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INTRODUCTION

Baer Engineering and Environmental Consulting, Inc. (Baer Engineering) was contracted by the
City of Lakeway (COL) to prepare a land management plan for the Golden-Cheeked warbler
(Setophaga chrysoparia, GCWA) on two separate land parcels, Schramm Ranch and
Canyonlands Park.
Actions described in this management plan should be conducted as funds are available.
Schramm Ranch
The Schramm Ranch tract is managed as part of the Balcones Canyonlands Preserve (BCP)
under a U.S. Fish and Wildlife Service (USFWS) permit issued in 1998 to the Lakeway Vista
Royale, Ltd. (a developer). The Lakeway Vista Royale, Ltd. deeded a portion of the
undeveloped land to the COL in December 2001. The COL is the current owner for
approximately 113 acres that surround The Ridge at Alta Vista residential development. This
residential development is situated between FM 620 and Honey Creek. The residential
development was constructed on a plateau; and the surrounding Schramm Ranch property
comprises the steep slopes of the plateau. Baer Engineering conducted presence/absence
surveys on Schramm Ranch following USFWS protocols in 2014. Between one and six
individuals were detected during the five surveys between April 1 and May 29, 2014. A total of
25 male and 1 female GCWA locations were collected. For reference, an aerial map depicting
the boundaries of the Schramm Ranch property and the GCWA observations is presented in
Appendix A. The Baer Engineering Presence /Absence Report and the Environmental
Assessment (EA) and Habitat Conservation Plan (HCP) for the Vista Royale Property are
provided in Appendix B.
Canyonlands Park
Canyonlands Park is included in the COL park system and comprises a single tract of land of
two large sections connected by a narrow piece of land. Canyonlands Park is approximately 20
acres and was donated to the COL’s Parks and Recreation Department by the COL Municipal
Utility District (MUD). COL, under a provision of a TPWD grant tied to this property, is required
to maintain Canyonlands Park as a natural area. Improvements include nature trails, benches,
signage, and a power line corridor. The nature trails are approximately four feet wide and
appear to be created by regular foot traffic and minor clearing. The canyon is located in the
upper reach of the Rough Hollow Cove, a major arm of Lake Travis. Two small ponds exist in
the low lying areas of the park. The park is bisected by a 50-foot wide high-tension power line
utility easement.
Baer Engineering conducted a GCWA habitat assessment on Canyonlands Park on May 16,
2014, following USFWS and TPWD protocols. During the assessment, a GCWA was observed
within Canyonlands Park. Based on the results of the GCWA habitat assessment, the northwest
section is occupied suitable habitat with one male GCWA observed during the survey. Portions
of the southeast section are suitable habitat; however, there is a low probability that this area
would be occupied by a GCWA due to the immature canopy vegetation. The park has 2.56
miles of trails that are frequently used by hikers and mountain bikers. Other than the trails down
into the canyon which are only accessible by foot, parts of the park can be accessed by ATV.
For reference, an aerial map depicting the boundaries of Canyonlands Park and the GCWA
habitat delineation is presented in Appendix A. The Baer Engineering Habitat Assessment for
Canyonlands Park is provided in Appendix B.
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Objective

