species
conservation throughout the County.

The incidental take of covered species associated with the following otherwise lawful activities
would be authorized under and in accordance with this RHCP: road construction, maintenance,
and improvement projects; utility installation and maintenance, including but not limited to
power and cable lines; water, sewer, and natural gas pipelines; construction of plants and other
facilities; school development or improvement projects; public or private construction and
development; and land clearing. The activities authorized under this RHCP are expected to
impact the covered species in the County. Direct impacts to covered species may occur if
development and construction results in the disturbance, alteration, or removal of occupied and
potentially occupied habitat. Species may also be indirectly impacted by negative changes in
habitat quality, which may occur due to removal of existing vegetation, alteration of drainage
patterns, increased habitat fragmentation, increased populations of predatory or competitive
species, and other indirect effects of proximity to development activities.

ANTICIPATED IMPACTS (TAKE) AND MITIGATION

An objective of the RHCP is to promote the conservation of endangered and rare species in
Williamson County by helping plan participants avoid and minimize impacts to suitable habitat
for these species. The plan also is designed to help participants minimize disturbance during the

2 This RHCP does not anticipate the need for permitting take of the Tooth Cave ground beetle because in
Williamson County it is restricted to the Cedar Park area, which has little open space left for new development that
would potentially affect the species.

Final Williamson County
X Regional Habitat Conservation Plan



Executive Summary

nesting season for the endangered golden-cheeked warbler and black-capped vireo. These
measures will benefit the species addressed in this RHCP, but incidental take of the covered
species will occur nonetheless. A summary of RHCP anticipated take and mitigation/
conservation measures for the covered and additional species is presented in Table ES-1.
Allowable take is considered in the context of the entire life of the plan rather than in any plan
year. Annual take is likely to vary from year to year; however, an amendment to the incidental
take permit will be required only if the 30-year estimate for take is expected to be exceeded.

The RHCP anticipates allowing take for the Bone Cave harvestman prior to full implementation
of the mitigation described in Table ES-1; that is, prior to the final acceptance and approval of
three karst fauna areas (KFAs)® in each of three karst fauna regions (KFRs)* (North Williamson
County, Georgetown, and McNeil/Round Rock KFRs). Such take will be allowed because this
species occurs in at least three known locations in each KFR that have a high probability of
qualifying for designation as KFAs. Under this RHCP, no take, except with respect to the Karst
Zone,” will be authorized for Coffin Cave mold beetle in a specific KFR unless a minimum of
three Service-recognized KFAs in that KFR have been identified for that species and remain
available for conservation, or, subject to Service approval, authorizing take would not preclude
the Foundation from achieving RHCP goals. Take for the golden-cheeked warbler will be
authorized as soon as the Foundation has acquired sufficient mitigation credits to cover the take
(generally at a 1:1 mitigation ratio®). Take for the black-capped vireo will be authorized as soon
as the Permit is issued and the appropriate fee is paid by a participant (mitigation for the vireo
will be provided on a rolling basis as explained later in this executive summary).

Anticipated Impacts, Participation Fees, and Mitigation for Karst Species. In this RHCP,
estimates of relative impact to listed species-occupied karst habitat are based on the limited, but
best available scientific information on development-related and quantifiable changes in
moisture and nutrient supply to the cave systems. For calculating levels of take, this RHCP
provides estimates of 1) the number of acres of potential habitat within the Karst Zone of
Williamson County that may be altered or removed and 2) the number of occupied caves and
associated surface habitat that may be impacted with implementation of the covered actions (see
Table ES-1).

3 According to the Recovery Plan for the endangered karst invertebrates of Travis and Williamson Counties a KFA
is an area known to support one or more locations of a listed species and is separated from other KFAs by geologic
and hydrologic features that create barriers to the movement of water, contaminants, and troglobitic fauna.

* Karst fauna regions are large geographic areas delineated based on features related to regional geology and
hydrology as well as the distribution of dozens of troglobitic species. Four KFRs are recognized within Williamson
County: McNeil/Round Rock KFR, Cedar Park KFR, Georgetown KFR, and North Williamson County KFR.

> Incidental take in the Karst Zone refers to potential impacts to karst species habitat in previously undetected voids,
and potential impacts to karst species habitat resulting from surface disturbance more than 345 feet from an
occupied cave.

% The ratio of 1:1 represents what is believed to be an appropriate mitigation ratio that will apply to the overriding
majority of participant transactions. In most cases, the habitat impacted will be of lower quality (more fragmented
with a lower probability of warbler occupancy) than the conservation bank habitat acquired for mitigation. It is
recognized, however, that in rare instances impacted habitat will be of a higher quality than the Williamson County
norm, and in these cases a higher mitigation ratio may be justified. The RHCP reserves the right, based on
quantification of habitat values, to either deny participation of a land development project, or increase the mitigation
ratio from 1:1 to 1.5:1 or up to 2:1.
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Table ES-1. Summary of the Williamson County RHCP anticipated take and mitigation for the covered
species and conservation measures for the Georgetown salamander and other additional species.

Species How Level of take Estimated Participation Fee Mitigation or Conservation Measures
Determined Covered Take Structure
Over Life of
RHCP!
Bone Cave Impacts to species- 210 species- Karst Zone (includes By Year 10 acquire and manage 9 to 15,
Harvestman occupied caves based occupied caves, impacts to previously 40- to 90-acre KFAs totaling
and on gftfects to ‘cav? ’ including: undetgc(tjed §gecie§- ?hpproﬁlr:n:tgly 700hacfrfhs (?hmini}r?;g of
) moisture regime (surface . occupied voids an ree KFAs in each of the three s
Coffin Cave recharge area) and %' other direct and indirect | occupied by the covered karst species).
Mold Beetle | nutrient input (primarily ' incidental take outside of | To qualify as Service-approved, long-
cave cricket foraging Impact Zone B: Impact Zones A and B, term, viable KFAs, the KFAs may be
area) measured in 60 caves below): $100/acre newly established or may be existing
distance from cave. ('?g\'/:fllj';? one Species-occupied caves: | Karst conservation areas enlarged and/or
Number of species- ﬁndetectgd Disturbance in Impact put under permanent management
occupied caves in two species- Zone A: $10,000/acre To enhance .RHCI.D efforts towards
Zones: occupied void - ) recovery of ||§Fed |nvenebrate§ preserve
. Disturbance in Impact | yp to six additional KFAs acquired with
Impact Zone A (50 per year Zone B (does not End d Spedies Act section 6 fund
345 ft from cave discovered and include impacts to n te;]ngere pecies Act section b unas
footprint). destroyed during previously undetected Or Other sources.
Impact Zone B (within construction). species-occupied Assume management/ monitoring of
50 ft of cave footprint). voids): $400,000 flat 10 of the 22 existing karst conservation
fee. areas.
Golden- Acres of impact to Direct and Indirect | $7,000/acre for impacted | Purchase 500 Hickory Pass Ranch
cheeked known and potential Impacts: habitat beginning in mitigation credits each in Years 1 and 4
Warbler habitat patches verified 6.000 acres Year 2, increasing (1,000 total) and establish a preserve(s)/
with habitat ' ' by $500/year for 10 conservation bank(s) in the County.2
assessments or years. Possibly purchase additional mitigation
breeding bird surveys. credits outside the County.
Black-capped | Same as for golden- Direct Impacts: $5,000/acre for impacted | As accumulated participation fees allow,
Vireo cheeked warbler 4267 acres. potential or occupied restore and/or enhance protected vireo
’ habitat, with fees habitat on a rolling basis.
increases evaluated on
an annual basis.
Georgetown N.A. N.A. N.A. Conduct research and monitoring in
Salamander Years 2-6, develop a conservation
strategy for the species in Year 2, and
explore feasibility of a Candidate
Conservation Agreement with
Assurances.
Additional N.A. N.A. N.A. Mitigation measures for covered species
Species likely to benefit some or all additional

species. Fund and manage research and
public awareness programs. Periodically
evaluate effect of beneficial actions and
potential need to convert additional
species to covered species.

1 The estimate of covered take is based on a projected 20% level of participation in the plan, a level that may be exceeded over the life of the RHCP. This
reasonable estimate is not intended to establish a maximum amount of authorized take; rather, because the mitigation and conservation measures of the
RHCP for the covered karst species amount to satisfaction of recovery criteria, all covered take within the karst will be fully mitigated.

2 Williamson County has already purchased the first 500 acres of Hickory Pass Ranch Conservation Bank mitigation credits, as well as 115.52 acres of in-

county warbler mitigation credits at the Whitney Tract near Lake Georgetown.
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Approximately 15.5 percent (112,000 acres; 45,325 hectares) of the County is underlain by
geology that is likely to contain caves with endangered karst invertebrates. At the present
time, approximately 28.6 percent, or 32,000 acres (12,950 hectares), of the Karst Zone have
already been developed or somewhat disturbed. This leaves approximately 80,000 acres
(32,375 hectares) of currently undeveloped karst habitat in the County. At least 590 caves have
been identified in Williamson County, with over 160 caves known to contain covered or
additional species. The RHCP estimates that participation levels under this incidental take
permit will range from 10 to 20 percent (i.e., it is anticipated that 10-20 percent of future
development on the remaining 80,000 acres of undeveloped karst habitat in the County will be
authorized under this RHCP).

To avoid overestimating income from participation, the RHCP assumes 10 percent participation
for income estimates. Caves both with and without surface expressions and with and without
listed species will be encountered and impacted. To compensate for impacts to these previously
undetected voids, the participation fee for any development in the Karst Zone as depicted in
Figure ES-1 will be $100/acre.’

Over the 30-year life of the RHCP it is estimated that 150 species-occupied caves will be directly
and/or indirectly impacted within an area between 50 feet (15 meters) and 345 feet (105 meters)
from the cave footprint (Impact Zone A). The participation fee for such impacts to a known
species-occupied cave will be $10,000/acre. Based on historical development patterns and
related cave discoveries, it is also anticipated that a total of 60 species-occupied caves will be
directly and/or indirectly impacted by plan participants within an area 50 feet of the cave
footprint (Impact Zone B). This estimate includes previously undetected voids damaged during
construction activities. The participation fee for such impacts to a known species-occupied cave
will be $400,000/cave. Impacts to previously undetected voids occupied by covered karst
species are covered by the Karst Zone fee, as are any impacts to a known cave’s ecosystem
resulting from surface disturbance more than 345 feet from the cave’s footprint.

Full mitigation for anticipated impacts to karst species is expected to be realized in the
fulfillment of the biological goals of the RHCP, which are focused on ensuring Recovery Plan
goals for the karst covered species in Williamson County are reached as quickly as possible by
the following actions: 1) contributing to and/or facilitating the establishment and perpetual
adaptive management/monitoring of 9 to 15 Service-approved KFAs on 700 acres (202 hectares)
of newly acquired (by deed or conservation easement) land; 2) implementing perpetual adaptive
management/monitoring plans® for 10 karst conservation areas that are already established, but
not provided with guaranteed long-term funding; 3) implementing and providing funding for a
30-year research and public awareness program on Williamson County endangered and rare
species; and 4) while not required as mitigation, establishing an additional six KFAs as a non-
mandatory RHCP recovery enhancement activity with Endangered Species Act section 6 and
other sources of external funding.

7 All participation fees identified in the RHCP are subject to reassessment and adjustments over the life of plan. For
planning purposes, all fees related to impacts to karst habitat are estimated to increase by 10 percent every five
years.

¥ The Foundation would prepare and implement the adaptive management/monitoring plans following Service
guidance procedures.
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Anticipated Impacts, Participation Fees, and Mitigation for Bird Species. This RHCP
evaluates acres of potential habitat removed as an indicator of take levels for the two endangered
covered bird species.” An estimated 34,465 acres (13,947 hectares) of woodland habitat that
could potentially support golden-cheeked warbler and 4,267 acres (1,726 hectares) of potential
scrubland habitat that could potentially support the black-capped vireo have been mapped within
Williamson County.

Take of occupied or potential golden-cheeked warbler habitat is estimated to be 6,000 acres
(2,428 hectares) over the 30-year plan period. Mitigation for anticipated impacts to the golden-
cheeked warbler is expected to be realized in the fulfillment of the biological goals of the RHCP,
which include using up to 1,000 acres (405 hectares) of Hickory Pass Ranch Conservation Bank
credits in adjacent Burnet County for 1,000 acres of occupied or potentially occupied woodland
within Williamson County. The County has also initiated a program of purchasing high quality
habitat within the County for golden-cheeked preserves that will be a source of additional
mitigation credits for the RHCP.'® The participation fee for golden-cheeked warbler will start at
$7,000/acre for mitigation credits. Take for occupied or potential vireo habitat is estimated not
to exceed 4,267 acres over the life of the plan. Mitigation for this take will start at $5,000/acre of
impact, and the accumulated fees will be expended on the restoration, enhancement, or
management of vireo habitat on protected lands within or outside the County. Both the warbler
and the vireo will also benefit from the implementation and funding of a 30-year prioritized
research effort and public awareness program on the County’s endangered and rare species.

Anticipated Impacts and Mitigation for Additional Species. Actions authorized under this
RHCP may impact additional species, including the Georgetown salamander, a candidate for
listing. The three other salamander species included as additional species are either very rare
within the permit area or occur in drainages that may be marginally affected by RHCP covered
actions. The 20 species of karst invertebrates (19 non-listed, 1 listed) included as additional
species could be affected by the covered actions as well as benefit from RHCP karst mitigation.

The Georgetown salamander may be impacted by covered actions through the potential
degradation of water quality and quantity in springs and streams in the watersheds where the
species occurs. However, sufficient data on the relationship between development and spring
water quality/quantity are not available to quantitatively predict levels of impact of the RHCP
covered actions on this salamander. The RHCP does not anticipate any direct mortality of
Georgetown salamanders or measurable impacts to their habitat at the present time; however, it
is possible that the covered actions will cause some unquantifiable amount of indirect impact to
salamander habitat. Primarily as a means of gathering sufficient scientific information on the
Georgetown salamander to determine the species status and conservation strategy and actions

? Impacts to golden-cheeked warbler habitat include both direct and indirect impacts; indirect impacts are measured
from the edge of development or disturbance to 250 feet (76.2 meters) into adjacent potential or occupied habitat.
All impacts to black-capped vireo habitat will be direct. Activities covered under the RHCP are not expected to
result in indirect impacts to vireo habitat because the vireo is considered an edge species and occupies early
successional habitat. Mitigation will only be required for direct impacts to vireo habitat.

' The County recently purchased 115.52 acres of golden-cheeked warbler habitat (in the Whitney Tract) adjacent to
U.S. Army Corps of Engineers protected land at Lake Georgetown to use as in-county mitigation for future impacts
to warbler habitat resulting from activities covered by the RHCP.
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needed to preclude listing, the RHCP includes implementing and funding a five-year species-
specific research and monitoring effort. Additional mitigation measures include preparing a
conservation strategy for the species within two years of plan implementation, and investigating
the feasibility of developing a Candidate Conservation Agreement with Assurances. It is also
noted that the Service has expressed the opinion that voluntary compliance with Texas
Commission on Environmental Quality’s (TCEQ’s) optional water quality measures'' is
sufficient to avoid take of the Georgetown salamander.

PARTICIPATION PROCESS

Any party within Williamson County desiring to undertake activities covered by this RHCP
within an area that contains potential habitat for the covered endangered karst invertebrates,
golden-cheeked warblers, or black-capped vireos may be eligible for participation. The County
will, however, reserve the right to decline to allow a participation in the plan where that
participation would not be consistent with the biological goals and objectives of the plan or
might cause there to be insufficient mitigation available for anticipated County infrastructure
needs.

For the karst invertebrates, the RHCP and proposed Permit will authorize incidental take by plan
participants for any covered project occurring within the following three karst fauna regions:
North Williamson County KFR, Georgetown KFR, and McNeil/Round Rock KFR for the Bone
Cave harvestman, and North Williamson County KFR and Georgetown KFR for the Coffin Cave
mold beetle. No incidental take coverage will be authorized for karst invertebrates through this
RHCP within the Cedar Park KFR. During the Foundation’s review of a participant’s conceptual
development plan, Service-permitted biologists and/or geologists employed or contracted by the
Foundation will conduct habitat assessments and presence/absence surveys for the four covered
species as needed, and the Foundation will determine the appropriate participation fees based on
a published fee schedule (see preceding section for proposed starting participation fees). Costs
for the Foundation review will be born by the participant.

Participant land contributions that will contribute to RHCP objectives for acquisition of karst and
or bird preserves can be accepted in lieu of participation (mitigation) fees. All such transactions
will be negotiated on a case-by-case basis and will be supported by appraisals and other
appropriate analyses acceptable to the County.

RHCP COSTS AND FUNDING MECHANISMS 2

The anticipated costs and income for the 30-year period of the RHCP are presented in
Table ES-2. According to the financial plan developed for the RHCP, the plan will operate with

" Optional measures adopted by the TCEQ in connection with its Edwards Aquifer water quality program (TCEQ
2005).

'2 All financial projections provided in this document or authorized under the plan are merely estimates intended to
demonstrate that the plan is financially feasible. The funding plan is not substantially prescriptive of the timing,
size, or nature of actions that may be taken or authorized under the plan. While specific elements of the overall
financing plan may change over the 30-year plan period, the permitted take and the mitigation to accommodate that
take will not change. Every year during the 30-year life of the RHCP the County will re-evaluate the financial plan
to ensure adequate funding and appropriate disposition of excess revenues to meet plan goals.
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positive annual cash flow beginning in Year 1. In Year 30, a foundation endowment will be
funded with a contribution of $20,025,000 from RHCP-generated funds, resulting in a total
endowment at Year 30 of $20,400,000. The financial plan projects a surplus of approximately
$20,644,270 by Year 30.

Funding for this RHCP will be generated from five primary sources: 1) participation (mitigation)
fees collected from participants; 2) return on endowment investments; 3) County land acquisition
funds for parks and open space, provided a public access plan is in place; 4) County advance
funding from road improvement mitigation funds;"® and 5) a Tax Benefit Financing (TBF)
program. RHCP initiation costs are expected to be covered with County land acquisition and
road improvement mitigation funds in the early years of the plan before participation fees and the
TBF program provide sufficient revenues to cover expenses.

The RHCP proposes to accrue funds through a TBF program covering parcels participating in the
plan. Under the TBF mechanism, a small portion of the tax on the value of improvements made
after plan participation is directed back into the plan. Revenues from the TBF fund are then used
to pay for RHCP costs.

Assuming a 15 percent tax revenue diversion to the RHCP, in Year 1, $50,764 will be available
from the TBF program, and at Years 10 and 20 this amount will be $764,729 and $2,277,761,
respectively. The cumulative 30-year benefit to the RHCP under the TBF program will be
$56,990,033.

Table ES-2. RHCP annual income and expenses for Years 1, 10, 20, and 30, and
cumulative costs and income over 30-year life of the plan.1

Costs? Income
Annual Year 1 $6,639,250 $6,946,864
Annual Year 10 $2,736,378 $2,782,938
Annual Year 20 $2,120,587 $3,172,781
Annual Year 30 $21 ,067,4203 $6,547,936
30-Year Cumulative $80,832,669 $101,476,939

' All projections for costs and income are estimates and serve to demonstrate the financial feasibility of the plan.