The objective of this management plan is to provide a comprehensive plan for conserving and
protecting the habitat of the GCWA at Schramm Ranch and Canyonlands Park while
maintaining existing and future COL land management and recreation activities in a manner
consistent with state and federal regulations. The following section provides biology and life
history information on the GCWA.
1.1.1 Golden-Cheeked Warbler Background Information
The GCWA is a small, 4.5 to 5-inch long, songbird whose breeding range is limited to central
Texas. This species is sexually dimorphic. The plumage of breeding adult males is described
as a black forehead, crown, nape, chin, throat, and back with the remainder of the head bright
yellow, with a distinct dark eye-line. The flanks of a breeding male are streaked with black and
the under parts are white. The wings are blackish with 2 distinct wing-bars. The tail is also
blackish with long white patches on the inner webs of the outer rectrices. The plumage of a
breeding adult female is similar to the breeding male plumage, but generally duller overall, with
a faintly streaked olive-green back.
This species is migratory, residing in Texas for breeding in spring and then overwintering in
Central America. The birds are present in Texas generally from mid-March to the end of July.
Nesting usually begins in late March and peaks in early April. Typical nesting habitat can be
described as tall, dense, mature stands of Ashe Juniper (Juniperus ashei) and deciduous trees.
Generally, the GCWA prefer juniper trees that are at least 15 feet tall with a trunk diameter of at
least five inches. GCWA nests, constructed by the female, are formed using strips of bark,
primarily from mature Ashe Juniper, secured together with cobwebs. Nests are typically built in
the fork of a tree, close to the trunk, usually in juniper (Ehrlich et. al. 1988).
GCWA feed on caterpillars, spiders, beetles, and other insects found in foliage (Pulich 1976).
Generally, GCWA forage in the upper canopy, mostly on twigs and foliage, as opposed to
branches, trunks, and ground (Ladd and Gass 1999).
Territory sizes appear to range widely from 10.4 acres on Fort Hood (Peak 2006) to 40 acres as
described by an unpublished SWCA report (SWCA 2003). This variation is likely based on
ecological factors including local densities and food supplies. Banding studies have
demonstrated that males often occupy the same territory in subsequent breeding seasons.
GCWA population declines are thought to be due, in part, to the following:
Habitat Loss: The GCWA is limited to specific breeding habitat requirements so direct impacts
to this habitat can result in population reduction. Historically, the primary cause of habitat loss
was juniper clearing to create pastures for cattle grazing (Pulich 1976). However, recent habitat
loss in Travis, Williamson, and Bexar Counties is due to rapid suburban development (Biological
Advisory Team 1990, Groce et al. 2010). Further, the human population is projected to continue
to increase throughout the GCWA’s range (Groce et al. 2010). This growth will continue to bring
additional residential and commercial development which will further reduce and fragment
GCWA breeding habitat.
Habitat Fragmentation: The loss of habitat through activities such as residential development
often results in the fragmentation of larger contiguous patches of habitat and increased isolation
of habitat patches. This fragmentation can prevent the interaction between nearby populations
of the GCWA. Habitat fragmentation has been shown to influence habitat quality for woodland
songbirds, such as the GCWA, in the following ways: (1) small patch size and thus small
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population size make extant populations more susceptible to random extinction or effects of
inbreeding; (2) increased distance between patches reduces gene flow between populations
and makes recolonization of vacant patches more difficult; and (3) increased proportion of
habitat edge in small patches may alter patterns of insect abundance, vegetation structure, and
songbird foraging activity (due to changes in the microclimate) (Reville et al. 1990; Saunders et
al. 1991). Fragmentation also heightens rates of nest parasitism and nest predation to the point
at which the surviving songbird populations cannot maintain themselves (Lovejoy et al. 1986;
Wilcove et al. 1986).
GCWA populations may be impacted by the adverse effects of habitat fragmentation,
particularly due to their dependence on mature forest habitat for foraging and nesting. Selection
of nesting habitat is especially important because nest location often affects reproductive
success (Martin 1998) and population viability. In addition, the fragmentation of large blocks of
breeding habitat can reduce occupancy and breeding success (Peak 2007; Groce et al. 2010).
For example, DeBoer and Diamond (2006) found that GCWA were more likely to occupy large
contiguous patches of habitat that contained less edge.
Reduced Oak Recruitment: Additional threats to the GCWA breeding habitat include reduced
oak recruitment due to herbivory from native and non-native animals, death of mature oaks from
oak wilt disease, and the potential for catastrophic wildland fires from increasing fuel loads and
urban encroachment (Groce et al. 2010).

1.2

Adaptive Management Approach

An adaptive management approach recognizes that protection and management actions are
often implemented, by necessity, with imperfect knowledge. Recognition of this uncertainty
allows development of monitoring and research approaches to progressively improve
knowledge and thus enhance decision-making and management capabilities. The objectives of
this management plan were developed based on the premise that land managers will continue
to collect data on the COL properties or, at a minimum, continue to update this plan’s objectives
and actions as new information becomes available.
Any actions that significantly impact breeding, feeding, or sheltering of the GCWA is a violation
of the Endangered Species Act. The following management prescriptions and land use
activities are assumed not to significantly impact the GCWAs ability to breed, feed, or shelter in
Schramm Ranch and Canyonlands Park. If any actions described herein are shown to
significantly and negatively impact GCWAs, these actions should cease immediately and be
removed from this plan.
All implementation will follow accepted procedures in use by USFWS, TPWD, Texas Forest
Service, Natural Resources Conservation Service, and Structural Pest Control Board of Texas.
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LAND USE ACTIVITIES

Land use activities are defined in this section as expected actions on the properties unrelated to
the enhancement or preservation of GCWA habitat. The actions on the properties related to
enhancement and preservation of GCWA habitat are discussed in Section 3.0 Conservation
Actions and Management Activities.

2.1

Schramm Ranch

As part of the BCP, Schramm Ranch is a preserve and land use activities are limited to those
that facilitate the recovery of target endangered species inhabiting western Travis County. The
exact language of the HCP is available on the Travis County Transportation and Natural
Resources website (https://www.traviscountytx.gov/tnr/bccp). The following excerpt from the
HCP provides an overview of the preserve system which Schramm Ranch is a part of:
“The [Balcones Canyonlands Conservation Plant] BCCP preserve system is to be managed to
permanently conserve and facilitate the recovery of the populations of target endangered
species inhabiting western Travis County. This priority objective will govern preserve
management activities to improve target species habitat, while protection preserves against
degradation caused by urbanization of surrounding lands and increased public demand for
recreation usage within preserves.
The welfare of target species (species of concern) will be the overriding influence on all
decisions regarding activities on preserve lands. Decisions about activities within preserves
should be made cautiously, so as to meet biological objectives to protect and enhance target
species and minimize risk of damage to their habitat.”
Therefore, no expected land uses or land use activities should occur at Schramm Ranch that
are not related to the preservation or enhancement of GCWA habitat.

2.2

Canyonlands Park

Canyonlands Park is a public park and managed by the COL Parks and Recreation Department.
Several types of recreation activities occur within the park boundaries. Refer to the
Canyonlands Park GCWA Habitat Assessment Map in Appendix A for the areas identified as
Occupied GCWA Habitat, Unoccupied GCWA Habitat, and Not GCWA Habitat.
2.2.1 Recreation
Canyonlands Park is open to the public for various low impact outdoor activities. Hiking, nature
observing, and mountain biking are the main activities that take place within the boundaries of
the park. These low impact activities can continue on the designated trails of the park.
The annual Wilderness Run, usually held in April, has approximately 100 participants that run
through portions of the Park. The organizers should avoid the use of megaphones within
Canyonlands Park to avoid unnecessary noise which may disturb nesting birds. Additionally,
the start and finish lines should be placed outside the limits of the area identified as Occupied
GCWA Habitat.
No recreation ATVs should be allowed in the park at any time of year.
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2.2.2 Trail Building (Friends of the Park)
Friends of the Park (FOP) is a volunteer 501(C)(3) non-profit organization that builds and
maintains trails and gardens in the COL Parks and Greenbelts. Many of the trails within
Canyonlands Park were built by FOP.
If trail building continues in the Occupied and Unoccupied GCWA Habitat, the trails should:
•
•
•
•
•
•
•
•

Be built during the non-breeding period, between September 1 and March 1;
Not fragment the woodland interiors by ensuring the woodland canopy stays intact;
Only remove Ashe Juniper (Juniperus ashei) trees that are less than 4 inches in
diameter at breast height (DBH) and less than 10 feet in height, unless the tree is
contributing to the woodland canopy;
Remove large diameter juniper tree or branches from multi-stemmed tree, greater than 4
inches in DBH, only if they do not contribute to the woodland canopy;
Avoid impacting hardwoods (includes oak, elm, ash, pecan, walnut, maple, cypress, and
madrone);
Remove vegetation cuttings resulting from trail building from the park to avoid creating
habitat for Texas Rat Snake (Elaphe obsoleta lindheimeri), a known nest predator;
Limit impervious cover; and
Be constructed in such a way to avoid creating erosion hazards.

If trail building continues in the Not GCWA Habitat, the trails should:
•
•
•
•
•

Be built during the non-breeding period, between September 1 and March 1 because the
entire Not GCWA habitat area is within 300 feet of the Occupied and Unoccupied GCWA
Habitat;
Avoid impacting hardwoods (includes oak, elm, ash, pecan, walnut, maple, cypress, and
madrone);
Remove vegetation cuttings resulting from trail building from the park to avoid creating
habitat for Texas Rat Snake;
Limit impervious cover; and
Be constructed in such a way to avoid creating erosion hazards.

2.2.3 Emergency Management
The use of ATVs or other off road vehicles within the park for emergency purposes is allowable
by the Fire and Police Department.

Baer Engineering and Environmental Consulting, Inc.

152032-8i.021: City of Lakeway –Parks and Recreation Department
Golden-Cheeked Warbler Management Plan, Lakeway, TX

3.0

February 10, 2016
Page 6

CONSERVATION ACTIONS AND MANAGEMENT ACTIVITIES

Conservation actions and management activities are defined in this context as actions on the
properties directly related to the enhancement or preservation of GCWA habitat.

3.1

Schramm Ranch

As previously stated Schramm Ranch is part of the BCP and activities are limited to those that
facilitate the recovery of target endangered species inhabiting western Travis County. The
existing BCP Land Management Plan for South Lake Austin Tracts, which encompasses the
Schramm Ranch property, prescribes the following enhancements specifically for GCWA:
•
•
•

•
•

Protect resources from direct human impact and limit access to preserve tracts.
Continue to monitor GCWA species using established USFWS protocols or other
acceptable survey techniques.
Control problematic conditions by:
o Surveying for and suppressing oak wilt;
o Controlling populations of brown-headed cowbirds, feral hogs, and other
nuisance animals, as needed;
o Using the most humane and cost-effective means available, limit numbers of
white-tailed deer in order to control over-browse of vegetation, such that
recruitment of Quercus buckleyi increases significantly; and
o Surveying annually for aggressive non-native plant species and remove as
needed.
Reduce fuel for wildfires.
Educate adjacent landowners and general public and conduct outreach to nearby
schools.

A copy of the existing BCP Land Management Plan for South Lake Austin Tracts is included in
Appendix B.
Each conservation action and management activity is described in detail below.
3.1.1 Protection from Direct Human Impacts
Public access should be restricted to Schramm Ranch. This can be achieved through either
physical restrictions (e.g. fencing) or educational programs where COL staff provide
informational materials to adjacent neighbors with guidelines on how to reduce impacts on the
preserve. Patrols of the perimeter and interior of Schramm Ranch should also be conducted.
3.1.2 Monitor GCWA Populations
The USFWS has established protocols for conducting presence/absence surveys for the
GCWA. This protocol, or other acceptable survey technique, should be used to continue to
monitor the GCWA population on Schramm Ranch. A biologist with experience in identifying
GCWA by sight and sound should conduct these surveys. The biologist should obtain the
appropriate permits from both Federal and State agencies before conducting the surveys. At a
minimum, the biologist should conduct surveys following the USFWS presence/absence survey
protocols which require the following:
•
•
•

Surveys be conducted between March 15 and June 1, with 60 percent of the surveys
being conducted prior to May 15;
A minimum of 1 hour of survey time is required for every 25 acres of potential habitat;
A minimum of 1 hour per visit is needed regardless of the size of the site;
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A minimum of five site visits is required, with each site visited no more than once every
five days;
It is recommended that surveys commence ½ hour before local sunrise;
Surveys must be completed within 7 hours of sunrise;
Surveys should not be conducted during unfavorable weather conditions; and
After the fifth visit, recordings of warbler songs or owl vocalizations will be played for 30
to 60 seconds in areas where warblers were not detected.