2 Costs include administrative expenses, land acquisition and management for preserves, and research and public
awareness programs.

% Year 30 costs include a final contribution of $20,025,000 to the endowment to ensure Foundation operation and
preserve management in perpetuity after the 30-year plan period.

" These funds would be provided through an interest-earning, advance funding agreement between the County and
the Foundation.
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CHAPTER 1 — BACKGROUND, PURPOSE, AND NEED

1.1 BACKGROUND
1.1.1 Introduction

Williamson County, Texas, contains habitat occupied by three karst invertebrate and two bird
species that the U.S. Fish and Wildlife Service (Service) has listed as endangered under the
Endangered Species Act of 1973, as amended.* The County also contains habitat for other rare
species, including at least four species of salamanders and several karst invertebrate species that
may require conservation efforts to preclude the need for listing in the future.

Section 9 of the Endangered Species Act prohibits “take” of any federally listed endangered
wildlife species (16 USC § 1538(a)). Take, as defined by the Endangered Species Act, means
“to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to
engage in any such conduct” (16 USC § 1532(19)). “Harm” is defined in the Service’s
regulations as “an act which actually kills or injures wildlife and may include significant habitat
modification or degradation where it actually kills or injures wildlife by significantly impairing
essential behavioral patterns including breeding, feeding or sheltering” (50 CFR § 17.3 (2005)).
If it is not possible to design an otherwise lawful land use activity so as to avoid take of a listed
species, either directly or through habitat modification, section 10(a)(1)(B) of the Endangered
Species Act (16 USC §1539(a)(1)(B)), authorizes the Service to issue a permit allowing take of
species providing that the taking is “incidental to, and not the purpose of, the carrying out of an
otherwise lawful activity.” Section 10a(2)(A) lays out certain conditions that an applicant must
satisfy in order to be issued a permit. These conditions include the preparation of a conservation
plan that identifies the impacts that will likely result from the permitted taking, “what steps the
applicant will take to minimize and mitigate such impacts” and “the funding that will be
available to implement such steps.”

Since the late 1980s, a substantial number of private and public projects have been carried out in
Williamson County that have had an impact on endangered species. To compensate for these
impacts, the agencies and entities responsible for the projects have implemented a variety of
individual conservation initiatives. Individual project consultations or habitat conservation plans
(HCPs) in Williamson County that have been completed, or are under preparation, include Lake
Georgetown, Ronald W. Reagan Boulevard and State Highway 195, O'Connor Road, Silver Oak
Property, Brushy Creek Municipal Utility District, Parmer Lane Extension, Shadow Canyon,
Lakeline Mall, Buttercup Creek, U.S. 183-A, State Highway 45, Leander Independent School
District, Russell Park Estates, Sultan and Kahn, and Sun City Georgetown. 13

To avoid a continuation of the piecemeal approach to endangered species conservation strategies,
Williamson County is committed to applying the lessons learned from permitting and mitigating

' A glossary of terms used in this document (e.g., “karst” and “Endangered Species Act”) is provided in Chapter 12.

> Examples of HCPs and Biological Opinions from Williamson County can be found on-line at
http://www.fws.gov/southwest/es/Library.
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individual projects to a regional-scale conservation plan that will contribute to the recovery of
the listed endangered species and likely benefit the additional species. This regional habitat
conservation plan (RHCP) is being prepared in support of an application for a section
10(a)(1)(B) incidental take permit (the Permit). Covering a 30-year period from 2008 to 2038,
the RHCP will achieve a significant level of conservation for the County’s rare and protected
species while streamlining approvals for public and private projects.

The permit area for this RHCP is Williamson County in central Texas (Figure 1-1). While the
entire county will be covered by the requested Permit, '® potential habitat for the listed and other
rare/endemic species in the County occurs primarily west of Interstate Highway 35 on the
Edwards Plateau, in the Limestone Cut Plain and Balcones Canyonlands Level IV ecoregions17
and within the Edwards and Georgetown Limestone formations that make up the Karst Zone.'®
Because potential habitat and known locations of the species of interest occur in those areas, the
anticipated incidental take and specified mitigation for the karst invertebrate species will also
occur in that portion of the County.

Two categories of species are addressed in this RHCP: covered species and additional species.
“Covered species” are those covered by the requested Permit. The covered species in the
Williamson County RHCP include two karst invertebrates, Bone Cave harvestman (7exella
reyesi) and Coffin Cave mold beetle (Batrisodes texanus), and two listed bird species, the
golden-cheeked warbler (Dendroica chrysoparia) and black-capped vireo (Vireo atricapilla).

The “additional species” are not covered by the requested Permit. Only one of the 24 additional
species addressed in this RHCP is listed under the Endangered Species Act, but the remaining 23
species are rare and/or endemic, and without adequate conservation measures they may be listed
in the future. Should any of these 23 species become federally listed, they would only be
covered by the requested Permit if the County applies for and the Service grants an amendment
to the Permit. The single listed species, Tooth Cave ground beetle (Rhadine persephone), is an
endangered species that, in Williamson County, is restricted to the Cedar Park area, which has
little open space left for development. This RHCP does not anticipate the need for allowing take
of this ground beetle. Since this Permit would not authorize take of the Tooth Cave ground
beetle, any actions that would impact this species would need to be authorized separately by the
Service.

' The permit area includes portions of the County that currently are not known to contain federally listed species or
their habitat. This was done to facilitate any needed amendments to the RHCP and the requested Permit should such
species or their habitat occur in those areas in the future.

7 Level IV ecoregions are subdivisions of larger Level III ecoregions. Williamson County falls within the Balcones
Canyonlands subdivision of the Edwards Plateau Level III ecoregion, and within the Limestone Cut Plain
subdivision of the Cross Timbers Level III ecoregion.

'8 Veni and Associates (1992) defined four karst zones in Williamson County based on lithology, geologic controls
on cave development, and distributions of known caves and cave fauna. In 1992, Zones 3 and 4 were judged to have
little or no potential to provide habitat for troglobitic invertebrates, and that remains the case today. Zone 1 was
known to contain listed invertebrates, and Zone 2 was thought to have a high potential to do so. Since 1992, listed
karst invertebrates have been collected from both Zones 1 and 2; therefore, theses two zones have been combined in
this RHCP and are collectively referred to as the “Karst Zone.”
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The additional species addressed in this document include the following 20 karst invertebrates
(19 non-listed and 1 listed):

Aphrastochthonius n.sp.1'®  Cicurina n.sp. Rhadine persephone (listed endangered)
Aphrastochthonius n.sp.2 Cicurina travisae Rhadine russelli

Arrhopalites texensis Cicurina vibora Rhadine subterranea mitchelli
Batrisodes cryptotexanus Neoleptoneta anopica Rhadine subterranea subterranea
Batrisodes reyesi Oncopodura fenestra  Speodesmus bicornourus

Cicurina browni Rhadine n.sp. Tartarocreagris infernalis

Cicurina buwata Rhadine noctivaga

The additional species addressed in this document also include four rare salamanders, including
the Georgetown salamander (Eurycea naufragia), Salado Springs salamander (E. chisholmensis),
and Jollyville Plateau salamander (E. tonkawae), all of which are candidate species. The fourth
salamander species is the Buttercup Creek salamander (E. n.sp.), which has yet to be given a
scientific name and is restricted to the Buttercup Creek drainage in Williamson County.

1.1.2 Species Conservation Efforts Conducted by Williamson County

Williamson County has a long history of initiating conservation efforts for listed and rare
species. In the late 1980s, the County worked with neighboring Travis County, the Nature
Conservancy, the City of Austin, and others on the planning for an RHCP that eventually was
approved as the Balcones Canyonlands Conservation Plan (RECON and U.S. Fish and Wildlife
Service [USFWS] 1996).

By November 2000, when voters approved major road and parks bond initiatives, Williamson
County administrators recognized the need to consider species conservation in the County at a
regional scale. The County hired a consultant team to work with the Service and other
conservation partners to outline a regional approach to species permitting and conservation, with
a special emphasis on the listed cave invertebrates. Thus, on June 20, 2001, the County entered
into a letter agreement with the Service outlining actions necessary to move towards a regional
approach. The parties agreed to cooperate in identifying key areas of habitat, as well as
identifying the recovery status and needs of key species. The letter agreement also contemplated
evaluation of the impacts of specific road projects on species and opportunities for avoidance,
minimization, and mitigation of such impacts. The parties agreed to cooperate in acquisition of
key species habitat and to explore using conservation bank agreements as a mechanism for
mitigation.

In 2002, Williamson County purchased “conservation credits” from the Hickory Pass Ranch
Conservation Bank in Burnet County in order to minimize and mitigate potential impacts to the
golden-cheeked warbler that were anticipated in connection with the partial extension of Ronald
W. Reagan Boulevard (formerly known as Parmer Lane). The 3,000-acre (1,215-hectare)
Hickory Pass Ranch provides a large, contiguous block of undisturbed golden-cheeked warbler

' The designation “n.sp.” indicates a “new species” within a genus that has not yet been assigned species name by
acknowledged experts. The designations “n.sp.1” and “n.sp.2” refer to two different new species in the genus
Aphrastochthonius.
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habitat that is considered to be important to the recovery of the species. Through an innovative
partnership, the Service and the owners of the ranch created the Hickory Pass Ranch
Conservation Bank, the goal of which is to ensure the long-term preservation of the ranch for the
benefit of the warbler. Under the bank agreement, the ranch owners can sell conservation credits
to entities that are required to offset the potential impacts to the warbler that their activities
elsewhere may have caused. As the credits are sold, more of the ranch is secured from future
development (the entire ranch will be preserved when all the credits are sold).*

In December 2002, the County formed the Williamson County Conservation Foundation, Inc.
(Foundation) and entered into a Memorandum of Understanding with the Service to establish a
more detailed mechanism for conservation and eventual recovery of endangered cave-dwelling
invertebrates in Williamson County. The Memorandum of Understanding contemplated that the
Foundation would take certain ‘“conservation actions,” including acquiring and managing
preserve areas associated with endangered cave species. The conservation actions resulting from
the Memorandum of Understanding to date are associated with impacts that occurred prior to the
initiation of this RHCP. As such, these efforts cannot be used as mitigation for future
disturbance; however, any RHCP-initiated efforts to improve conditions for the established
conservation areas can be used as mitigation for future impacts. Both pre- and post-RHCP
conservation efforts will count toward the species’ recovery, the ultimate objective of
endangered species management.

The County and the Foundation launched their efforts to conserve endangered cave-dwelling
invertebrates by acquiring and dedicating two karst conservation areas totaling approximately
220 acres (89.0 hectares) within the Southwest Regional Park. These conservation areas were
funded in part from $3,200,000 contributed from the Texas Department of Transportation to
offset their impacts to endangered karst species along the route of State Highway 45 between
Round Rock and Cedar Park. The conservation areas, known as the “Wilco” and “Millennium”
Preserves, are inhabited by at least one of the endangered karst invertebrate species and several
of the additional karst species included in this RHCP. The conservation areas, which are shown
on Figure 3-2 in Chapter 3 (Covered Species) of this document, were established pursuant to
separate agreements between Williamson County, the Foundation, and the Service.

In September 2004, the Service and the Texas Parks and Wildlife Department (TPWD) awarded
the Foundation a $1,353,750 Federal grant under the Service's Habitat Conservation Plan Land
Acquisition program. Lands that are clearly identified as important listed or candidate species
habitat can qualify for funding through this program, which is authorized by section 6 of the
Endangered Species Act and administered by the Service. Habitat Conservation Plan Land
Acquisition grants are awarded through state wildlife management agencies. The section 6
money, together with local funds of the Foundation, was used to acquire and conserve a
42-acre (16.2-hectare) Round Rock Independent School District tract. The property, which
includes caves that contain the endangered Bone Cave harvestman, is now managed by the
Foundation as the Beck Preserve (see Figure 3-2). In 2005, the Foundation also received a
section 6 Recovery Land Acquisition grant of $725,000 for the purchase of a 64.4-acre
(26.0-hectare) conservation easement on the Lyda tract (Cobbs Cavern). Both tracts contain one

2% As of April 1, 2007, approximately 2,000 credits (1 credit = 1 acre) were available at Hickory Pass Ranch.
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or more caves that are habitat for several karst invertebrate species, including at least one of the
listed species. The County also purchased 12 acres (4.9 hectares) of land including Sunless City
Cave from the Whitney Partnership due to endangered species impacts from State Highway 45
(see Figure 3-2).

1.1.3 The Williamson County Regional Habitat Conservation Plan

In September 2003, the Foundation embarked on the initial planning process that would lead to
the development of a Williamson County RHCP. The Service and the TPWD awarded the
Foundation a $200,000 Federal section 6 grant to help defray the costs of planning and pre-
permit application activities. With this funding, the Foundation completed a conceptual RHCP,
which it delivered to the TPWD and the Service in November 2004.

In September 2004, the Foundation launched the more detailed planning process that led to
formulation of this RHCP. The Service and the TPWD awarded the Foundation an
approximately $1 million section 6 grant to support the RHCP development. On November 23,
2004, the Commissioners Court approved a Preliminary Work Plan covering items necessary to
complete the RHCP.

1.1.4 The Concept and Benefits of a Regional Habitat Conservation Plan

Most HCPs are prepared by entities seeking an incidental take permit to cover the impacts on
endangered or threatened species of a single project in a discrete area. The Endangered Species
Act requires that the applicant submit a proposed HCP along with the permit application. The
HCP must demonstrate that the applicant will minimize and mitigate “to the maximum extent
practicable” the impacts of the “taking” of listed species that will be covered by the Permit.
Although the Endangered Species Act does not specifically mention RHCPs, the Endangered
Species Habitat Conservation Planning Handbook issued by the Service initially in 1996 and
later supplemented by the Addendum to HCP Handbook (65 FR 35241) discusses the RHCP
concept. In contrast to individual HCPs, an RHCP often covers a larger geographic area,
numerous landowners, and multiple species. Local or regional governmental entities are often
the applicant/permittee, and they commit to implement the mitigation plan contained in the
RHCP. The Endangered Species Habitat Conservation Planning Handbook states as one of its
“guiding principles” that the Service encourages state and local governments and private
landowners to undertake regional and multi-species HCPs. '

In addition to providing a participatory process for Endangered Species Act compliance that is
less burdensome for individual landowners, several other advantages of RHCPs have been
identified by the Service, each of which appears to be applicable to Williamson County’s
proposed plan:

1. Maximize flexibility and available options in developing mitigation programs. Individual
projects often face limited options when developing mitigation proposals because of
individual applicants’ limited financial resources or the lack of suitable habitat available

! In contrast, Texas sate law appears to discourage the development of HCPs (see Texas Parks and Wildlife Code
§ 83.012(2)).
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for mitigation. The RHCP approach facilitates a regional-scale approach to Endangered
Species Act permitting that leads to conservation of less fragmented tracts of habitat that
are better for the species and applicants. The RHCP administrative entity enjoys
improved mitigation “buying power” and can pool participant payments to acquire high
quality, contiguous tracts for conservation.

Reduce the economic and logistic burden of these programs on individual landowners by
distributing their impacts. The RHCP approach introduces an economy of scale in terms
of the basic logistical functions by establishing region-wide criteria for participation and
consolidating many of the ministerial and other HCP processing steps into one permitting
process.

Reduce uncoordinated decision making, which can result in incremental habitat loss and
inefficient project review. The RHCP approach allows the Service to develop
standardized criteria for participants, making it easier to ensure that similarly-situated
projects will be treated similarly in terms of mitigation requirements.

Provide the permittee with long-term planning assurances and increase the number of
species for which such assurances can be given. The regulatory certainty that will result
from issuance of the Permit will reduce the legal and financial risks associated with
public and private development and infrastructure planning. The Williamson County
RHCP will lead to long-term benefits for the covered species and contribute to their
recovery.

Bring a broad range of activities under the permit’s legal protection. Because the
requested Permit will cover all public and private development activities in the County, it
will contribute substantially to overall efficiency in executing proposed projects and
ensure that mitigation requirements for species impacts are determined using consistent
criteria.

Reduce the regulatory burden of Endangered Species Act compliance for all affected
participants. The RHCP will make it possible for each proposed project that voluntarily
conforms to the RHCP to obtain Endangered Species Act authorization through a
streamlined, efficient process at much less cost than obtaining individual section
10(a)(1)(B) permits and section 7(a)(2) consultations (see Endangered Species Habitat
Conservation Planning Handbook [USFWS and NMFS 1996]). While HCPs typically
apply to projects without a Federal nexus, RHCP participation will also be available for
projects (including those of non-Federal governmental entities) that have other Federal
nexi (e.g., a Clean Water Act section 404 permit application, Federal funding, etc.).

In addition to these benefits, the RHCP will also facilitate acquisition of Federal grants to the
County through the Service’s section 6 Habitat Conservation Plan Land Acquisition Program, a
Federal fund with just under $50 million available for each of the past two years. Williamson
County has already been the beneficiary of the acquisition program. Land acquired with Habitat
Conservation Plan Land Acquisition Program funds cannot be used as mitigation in an HCP but
is used to complement or enhance an approved HCP to further assist conservation of a federally
listed species.
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1.2 TEXAS STATE LAW RELEVANT TO REGIONAL HABITAT
CONSERVATION PLANS

Texas state law establishes requirements related to the development of RHCPs by Texas cities
and counties (Senate Bill 1272, codified as Subchapter B, Chapter 83 of the Texas Parks and
Wildlife Code). Procedural requirements include the following: the governmental entity
participating in an RHCP must appoint a citizens advisory committee and a biological advisory
team, comply with open records/open meetings laws and public hearing requirements, in certain
circumstances provide notice to affected landowners, and acquire preserves by specific
deadlines.

In addition, governmental entities participating in an RHCP are prohibited from:

o Imposing any sort of regulation related to endangered species (other than regulations
involving groundwater withdrawal) unless that regulation is necessary to implement an
HCP or RHCP for which the governmental entity was issued a Federal permit (Texas
Parks and Wildlife Code § 83.014(a)).

o Discriminating against a permit application, permit approval, or provision of utility
service to land that has been designated habitat preserve for an RHCP (Texas Parks and
Wildlife Code § 83.014(b)).

o Limiting water or wastewater service to land that has been designated as habitat preserve
or potential habitat preserve, is designated as critical habitat under the Endangered
Species Act, or has endangered species or endangered species habitat present (Texas
Parks and Wildlife Code § 83.014(c)).

o Requiring a landowner to pay a mitigation fee or set aside, lease, or convey land as
habitat preserve as a condition to the issuance of a permit, approval or service (Texas
Parks and Wildlife Code § 83.014(d)).

e Accepting a Federal permit in conjunction with an RHCP unless the qualified voters of
the plan participant have authorized the issuance of bonds or other debt financing in an
amount equal to the estimated cost of acquiring all land for habitat preserves within the
time frame required by Chapter 83 (see below) or the plan participant has otherwise
demonstrated that adequate sources of funding exist to acquire all land for habitat
preserves within the required timeframe.