Other acceptable survey methods can be found in published literature, such as, Bird Census
Technique (Bibby et al. 1992).
In 2014, Baer Engineering and Environmental Consulting, Inc. conducted presence/absence
surveys for GCWA at Schramm Ranch. At least one male bird was detected during each of the
five surveys. The data collected were insufficient to determine the breeding status and territory
boundaries of these individuals. During the surveys, GCWAs were detected throughout the
parcels, making it difficult to determine if the detections indicated the same male holding a
territory, new individuals trying to establish a territory, or transient males moving to their
breeding habitat. Additionally, the surveys were conducted on narrow portions of a larger
contiguous tract of GCWA habitat. Based on the spatial configuration, it is likely the survey area
consists of only a portion of the habitat used for a breeding male. A figure depicting the GCWA
locations and movements documented during the 2014 surveys is located in Appendix A.
3.1.3 Oak Wilt Prevention and Control
The City of Austin (COA) has established pruning guidelines for the prevention of Oak Wilt in
Texas. The prevention prescriptions are as follows:
•
•
•
•

Pruning should be conducted before February 1 or after June 30.
Always paint fresh wounds on oaks, including pruning cuts and stumps, with wound
dressing or latex paint immediately after pruning or live tree removal at all times of the
year.
Clean all pruning tools with 10% bleach solution or Lysol™ between sites and/or trees.
Debris from diseased red oaks should be immediately chipped, burned or buried.

Regardless of the reasons or time of year, proper pruning techniques should be used. These
techniques include making proper pruning cuts and avoiding injurious practices such as topping
or excessive crown thinning.
Chapter III of the Balcones Canyonlands Preserve Land Management Plan provides additional
information on Oak Wilt Management within the BCP. For reference, this chapter is provided in
Appendix B.
3.1.4 Nuisance Animal Control
Because of the size of Schramm Ranch and proximity to The Ridge at Alta Vista subdivision;
control of Brown-Headed Cowbirds (Molothrus ater), feral hogs (Sus scrofa), and other nuisance
animals is not recommended on Schramm Ranch.
3.1.5 Deer Management
Because of the size of Schramm Ranch, proximity to The Ridge at Alta Vista subdivision, and
lack of evidence that the deer population is degrading the GCWA habitat, management of the
deer population is not recommended on the Schramm Ranch property. If COL or others collect
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data demonstrating that deer are degrading GCWA habitat, deer population management
should be implemented. Control of deer populations should use the most humane and costeffective means available and occur outside of the GCWA breeding season (March 15 to July
31).
Currently, the COL has a Lakeway Deer Management Committee that implements deer
management within the COL. The COL Police Department follows the rules and guidelines
prescribed by the Texas Parks and Wildlife Department’s Trap, Transport, and Process Permit.
These entities should continue to manage and control the deer population within their
jurisdiction where there is vehicular access. The goal is to limit deer density to 15 acres or more
per deer.
3.1.6 Vegetation Surveys
Typical nesting habitat for GCWA is found in tall, dense, mature stands of Ashe Juniper mixed
with deciduous trees such as Texas Red Oak (Quercus buckleyi), Lacey Oak (Quercus laceyi),
Shin Oak (Quercus sinuata), Live Oak (Quercus virginiana), Post Oak (Quercus stellata), Texas
Ash (Fraxinus texensis), Cedar Elm (Ulmus crassifolia), Hackberry (Celtis occidentalis), Bigtooth
Maple (Acer grandidentatum), American Sycamore (Platanus occidentalis), Arizona Walnut
(Juglans major), Escarpment Cherry (Prunus serotina), and Pecan (Carya illinoinensis). This
type of woodland is often found in relatively moist areas such as steep-sided canyons and
slopes.
Increasing the diversity of the existing habitat by planting hardwoods may improve the existing
habitat and make it more desirable for GCWAs. A baseline vegetation survey should be
conducted to determine the age structure, canopy cover, density, and composition of the
existing vegetation. During the surveys, nuisance species (invasive and exotic plant species)
should be tagged for removal. Removal of nuisance species should be done in a way to
prevent the proliferation of these species. If the surveys reveal a lack of deciduous species,
COL should conduct plantings within Schramm Ranch.
3.1.7 Fuel Reduction
Reduction of fuel loads mitigates the threat of wildfire damage in GCWA habitat. Fuel reduction
within the Schramm Ranch property should follow the Fuel Treatments in Juniper and OakJuniper Woodlands throughout the Range of the GCWA, provided in Appendix B.
3.1.8 Public Outreach
The goal of public outreach will be to provide accurate information to the surrounding
landowners. The first step is for the COL to develop a clear and consistent message that aligns
the goals of this management plan with the community values. The message should consider
the goals and values of the community and how they align with reducing the impacts to GCWA
habitat. Public outreach can be achieved in a variety of manners which include but are not
limited to:
Community Events/Presentations
COL can establish a booth at existing events to educate residents on the existing GCWA
habitat. COL could organize a new event focused on wildlife in the area and explain how the
COL is balancing the needs of both wildlife and humans.
News Media
Use local media outlets (local television, radio, publications) to help promote the COL mission to
balance the needs of both wildlife and humans.
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Roundtables and Forums
Through roundtables and forums, COL officials can provide information to the public and
encourage the residents to express their ideas and concerns. The local community is more
likely to accept restrictions on land use if their concerns are heard by and properly addressed by
public officials.
Social Media
COL can create a social media outlet to both provide information on management activities and
receive public input.
Website
The COL website can provide information on public outreach opportunities and upcoming
management activities. The website can also serve as a central location for the public to
download plans, updates, notices, and press releases.