In addition to the above prohibitions, Chapter 83 stipulates that the mitigation included in an
RHCP, including any mitigation fee and the size of proposed habitat preserves, must be based on
the amount of harm to each endangered species the plan will protect (Texas Parks and Wildlife
Code § 83.015(a)-(b)). However, after notice and hearing by the plan participants, an RHCP, its
mitigations fees, and the size of proposed habitat preserves may be based partly on any of the
Service’s recovery criteria for the species covered by the plan (Texas Parks and Wildlife Code §
83.015(f)).

According to Chapter 83, governmental entities participating in an RHCP must make offers to
acquire the land designated as proposed habitat preserve no later than four years after the
issuance of the Federal permit or six years after the initial application for the permit, whichever
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is later. Acquisition of all habitat preserves in the RHCP must be completed no later than the
sixth anniversary of the date the Federal permit was issued (Texas Parks and Wildlife Code §
83.018(¢)).

Finally, Chapter 83 imposes a requirement that before adopting an RHCP, plan amendment,
ordinance, budget, fee schedule, rule, regulation, or order with respect to an RHCP, the plan
participant must hold a public hearing and publish notice of such hearing in the newspaper of
largest general circulation in the county in which the participant proposes the action, such notice
to include a brief description of the proposed action and the time and place of a public hearing on
the proposed action. The plan participant must publish notice in accordance with the foregoing
requirements, and must do so not later than the thirtieth day prior to the public hearing (Texas
Parks and Wildlife Code § 83.019).

1.3 PURPOSE AND NEED FOR ACTION

The proposed action is issuance by the Service of a section 10(a)(1)(B) permit approving the
Williamson County RHCP, under which a variety of land use activities that could adversely
affect listed species, and which therefore must comply with the Endangered Species Act, will
have a voluntary alternative means of achieving such compliance that is more efficient, effective,
and coordinated than would be the case under individual project approvals and which will also
contribute to and facilitate the recovery of the covered species. The RHCP and requested Permit
are designed to achieve the following general goals:

o Conservation of natural resources: The RHCP will promote the recovery of the covered
species and long-term conservation of the covered and additional species.

o Efficient and effective administration of the Endangered Species Act: The RHCP will
reduce the administrative and logistical burden on the Service of processing individual
Endangered Species Act permits and monitoring post-issuance performance of multiple
individual permit projects within the County.

e Reduced burden on individual permit applicants: The RHCP will reduce time and costs
for individual permit applicants.

e Responsible economic activities: The RHCP will facilitate the coordinated and beneficial
use of land within Williamson County to promote the local and regional economy.

e Maintenance of open space and quality of life in Williamson County: The RHCP will
help to ensure that some of the natural character of the County is maintained despite
extensive anticipated development.

The primary ecological purposes of this Williamson County RHCP are to 1) contribute to and
facilitate the recovery of the federally listed endangered Bone Cave harvestman, Coffin Cave
mold beetle,? golden-cheeked warbler, and black-capped vireo (covered species) in Williamson

2 Chandler and Reddell (2001) have proposed taxonomically splitting the endangered Batrisodes texanus (Coffin
Cave mold beetle) into two species—B. texanus and B. cryptotexanus—and renaming B. texanus “Inner Space
Caverns mold beetle” because they now identify the mold beetles occurring in Coffin Cave as B. cryptotexanus.
However, the taxonomy and distribution of these mold beetles in Williamson County are not fully understood, are
the subject of ongoing research, and may yet again be revised. Because of these uncertainties, the Service has not
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County; and 2) assist the Service in precluding the need to list the currently unlisted additional
species. The conservation actions, as detailed in the RHCP, will facilitate compliance with the
Endangered Species Act by implementing a comprehensive, coordinated strategy for future
species conservation throughout the County. The RHCP will contribute to the species’ long-term
survival while allowing otherwise lawful development to comply with the Endangered Species
Act through a voluntary alternative to seeking individual project approvals.

The presence of endangered species habitat has significantly affected both public and private
development activities within Williamson County. As the County continues to grow, conflicts
with the requirements of the Endangered Species Act will likely increase, and important open
space and habitat may be lost. The RHCP is needed to ensure that development goes forward in
an orderly, efficient manner consistent with the protection of rare species. The urgency for
addressing habitat and species protection in an organized and predictable manner is underscored
by the high rate of growth projected for Williamson County. In the next 30 years, population in
the County is expected to grow from under 400,000 to over 1.5 million, an increase of over 300
percent (Texas State Data Center Population Forecast, Scenario 1.0). An estimated 69 percent of
this growth will occur in the Karst Zone, where most of the endangered and rare species and their
habitat are found (see Chapter 4, Section 4.2.2 for more information about projected population
growth in the County). As many as 80,000 acres in the Karst Zone may be developed in the next
30 years (see Chapter 4, Section 4.2.2 for an explanation).

As the number of projects requiring Endangered Species Act compliance in Williamson County
continues to grow, the RHCP approach will be beneficial to the covered and additional species
and much less cumbersome and expensive for public and private entities that intend to carry out
development projects. Through this RHCP, the County will approach conservation at the
landscape scale. A regional approach will make management, monitoring, and research more
efficient. The regional approach will be beneficial to the species and will provide significant
cost and time savings to the entities seeking to carry out development projects in the County, but
it will also be beneficial to the region as a whole. The RHCP will enhance the County’s
reputation as an entity that facilitates stable and orderly development, which is an attractive
attribute for many who are planning to invest, relocate, or start businesses in Williamson County.

1.4 TERMINATION STATEMENT

The County retains the express right to terminate the RHCP at any time, provided the County
will remain obligated to perform any action required by conditions of the RHCP and the Permit
to be performed up to the date of termination and will remain obligated for the perpetual
operation and maintenance of all preserves acquired under the plan through the date of
termination.

recognized the split and considers all beetles identified as B. cryptotexanus to be the endangered B. fexanus and
retains the name “Coffin Cave mold beetle” for this species. The RHCP conforms with U.S. Fish and Wildlife
Service practice in this regard.
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CHAPTER 2 — ALTERNATIVES CONSIDERED BUT NOT SELECTED

2.1 INTRODUCTION

Section 10(a)(2)(A) of the Endangered Species Act requires that HCPs include a description of
the “alternative actions to such taking the applicant considered and the reasons why such
alternatives are not being utilized.” The Habitat Conservation Planning Handbook (USFWS and
NMEFS 1996) states that alternatives to the proposed action commonly considered are those that
would reduce take below levels anticipated for the proposed action. The handbook also states
that economic reasons for rejecting an alternative are permissible, if the applicant provides data
to justify the decisions (to the extent that such data are reasonably available and non-
proprietary). Further, the decision regarding which alternative is chosen rests with the applicant.
However, the Service retains the authority to reject an application for an incidental take permit if
it does not satisfy the requirements of the Endangered Species Act. Various approaches
contained in other RHCPs were considered in developing the proposed RHCP and the
alternatives described below. Provisions contained in the other RHCPs are summarized in
Appendix A.

Four potential alternatives to the proposed RHCP have been considered, evaluated, and rejected
by the Applicant. They are:

1) No Action

2) Modified (Reduced Take and Mitigation) Williamson County RHCP
3) Williamson County Land Use Zoning-Based RHCP

4) Williamson County RHCP with Upfront Purchase of All Preserves

2.2 ALTERNATIVE 1: NO ACTION

Under the No Action alternative, Williamson County would not seek an incidental take permit
for any endangered or threatened species known from the County, nor would it develop an
RHCP for any of these species. Williamson County citizens and business interests seeking
authorization for incidental take of endangered species would have the responsibility of
obtaining individual permits from the Service and developing a separate HCP for each proposed
project. The No Action alternative leaves the burden on the landowner of the high costs and
unpredictable and lengthy timelines associated with preparing individual HCPs and applying for
permits. Consequently, this alternative would not help promote the otherwise lawful and desired
economic development in Williamson County.

Several other disadvantages to both Williamson County and the endangered species make this
alternative unfavorable. The No Action alternative includes continued regulatory uncertainty for
landowners in Williamson County with regard to endangered species. Accurate, consistent, and
clear information regarding the biology, habitat, distribution, and management of the karst
invertebrates is not generally known and is not easily accessible to the public. As a result,
landowners’ specific responsibilities under the Endangered Species Act, such as how to
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minimize or mitigate for potential impacts, are not well defined or consistent. It is unlikely that
clear recommendations based on sound biological research would be developed and distributed
to the public in the near future.

Conservation on private lands is necessary for the continued existence and recovery of the
endangered karst invertebrates. However, many landowners have difficulty accepting current
available options for land uses that are compatible with Service-recommended karst invertebrate
conservation. This is due either to decreased economic value of property containing the listed
species or to lack of obvious incentives for the landowner. The No Action alternative would not
encourage the voluntary management or conservation of karst invertebrates and/or other
endangered species known from Williamson County on private lands.

The status of endangered species in Williamson County would not likely significantly improve
under the No Action alternative. Because the burden of the lengthy and expensive planning and
incidental take permit application process would fall on individual landowners, they might be
unwilling or unable to seek a permit for common activities, such as single-family home
construction and thereby contribute to the incremental loss of endangered species habitat through
unauthorized incidental take. This would potentially lead to a further decline in the available
habitat for endangered species in Williamson County.

Individual HCPs are less likely to conserve endangered species than a regional, coordinated
effort. An organized research program addressing the status and ecology of the karst
invertebrates to aid conservation efforts is currently lacking, and private landowners are not
encouraged to partner in such research. Considering the best available scientific information
currently available on the karst invertebrates, management and conservation efforts conducted
under the No Action alternative could proceed under the unsupported assumptions regarding the
biology and habitat of the invertebrates and unknowingly decrease the recovery potential of the
species.

Under the No Action alternative, the County would not receive the authorization afforded by an
incidental take permit for its own activities, such as construction and maintenance of county
roads and parks. Additionally, the County would not receive the revenues generated by the
RHCP through participation fees and Tax Benefit Financing (TBF).

Additional discussion regarding the potential benefits and impacts resulting from this alternative
is included in the Environmental Impact Statement.

2.3 ALTERNATIVE 2: MODIFIED (REDUCED TAKE AND MITIGATION)
WILLIAMSON COUNTY RHCP

This alternative was designed to reduce impacts to the listed species and the short- and long-term
financial obligations of the County for the administration and implementation of the RHCP. The
alternative would still provide benefits to the County in terms of streamlining the development
process relative to compliance with the Endangered Species Act, and it would provide a measure
of protection for some of the listed and additional species, but would authorize less take. The
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differences between this alternative and the proposed RHCP are summarized below and in
Table 2-1.

Alternative 2 would be the same as the proposed RHCP? except:
o fewer species would be covered by the incidental take permit;

o the amount of permitted take, the mitigation required for the take, and the costs
associated with mitigation would be reduced;

o annual expenditures for administration and implementation of the RHCP would be
reduced;

o annual expenditures for research and public education would be reduced;

o the Foundation would not take over the management of any existing karst conservation
areas; and

e section 6 funds would not be sought to acquire additional karst fauna areas (KFAs) over
and above mitigation efforts.

This alternative assumes that the covered species would be limited to those species for which
incidental take needs have historically been the highest in Williamson County: the Bone Cave
harvestman and the golden-cheeked warbler. The more rare species, the Coffin Cave mold
beetle and the black-capped vireo, would be dropped from consideration, primarily because there
have been relatively few applications for incidental take of these species in the County.
Compared to the harvestman and the warbler, future demand for incidental take coverage of
these species is expected to be low. In addition, due to the mold beetle’s rarity, data on its
distribution, density, and taxonomy are limited; it is uncertain whether three KFAs in each of the
three karst fauna regions (KFRs) in which it occurs could be established to mitigate for future
impacts to the species. Similarly, little is known about the distribution and population size of the
black-capped vireo in Williamson County and few records exist.

Under this alternative the number of species-occupied caves directly and/or indirectly impacted
within 50 feet (15 meters) of the cave footprint would be reduced from 60 to 48. The number of
caves directly and/or indirectly impacted in an area between 50 feet and 345 feet (105 meters) of
the cave footprint would be reduced from 150 to 120. Mitigation for take would require the
establishment of 9 KFAs, instead of up to 15 KFAs as in the proposed RHCP. A total of 560
acres (227 hectares) of karst habitat would be acquired instead of 700 acres (283 hectares).
Three KFAs for the harvestman would be established in each of three KFRs: North Williamson
County KFR, Georgetown KFR, and McNeil/Round Rock KFR.

This alternative would also differ from the proposed RHCP in that the Foundation would not
establish and manage six additional KFAs to enhance the recovery of the harvestman, nor would
the Foundation assume the management of 10 of 22 existing karst conservation areas.

 The proposed RHCP is described in detail in Chapters 3—11 of this document. See the Executive Summary for a
synopsis of the proposed RHCP and Table 2-1, below, for a comparison of Alternative 2 and the proposed RHCP.
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Table 2-1. Comparison of Alternative 2 and the proposed RHCP.

Plan Co

mponents

Alternative 2 — Modified RHCP

Proposed RHCP

Covered Species

Bone Cave harvestman
Golden-cheeked warbler

Bone Cave harvestman
Coffin Cave mold beetle
Golden-cheeked warbler
Black-capped vireo

Estimated Bone Cave Total caves impacted: 168
Covered Harvestman Total ) ted: 210
Take over : otal caves impacted:
Life of RHCP Coffin Cave Mold Not covered for take.
Beetle
Golden-cheeked Direct and Indirect Impacts: 1,000 acres. Direct and Indirect Impacts: 6,000 acres.
Warbler
Black-capped Vireo Not covered for take. Direct Impacts: 4,267 acres.
Georgetown Not covered for take. Not covered for take.
Salamander
Mitigation or | Bone Cave Acquire and manage nine, 40- to 90-acre Acquire and manage 9 to 15, 40- to 90-acre karst
Conservation | Harvestman KFAs totaling approximately 560 acres fauna areas (KFAs) totaling approximately 700 acres
Measures ((three KFAs in each of the three KFRs (a minimum of three KFAs in each of the three karst
occupied by the Bone Cave harvestman). fauna regions [KFRs] occupied by the covered karst
Coffin Cave Mold Not covered for take; no mitigation species). )
Beetle required. To enhance RHCP efforts towards recovery of listed
invertebrates preserve up to six additional KFAs
acquired with Endangered Species Act section 6
funds or other sources.
Assume management/ monitoring of 10 of the 22
existing karst conservation areas.
Golden-cheeked Purchase 500 Hickory Pass Ranch Purchase 500 Hickory Pass Ranch mitigation credits
Warbler mitigation credits each in Years 1 and 4 each in Years 1 and 4 (1,000 credits total) and explore
(1,000 credits total). No effort to establish | further opportunities for establishing preserve/
preserves within Williamson County conservation banks in the County* or purchasing
beyond current levels.” additional mitigation credits outside the County if there
is demand for additional take.
Black-capped Vireo Not covered for take; no mitigation As accumulated participation fees allow, restore
required. and/or enhance protected vireo habitat on a rolling
basis.
Georgetown Conduct research and monitoring in Years | Conduct research and monitoring in Years 2-6,
Salamander 2-6, develop a conservation strategy for develop a conservation strategy for the species in
the species in Year 2, and explore Year 2, and explore feasibility of a Candidate
feasibility of a Candidate Conservation Conservation Agreement with Assurances.
Agreement with Assurances.
Research Fund and manage research $20,000/yr. Fund and manage research $25,000/yr.

Public Awareness

Fund and manage public awareness

Fund and manage public awareness programs

programs $16,000/yr. $20,000/yr.
Endowment Establish a total endowment of Establish a total endowment of $20,400,000 by end of
$16,320,000 by end of Year 30. Year 30.
Finances 30-Year Costs $64,397,052 $80,832,669
30-Year Income $95,073,642 $101,476,939

* The County recently purchased 115.52 acres of golden-cheeked warbler habitat (in the Whitney Tract) to use as in-county
mitigation for future impacts to warbler habitat resulting from activities covered by an RHCP.
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Compared to the proposed RHCP, take for the golden-cheeked warbler would be reduced from
6,000 acres (2,428 hectares) to 1,000 acres (405 hectares). The 1,000 acres of take would be
mitigated by acquisition of Hickory Pass Ranch Conservation Bank credits, plus existing in-
county mitigation credits available due to the purchase of the Whitney Tract. There would be no
additional take or mitigation authorized for the golden-cheeked warbler under the plan without
an amendment to both the RHCP and the Permit24; thus no efforts would be made to establish
additional preserves for the warbler in Williamson County.

The five-year salamander research effort as described in the proposed RHCP would remain
unchanged. However, under Alternative 2, the annual research program would be would be
reduced from an annual expenditure of $25,000 to $20,000, and the public outreach program
would be reduced from an annual expenditure of $20,000 to $16,000. Because fewer preserves
would be managed in perpetuity, the endowment would be reduced compared to the proposed
RHCP, from $20,400,000 at the end of Year 30 to $16,320,000.

Compared to No Action (Alternative 1), the Modified RHCP would provide greater benefits to
the Bone Cave harvestman, the golden-cheeked warbler, and the additional species listed in
Chapter 1, Section 1.1.1.* Compared to the proposed RHCP, it would reduce both take and
mitigation, resulting in substantially lower land acquisition and management costs for the
County. This alternative, however, offers less protection for the karst invertebrates and fails to
fully meet the goals and objectives listed in Chapter 5, Section 5.1. It was rejected for the
following specific reasons:

o Because the Coffin Cave mold beetle would not be covered by the incidental take permit,
neither the stakeholders in Williamson County nor the beetle would be adequately served
by this alternative. Landowners who have the mold beetle on their property would still
require individual incidental take permits to legally develop their land if they do not
avoid occupied habitat. While the mold beetle would benefit if it occupied KFAs
established for the Bone Cave harvestman, there is no assurance that the KFAs would
include the mold beetle or that downlisting of the species would occur.

o Similarly, landowners who have the black-capped vireo on their property would still
require individual incidental take permits to legally develop their land if they do not
avoid occupied habitat. This alternative also does nothing to protect, preserve, or
enhance black-capped vireo habitat and thus contribute to the conservation of the species.

e This alternative only allows for impacts to a total of 168 Bone Cave harvestman caves.
This may not provide for the maximum amount of take of Bone Cave harvestman that
may be needed by the landowners for the 30-year life of the Permit, increasing the
likelihood that the RHCP would need to be significantly amended during the life of the
plan.

e The reduction in the number of KFAs established under the plan (compared to the
proposed RHCP) from a possible 15 for mitigation and another 6 for enhancement,

** Service policy requires a permit amendment to consist of the same process as the original permit application, a
potentially lengthy and time consuming process (USFWS and NMFS 1996).

% The additional species that would benefit from the proposed RHCP would remain unchanged under Alternative 2
with the exception that the Coffin Cave mold beetle would be added.
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coupled with the failure to assume the management of 10 existing karst conservation
areas, would significantly reduce the efforts in Williamson County to conserve, not only
the Bone Cave harvestman, but the Coffin Cave mold beetle and the additional karst
species identified in Chapter 1, Section 1.1.1. As a result, the probability of precluding
future listing of the currently unlisted species would be significantly reduced.

e This alternative does not provide for the maximum amount of take of golden-cheeked
warblers that may be needed by landowners in Williamson County for the 30-year life of
the Permit, increasing the likelihood that the RHCP would need to be significantly
amended during the life of the plan. And, without an amendment, no efforts would be
made under the auspices of the plan to establish additional golden-cheeked warbler
conservation banks or preserves in the County.

24 ALTERNATIVE 3: WILLIAMSON COUNTY LAND USE ZONING-
BASED RHCP

Under this alternative, an RHCP would be developed based on land use zoning. The County
would identify areas significant to the conservation of the covered species, and through a land
use zoning effort, limit development activities in those areas. Similar to Alternative 2, this
alternative was designed to reduce take of the listed species; however, it was considered
primarily because precedents exist for this approach, most recently by county-wide habitat
conservation planning in Pima County, Arizona (RECON 2006). Alternative 3 would be
modeled on the Pima County Multi-species Conservation Plan, which is summarized below.

Pima County has a zoning ordinance in place that regulates land use in all unincorporated areas
of the county within its jurisdiction, over 600,000 acres (242,800 hectares). The existing zoning
pertains unless a developer submits a request to change the zoning on an area or to increase the
density above that for which it is already zoned. In that case, if the area falls within a new
county-wide Conservation Land System, new conditions apply. The Conservation Land System,
which was developed by the county in collaboration with Federal, state, and municipal land
management entities, classifies some 2 million acres (809,000 hectares) within the county into
seven categories, each with accompanying conservation guidelines. In the most restrictive
categories (Biological Core Management Areas, Special Species Management Areas, and
Important Riparian areas), from 80 to 95 percent of the total acreages in those categories must be
conserved or enhanced as wildlife habitat, depending on the classification. Development on any
given property is restricted to the least sensitive portions of that property.

Under Alternative 3, Williamson County would have to establish a zoning program, including
expanded authority for issuing land use-related discretionary permits and a system for
monitoring zoning compliance and enforcing sanctions for zoning violations. Adherence to
zoning designed to protect conservation values, specifically those pertaining to the covered
species, would provide a mitigation framework for take authorized by the requested incidental
take permit. Participation in the RHCP would not be voluntary because zoning stipulations
would apply to all property within the County’s jurisdiction. Compared to the proposed RHCP,
the amount of permitted take, the mitigation required for the take, and the costs associated with
mitigation would likely be reduced (depending on the outcome of the zoning process); annual
expenditures for administration and implementation of the RHCP would likely increase due to
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the initial zoning efforts and monitoring of land use compliance; and the anticipated participation
rate would be higher as participation in the land use zoning would be required.

Alternative 3 would provide benefits to the County in terms of streamlining the development
process relative to compliance with the Endangered Species Act, and it would provide a
significant measure of protection for the listed and additional species. However, the alternative
was rejected because, at this time, the County does not have the regulatory authority to
implement land use zoning, and the County is unlikely to gain that authority from the Texas
Legislature given the strong tradition of protecting private property rights in the state. In Texas,
a county has only the authority expressly granted it by the state constitution or state statutes. No
county in Texas has general ordinance-making authority, although in several cases, the state
legislature has authorized a county or counties to enact rules or ordinances in regard to a specific
issue. For example, certain counties may adopt zoning ordinances in limited areas around
particular features, such as Padre Island beachfront or specific lakes (Texas Local Government
Code, Chapter 231). The regulatory authority granted to all counties in the state is limited to
automotive wrecking and salvage yards (Texas Transportation Code § 396.041), wild animals
(Local Government Code § 240.002), mass gatherings (Health and Safety Code, Chapter 751),
and residential subdivision plats®® in unincorporated areas (Local Government Code, Chapter
232). Specifically, a subdivision plat must be approved by the County Commissioners Court and
filed with the county clerk as a permanent real property record, where it may be used for land
title research, land sales, or property tax purposes. Before approving a plat, a commissioners
court may require rights-of-way on subdivision roads, reasonable specifications on road
construction and drainage infrastructure, and purchase contracts to specify the availability of
water (Local Government Code § 232.003). Clearly, this limited authority does not include the
right to establish land use zoning to protect conservation values.

2.5 ALTERNATIVE 4: WILLIAMSON COUNTY RHCP WITH UPFRONT
PURCHASE OF ALL PRESERVES

Alternative 4 would be similar to the proposed RHCP except all the preserve areas described in
Chapter 5 (Avoidance, Minimization, and Mitigation Measures) would be identified and
acquired within six years of the plan’s authorization.”” Identifying and acquiring all the
preserves upfront may expedite the downlisting and/or delisting process for endangered species
occurring in Williamson County.

This alternative was rejected as impracticable, however, because 1) at the present time it may not
be feasible to identify all KFAs needed to meet the RHCP goals and objectives in the six-year
period, and 2) the costs associated with acquiring all the needed land and mitigation credits in
such a short timeframe and before the plan generates substantial income to help defray costs
would not be economically feasible for the County.

% A plat is a legal document that includes a map of the subdivided property and public improvements, such as
streets or drainage infrastructure.

*7 According to state law acquisition of all habitat preserves in an RHCP must be completed no later than the sixth
anniversary of the date the Federal permit was issued (Texas Parks and Wildlife Code § 83.018(c)).
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CHAPTER 3 — COVERED AND ADDITIONAL SPECIES

3.1 INTRODUCTION

Covered Species: “Covered species” are the four federally listed endangered species covered by
the proposed section 10(a)(1)(B) incidental take permit. These include two karst invertebrates,
the Bone Cave harvestman and the Coffin Cave mold beetle, and two migratory songbirds, the
golden-cheeked warbler and the black-capped vireo. Collectively these four species are
considered covered species because the incidental take of these species will be authorized
through issuance of the proposed section 10(a)(1)(B) permit to Williamson County by the
Service as supported by implementation of the RHCP. The RHCP has been designed to
preserve, protect, and manage habitats at a level sufficient to ensure that development activities
performed through participation in the RHCP will not jeopardize the continued existence of any
of these four species.

A fifth federally endangered species, the Tooth Cave ground beetle, is documented from
Williamson County and neighboring Travis County. In Williamson County it is known only
from the Cedar Park KFR,”® which is extensively developed. Relatively little additional
development is anticipated in the Cedar Park KFR, and little or no potential exists to establish
additional protected KFAs® for the Tooth Cave ground beetle in that region. Because further
take of this species in the County is unlikely and adequate mitigation would be difficult to
arrange, the Tooth Cave ground beetle will not be included in the section 10(a)(1)(B) permit as a
covered species. Rather than completely disregarding the Tooth Cave ground beetle in this
RHCP, the species has been grouped with the non-listed additional species (see below). Efforts
to benefit the covered species may incidentally benefit the Tooth Cave ground beetle as well.
Since this species will not be included on the Permit, any projects impacting this species will
need to seek separate authorization with the Service.

The Service believes one other federally listed endangered species has the potential to occur in
Williamson County, the whooping crane (Grus americana). This species is not included in this
RHCP, however, because it occurs in the region only as an occasional transient. Development
activities in the County are unlikely to have any significant adverse effects on whooping cranes.
Similarly, any conservation actions that could be implemented in the County are unlikely to
provide any significant benefits to the species.

¥ KFRs, or “karst fauna regions,” are large geographic areas delineated based on features related to regional
geology and hydrology as well as the distribution of dozens of troglobitic species. As the concept was originally
presented, each of the KFRs was supposed to be bound by geological and hydrological barriers to the distribution of
troglobitic species (Veni and Associates 1992). We know today, however, that the boundaries of the KFRs do not in
fact define the boundaries of the species and that overlap of troglobitic species is relatively common between KFRs
(White et al. 2001; Paquin and Hedin 2004, 2005).

¥ According to the Travis/Williamson County Recovery Plan (USFWS 1994) a KFA, or a “karst fauna area” is an
area “known to support one or more locations of a listed species and is distinct in that it acts as a system that is
separated from other karst fauna areas by geologic and hydrologic features and/or processes that create barriers to
the movement of water, contaminants, and troglobitic fauna.”
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Additional Species: “Additional species,” while considered rare, would not be covered by the
proposed Permit, nor, absent a permit amendment, would they be covered by the Permit should
they be federally listed in the future. Many non-listed species of karst invertebrates are known
from caves in Williamson County. The vulnerability of these species to impacts from
development-related activities is difficult to determine because knowledge of their abundance
and distribution is extremely limited. Many of the species are known from only a small number
of caves, and these species may be as vulnerable to extinction as the listed species, if not more
so. The non-listed karst invertebrate species known from comparatively few caves are identified
and discussed in Section 3.3, below. Because knowledge of these species is very limited, and
they are not currently listed, for the purposes of this RHCP, all are considered to be additional
(rather than covered species). However, the ranges of these species overlap with the listed
species, thus significant protection of many of these species has occurred and will continue to
occur as caves are protected for endangered species management. Because one of the goals of
this plan is to assist the Service in precluding the need for future listings of karst invertebrates,
potential cave acquisitions will be weighed, at least partially, by the overall diversity of
troglobitic fauna contained within the caves, including the covered and additional species
identified in this RHCP. As noted above, one listed additional karst invertebrate species, Tooth
Cave ground beetle, is included in this category.

Also considered to be additional species are four aquatic salamanders: the Georgetown
salamander, Jollyville Plateau salamander, and Salado Springs salamander (all candidates for
listing by the Service), and the Buttercup Creek salamander. The Georgetown salamander is
known to occur only in Williamson County. The Jollyville Plateau salamander occurs in
southwestern Williamson County and western Travis County. The Salado Springs salamander is
known to occur only in Bell County, although precipitation on a portion of the Edwards Aquifer
Recharge Zone in north-central Williamson County likely contributes to flow at the springs at
which the salamander occurs (Senger et al. 1990). The Buttercup Creek salamander is known to
occur only in subterranean aquatic habitats in the vicinity of Buttercup Creek Cave in
southwestern Williamson County. The Buttercup Creek salamander has not been formally
described as a species (Chippindale et al. 2000).

Covered species are discussed in greater detail in Section 3.2.1 (karst invertebrates) and in
Section 3.2.2 (golden-cheeked warbler and black-capped vireo). More information on the
additional species is provided in Section 3.3. These sections contain figures that depict known
locations for the covered species and the salamanders, and, in some cases, distribution of
potential habitat for the species. However, the distribution of these species and their habitat in
Williamson County is not completely known. Depiction of potential habitat for covered species
is to facilitate development and discussion of RHCP participation methodology. These figures
do not provide assurance that areas not mapped as potential habitat for federally listed
endangered species do not contain habitat for such species, nor do these figures of potential
habitat constitute identification of potential preserve acquisition lands. It is the responsibility of
individual landowners to ensure that activities occurring on their property are performed in
compliance with provisions of the Endangered Species Act.
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3.2 COVERED SPECIES

3.2.1 Karst Invertebrates

Due to their restricted range and threats from urban expansion, 16 species of troglobitic karst
invertebrates have been added to the endangered species list in central Texas, including 3 that
occur in the Williamson County RHCP permit area. At the present time, 22 troglobites
(3 currently listed) are thought to be endemic to caves in Williamson County and the surrounding
area (Reddell 2004). To date, at least 590 caves are known to exist within Williamson County.
Of these caves, approximately two-thirds have natural open entrances at the ground surface, and
the remaining one-third were first opened to the surface during excavations associated with
construction activities (SWCA 2006a).

Troglobites are obligate cave-dwelling organisms that include more than 1,200 species
worldwide (Barr 1968). Centers of troglobitic diversity occur in the U.S. in karst areas in Texas,
the southeast (Appalachian Mountains, Cumberland Plateau, Central Basin of Tennessee, and the
Bluegrass and Mammoth Cave regions of Kentucky), and the Sierra Nevada foothills of
California. Among these areas, Texas ranks highest in total troglobite diversity and second in
terrestrial troglobite diversity (Peck 1998, Culver et al. 2000). Troglobites are characterized by a
number of anatomical and physiologic adaptations to cave life collectively referred to as
troglomorphy. Troglomorphic characters include loss of pigment and loss of sclerotization
(hardening of exoskeletons), reduction or loss of eyes, elongation of appendages, lengthened life
span, modified fecundity (i.e., decreased number of eggs), and metabolic adaptation to nutrient-
poor habitat conditions. As a result of adaptation to low energy environments, the life cycle of
many troglobites is characterized by delayed reproduction, increased longevity, lower total egg
production, and production of larger eggs (Culver 1982).

What makes the troglobitic fauna of Williamson County vulnerable to impacts from development
activities is their absolute dependence on environmental conditions present only in the caves.
The cave environment is relatively monotonous compared to surface habitats and is characterized
by stable temperatures close to the mean surface temperature, constant near-saturation humidity,
low evaporation rates, and the absence of photosynthetic nutrient production (Barr 1968, Culver
1982).

Due to the lack of light for photosynthesis most cave communities lack primary producers.
Instead they rely on nutrient input from the surface ecosystem, and as such they are an extension
of the surface ecosystem. Nutrients are introduced into the subsurface in the form of plant
detritus washed in by surface waters, micro- and macro-organisms that enter caves under their
own power, and the eggs and waste of trogloxene species. Trogloxenes are species that have
adapted to the cave environment sufficiently that they complete part of their life cycle in a cave,
but must return to the surface to feed and thus retain adaptations for surface life. These types of
cave communities are essentially decomposer communities (Culver 1982); they break down
organic debris into simpler components (i.e., molecules and compounds) that are then available
for other functions within the cave ecosystem.
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In central Texas, cave crickets (Ceuthophilus spp.) are trogloxenes that provide nutrient and
energy input into cave systems (USFWS 2003). Cave crickets utilize cave systems for shelter, as
a daytime roost, and to complete their reproductive cycle. Cave cricket eggs, feces, and dead
bodies provide a source of nutrient input to the cave ecosystem on which troglobitic species
depend. At night, cave crickets forage on the surface, ingesting a variety of plant and animal
materials. Taylor et al. (2005) studied cave cricket foraging distances from Big Red Cave in
Coryell County, Texas, and relocated approximately 51 percent of cave crickets within 131 feet
(40 meters) of the cave entrance, and 92 percent of cave crickets within 263 feet (80 meters) of
the entrance. The maximum distance a cave cricket was found foraging away from the cave
entrance was 345 feet (105 meters). This cricket foraging distance is assumed to be an important
factor in determining the amount of aboveground habitat required for maintaining the nutrient
base in the belowground cave environment (Taylor et al. 2005, USFWS 2004a).

The origin and geographic distribution of troglobites have important general implications for
evolutionary biology (Holsinger 1988). Many troglobitic species are considered to be relicts
persisting in subsurface refugia long after their surface ancestors abandoned their geographic
range due to climate fluctuations. Most terrestrial troglobites are thought to have evolved from
surface ancestors that were pre-adapted for cave life because they were adapted to living in cool,
moist soil or leaf-litter (Barr 1968).

Many of the caves in the RHCP area are relicts of groundwater flow systems that were generated
during the early development of the modern aquifer but no longer exist. Based on the general
understanding of the structure and development of the aquifer (Abbott 1973, Collins 2002,
Maclay 1995, Senger et al. 1990, Woodruff and Abbott 1979), rocks of the Edwards Formation
in northern Travis and Williamson Counties were gradually exposed both from the southeast to
the northwest along ramping fault blocks and from the northwest to the southeast across
progressively more downthrown fault blocks. The combination of land surface denudation with
the formation of progressively lower aquifer discharge points along the San Gabriel River and
Salado Creek valleys has caused the saturated zone of the aquifer to move to progressively lower
fault blocks in the coastward direction. The unsaturated zone with its air-filled caves (and
terrestrial troglobite habitat) has followed in its wake. Today new caves are forming surface
connections to the northeast and along the coastward edge of the recharge zone where certain
fault blocks are currently partially covered by overlying strata. To the southwest and along the
inland edge of the recharge zone, older caves are gradually being removed by erosion.

In 1991, the Service commissioned a study that attempted to determine the likelihood of various
rock types and geologic outcrops in Williamson and Travis Counties to contain karst features
with potential habitat for cave-dwelling invertebrates (Veni and Associates 1992).° The study
resulted in delineation of zones based on lithology, distributions of known caves and cave fauna,
and geologic controls on cave development.

The zones were delineated as follows:

Zone 1 - contains endangered cave species.
Zone 2 - high probability of endangered or endemic cave fauna.

30 . .
These zones are currently being revised.
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Zone 3 - low probability of endangered or endemic cave fauna.
Zone 4 - does not contain endangered or endemic cave fauna.

The difference between Zones 1 and 2 is largely an artifact of where endangered species surveys
had been conducted. Zones 1 and 2 together reflect the distribution of potentially cavernous rock
exposed at the surface. The entire cavernous zone has the potential to contain karst
invertebrates; therefore, these two zones are referred to collectively hereafter as the “Karst
Zone.”

The study also discussed the overall karst geography of the Austin region and potential geologic
and geographic barriers to karst invertebrate dispersal and limits to their distribution. Eight
KFRs were delineated within Travis and Williamson Counties: South Travis County,
Rollingwood, Central Austin, and Jollyville KFRs in Travis County, and McNeil/Round Rock,
Cedar Park, Georgetown, and North Williamson County KFRs in Williamson County (Veni and
Associates 1992).

3.2.1.1 Bone Cave Harvestman (7Texella reyesi)

Bone Cave harvestman 1is an obligate cave-dwelling
harvestman restricted to Travis and Williamson Counties
(Ubick and Briggs 1992, 2004). Ubick and Briggs (1992)
originally described the species when it was separated from
Bee Creek Cave harvestman (7. reddelli). Bee Creek Cave
harvestman was listed as endangered in September 1988 (53
FR 36029-36033), and with the subsequent taxonomic
revision, Bone Cave harvestman was considered listed as of
August 18, 1993 (58 FR 43818-43820). © William R. Ellott

At maturity, Bone Cave harvestman is a pale orange harvestman with a total body length ranging
from 0.06 to 0.11 inches (1.41 to 2.67 millimeters). Retinas are absent and corneal development
varies from well developed to absent (Ubick and Briggs 1992). Bone Cave harvestman likely
feed on microarthropods, such as springtails (Collembola spp.) (Rudolph 1979).

Ubick and Briggs (1992) also state that most specimens of Bone Cave harvestman have been
observed in the deep cave environment, past the twilight zone. Bone Cave harvestman has a
wider distribution than other Texella species. As of July 2004, Bone Cave harvestman was
known from five KFRs in approximately 154 caves throughout its range, of which 138 caves are
in Williamson County (see Figure 3-1; Ubick and Briggs 1992, 2004).
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3.2.1.2 Coffin Cave Mold Beetle (Batrisodes texanus)

The genus Batrisodes lies within the family of mold beetles or ant-
like litter beetles. As of 2001, eight other genera of mold beetles
were known to occur in Texas, including Texamaurops (Chandler
and Reddell 2001). The Coffin Cave mold beetle was first described
as a new species by Chandler (1992), when it was separated from
Kretschmarr Cave mold beetle (Texamaurops reddelli).

Photo by Kemble White

Kretschmarr Cave mold beetle was placed on the Federal endangered species list on September
16, 1988 (53 FR 36029-36033), and with the subsequent taxonomic revision, Coffin Cave mold
beetle was considered a listed species as of August 18, 1993 (58 FR 43818-43820).