3.2

Canyonlands Park

Canyonlands Park is a public park and is managed by the COL Parks and Recreation
Department. The main purpose of the park is to provide recreation opportunities for the general
public. Management activities should focus on helping preserve the existing GCWA habitat that
occurs within the park boundaries. The management activities provide herein will not only
preserve the existing GCWA habitat but help protect the parks natural habitat for future users.
3.2.1 Oak Wilt Prevention and Control
The COA has established pruning guidelines for the prevention of Oak Wilt in Texas. The
prevention prescriptions are as follows:
•
•
•
•

Pruning should be conducted before February 1 or after June 30.
Always paint fresh wounds on oaks, including pruning cuts and stumps, with wound
dressing or latex paint immediately after pruning or live tree removal at all times of the
year.
Clean all pruning tools with 10% bleach solution or Lysol™ between sites and/or trees.
Debris from diseased red oaks should be immediately chipped, burned or buried.

Regardless of the reasons or time of year, proper pruning techniques should be used. These
techniques include making proper pruning cuts and avoiding injurious practices such as topping
or excessive crown thinning.
Chapter III of the Balcones Canyonlands Preserve Land Management Plan provides additional
information on Oak Wilt Management within the BCP. For reference, this chapter is provided in
Appendix B.
3.2.2 General Vegetation Management and Fuel Reduction
General vegetation management should focus on removal of nuisance species (invasive and
exotic plant species). Removal of nuisance species should be done so in a way to prevent the
proliferation of these species. During the removal of vegetation, preserving canopy closure and
hardwood species is vital to maintain and enhance GCWA habitat.

Baer Engineering and Environmental Consulting, Inc.

152032-8i.021: City of Lakeway –Parks and Recreation Department
Golden-Cheeked Warbler Management Plan, Lakeway, TX

February 10, 2016
Page 10

Reduction of fuel loads mitigates the threat of wildfire damage in GCWA habitat. Fuel reduction
within the Canyonlands Park property should follow the Fuel Treatments in Juniper and OakJuniper Woodlands throughout the Range of the GCWA, provided in Appendix B.
3.2.3 Deer Management
Management and monitoring of white-tailed deer should be conducted at Canyonlands Park to
allow for successful recruitment of hardwood species and optimal foliage cover. Currently, the
COL has a Lakeway Deer Management Committee that implements deer management within
the COL. The COL Police Department follows the rules and guidelines prescribed by the Texas
Parks and Wildlife Department’s Trap, Transport, and Process Permit. These entities should
continue to manage and control the deer population within their jurisdiction where there is
vehicular access. The goal is to limit deer density to 15 acres or more per deer.
3.2.4 Vegetation Surveys
Typical nesting habitat for GCWA is found in tall, dense, mature stands of Ashe Juniper mixed
with deciduous trees such as Texas Red Oak (Quercus buckleyi), Lacey Oak (Quercus laceyi),
Shin Oak (Quercus sinuata), Live Oak (Quercus virginiana), Post Oak (Quercus stellata), Texas
Ash (Fraxinus texensis), Cedar Elm (Ulmus crassifolia), Hackberry (Celtis occidentalis), Bigtooth
Maple (Acer grandidentatum), American Sycamore (Platanus occidentalis), Arizona Walnut
(Juglans major), Escarpment Cherry (Prunus serotina), and Pecan (Carya illinoinensis). This
type of woodland is often found in relatively moist areas such as steep-sided canyons and
slopes.
Increasing the diversity of the existing habitat by planting hardwoods may improve the existing
habitat or at a minimum slow the effects of over browsing in the area. A baseline vegetation
survey should be conducted to determine the age structure, canopy cover, density, and
composition of the existing vegetation. During the surveys, nuisance species (invasive and
exotic plant species) should be tagged for removal. Removal of nuisance species should be
done so in a way to prevent the proliferation of these species. If the surveys reveal a lack of
deciduous species, COL should conduct plantings within Canyonlands Park.

Baer Engineering and Environmental Consulting, Inc.