Mature Coffin Cave mold beetles are 0.10 to 0.11 inches (2.60 to 2.88 millimeters) in length.
Eyes are lacking on individuals of this species, with granules present instead (Chandler 1992).
The Coffin Cave mold beetle is considered to be troglobitic because most individuals have been
observed past the twilight zone in total darkness and have reduced eyes. This species is
predatory, with prey including mites (USFWS 1994).

Coffin Cave mold beetle is known to inhabit at least 18 caves in Williamson County. Sixteen of
the caves are in the North Williamson County KFR, and two are within the Georgetown KFR
(Chandler and Reddell 2001; D.S. Chandler, e-mail to K. White, 2006). No records for the
Cofﬁr311 Cave mold beetle are confirmed from either Cedar Park KFR or McNeil/Round Rock
KFR.

3.2.1.3 Primary Threats to the Karst Invertebrates

One of the primary threats to the listed karst species is loss of habitat due to urban development
(USFWS 1988, 1993, 1994). Williamson County is an area that is undergoing continual urban
expansion at a rapid rate, and karst features are frequently impacted during land development.
In the past, some caves have been filled, collapsed, or otherwise altered during building site
preparation, road construction and transmission line placement and construction. Ranching
activities have also been known to result in the filling of cave entrances in an attempt to prevent
livestock from accidentally falling into caverns and to obliterate hiding places for livestock
predators (Vinther and Jackson 1948). Prior to the listing of the karst invertebrates in 1988, it
was estimated that at least 10 percent of the caves in adjacent Travis County were destroyed
every 10 years (Elliott and Reddell 1989).

3! Earlier drafts of this RHCP indicated that the Coffin Cave mold beetle was found in the McNeil/Round Rock
KFR. The single distribution record upon which this finding was made has since been determined to be erroneous.
In 2001, a collection was made by Veni and Associates (2001) of the Coffin Cave mold beetle in Rattlesnake Inn
Cave, near Sun City in the North Williamson County KFR, as part of the biological assessments to determine the
impacts of Highway 195. The specimen from Rattlesnake Inn Cave was incorrectly labeled “Becks Rattlesnake
Cave,” a cave found in the McNeil/Round Rock KFR that is several miles south of the Highway 195 project
footprint and the area from which biotic surveys were performed. It was only during the detailed efforts to
determine the range of the Coffin Cave mold beetle for this RHCP that the error was discovered by James Reddell in
early 2007.
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Many impacts to cave ecosystems, however, do not result from destruction of the physical cave
structure, but from activities that influence, directly or indirectly, the habitat of karst
invertebrates. In an attempt to evaluate cause and effect impacts to cave ecosystems, the Service
has assessed habitat requirements and threats to karst invertebrates in central Texas (USFWS
1994, 2003). These species require high humidity, warm, stable temperatures, and nutrient input
from surface plant and animal communities (Howarth 1983a, 1983b). Chemical contamination
from groundwater and/or surface drainages, including pesticides, fertilizers, sewage, hazardous
materials spills, various pipeline leaks, storage tanker leaks, landfills, urban stormwater runoff,
and trash dumping directly into caves can adversely affect karst invertebrates (Culver 1986,
Elliott and Reddell 1989).

Altering surface drainage patterns through changes in topography, impervious cover, and site
grading can lead to drying of karst features and changes in nutrient input (Howarth 1983a). Loss
or alteration of surface biological communities can potentially adversely affect karst
invertebrates by altering nutrient input, altering the stable physical environment of caves, and
introducing potentially harmful organisms. When changes in composition of surface plant
communities occur, potential exists to alter the type and quality of nutrient input into cave
systems (Culver et al. 2000).

Changes in surface plant communities can in turn alter the local diversity and/or relative
abundance of surface animal species (Elliott and Reddell 1989, USFWS 1994). Alterations in
surface faunal communities may lead to decreased levels of nutrient input into caves via a
decrease in populations of troglophiles and trogloxenes. If the surface plant community is
removed (replaced with impervious cover, left as bare ground, etc.) this could lead to
fluctuations in cave temperatures and moisture regimes that are outside the normal range of
variability for the system. Lastly, disturbance of soils may lead to increased density of red
imported fire ants (Solenopsis invicta) (Porter et al. 1988) or alter the physical environment of
the cave through increased sedimentation.

Imported fire ants, an exotic species in central Texas, may be a threat to karst invertebrates
through direct predation and competition with native species for food resources. Imported fire
ants have been documented within and near caves and have been observed feeding on dead
troglobites, cave crickets, and other species within caves (Elliott 1992, 1994). Taylor et al.
(2003) found that foraging by red imported fire ants around caves was inversely correlated with
foraging of native ant species, and that cave crickets often arrived at baits placed aboveground at
night before fire ants, but departed at the arrival of fire ants, indicating competition for at least
some food resources. Reduction in cave cricket foraging and, hence, cave cricket populations
would lead to a reduction in overall productivity in the caves (Taylor et al. 2003).

Regarding the above-described potential threats, it is unknown how activities that result only in
changes to surface plant and/or animal communities actually affect karst invertebrate species.
Caves containing the listed invertebrates are known to occur in a wide variety of landscapes,
including relatively dense woodland, semi-open or open woodland, shrubby grassland, grassland,
and suburban land, including at least one backyard (USFWS 1994). Therefore, while the
“decomposer” communities contained within caves are undoubtedly dependent upon input of
nutrients from surface communities, the simple presence of a surface vegetation community and
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the animals it supports may be far more important to sustaining a cave ecosystem than the
composition of that surface community. Research is needed to clarify the role that composition
of surface communities has on distribution and abundance of karst species.

3.2.1.4 Travis/Williamson Counties Karst Invertebrate Recovery Plan

The Recovery Plan for the endangered karst invertebrates of Travis and Williamson Counties
(Travis/Williamson County Recovery Plan) was issued in 1994 (USFWS 1994). At that time,
the Service believed that the prospect for complete recovery and delisting (removal from the
endangered species list) of all these species was uncertain, and it was reluctant to prescribe a
plan that included a full delisting of these karst species. Thus, the Travis/Williamson County
Recovery Plan includes “recovery criteria” that once met, would allow only for downlisting from
endangered to threatened. Once these criteria are met, it is assumed that a revised Recovery Plan
would address the conditions needed for full recovery and delisting.

Recovery criteria are only intended to serve as recommendations and are not mandatory steps
toward achieving downlisting, or indeed, in the case of the Williamson County karst
invertebrates, guidelines for complete recovery. Recovery plans delineate reasonable actions
that are believed necessary to recover and/or protect listed species. The basic premise of the
Travis/Williamson County Recovery Plan is protection of caves set within discrete KFAs based
on distribution of the species within the KFRs as originally defined by Veni and Associates
(1992) and modified by the Service (USFWS 1994). The recovery criteria to achieve
downlisting for the karst invertebrates include the following:

o Three KFAs within each KFR in each species’ range should be protected in perpetuity.

o If fewer than three KFAs exist for a species, that species would still be considered for
downlisting if it occurred in two KFAs and those were adequately protected.

While the Recovery Plan indicates that three KFAs should be set aside within each KFR for each
listed species, it provides only general guidelines for determining the configuration of these
KFAs (see HNTB Corporation 2005). For example, according to the Recovery Plan, KFAs
should be spatially separated such that a single catastrophic or stochastic event (e.g., disease,
flooding, contamination, etc.) would not be likely to impact multiple KFAs at a time.
The Recovery Plan also states that “to be considered “protected,” a karst fauna area should
contain a large enough expanse of contiguous karst and surface area to maintain the integrity of
the karst ecosystem on which each species depends. The size and configuration of each [KFA]
should be adequate to maintain moist, humid conditions, air flow, and stable temperatures in the
air-filled voids; maintain an adequate nutrient supply; prevent contamination of surface and
groundwater entering the ecosystem; prevent or control the invasion of exotic species, such as
red imported fire ants; and allow for movement of the karst fauna and nutrients through the
interstitial spaces between karst features.”

3.2.1.5 Distribution and Status of the Karst Invertebrates in Williamson County

Figure 3-1 shows the KFR boundaries within the Karst Zone as delineated in the
Travis/Williamson County Recovery Plan, the better known caves inhabited by listed karst
invertebrates, and their ranges. In 1988 and 1993 when the Service listed the karst invertebrates
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of Travis and Williamson Counties, and subsequently prepared the Travis/Williamson County
Recovery Plan in 1994, the species were considered far more rare than they are today. Benefits
that have accrued to these species by the original listing actions include a more focused local and
scientific interest in the species such that many additional caves in Williamson County have been
found. In 1963, the Texas Speleological Survey reported only 68 caves in their paper The Caves
of Williamson County (Reddell and Finch 1963). The number of known caves in the area today
is 590 (SWCA 2006a). Thus, many more caves supporting the listed species are known now
than were known nearly two decades ago, and a significant number of these sites are under
protective management.

In 1988, the Texella harvestman (then considered a single species, 7. reddelli) was known from
only five caves throughout its range. Due to increased interest and greater intensity of biotic
investigations in caves, by 1994, after Texella had been split into two species, the new species
(T. reyesi, or Bone Cave harvestman) had been found in an additional 55 caves. Today the Bone
Cave harvestman is known from at least 154 caves, most of which are in Williamson County
(Reddell 2004; USFWS unpublished data; SWCA 2006a; Ubick and Briggs 1992, 2004).

The Tooth Cave ground beetle is also known from dozens more caves today than in 1988 and
1994. Known only from two caves at the time of its listing in 1988, this ground beetle is known
today from at least 52 caves. While the Coffin Cave mold beetle is known from far fewer caves
(approximately 20) than either of the other two species, its relatively widespread range and
elusive nature (this mold beetle is extremely small and hard to find even if present) suggests that
future intensive surveys will likely reveal additional locations within the boundaries of its known
range. Coffin Cave mold beetles may be overlooked now because once surveyors discover the
much larger and easier to see Bone Cave harvestman in a cave (and thus establish the presence of
an endangered species), they often look no further. More exhaustive searches of caves known to
be occupied by the Bone Cave harvestman (whose range overlaps that of the mold beetle and
whose habitat requirements are similar) may eventually reveal the presence of the mold beetle as
well.

Not only are many more occupied caves known today than in 1988 and 1993, but several more
caves occupied by the listed species are now protected and under some type of conservation
management than was the case nearly two decades ago (Travis County 2005; SWCA 2006a;
USFWS 1994, 2001, 2004a, 2005a). Numerous occupied caves and cave systems have been
avoided and set aside in conservation areas of various sizes, some of which have conservation
area boundaries that are very small (1-10 acres; 0.4—4.0 hectares) and likely do not meet the
definition of a KFA. Other existing conservation areas are, however, of sufficient size that they
either currently meet the KFA general guidelines or could meet those guidelines if enlarged or
otherwise enhanced (see Table 3-1, Figure 3-2).
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Table 3-1. Existing and proposed karst conservation areas in Williamson County and preliminary

determination of suitability for KFA status (shaded conservation areas appear to be suitable, with

appropriate modifications, for designation as Service-approved KFAs).
Existing Conservation Karst Fauna Listed Species Acreage Suitability for KFA
Area Region ' Present 2 (ha) Status *

1. Cobbs Cavern* NW TR and BT 165 (67) Low

2. Sun City Pricilla's Well NW TR and BT 13.4 (5.6) High

3.  Sun City Karankawa NW TR and BT 126 (51) High

4.  Sun City Medicine Man NW TR and BT 12.6 (5) Unknown

5. Sun City Woodruff NW TR 10.7(4.4) Unknown

6.  Sun City Unearthed NW TR and BT 37.6 (15.2) Medium

7.  Sun City Dragonfly NW TR and BT 13 (5.3) Low

8.  Sun City Shaman NW TR and BT 70.9 (29) High

9. $:Jascst§"/' Spj;'l‘e'g:tgtlf; by NW TR and BT 145 (59) High

10. Temples of Thor NW TR and BT 105 (43) High

11. Shadow Canyon* NW TR 44(18) Unknown

12. Millennium Preserve GT TR 90 (36) High

13. Wilco Preserve GT TR 130 (52) High

14. Highlands of Mayfield GT TR (Probable) 40 (16) High

15. Zapata GT TR unknown Unknown

16. Christy Quintana Caves A-D McRR TR >100 (>40) Medium

17. Beck Preserve McRR TR 40 (16) High

18. Chaos Preserve McRR TR 30 (12) Medium

19. Testudo Cedar Park RP 26 (11) Unknown

20. Buttercup Creek Cedar Park RP non1c?):i1t(i2i)ous Unknown

21. Discovery Well Cedar Park RP 106 (43) Unknown

22. Big Oak Cave Cedar Park RP 10 (4) Unknown

* Eurycea naufragia (Georgetown salamander) present.
! Karst fauna regions: NW = North Williamson County; GT = Georgetown, McRR = McNeil/Round Rock; CP = Cedar Park.

2 |isted species: TR = Texella reyesi (Bone Cave harvestman); BT = Batrisodes texanus (Coffin Cave mold beetle); RP =
Rhadine persephone (Tooth Cave ground beetle).
® The assignment of suitability categories of High, Medium, and Low is based on existing information about the conservation
area’s potential to meet KFA criteria (see the text in Section 5.3.1.1), including, but not limited to, presence of listed species, size
of preserve, portion of the surface and subsurface drainage basins preserved, and the proximity to other preserves. The
suitability of the areas listed here as KFAs has not yet been assessed or approved by the Service.

Final Williamson County
Regional Habitat Conservation Plan



Williamson County RHCP

North Williamson County
Karst Fauna Region (KFR)
Cobbs Cavern

Pricillas's Well

Karankawa

Medicine Man

Woodruff Well

Unearthed

Dragonfly

Shaman

Russel park Estates / Sunless City
10 Temples of Thor

11 Shadow Canyon

Florence

Eay,,
a
I‘ds Ll}be
Sty
Qe

O 001N LN K Wi~

Ge .
1getown Limestone - Kgt

Georgetown KFR
12 Millenium Park

13 Wilco
14 Highlands of Mayfield

15 Zapata X
q ¢}

McNeil, Round Rock KFR £
16 Christy Quintana (A-D) 2
17 Round Rock ISD 5
§ - Georgetown
g @9
=

Y

<

18 Chaos

Cedar Park KFR

19 Testudo

20 Buttercup Creek
21 Discovery Well
22 Big Oak

Existing Karst u Leander
Conservation Areas

@ Batrisodes texanus
@ Batrisodes texanus
and Texella reyesi

@ Texella reyesi $ "\ @R
Listed Species Present ' RO o
® Rhadine persephone

Round Rock

Texella reyesi

O

® Batrisodes texanus
>

Batrisodes texanus
and Texella reyesi

0 1 2 4
I T Milcs
I Kilometers
01 2 4

Figure 3-2. Existing karst conservation areas by karst fauna region and species-occupied

caves in Williamson County, Texas.



Chapter 3
Covered and Additional Species

Within most of these existing conservation areas, cave entrances have been gated to prevent
unauthorized access, and management actions such as red imported fire ant control have been
implemented. Efforts at control of red imported fire ants on a number of cave sites in
Williamson County currently under management by the Texas Cave Conservancy indicate that
with periodic treatment using boiling water on ant colonies, fire ant proliferation is controlled
(M. Walsh, Texas Cave Conservancy, pers. comm. to SWCA, 2006; see also Reddell 2000).

The Travis/Williamson County Recovery Plan notes that, because of the time and expense
involved, the recovery objective cannot be met if establishment of KFAs is delayed until the
needs of karst invertebrate species for long-term survival are determined through research
(USFWS 1994). In implementation of the RHCP, establishment of KFAs will proceed based on
existing knowledge and will be informed by new knowledge, but will not be delayed due to
incomplete knowledge. KFA status will be evaluated on a case-by-case basis.

While much needs to be done, given the progress in preserving occupied caves since 1988,
downlisting®® for the harvestman and ground beetle is a real possibility and may be imminently
achievable through the combined conservation measures set forth in this RHCP, in the Balcones
Canyonlands Conservation Plan for Travis County (RECON and USFWS 1996), and in a variety
of individual project-related Biological Opinions and incidental take permits.

3.2.2 Migratory Songbirds

Two federally endangered bird species occur in Williamson County, the golden cheeked-warbler
and the black-capped vireo. The golden-cheeked warbler was emergency listed May 4, 1990,
and gained permanent listing status December 27, 1990 (55 FR 53153-53160). The black-
capped vireo was federally listed as endangered October 6, 1987 (52 FR 37420-37423). In June
2007, the Service recommended that the vireo be reclassified as threatened in its 5-Year Review
of the species (USFWS 2007a).

3.2.2.1 Golden-cheeked Warbler (Dendroica chrysoparia)

3.2.2.1.1 Golden-cheeked Warbler Natural History

The golden-cheeked warbler winters in southern Mexico and northern
Central America and breeds in the Edwards Plateau and Cross
Timbers Level III ecoregions of central Texas.> Figure 3-3 shows
the range of this species in Texas by county. Most golden-cheeked
warblers arrive in central Texas in early to mid-March and start
returning to their wintering grounds in July.

Photo by Steve Maslowski

32 The Travis/Williamson County Recovery Plan objective provides only for downlisting, not delisting, because at
the time that Recovery Plan was written, the Service concluded that the prospects for complete recovery were
uncertain (USFWS 1994).
33 The Level III ecoregions are subdivided into Level IV ecoregions. Williamson County falls within the Balcones
Canyonlands subdivision of the Edwards Plateau ecoregion, and within the Limestone Cut Plain subdivision of the
Cross Timbers ecoregion.

Final Williamson County
3-13 Regional Habitat Conservation Plan



T 1

Williamson
County

0 100 200
| S— Y
B W Kilometers
0 150 300

CA

ENVIRONMENTAL CONSULTANTS

Figure 3-3. The breeding range of the golden-cheeked warbler (exclusive to Texas) (after
Pulich 1976), and designated recovery regions (USFWS 1992).




Chapter 3
Covered and Additional Species

Golden-cheeked warbler breeding habitat typically consists of relatively dense and mature
woodland composed of a combination of Ashe juniper (Jumiperus ashei) and hardwood tree
species, especially deciduous oaks. Other hardwood tree species often found in warbler breeding
habitat include escarpment black cherry (Prunus serotina var. eximia), Arizona black walnut
(Juglans major), cedar elm (Ulmus crassifolia), and Texas ash (Fraxinus texensis). Ashe juniper
can account for 10 to 90 percent of trees present in warbler habitat, and hardwoods can account
for 10 to 85 percent of trees present; woodlands utilized regularly by warblers also typically have
canopy cover greater than 50 percent and tree height greater than 10 feet (3 meters) (USFWS
1996a, Alldredge et al. 2002).