152032-8i.021: City of Lakeway –Parks and Recreation Department
Golden-Cheeked Warbler Management Plan, Lakeway, TX

4.0

REPORTING

4.1

Schramm Ranch

February 10, 2016
Page 11

Written annual reports of the fiscal year’s activities are to be submitted to the Travis County by
email each December for inclusion in the BCP annual report. COL’s report should include
management activities, an expense summary, public use, and species monitoring
(presence/absence surveys) which have occurred in the past year. Include any scientific
research reports that have been completed on Schramm Ranch.

4.2

Canyonlands Park

Unless otherwise requested, reporting the GCWA management actions that occur within
Canyonlands Park is not required. However, maintaining a record of all planned actions within
the GCWA habitat portions of the properties is recommended. At a minimum the following items
should be tracked on an annual basis:
•
•
•
•

Biological monitoring, studies, or assessments conducted on the properties;
A description of management actions taken on the properties, including vegetation
removal, nuisance species control, or other actions outlined in Section 3.0 of this plan;
A list of known threats or impacts and actions that were or are going to be taken to
minimize those threats; and
A list of modifications to the management plan as determined by the adaptive
management process.

Baer Engineering and Environmental Consulting, Inc.

152032-8i.021: City of Lakeway –Parks and Recreation Department
Golden-Cheeked Warbler Management Plan, Lakeway, TX

5.0

February 10, 2016
Page 12

LITERATURE CITED

Bibby, Colin, J., Burgess, N. D.; Hill, D. A. 1992. Bird census techniques. Academic Press.
San Diego, California.
Biological Advisory Team. 1990. Comprehensive report of the Biological Advisory Team. Austin,
Texas.
DeBoer, T. S., and D. D. Diamond. 2006. Predicting presence-absence of the endangered
Golden-Cheeked Warbler (Dendroica chrysoparia). Southwestern Naturalist 51.
Ehrlich, P.R., D.S. Dobkin, and D. Wheye. 1988. The birder’s handbook: A field guide to the
natural history of North American birds. Simon and Schuster Inc., New York.
Groce, J., H. A. Mathewson, M. L. Morrison, and N. Wilkins. 2010. Scientific evaluation for the
5- year status review of the Golden-Cheeked Warbler. Prepared for U.S. Fish and
Wildlife Service. November 2010. 194 pp
Ladd, C. and L. Gass. 1999. Golden-Cheeked Warbler (Dendroica chrysoparia), The Birds of
North America Online (A. Poole, Editor). Ithaca: Cornell Lab of Ornithology.
Lovejoy, T.E., R.O. Bierregaard, A.B. Rylands, J.R. Malcolm, C.E. Quintela, L.H. Harper, K.S.
Brown, A.H. Powell, G.V.N. Powell, H.O.R Schubert, and M.J. Hays. 1986. Edge and
other effects of isolation on Amazon forest fragments. In: Conservation Biology: The
Science and Scarcity of Diversity. M.E. Soule, ed. Sunderland, Massachusetts.
Martin, T. E. 1998. Are microhabitat preferences of coexisting species under selection and
adaptive? Ecology 79.
Peak, R. G. 2006. Population trends of the Golden-Cheeked Warbler on Fort Hood, Texas
1992–2006. In Endangered species monitoring and management at Fort Hood, Texas:
2006 annual report. The Nature Conservancy, Fort Hood Project, Fort Hood, Texas.
Peak, R. G. 2007. Forest edges negatively affect Golden-Cheeked Warbler nest survival.
Condor 109: 628-637.
Pulich, W. M. 1976. The Golden-Cheeked Warbler: a bioecological study. Texas Parks and
Wildlife Department, Austin, Texas.
Reville, B.J., J.D. Tranter, and H.D. Yorkston. 1990. Impact of Forest Clearing on the
Endangered Seabird Sula abbotti. Biological Conservation 51:22-38
Saunders, D.A., R.J. Hobbs, and C.R. Margules. 1991. Biological consequences of ecosystem
fragmentation: a review. Conservation Biology 5:18-32.
SWCA Environmental Consultants. 2003. Results of presence/absence surveys for the
Golden-Cheeked Warbler on selected properties owned by the City of Austin, Travis and
Hays Counties, Texas.
Unpublished report prepared by SWCA Environmental
Consultants, Austin, Texas.

Baer Engineering and Environmental Consulting, Inc.

152032-8i.021: City of Lakeway –Parks and Recreation Department
Golden-Cheeked Warbler Management Plan, Lakeway, TX

February 10, 2016
Page 13

Wilcove, D., C. McLellan, and A. Dobson.1986. Habitat fragmentation in the temperate zone. In:
Conservation Biology: The Science of Scarcity and Diversity. M.E. Soule, ed. Sinauer
Associates, Inc. Sunderland, Massachusetts.

Baer Engineering and Environmental Consulting, Inc.

152032-8i.021: City of Lakeway –Parks and Recreation Department
Golden-Cheeked Warbler Management Plan, Lakeway, TX

February 10, 2016
Appendix A

Appendix A
Figures
Golden-Cheeked Warbler Habitat Assessment Map
Schramm Ranch Golden-Cheeked Warbler Observations Map

Baer Engineering and Environmental Consulting, Inc.