Territory Density. The density at which golden-cheeked warblers occur in woodlands is known
to vary with habitat quality. Typically, the species will defend territories of 4 to 8 acres
(1.6-3.2 hectares) in higher quality habitat, but may establish territories of 16 to 20 acres
(6.5-8.1 hectares) or larger in lower quality habitat (USFWS 1996a). Pulich (1976) used warbler
densities of 19.8 acres (8 hectares)/pair, 49.4 acres (20 hectares)/pair, and 81.5 acres
(33 hectares)/pair for good, average, and marginal habitat, respectively, in formulating one of the
first population estimates for the species. Subsequent studies have reported a range of territory
densities from 50 acres (20 hectares)/pair to 3.3 acres (1.3 hectares)/pair (Kroll 1980, Wahl et al.
1990, USFWS 1996a, Travis County Natural Resources Division 2004).**

Habitat Quality and Patch Size. As discussed below, some studies indicate that woodland patch
size influences golden-cheeked warbler use of potentially suitable habitat. In general, habitat
quality decreases as density of deciduous trees and/or percent canopy closure decreases
(Beardmore 1994, DeBoer and Diamond 2006). Recent studies demonstrate that habitat
requirements vary depending on landscape-level factors such as patch size, tree species
composition and structure, slope, adjacent land use, and distance from larger blocks of regularly
occupied habitat (Dearborn and Sanchez 2001, Miller et al. 2001, Magness et al. 2006, DeBoer
and Diamond 2006).

Wahl et al. (1990) excluded patches of potentially suitable woodland that were less than
approximately 123.5 acres (50 hectares) in size from a habitat-based estimate of range-wide
breeding population as they believed this was the lowest patch size of importance to breeding
golden-cheeked warblers. They considered prime habitat to be in woodland patches that are at
least 247 acres (100 hectares) in size (Wahl et al. 1990). Since 1990, other studies have
attempted to identify minimum warbler habitat patch size requirements. DLS Associates and
WPTC Consulting Group (1994) found that the smallest of 11 habitat areas supporting one to
two warblers in Travis County were 102—-325 acres (41.1-131.6 hectares). Arnold et al. (1996)
suggested that approximately 56.8 acres (23 hectares) was the minimum threshold patch size
required for warbler occupancy and consistent production of young. Based on a study of
100 patches of woodland of varying sizes, Coldren (1998), like Wahl et al. (1990), concluded
that golden-cheeked warblers selected against patches of woodland smaller than approximately
247 acres (100 hectares).

3 Researchers variously represent density as acres or hectares per male, territory, or pair. For consistency and to
avoid confusion, the expression “acres/pair” is used throughout in this document.
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Coldren (1998) investigated the relationship of occurrence and breeding success of warblers to
human use of land directly adjacent to habitat patches but only explored cursorily the
relationship of occurrence of warblers to degree of isolation of potential habitat patches and use
of lands between patches. In general, the chance for occurrence of golden-cheeked warblers in a
smaller patch of woodland that appears suitable for use from a vegetative standpoint generally
decreases with increased distance of that patch from a larger block of occupied habitat. It also
appears that presence of extensive amounts of human development between a patch of
potentially suitable woodland and a larger block of occupied habitat further decreases the
probability of that patch being utilized by warblers (Wahl et al. 1990, Coldren 1998).

Magness et al. (2006) developed a method for predicting presence or absence of golden-cheeked
warblers in a given landscape and found that the birds occurred in a habitat patch only when
landscape composition within a 400-meter radius exceeded 40 percent woodland, and that the
likelihood of occupancy was greater than 50 percent only when landscape composition exceeded
80 percent woodland. While they could not rule out a relationship between habitat fragmentation
and overall habitat quality as measured by nesting success and recruitment, Magness et al. (2006)
did conclude that common measures of habitat fragmentation, including edge density, mean-
nearest neighbor, and distance between woodland patches, were poor predictors of species
occurrence across all spatial scales. The existing studies on optimum patch size for the golden-
cheeked warbler are useful for describing optimum or prime habitat, but they do not provide
limits on the smallest patch size within which the species could be found nesting. The smallest
discrete patch of woodland in which SWCA has observed these warblers successfully fledging
young was approximately 11 acres (4.5 hectares) in size (SWCA unpublished data). This patch
was set in a rural landscape and was surrounded by open grassland, although larger patches of
golden-cheeked warbler habitat occurred commonly in the area. The nearest larger patch was
approximately 75 acres (30.4 hectares) in size and occurred approximately 600 to 800 feet (183—
244 meters) away from the 11-acre patch.

Breeding Range Population Size. The total golden-cheeked warbler population is not precisely
known, but distribution of the species across its breeding range in Texas is thought to be patchy
and localized (Ladd and Gass 1999). In 1990, Wahl et al. estimated the population to range from
4,822 to 16,016 breeding pairs. Corrections to the Wahl et al. (1990) estimate were applied in
the Golden-cheeked Warbler Recovery Plan to derive a 1990 population estimate of 13,800 pairs
(USFWS 1992). No range-wide population estimate has been made since that time, but it is
possible that the population has increased since 1990. For example, at Fort Hood Military
Reservation (Fort Hood), Coryell and Bell Counties, where golden-cheeked warblers are
afforded some protection and management, and where annual population censuses have taken
place for over a decade, golden-cheeked warbler detections along point count routes almost
doubled from 1992 to 2003 (The Nature Conservancy 2005). Based on extrapolation from
warbler densities in established study areas, total warbler population on Fort Hood in 2003 was
estimated to be approximately 4,514 pairs on 52,935 acres (21,431 hectares), or 11 acres
(4.5 hectares)/pair (Peak 2003, USFWS 2005f). The Service is currently conducting a status
review of the golden-cheeked warbler that is likely to result in a revised estimate of the total
population number, and SWCA has been contracted by the Texas Department of Transportation
to independently assess the species’ status. SWCA’s preliminary estimates indicate that there
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may be up to 20,000-25,000 breeding warbler pairs throughout their range, an increase of at least
10,000 pairs over the 1990 estimate (SWCA 2007).

3.2.2.1.2  Primary Threats to the Golden-cheeked Warbler

The greatest threats to the continued existence of the golden-cheeked warbler are loss of habitat
and urban encroachment within its breeding habitat (Wahl et al. 1990, USFWS 1992, Coldren
1998). Other factors include the loss of deciduous oaks (used for foraging) to oak wilt, brood
parasitism by brown-headed cowbirds (Molothrus ater), and predation and competition by blue
jays (Cyanocitta cristata) and other urban-tolerant birds (USFWS 1992). Human agricultural
activities have also eliminated a considerable amount of warbler habitat within the central and
northern parts of the range of the species (USFWS 1992). Habitat loss continues as suburban
developments spread into golden-cheeked warbler habitat along the Balcones Escarpment,
especially in a growth corridor from Williamson County southward through Bexar County
(USFWS 2005b).

A common factor in the decline of neotropical migratory passerines is habitat degradation and/or
destruction in core breeding areas. Some studies (Robinson 1992, Donovan et al. 1995) also
show that declining populations of neotropical migrants in marginal, outlying habitats may be
due to declining productivity in central populations that would normally emigrate to the less
productive areas. Research on golden-cheeked warblers has indicated that occupancy and
productivity are significantly lower in “small” patches of habitat than in larger ones (Maas-
Barleigh 1997, Coldren 1998).

Populations of golden-cheeked warblers appear to be less stable in small habitat patches
surrounded by urbanization (Engels 1995, Arnold et al. 1996, Moses 1996). Some studies
indicate that abundance of the warbler is reduced within 656 to 1,640 feet (200—500 meters) of
an urban edge (Engels 1995, Arnold et al. 1996, Coldren 1998). Coldren (1998) reported that
warbler occupancy declined with increasing residential development and roadway width.
Moreover, increases in the amount of development typically lead to fragmentation of remaining
warbler habitat. Habitat fragmentation can lead to increased predation rates and increased
distances for juvenile dispersal, thus decreasing recruitment (Robinson et al. 1995, Coldren 1998,
Rappole et al. 2003).

Currently, three large populations of golden-cheeked warblers receive some degree of protection.
These populations breed on the Balcones Canyonlands National Wildlife Refuge in Burnet,
Travis, and Williamson Counties; on Balcones Canyonlands Conservation Plan lands in Travis
County; and on Fort Hood lands. Smaller populations receiving some form of protection occur
on U.S. Army Corps of Engineers’ (Corps) land at Lake Georgetown in Williamson County;
Hickory Pass Ranch in Burnet County; Pedernales Falls State Park in Blanco County; Guadalupe
River State Park/Honey Creek State Natural Area in Comal County; at Government Canyon
State Natural Area, Camp Bullis Military Reservation, and the Indian Springs/Cibolo Canyon
areas in Bexar County; Lost Maples State Natural Area in Bandera County; Garner State Park in
Uvalde County; Kerr Wildlife Management Area in Kerr County; and Kickapoo Cavern State
Park in Edwards and Kinney Counties. To the north of Williamson County, small populations
receive protection at Colorado Bend State Park in Lampasas and San Saba Counties; Meridian
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State Park in Bosque County; Dinosaur Valley State Park in Somervell County; and Possum
Kingdom State Park in Palo Pinto County.

3.2.2.1.3 Golden-cheeked Warbler Recovery Plan

The Service prepared a Recovery Plan for golden-cheeked warblers in 1992, which divided the
breeding range of the warbler into eight regions. Northern Williamson County lies within
Recovery Region 3, along with all of Bell and Coryell Counties, and portions of Burnet, Bosque,
Hamilton, Lampasas, and McLennan Counties. Southern Williamson County lies within
Recovery Region 5, along with all of Travis County and portions of Blanco, Burnet, and Hays
Counties (See Figure 3-3).

The Recovery Plan identified preservation and protection of one viable warbler population in
each of the eight recovery regions as a primary criterion for delisting of the species. “Viable
population” is not defined in the Recovery Plan, although the plan does suggest a viable
population of warblers could range from 500 pairs to a few thousand individuals. More recently,
the Service has indicated a viable population of golden-cheeked warblers may need to be as large
as 3,000 pairs of warblers (USFWS 1996a, Alldredge et al. 2002).

Based on the above, a viable population of warblers appears to be present in Recovery Region 3
on Fort Hood, where the population is thought to comprise over 4,500 singing males (Peak 2003,
USFWS 2005f). Protected populations of warblers are also present in Recovery Region 5 on the
Balcones Canyonlands National Wildlife Refuge, where the warbler population is estimated to
range from 800 to 1,000 (C. Sexton, U.S. Fish and Wildlife Service, pers. comm. to SWCA,
2007) and on Balcones Canyonlands Conservation Plan lands where hundreds more are thought
to breed (J. Kuhl, Travis County, pers. comm. to SWCA, 2007). These two areas are relatively
close together, being separated by a distance of approximately 5 miles (8 kilometers).

3.2.2.1.4 Current Status of the Golden-cheeked Warbler and its Habitat in Williamson County

Population size of the golden-cheeked warbler in Williamson County is not known. Surveys for
the species have been conducted on comparatively few properties, with most of those surveys
having been conducted on Corps land around Lake Georgetown and on private lands south of
State Highway 29 (USFWS data).”> Acknowledging the relative paucity of warbler survey data
and our inability to predict a county-wide population estimate accurately, this section presents an
assessment of golden-cheeked warbler habitat within the County based on 1) an initial
delineation of all potential golden-cheeked warbler habitat in the County, and 2) an assessment
of the possible acres of varying habitat quality within this delineation using the approach
developed by Magness et al. (2006).

Initial Delineation of Potential Golden-cheeked Warbler Habitat. The range of the golden-
cheeked warbler in Williamson County is limited to those lands occurring west of the Balcones
Escarpment in the Balcones Canyonlands and Limestone Cut Plain Level IV ecoregions (see

33 The U.S. Fish and Wildlife Service Austin Ecological Services Office compiles all golden-cheeked warbler survey
data submitted to it by permitted biologists. These data are not available on-line but are publicly available at the
Service office and were reviewed by SWCA in support of preparation of this document.
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Figure 1-1). Within this range, distribution of woodlands containing potential golden-cheeked
warbler habitat was delineated by SWCA using 2004 color infrared imagery available through
the Texas Natural Resource Information System (http://www.tnris.state.tx.us) (Figure 3-4).
Factors considered in the delineation of potential warbler habitat included density of woodland,
apparent density of Ashe juniper and deciduous trees, size of trees, habitat patch size, and land
use at local and landscape scales.

In general, woodlands for which survey data were lacking were classified as potential warbler
habitat if they had canopy closure in excess of 50 percent and appeared to be composed of a
combination of larger Ashe juniper and broad-leafed hardwood trees. Tree heights were
estimated based on crown diameter, which is apparent on the digital imagery, and the assumption
that trees are generally as tall as their crown is wide. Woodlands appearing to contain higher
densities of smaller trees were also identified as potential habitat if percent canopy closure was
greater, generally in excess of 80 percent, and if some larger hardwood trees were also present.
Woodlands appearing to be composed almost wholly of Ashe juniper or hardwood trees were
excluded from the habitat delineation.

Patches of woodland smaller than 11 acres (4 hectares) were excluded from the delineation
because this is the smallest size patch in which SWCA has observed warblers successfully
fledging young. It is recognized that it becomes increasingly unlikely that warblers would utilize
a small patch of woodland with increasing distance of the patch from larger blocks of habitat, or
increasing level of development around the patch (Engels 1995, Arnold et al. 1996, Moses 1996).
However, because data are limited to provide a basis for making decisions on how to vary
minimum patch size across a landscape, SWCA applied the minimum patch size of 11 acres
throughout the potential range of the warbler in Williamson County. This no doubt has resulted
in identification of some small patches of woodland as potential habitat in developed or
otherwise isolated areas that have a very low likelihood of supporting golden-cheeked warblers.

Through review of aerial photography as described above, SWCA delineated approximately
34,465 acres (13,947 hectares) of woodland in Williamson County as potential golden-cheeked
warbler habitat (Figure 3-4). As shown in Figure 3-4, habitat patches in Williamson County are,
with a few exceptions, relatively small, fragmented, and isolated.’® The few exceptions include
habitat on Corps-managed lands around Lake Georgetown and on relatively isolated patches of
private land in the San Gabriel River and Brushy Creek corridors.

Assessment of Golden-cheeked Warbler Habitat Quality. Figure 3-4 also depicts locations of
warbler observations made in Williamson County based on records held by the Service and the
TPWD. A comparison of warbler observations and potential habitat on Figure 3-4 shows
considerable overlap. Warbler observations tend to coincide with the presence of potential
habitat, although this is not always the case.

3% The relative sparseness of golden-cheeked warbler habitat in Williamson County is evident when compared with
the extent and density of warbler habitat patches in counties farther south (see Chapter 4, Figure 4-3).
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The apparent absence of habitat at a warbler observation site in Figure 3-4 may indicate a loss of
habitat subsequent to the sighting,”’ or possibly an incidental sighting of a migrating bird passing
through unsuitable habitat. Conversely, many areas identified as potential habitat do not contain
warbler observations. Such areas either may not have been surveyed for warblers or visited by a
knowledgeable birder, or sightings did not occur during surveys. The absence of observations
may also indicate that the area identified as potential golden-cheeked warbler habitat is not
regularly, or ever, occupied by warblers. Occupancy rates of potential habitat may vary annually
as a result of natural fluctuations in the golden-cheeked warbler population. It is also true that,
while any habitat patch greater than 11 acres (4.5 hectares) of woodland (all the habitat depicted
in Figure 3-4) containing junipers and oaks could contain golden-cheeked warblers during the
breeding season, it has been demonstrated that the probability of occurrence in an area increases
with increasing habitat quality (Wahl 1990, Coldren 1998, Magness et al. 20006).

Within the 34,465 acres of woodlands delineated in Figure 3-4, the quality of habitat and the
probability that any given part of it will support golden-cheeked warblers is likely to vary
greatly. Assessing the relative quality of habitat over such a large area in the absence of data on
woodland species composition, canopy cover, etc., is problematic. Still, it is misleading to
assume that all delineated 34,465 acres are suitable warbler habitat. In an attempt to rank the
delineated acreage by its probability to support golden-cheeked warblers, this RHCP employs
methods developed by Magness et al. (2006).

Using remote sensing Geographic Information System (GIS) techniques and logistic regression
analysis, Magness et al. (2006) found that that the higher the percent woodland composition of
the landscape within a 400-meter radius, and the greater the patch size of the largest woodland
(also within a 400-meter radius), the greater the probability of habitat occupancy. At the 60
percent woodland composition (mature oaks and junipers), the probability of warbler occupancy
was approximately 20 percent. At 80 percent woodland composition, the probability of warbler
occupancy increased to approximately 50 percent.

Following the techniques of Magness et al. (2006), Figure 3-5 depicts portions of the woodlands
within a 400-meter radius containing 80 percent or greater woodlands (in red) and at least 60 but
less than 80 percent woodlands (in yellow). The remaining habitat (in green) depicts landscape
with at least 50 but less than 60 percent woodlands.

Within Williamson County, approximately 5,277 acres have at least 80 percent woodland
composition and at least a 50 percent probability of warbler occupancy. Approximately 8,108
acres have 60 to <80 percent woodlands and a 20 to <50 percent probability of warbler
occupancy. Approximately 21,080 acres of potential warbler habitat have 50 to <60 percent
woodlands and a <20 percent probability of warbler occupancy (Table 3-2).

37 It should be noted that all historical golden-cheeked observations are depicted, while the habitat delineation
reflects only the most current aerial photography (2004). Some observations may have occurred at sites where
suitable warbler habitat once existed but has since been lost.
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Table 3-2. Estimated amount of woodland habitats at varying levels of percent composition
and golden-cheeked warbler probability of occupancy in Williamson County.

Percont Woodland Percent Probability of | Acres of Potential Habitat (% of total)
(color oonigure 3-5) Occupancy by Warblers (hectares)
280 5,277 (15%)
(red) 250 (2.136)
60-<80 8,108 (24%)
(yellow) 20-<50 (3,281)
50-<60 <20 21,080 (61%)
(green) (8,531)
34,465 (100%)
Total - (13647)

Golden-cheeked Warblers on Managed Lands. Approximately 4,363 acres (1,766 hectares) of
the 34,465 acres of woodland in Williamson County identified as potential warbler habitat are
contained in various public and private open space lands, parks, or easements. Status of the
warbler on these lands is generally unknown, although these totals do include preserved and/or
managed lands at Lake Georgetown, Russell Park Estates (Whitney Tract), and portions of the
Balcones Canyonlands National Wildlife Refuge where the species is known to occur regularly.

Around Lake Georgetown, the Corps manages 5,330 acres (2,157 hectares), approximately
1,310 acres (530 hectares) of which are covered by the lake conservation pool. Another
approximately 2,937 acres (1,189 hectares) support dense to semi-open Ashe juniper/oak
woodlands that are known to support golden-cheeked warblers. Lands owned by the Corps at
Lake Georgetown are generally preserved but not managed specifically for the benefit of the
warbler. These lands have not been comprehensively surveyed for warblers since 1992. At that
time, it was estimated that 33 territorial males occurred on Corps-owned lands at Lake
Georgetown (DLS Associates 1992). Approximately 139 acres (56 hectares) of dense Ashe
juniper/oak woodland occur on preserved land on the Russell Park Estates property (Whitney
Tract) directly adjacent to Corps-owned woodlands at Lake Georgetown. This preserve area was
established for the benefit of the warbler and was estimated to support all or portions of eight
warbler territories in 2004 (SWCA 2004).>® Managed lands within Balcones Canyonlands
National Wildlife Refuge include several hundred acres of potential warbler habitat in
Williamson County.