Vegetation
Assessment
Point 1

!
(

Vegetation
Assessment
Point 2

!
(

Habitat Assessment Totals:
Occupied GCWA Habitat / Meets TPWD "Probably Occupied" Habitat Vegetation Characteristics - 12.02 Acres
Unoccupied GCWA Habitat / Meets TPWD "May be Occupied" Habitat Vegetation Characteristics - 4.02 Acres
Not GCWA Habitat / Meets TPWD "Not Habitat" Vegetation Characteristics - 3.77 Acres
Golden-Cheeked Warbler Habitat Assessment Map
Golden-Cheeked Warbler Habitat Assessment
Canyonlands Greenbelt, Lakeway, TX
Baer Engineering Project No.
132058.01
6/12/2014

p

Source: Esri, i-cubed, USDA, USGS, AEX, GeoEye, Getmapping, Aerogrid, IGN, IGP, and the GIS User Community

0

250

Feet
500

!
(

Vegetation Assessment Point
GCWA Survey Area

Occupied GCWA Habitat / Meets TPWD "Probably Occupied" Habitat Vegetation Characteristics

Unoccupied GCWA Habitat / Meets TPWD "May be Occupied" Habitat Vegetation Characteristics
Not GCWA Habitat / Meets TPWD "Not Habitat" Vegetation Characteristics

(
!
(
!

(
!

(
!

(
!
(
!!
(
(
!
(
!
(!
!
(
(
!

(
!

(
!
(
!

(
!
(
!
(
!

(
(!
(!
!
(
!

!
(
(
!

(
!
(
!

Source: Esri, i-cubed, USDA, USGS, AEX, GeoEye, Getmapping, Aerogrid, IGN,
IGP, and the GIS User Community

Schramm Ranch Observations
Golden-cheeked Warbler
Individual Movement
and Habitat Survey
Austin, Texas

(
!

GCWA Observations
Movements

Survey Parcels

q

0

650

1,300
Feet

V
U
620

Lakeway
Lakeway
The
The Hills
Hills

TBPE Firm No. F-3181

TBPG Firm No. 50030

Baer Engineering
Project No. 142008.01
Date: June 12, 2014

V
U
71

Bee
Bee Cave
Cave

152032-8i.021: City of Lakeway –Parks and Recreation Department
Golden-Cheeked Warbler Management Plan, Lakeway, TX

February 10, 2016
Appendix B

Appendix B
Reference Materials
Fuel Treatments in Juniper and Oak-Juniper Woodlands throughout
the Range of the Golden-Cheeked Warbler
Balcones Canyonlands Preserve Land Management Plan Oak Wilt
Management
Results of Presence/Absence Surveys for the Golden-Cheeked
Warbler on Schramm Ranch
Environmental Assessment (EA) and Habitat Conservation Plan (HCP)
for the Vista Royale Property
Golden-Cheeked Warbler Habitat Assessment Canyonlands Park

Baer Engineering and Environmental Consulting, Inc.

Fuel Treatments in Juniper and Oak-Juniper Woodlands throughout the
Range of the Golden-cheeked Warbler

Purpose
The purpose of this document is to provide voluntary Best Management Practices (BMPs) for
treating vegetation that may pose a hazardous wildfire threat and may be associated with the
federally endangered golden-cheeked warbler (Setophaga chrysoparia)(GCWA). The BMPs
were developed to help reduce the intensity of wildland fire and reduce potential impacts to the
GCWA from the effects of the fuel treatment. The U.S. Fish and Wildlife Service (USFWS) has
completed an intra-Service Endangered Species Act consultation on these BMPs and when
followed no further consultation is required with the USFWS for impacts to GCWA. We
recommend that anyone planning treatments that do not follow the specification of these BMPs,
or may impact other federally listed species, should consult with the Austin Ecological Services
Field Office (see contact information below). Any treatment shall only be done during the
non-breeding period (September-February). Specifications within these BMPs do not
indicate the need for a treatment nor do they allow for treatments that are not authorized by the
property owner. Following these BMPs does not relieve responsibility for obtaining or
complying with any local permits, codes, ordinances, or restrictions. These BMPs do not apply
to hazard fuel reduction activities on lands that have been identified and protected as mitigation
for the take of GCWA or GCWA habitat. Please note this document may be revised as new
information becomes available. For further guidance and specific questions concerning these
BMPs, please contact the Balcones Canyonlands National Wildlife Refuge (Refuge) Fire
Program at (512) 339-9432, USFWS Austin Ecological Services Office at (512) 490-0057, or the
Texas A&M Forest Service, Mitigation and Prevention Office at (979) 458-7362.

Overview of Golden-Cheeked Warbler Habitat Needs
The GCWA was listed as endangered by the USFWS in 1990, and Texas Parks and Wildlife
Department in 1991, due to past, ongoing, and imminent habitat loss and fragmentation resulting
from urban encroachment, widespread clearing of juniper as a range management practice, and
other threats such as oak wilt, nest predation and parasitism, and browsing of deciduous species
by white-tailed deer, goats, and various exotic ungulates. The GCWA breeds in only one
location in the world, central Texas. High quality breeding habitat for these birds is
characterized by mature woodlands of Ashe juniper and a mix of oaks and other broad-leaved
species with a closed canopy cover (70-100%). However, GCWA may also occur in woodlands
with canopy cover as low as 35%, especially in proximity to high quality habitat. Many of the
closed canopy woodlands (70-100% cover) that are optimal warbler habitat have a lower risk of
fire because the trees’ shade limits growth of fine fuels such as grasses. Proper implementation
of these BMPs can reduce the risk of fire still further, so long as the closed canopy is retained,
which also minimizes (though it does not eliminate) disruption of the warblers’ habitat.