¥ Williamson County recently purchased the Russell Park Estates preserve (Whitney Tract).

Final Williamson County
3-23 Regional Habitat Conservation Plan



Chapter 3
Covered and Additional Species

3.2.2.2 Black-capped Vireo (Vireo atricapilla)

3.2.2.2.1 Black-capped Vireo Natural History

The black-capped vireo occurs in western, central, and north-
central Texas, a few localities in central Oklahoma, and in the
states of Coahuila, Nuevo Leon, and Tamaulipas, Mexico
(USFWS 1991, Farquhar and Gonzalez 2005). In central Texas,
distribution of the vireo is restricted to habitats occurring west of
the Balcones Escarpment. Black-capped vireos arrive in central
__ Texas from late March to mid-April and generally return to their
Photo by Texas Parks and Wildlife wintering grounds in September. The species winters primarily
on the Pacific slope of western Mexico (Graber 1957, Marshall et
al. 1984). Very few sightings of the black-capped vireo have been recorded from Williamson
County (see Figure 3-6).

Breeding Habitat. Typical breeding habitat for the black-capped vireo consists of semi-open to
relatively dense shrubland with vegetation cover down to ground level (Graber 1961).
Grzybowski et al. (1994) characterized vireo habitat as having shrub cover of at least 35 percent
and shrubby foliage present from ground level up to 6.6 feet (2 meters) in height.

Maresh (2005) documented a wider range of habitat usage, finding black-capped vireo territories
in areas with woody cover ranging from less than 10 percent to greater than 90 percent with
canopy height greater than 19.7 feet (6 meters). However, Maresh reaffirmed that areas
occupied by vireos consistently contained shrubby vegetation within 2 meters of the ground.

In central Texas, black-capped vireo habitat is usually dominated by shin oak (Quercus sinuata
var. breviloba) or evergreen sumac (Rhus virens); other species often occurring in vireo habitat
include Texas oak (Quercus buckleyi), plateau live oak (Quercus fusiformis), fragrant sumac
(Rhus aromatica), prairie sumac (Rhus lanceolata), poison ivy (Toxicodendron radicans), Texas
persimmon (Diospyros texana), agarita (Mahonia trifoliolata), redbud (Cercis canadensis), and
Ashe juniper (Maresh 2005, Travis County 1999).

Vireo breeding habitat in central Texas is typically early to mid-successional. Therefore, vireo
habitat currently present in the region has potential to become unsuitable for the species with
time as shrubs become taller and are replaced by trees, which usually then create too much shade
for understory foliage to be maintained at a level suitable for vireos. Historically, it is believed
that wildfires allowed for creation of vireo habitat by damaging Ashe juniper while enhancing
growth of fire-adapted oak and sumac species (Travis County 1999).

Breeding habitat for the vireo can be maintained naturally by wildfire, or artificially by
mechanical clearing or with prescribed burns. Fire stimulates growth of certain shrubs and
causes hardwoods to sprout new growth at the base of trees, thereby providing the low foliage
cover required by black-capped vireos (Campbell 1995). Selective thinning of Ashe juniper, as
well as mulching shrubs to ground level can be used to create or maintain vegetation of a
structure suitable for black-capped vireos.
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Geology, soils, and slope gradient and aspect can also influence the species composition and
structure of woody vegetation communities. In general, thinner soil and rocky substrates allow
shrubby communities to persist for longer periods of time. Steeper, south-facing slopes also
often support shrubbier communities, sometimes indefinitely, because moisture availability can
be too low to support trees. Shrub species preferred by the vireo occur most commonly, but not
exclusively, on limestone substrates, with distribution of the vireo in central Texas correlating
strongly with outcrop of the Fredericksburg Group of limestones (USFWS 1996b).

Territory Size. Male vireos generally establish territories that range in size from 1 to 10 acres
(0.4—4.0 hectares). Average territory size is 2 to 4 acres (0.8—1.6 hectares; Graber 1957, Tazik
and Cornelius 1989). Black-capped vireos often occur in clusters within patches of habitat, with
the species apparently receiving benefit from increased social interaction as reproductive success
is greater in larger groups of birds than in smaller groups (USFWS 1991).

Population Size. The total black-capped vireo population is unknown, owing to much of the
range of the species in Mexico and Texas encompassing privately held lands that have not been
surveyed. Black-capped vireo habitat can also be difficult to identify from satellite imagery or
aerial photography, making it infeasible to first estimate extent of potential habitat and then
apply an assumed occupation rate to reach a population estimate. Estimates of population size
are based on a limited but growing body of survey data, and those data suggest that populations
of the vireo in its breeding range are increasing.

In 1991, the number of male vireos known to occur Oklahoma and Texas was on the order of
1,000 (USFWS 1991). By 1995, that number had increased to around 1,800 (USFWS 1996b).
By 2005, the known U.S. population was 5,996 males (Wilkins et al. 2006). In Oklahoma, as of
2005, the combined number of territories on the Wichita Mountains National Wildlife Refuge
and Fort Sill was in excess of 1,750 (USFWS 2005d). At least 67 territories were present in
Cleveland County in 2004 (Shackford 2004), and 11-12 territories were present in Blaine
County as of 2006 (J. Grzybowski, University of Central Oklahoma, pers. comm. to SWCA,
2006). The number of male black-capped vireos occurring in Texas was estimated to be
approximately 9,200 in 2005 (Maresh 2005, Cimprich 2005). Of these, approximately 8,100
occurred on Fort Hood and another 687 occurred on and west of the southwestern Edwards
Plateau in Edwards, Kinney, Real, Terrell, and Val Verde Counties.

In Mexico, the population of black-capped vireos is poorly known and, as of 1995, was believed
limited to Coahuila (USFWS 1996b), although the species had been documented in Nuevo Leon,
San Luis Potosi, and Tamaulipas (Phillips 1911; Davis in Graber 1961; Marshall et al. 1984,
1985). Benson and Benson (1990) estimated that 3,139 to 9,463 pairs of vireos could be present
in Coahuila based on extrapolation from limited surveys. Results of surveys from 2001 through
2005 by Farquhar and Gonzalez (2005) indicated presence of high densities of black-capped
vireos in northern Coahuila, consistent with the estimates of Benson and Benson (1990).
Farquhar and Gonzalez (2005) also confirmed presence of black-capped vireos in Nuevo Leon
and Tamaulipas, and considered it likely that breeding populations of the species are extant in
San Luis Potosi. Thus, the Mexican population may be greater and distributed more widely than
was thought at the time of listing in 1987.
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In June of 2007 the Service completed a “5-Year Review” of the black-capped vireo (USFWS
2005¢c, 2007a). Findings of this review indicate that the overall breeding population of this
species is substantially larger than was known as the time of the listing in 1987. At that time, the
only known breeding locations accounted for fewer than 200 pairs, with a total estimated
population of between 250 to 525 pairs (Marshall et al. 1985). Today the known population is at
6,269, including limited portions of the Mexico range (USFWS 2007a). From existing data, it is
often difficult to determine whether the dramatic difference in numbers in the decade since the
bird was listed is due to increased survey efforts or to substantial increases in natural
reproduction. In many local situations, it could be that increased search efforts for the species
has led to larger known populations. In some locations, however, evidence suggests that
breeding populations have increased. For example, in three of the four areas where good
population density data were available a decade ago, Fort Hood Military Reservation (Texas),
the Wichita Mountain Wildlife Refuge (Oklahoma), and Fort Sill Military Reservation
(Oklahoma), the known breeding populations have increased by almost 10 times (USFWS
2007a).

The conclusions of the 5-Year Review indicate that “...the current overall threat to the black-
capped vireo is less in magnitude than it was at the time the species was listed. This is based on
some threats decreasing in magnitude, the reconsideration of magnitude of certain threats, and
the effects of conservation measures on the major threats to the species” (USFWS 2007a:22)
The review concludes with the recommendation that the species be reclassified from endangered
to threatened status.

3.2.2.2.2  Primary Threats to the Black-capped Vireo

Primary threats to the black-capped vireo include direct destruction of breeding habitat, loss or
deterioration of breeding habitat through natural processes, low reproductive success, and
indirect effects of land use on breeding grounds (USFWS 1991). Low reproductive success has
been attributed to high rates of nest parasitism by brown-headed cowbirds (Molothrus ater) and
nest predation by red imported fire ants and other species. Habitat loss occurs through clearing
of land for ranching or other agricultural practices, and browsing of low-level vegetation by
goats and other domestic animals, and clearing for residential developments, road construction,
placement of utilities, and other land uses. Suppression of wildfire likely causes potentially
suitable black-capped vireo habitat to develop at rates below those of historical times. Potential
impacts to wintering habitat are thought to be relatively understudied (Grzybowski et al. 1994).
However, a recent study by Powell and Slack (2006) found that clearing of brush for grazing
and/or other agricultural purposes was common throughout the Mexico winter range, but did not
conclude that such disturbance “could be considered a serious problem for the species.”
Interestingly, this study also indicated that the species is more of a habitat generalist on the
wintering grounds than it is during the breeding season (Powell and Slack 2006).

The striking increases in vireo numbers on Fort Hood and at the Wichita Mountains National
Wildlife Refuge and Fort Sill is thought to have resulted from concerted management efforts,
including creation of new habitat, management of existing habitat to negate loss through
successional processes, and aggressive trapping of brown-headed cowbirds (USFWS 1996b,
2005d). Studies have indicated that female black-capped vireos raise from 0 to 2.25 young per
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year in areas where cowbirds are not controlled, but they can raise from 1.7 to 3.8 young per year
in areas where cowbirds are controlled (USFWS 1996b).

On Fort Hood, where cowbirds are controlled and vireo nesting success is sampled annually, it
was found that in 2005, 75.3 percent (232 of 308) of nests whose fates were known failed to
produce fledglings (Cimprich 2005). Depredation was the leading cause of nest failure (186 of
232, or 80.2 percent). For those nests that were successful, the average number of fledglings
produced per nest was approximately 1.17 (Cimprich 2005). In 2004, 53 percent of monitored
vireo nests (n = 314) failed to produce fledglings, while successful nests produced an average of
3.22 fledglings per nest (Cimprich 2004).

3.2.2.2.3 Black-capped Vireo Recovery Plan

The Service prepared a Recovery Plan for the black-capped vireo in 1991 (USFWS 1991).
Because of gaps in knowledge of the biology, ecology, and population status of the black-capped
vireo at the time of its preparation, the Recovery Plan does not identify criteria for delisting of
the species. Instead, it states that the vireo will be considered for downlisting to threatened
when: 1) all existing populations are protected and maintained; 2) at least one viable breeding
population exists in Oklahoma, Mexico, and four of the six recovery regions delineated in Texas;
3) sufficient and sustainable area and habitat on the winter range exists to support the breeding
populations; and 4) the previous three criteria have been maintained for at least five consecutive
years, and available data indicate that they will continue to be maintained.

The Recovery Plan divided the breeding range of the black-capped vireo into six regions and
placed Williamson County within Recovery Region 2. In 1996, it was recommended that the six
recovery regions for the vireo be revised to four and that Comal County be placed in the newly
reconfigured Recovery Region 1 (USFWS 1996b), although this recommendation has not been
adopted formally through issuance of a revised or amended Recovery Plan. “Viable population”
is defined in the Recovery Plan as 500 to 1,000 breeding pairs of vireos. A population and
habitat viability assessment performed for the vireo indicated that the vireo has a very low
probability of going extinct even in a population of 200 to 400 breeding pairs if fecundity of
>1.25 female offspring per female is achieved, either naturally or through management (USFWS
1996b). As of 2005, viable populations of black-capped vireos, as defined by the Recovery Plan,
were present in Oklahoma and Texas (USFWS 2005d, 2005f, Cimprich 2005).

3.2.2.2.4 Current Status of the Black-capped Vireo in Williamson County

The range of the black-capped vireo in Williamson County is primarily limited to those lands
occurring west of the Balcones Escarpment within the Balcones Canyonlands and Limestone Cut
Plain Level IV ecoregions (see Figure 1-1). The status of the black-capped vireo in Williamson
County is not known. In contrast to the golden-cheeked warbler, potentially suitable habitat for
the vireo is very limited in extent in Williamson County. This is despite extensive outcrops of
the Fredericksburg Group of limestones, a substrate known to support vireo habitat in other areas
(USFWS 1996b). This is likely the result of topography, which is comparatively gentle across
much of the region. Because topography is not rugged, soils are deeper and more apt to support

Final Williamson County
Regional Habitat Conservation Plan 3-28



Chapter 3
Covered and Additional Species

woodland rather than scrub, and land is relatively easy to keep free of woody vegetation where
actively cleared for ranching purposes.

Records of the vireo from Williamson County are few. The species is known to occur regularly
in Williamson County only within the acquisition area for the Balcones Canyonlands National
Wildlife Refuge. A total of 33 male black-capped vireos occurred in this area as of 2005
(Maresh 2005). One second-year male vireo was discovered on April 15, 2006, near Cedar
Hollow Camp on the south side of Lake Georgetown and was still present at that location as of
May 20, 2006 (T. Fennell and K. McCormack, Audubon Society, pers. comm. to SWCA, 2006).
A second vireo was discovered by SWCA on May 15, 2006, on the north edge of Lake
Georgetown in scrub formed below the high flood pool elevation of the reservoir, but this bird
could not be relocated on May 20, 2006 (P. Sunby, SWCA, pers. obs., 2006; T. Fennell,
Audubon Society, pers. comm. to SWCA, 2006). Two male vireos were reported from a private
property in the north-central portion of the County on April 3, 2004 (Neiman Environments Inc.
2004). It is not known whether these birds were territorial or transients because the property was
visited on only one day and during the vireo migration period. One male vireo was detected on
April 15, 2003, in Russell Park at Lake Georgetown, although this bird was believed to be a
transient since it occurred in unsuitable habitat (Ashe juniper/oak woodland with negligible
shrub development) and was not re-located on a visit to the area the following week (SWCA
2003). Figure 3-6 depicts locations of vireo observations made in Williamson County based on
records held by the Service and TPWD.

Distribution of potential black-capped vireo habitat in Williamson County was delineated by
SWCA for this RHCP using 2004 color infrared imagery available through the Texas Natural
Resource Information System. As stated previously, vireo habitat can be difficult to identify
from aerial photography. Prior to the delineation of potential habitat, the photo signature of
known vireo habitat in Williamson and Travis Counties was inspected, and portions of western
Williamson County were field-visited to compare actual vegetation communities occurring along
roadsides with those predicted to occur based on prior review of the aerial photography.
In addition, distribution of known vireo habitat in Williamson and Travis County was compared
to soils maps for evidence of correlation between soils and distribution of habitat. In most cases,
vireo habitat was developed on Eckrant soils in Williamson County, and on essentially identical
soils in Travis County, although in that region they are referred to as Tarrant soils.

Factors considered in the delineation of potential vireo habitat included presence of deciduous
shrubby vegetation (deciduous shrubs appear gray on the infrared photography; live oak appears
pink and Ashe juniper appears maroon), density of shrubby vegetation, extent of shrubby
vegetation, underlying geology, and soils. Minimum habitat patch size requirements of the vireo
receive little treatment in the scientific literature. While vireos usually occur in groups within
patches of suitable habitat, individual vireos, often second-year males, can occur in patches of
shrubbery seemingly no larger than what is needed to provide for a single territory
(P. Sunby, SWCA, pers. obs.). In general, lone birds in small patches of scrub occur in relatively
close proximity to established groups of vireos. For the RHCP, no patches of shrubland smaller
than 8 acres (3 hectares) were included in the delineation. This was not purposeful, but likely
resulted from small patches of shrubland being difficult to distinguish on the aerial photography.
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Through review of aerial photography as described above, approximately 4,267 acres
(1,726 hectares) of potential black-capped vireo habitat were delineated in Williamson County
(Figure 3-6). It is believed likely that this is an overestimate of the amount of truly suitable vireo
habitat present in the County because shrubs occur in much lower densities in much of the
delineated potential habitat than in habitat known to be occupied in Williamson and Travis
Counties.

It is not believed that a meaningful population estimate can be developed for the vireo in
Williamson County based on the acreage of potential habitat delineated therein. It is considered
highly probable that black-capped vireos occur in some of the areas delineated as potential
habitat, especially to the northwest of the Sun City Development and in the north-central portion
of the County. However, it is also considered highly questionable whether vireos occur in the
smaller and more isolated patches of delineated potential habitat considering how few vireos are
known to occur in the County and how far removed these patches are from known vireo
populations in Williamson and Travis Counties and on Fort Hood. It is also believed that the
probability is good that some smaller patches of shrubby vegetation with potential to be occupied
by vireos were not identified as potential habitat during the delineation process.

Approximately 33 male black-capped vireos occur in approximately 210 acres (85 hectares) of
habitat managed for their benefit on the Balcones Canyonlands National Wildlife Refuge and
other privately held land within the Refuge acquisition area. These are the only vireos known to
occur on protected lands within Williamson County. Management activities occurring on these
lands include habitat creation and maintenance and trapping of cowbirds.

3.3 ADDITIONAL SPECIES
3.3.1 Karst Invertebrates

The known status of 20 species or subspecies of karst invertebrates identified as additional
species in the RHCP is summarized in Table 3-3, which is organized by species or related group
of species. This list of species was developed by the Biological Advisory Team of the RHCP.
All these species are known only from a small number of caves and many are known only from
Williamson County, although some also are known to occur in Travis County. The process for
determining whether any of these species would be integrated for coverage under the RHCP by
amendment is identified in Chapter 5, Section 5.7. As noted at the beginning of this chapter, one
of these species, the Tooth Cave ground beetle, is a federally listed species. Due to its protected
status, it is treated in somewhat greater detail than are the other additional species. As noted in
Table 3-3, six of the additional karst invertebrate species were included in a listing petition that
was recently submitted to the Service by the Forest Guardians (2007).
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Additional karst species identified in the Williamson County RHCP. Species included on

the Forest Guardians’ listing petition (Forest Guardians 2007) are marked with an asterisk (*).

SPIDERS

Eyeless spiders of the genus Cicurina (subgenus Cicurella) are the outstanding troglobites of the central Texas karst comprising up to 60
species (Mitchell and Reddell 1971, Cokendolpher 2004). Four species of Cicurina occurring in Bexar County are on the endangered
species list and one species (C. wartoni) from the Travis/Williamson County region is considered a candidate species.

Species

Known KFRs of Occurrence Notes

Cicurina n.sp.

Cedar Park

Known from Lakeline Cave only. Phylogenetic data (Paquin
and Hedin 2004) indicate that this undescribed population may
be C. wartoni, which occurs in Travis County.

Cicurina browni® Georgetown Known from Brown’s Cave only. Although only confirmed from
Brown’s Cave in the Brushy Creek area, phylogeographic data
(Paquin and Hedin 2004, 2005) indicate that this species may
occur in many of the caves from FM 1431 northward toward
Lake Georgetown.
Cicurina buwata Cedar Park Thought to occur in about 12 caves (9 in Williamson County)
McNeil/Round Rock between Brushy Creek and the Colorado River (Reddell 2004).
Jollyville Phylogeographic data (Paquin and Hedin 2004, 2005) indicate
that it is most closely related to the taxon inhabiting Lakeline
Cave.
Cicurina travisae* Cedar Park Thought to occur in about 11 caves (one in Williamson County)
Jollyville between Brushy Creek and the Colorado River (Reddell 2004).

Cicurina vibora*

North Williamson County

Thought to occur in about 12 caves between Lake Georgetown
and the northern Williamson County line (Reddell 2004).
Phylogeographic data (Paquin and Hedin 2004, 2005) indicate
that it is very closely related to C. browni.

Two species of troglobitic Neoleptoneta spiders are listed as endangered in Bexar and Travis Counties. Due to their extremely small size
and cryptic habits they may be overlooked in biological surveys and their very limited known distribution likely is at least partially attributable
to this factor. Only one species of this genus is currently known from Williamson County.

Neoleptoneta anopica*

North Williamson County

Known only from Cobb’s Cavern (Reddell 1965, Gertsch 1974).
Whereas the two listed Neoleptoneta species have eyes that are
reduced in size and function, N. anopica is lacking eyes
altogether, the only eyeless Neoleptoneta in Texas, indicating
that it is in a more advanced state of troglomorphy.

PSEUDOSCORPIONS

Troglobitic pseudoscorpions are among the least known troglobites because of their tiny size and cryptic habits. Their relative abundance
and distribution have been difficult to determine as a result.

Species

Known KFRs of Occurrence

Notes

Aphrastochthonius n.sp.1

North Williamson County

Known only from about 6 caves north of Lake Georgetown (Reddell
2004).

Aphrastochthonius n.sp.2 Cedar Park Known only from Lakeline Cave. Listed species occurring in this
cave are considered “taken” by the Service (Reddell 2004).
Tartarocreagris infernalis Cedar Park Known from about 25 caves, all but 1 of which are in Williamson
McNeil/Round Rock County (Reddell 2004). Distribution indicates it is a relatively
Georgetown widespread troglobite, suggesting that it may commonly be

North Williamson County
Jollyville

overlooked in biological surveys as a result of its tiny size and cryptic
habits.
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Table 3-3, continued

MILLIPEDES

Species

Known KFRs of Occurrence

Notes

Speodesmus bicornourus

McNeil/Round Rock Georgetown
North Williamson County Central
Austin

Jollyville

Known from 37 caves, 17 of which occur in Williamson County
(Reddell 2004).

COLLEMBOLA (Springtails)

Oncopodura fenestra

Georgetown
North Williamson County
Southern Travis County?

Known from 3 caves in Williamson County and 2 caves in southern
Travis County (Reddell 2004).

Arrhopalites texensis

Cedar Park
North Williamson County
Southern Travis County?

Known from two caves in Williamson County and one cave in
southern Travis County (Reddell 2004).

GROUND BEETLES

Three species of Rhadine ground beetles are on the endangered species list, including Tooth Cave ground beetle in Travis and Williamson
Counties and two species in Bexar County. They are scavengers and predators that have been observed feeding on cricket eggs.

Rhadine n.sp.

Cedar Park

Known from 27 caves, all but 3 of which are located in Williamson

County (Reddell 2004). Nearest relative is believed to be Rhadine
subterranea (HNTB Corporation 2005). Distribution indicates it is

sympatric with Tooth Cave ground beetle.

Rhadine noctivaga®

North Williamson County

Ranges from the North Branch of the San Gabriel River north
towards the County line. It is known from 44 caves, all of which are
located in Williamson County (Reddell 2004).

Rhadine persephone

Cedar Park

Federally endangered species. See discussion following this table.

Rhadine russelli*

n/a

Known from Post Oak Ridge in 3 caves in extreme western
Williamson County, a cave in Travis County, and a cave in Burnet
County (Reddell 2004).

Rhadine subterranea
subterranea

McNeil/Round Rock

Ranges from Brushy Creek south into Travis County. It is known
from 40 caves, 31 of which are located in Williamson County in
Cedar Park KFR (Reddell 2004).

Rhadine subterranea mitchelli | Georgetown Ranges from Brushy Creek north to the North Branch of the San
Jollyville Gabriel River. Itis known from 40 caves, 37 of which are located in
Williamson County (Reddell 2004).
MOLD BEETLES
Batrisodes reyesi Georgetown Known from Post Oak Ridge. Currently known from only one cave

in Williamson County but its distribution includes 5 caves in northern
Travis County and 2 in Burnet County (Reddell 2004).

Batrisodes cryptotexanus

North Williamson County
Georgetown

Chandler and Reddell (2001) split the listed Batrisodes texanus into
two species, B. texanus

and B. cryptotexanus, but the Service does not recognize the split.
Species identified as B. cryptotexanus are known from 15 caves, all
in Williamson County (Chandler and Reddell 2001; D.S. Chandler,
e-mail to K. White, 2006).
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In addition to the six species identified in Table 3-3, the Forest Guardians’ petition identifies
eight species that have the potential to occur in Williamson County, but their presence has not
been documented in the County. These eight species include a cave obligate decapod
(Palaemonetes holthuisi) and two cave obligate amphipods (Seborgia hershleri) and
(Texiweckelia relicta), as well as the nymph trumpet (Phreatoceras taylori), Hueco cavesnail
(Phreatodrobia conica), mimic cavesnail (Phreatodrobia imitate), beaked cavesnail
(Phreatodrobia rotunda), and Texas salamander (Eurycea neotenes). During its annual
assessment of the status of species and their habitat, the Foundation will evaluate whether any of
these species should be added to its list of additional species.

3.3.1.1 Tooth Cave Ground Beetle (Rhadine persephone)

The Service listed the Tooth Cave ground beetle as
endangered on September 16, 1988 (53 FR 36029-36033).
It is an approximately 0.3-inch (8-millimeter) long, reddish-
brown, troglobitic ground beetle that feeds, at least in part, on
cave cricket eggs (Mitchell 1971, Barr 1974). The Tooth
Cave ground beetle is the largest, most visible, and most
active of the regional endangered karst species. Although this
species is usually found under rocks, it has also been  ©Robertand Linda Mitchell

observed walking on damp rocks and silt. This species is

found most commonly in areas of deep, uncompacted silt, where it digs holes to feed on cricket
eggs (USFWS 1994). The Tooth Cave ground beetle has been at least tentatively confirmed in a
total of 52 caves, 48 of which are situated in conservation areas of various sizes.” Thirty-one of
these caves are in Williamson County in the Cedar Park KFR. Two others are located in Travis
County in the Cedar Park KFR adjacent to Williamson County (HNTB Corporation 2005).

3.3.2 Salamanders

All four salamanders discussed below—Georgetown salamander, Jollyville Plateau salamander,
Salado Springs salamander, and Buttercup Creek salamander—are neotonic (retain juvenile
characteristics as adults) and are ecologically similar to one another. Studies involving genetic
analysis have shown all four of these species to be closely related and all more closely related to
each other than to any other Eurycea salamanders occurring south of the Colorado River
(Chippindale et al. 2000). Of these four species, the Georgetown salamander is described most
extensively in this section because it is known only from Williamson County and is a candidate
for listing as endangered or threatened by the Service.

3.3.2.1 Georgetown Salamander (Eurycea naufragia)

The Service classified the Georgetown salamander as a candidate for Federal listing on October
30, 2001 (66 FR 54807). While the Service considers listing of the salamander to be warranted,

3% While most of these conservation areas have been established—and approved by the Service under section 10(a)
and section 7 of the Endangered Species Act—specifically to preserve the Tooth Cave ground beetle, their adequacy
for the long-term survival of the species has yet to be determined.
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publication of a proposal to list the species has been precluded by other higher priority listing
actions (USFWS 2004b).

Georgetown Salamander Natural History: This
salamander is a small (less than 3 inches [7.6 cm]
long) salamander that inhabits springs and spring
runs within the San Gabriel River watershed. The
species is known to occur only in Williamson
County, where it has been found at springs in
association with the South, Middle, and North
Forks of the San Gabriel River; the Cowan and
Berry Creek drainages; and in one cave (Bat Well) near the Sun City development (Chippindale
et al. 2000; A. Price, TPWD, pers. comm. to SWCA, 2006). Individuals retain external gills
throughout their adult lives; consequently, this salamander is an obligate aquatic species.

©Plethodonid Research, Photo by Justyn Miller

Several closely related species of salamanders within the genus Eurycea occur in central Texas,
some of which (e.g., the federally listed endangered Barton Springs salamander [E. sosorum],
federally listed threatened San Marcos salamander [E. nana], and the Jollyville Plateau
salamander) have been studied more extensively than the Georgetown salamander. Habitat for
Eurycea salamanders is generally described as shallow pools of well-oxygenated water that
occur in caves and at springs and spring runs (City of Austin 1998, Bowles et al. 2006).
Moreover, low siltation rates, adequate cover, and near constant water temperatures are thought
to be important components of Eurycea habitat (City of Austin 1998, Bowles et al. 2006).
Eurycea salamanders feed primarily upon small aquatic invertebrates and likely are opportunistic
generalists, preying upon whatever animals can fit inside their mouths. Studies have shown
these salamanders to prey upon amphipods, chironomid (midge) larvae, mayfly nymphs, and
isopods (City of Austin 1998).

Primary Threats to the Georgetown Salamander: The Service identifies the primary threats to
the Georgetown salamander as degradation of water quality and quantity due to urbanization
(USFWS 2004b). The Georgetown salamander is entirely aquatic and, based on similarities with
other Eurycea species, it is expected that water quality degradation from various contaminants,
decreased dissolved oxygen, increased sediments, and increased nutrients can cause disease and
deformities, especially during development, which could then result in population declines
(Hutchinson 1995). Urbanization and increases in impervious cover can increase contaminant
loads in springs and groundwater, as well as alter local hydrologic regimes by increasing storm
runoff and decreasing base flows in drainages (Arnold and Gibbons 1996). Increased storm
runoff results in a decrease in aquifer recharge, increased variability in water availability and
flow, and decreased water quality. Decreases in base flow result in a decrease in water
availability at spring locations, with decreased spring flow especially problematic during periods
of drought (Price et al. 1995, USFWS 2004b).

Current Status of the Georgetown Salamander in Williamson County: As stated previously, this
species is known to occur only in Williamson County from springs and a cave in the San Gabriel
River and Cowan and Berry Creek drainages. A groundwater divide between the South Fork of
the San Gabriel River and Brushy Creek likely creates the division between the ranges of the
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more southerly occurring Jollyville Plateau salamander and the Georgetown salamander.
Similarly, a groundwater divide between Berry Creek and Salado Creek likely creates division
between the ranges of the Georgetown salamander and more northerly occurring Salado
salamander (E. chisholmensis) (see Figure 3-7).

Locations of springs and the cave where Georgetown salamanders are known to occur are
depicted on Figure 3-7. A total of 13 salamander localities were identified through literature
review, consultation with salamander researchers, and independent field surveys. A list of these
sites, status of land on which they are located, and status of salamanders at the sites are
summarized in Table 3-4. It is considered likely that salamanders occur at other sites in
Williamson County (Chippindale et al. 2000); however, occurrence of potential locations on
private land limits the probability these populations will be identified. Potential for salamanders
to occur at these springs likely varies greatly, and it is not certain that all the springs are extant.
Locations of the springs were identified from Brune (2002) and through review of U.S.
Geological Survey topographic maps.

Total population of the species is unknown. In general, salamanders occur at any given location
in comparatively low numbers. However, because methods are still under development to make
it possible to identify salamanders as individuals, and because of the known ability of
salamanders to occur in, or otherwise retreat into, spring outlets, it is not possible to estimate
accurately the number of salamanders occurring at any given location (USFWS 2004b).
As indicated in Table 3-4, Georgetown salamander populations are presumed extant at all known
locations, except possibly for a spring location in San Gabriel Park in the City of Georgetown.
Recent searches for salamanders at this location have been met with negative results (A. Price,
TPWD, pers. comm. to SWCA, 2006). Salamanders have been observed at Cobb’s Spring and
Russell Park Estates Spring in both 2006 and 2007 (P. Sunby, SWCA, pers. obs.).

3.3.2.2 Jollyville Plateau Salamander (Eurycea tonkawae)

The Jollyville Plateau salamander was added to the Federal candidate species list on December
13, 2007, when the Service issued a 12-month petition finding that listing the species as
threatened or endangered is warranted (72 FR 71040). This salamander occurs primarily in
springs and spring-fed creeks north of the Colorado River in western Travis County. A portion
of its range extends northward into southwestern Williamson County within the Brushy Creek
watershed. The Jollyville Plateau salamander is known from five sites in Williamson County
(Figure 3-7) and approximately 36 sites in Travis County, with most Travis County locations
occurring in the Bull Creek and Cypress Creek watersheds (Chippendale et al. 2000).

Most locations from which this species is known are springs or spring runs, although it has also
been observed in underground streams within caves. Springs and cave streams that support this
species drain the Edwards Formation. As with the Georgetown salamander, this species
typically occurs at springs or spring runs with low to moderately low flow volumes and abundant
cover such as rocks and dead leaves.
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Table 3-4. Georgetown salamander locations with land status and population status.

Salamander Site Location Land Status Salamander Status
Avant's Spring South of Lake Georgetown Private Presumed extant
Bat Well Cave Near Sun City Private Presumed extant
Buford Hollow Springs South of Lake Georgetown Private Presumed extant
'qu?laésrriﬁgks Hiking South of Lake Georgetown Private Presumed extant
Cobb's Spring North of State Highway 195 Private Presumed extant
Cowan Creek Spring Sun City Development Private Presumed extant
Knight's Spring South of Lake Georgetown Private Presumed extant
Russell Park Estates Public / Occurs on

Spring North of Lake Georgetown Preserved Land (145 ac) Presumed extant

City of Georgetown east of

. . . 1
Interstate Highway 35 Public Possibly extirpated

San Gabriel Park Spring

. . Private / Occurs on
Shadow Canyon Spring | South of State Highway 29 Preserved Land (44 ac) Presumed extant

Unnamed spring South of Lake Georgetown Private Presumed extant
Unnamed spring gzgtrgvgfosvtw?f Lake Private Presumed extant

Private / Spring Run on

U.S. Army Corps Land Presumed extant

Unnamed spring2 Below Lake Georgetown Dam

" A. Price, TPWD, pers. comm. to SWCA, 2006.

2 Salamanders identified and photographed at this location during field trip by representatives of Williamson County, City of
Georgetown, SWCA, and Smith-Robertson on January 13, 2006.

3.3.2.3 Salado Springs Salamander (Eurycea chisholmensis)

The Salado Springs salamander is a candidate for listing under the Endangered Species Act
(67 FR 40657). It is similar in size and habits to Jollyville Plateau and Georgetown salamanders
(Chippindale et al. 2000). This species is known from two springs in Bell County (Salado
Springs [= Big Boiling Springs] and Robertson Springs) and may also occur at springs in the
nearby Buttermilk Creek watershed (Chippindale et al. 2000). Although the Salado Springs
salamander does not occur in Williamson County, that portion of the Edwards Aquifer Recharge
Zone in Williamson County that occurs north of a groundwater divide between Berry Creek and
the South Fork of Salado Creek likely contributes to flow at springs at which this species occurs.

3.3.2.4 Buttercup Creek Salamander (Eurycea n.sp.)

The Buttercup Creek salamander is known only from the Buttercup Creek Cave karst system in
southwestern Williamson County (Figure 3-7). Chippindale et al. (2000) assigned this
population of salamanders provisionally to Eurycea tonkawae, although individuals show traits
of troglomorphy, including depigmentation, broadening and flattening of the head, and reduced
eyes. Chippindale et al. (2000) suggested this population of salamanders probably deserves
consideration as its own species.
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CHAPTER 4 - COVERED ACTIONS

4.1 AUTHORIZED ACTIONS

If the requested section 10(a)(1)(B) permit is issued, take of covered species associated with the
following activities would be authorized under and in accordance with this RHCP:

o Public or private construction and development.
e Road construction, maintenance, and improvement projects.

o Utility installation and maintenance, including but not limited to power and cable lines;
water, sewer, and natural gas pipelines; and plants and other facilities.

e School development or improvement projects.

As discussed previously, the County is experiencing rapid growth. Infrastructure improvements,
public and private development and construction projects, and other development activities are
expected to continue as the population grows. The landscape of the County will continue to
change as new development activities are carried out. The activities authorized under this RHCP
are expected to impact the covered species in the County. Primary impacts will be disturbance,
alteration, or removal of occupied and potentially occupied habitat. Direct impacts to covered
species may occur if development and construction results in destruction of occupied habitat.
Species may also be indirectly impacted by negative changes in habitat quality, which may occur
due to removal of existing vegetation, alteration of drainage patterns, increased habitat
fragmentation, increased populations of predatory or competitive species, and other indirect
effects of proximity to development activities.

In addition to estimating levels of take authorized under this RHCP for the Bone Cave
harvestman, Coffin Cave mold beetle, golden-cheeked warbler, and black-capped vireo, this
chapter assesses the potential impacts of covered actions on the Georgetown salamander, a
Federal candidate species known only from Williamson County. Because nutrient and moisture
requirements are likely similar for all karst invertebrates, it is anticipated that potential impacts
of covered actions on additional karst species would be similar to those on the covered karst
species. Prior to inclusion of any of the additional species on the Permit, a complete analysis (as
identified in Chapter 8, Section 8.4) of anticipated impacts will be performed.

Throughout this chapter, estimates of impacts are based on an RHCP participation rate of
20 percent; that is, for planning purposes we have made the assumption that 20 percent of all
development impacting covered species in Williamson County over the 30-year life of the plan
will be authorized through this RHCP. It should clearly be understood that the 20 percent
participation assumption is only that, an assumption. A participation rate of 20 percent should in
no way be construed as a measure of take, or a limit on take, once the RHCP is implemented.
For example, if the actual level of participation exceeds 20 percent over the life of the plan, and
more than the predicted number of acres in the Karst Zone are developed by plan participants,
the take authorized by the Permit will not be exceeded for that reason. Incidental take authorized
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by the Permit will, instead, be measured by the number of species-occupied caves impacted (see
Section 4.2.3) and the number of acres of occupied golden-cheeked warbler and black capped
vireo habitat disrupted or removed® (see Sections 4.3 and 4.4, respectively). The proposed
conservation measures described in Chapter 5 are adequate to mitigate for the level of take
eventually authorized under the Permit. Specifically, all covered take within the Karst Zone will
be fully mitigated because the mitigation and conservation measures of the RHCP for the
covered karst species amount to satisfaction of recovery (downlisting) criteria, and for the bird
species, each acre of take in the County will be matched with at least an acre of mitigation.

4.2 IMPACTS OF COVERED ACTIONS ON KARST INVERTEBRATES

Table 4-1 provides examples of existing and proposed projects in Williamson County that have
the potential to impact endangered karst invertebrates or their habitat. Chapter 3, Section 3.2.1
provides a summary of the known and presumed impacts of land disturbance on karst
invertebrates.

The activities anticipated by this RHCP may impact karst invertebrates if caves are filled,
collapsed, or otherwise altered; destruction of occupied caves is likely to result in direct take of
listed karst invertebrates. These species may also 