How to Use the BMPs
This document outlines a progression of tasks for determining wildland fire risk and performing
associated treatments to reduce wildland fire risk.
1. Have a wildland fire risk assessment completed and documented by your local fire
department, Texas A&M Forest Service, or other appropriate land management office.
2. If your home is at risk, begin with improvements to the home and the landscaped area
immediately adjacent to the home. Studies show the most effective treatments that reduce
wildland fire risk, occur within the area immediately adjacent to a home (see Section on
Home Ignition Zone)
3. If the vegetation located outside the landscaped area but within 150 feet of your home or
other occupied structure requires treatment, determine if it is suitable GCWA habitat
(http://www.tpwd.state.tx.us/publications/pwdpubs/media/pwd_bk_w7000_0013_golden
_cheeked_warbler_mgmt.pdf)
4. After improvements have been made to the home and adjacent landscaped areas, and if the
remaining vegetation is suitable GCWA habitat, follow the BMPs in this document. If the
vegetation is not suitable GCWA habitat then the BMPs are not applicable. Consult your
local fire department, Texas A&M Forest Service, or other appropriate land management
office for additional assistance.
5. If during the wildland fire risk assessment, vegetation adjacent (within 30 feet) to a road
right-of-way has been identified as requiring treatment to protect homes or other occupied
structures, determine if it is suitable GCWA habitat. If it is, follow the BMPs for an Edge
Zone Treatment. Treatments along road right-of-ways may only occur within the first
30 feet of vegetation.
6. In order to be covered under these BMPs for potential impacts to GCWA, a report must be
submitted to the Refuge Fire Program within 10 days of the completion of any treatments.
The report must include at a minimum; 1) an estimate of the acreage of habitat impacted, 2) a
copy of the wildland fire risk assessment, 3) a map depicting the exact locations of any
treatment areas, and 4) a description of the types of treatments (closed canopy or open
woodland) that were completed. Reports must be submitted to: Fire Program, Balcones
Canyonlands NWR, 24518 FM 1431, Marble Falls, Texas 78654.

Risk Assessments
Before beginning any hazardous fuel treatment in GCWA habitat, an assessment of wildland fire
risk must be completed. A wildland fire risk assessment provides an appraisal of hazards to your
home. This risk assessment focuses primarily on two levels of concern: (1) your home and the
landscaped area immediately adjacent to your home, and (2) wildland fuels located beyond the
landscaped area extending outward to approximately 150 feet. Your home’s risk from wildland
fire should be evaluated using Firewise standards, which will determine the vulnerability based

on a number of factors including; building materials and condition, location of the home on the
property, wildland vegetation that is close and adjacent to buildings, terrain, and risks to
outbuildings. The risk assessment should also determine if there is a risk to your home from
vegetation that occurs adjacent to any roads in the area. Contact your local fire department,
Texas A&M Forest Service, or other appropriate land management office for further guidance
and assistance on risk assessments.

Home Ignition Zone
The Home Ignition Zone, as described by Firewise standards, includes a house and its immediate
surroundings (within 150 feet) or to the property boundary or lot line, whichever is nearer. The
condition of the Home Ignition Zone principally determines the potential for home ignitions
during a wildfire. A house burns because of its interrelationship with everything in its
surrounding Home Ignition Zone. To minimize the chance of a home ignition, the homeowner
should eliminate a wildfire's potential relationship with his/her house. This can be accomplished
by interrupting the natural path a fire takes. Flammable items such as dead vegetation should be
removed from the area immediately around the house to prevent flames from contacting it. Also,
reducing the amount of live vegetation will affect the intensity of the wildfire as it enters the
home ignition zone, possibly reducing the intensity. For more information on the home ignition
zone visit: http://www.firewise.org
Modifications within the home ignition zone are proven to be the most effective treatment to
reduce wildland fire risk. Treatments within the Home Ignition Zone that are within a regularly
irrigated and maintained landscape are addressed under these BMPs.

General BMP Objectives
1. Reduce the chance of a surface fire transitioning into a crown fire by providing a shaded
(closed canopy) fuel break.
1.1. Maintain or promote a shaded canopy to keep grass from growing. Leaf litter and duff
that accumulate from a closed canopy woodland burn with less intensity than grass.
Therefore, it is important not to remove trees; rather they should be pruned to facilitate
further closure of the canopy.
1.2. Remove small junipers and live oak in the understory to reduce “ladder fuels.” Ladder
fuels are those fuels that increase the chance that a surface fire will transition into a
crown fire (i.e. they provide vertical continuity).
1.3. Remove dead vegetative material (branches, stumps, landscape debris, trash, etc.).
These materials are a significant threat and act as ladder fuels.
1.4. Raise the canopy base height of taller trees by removing lower limbs. Increasing the
height to the lowest limb of a tree reduces the chance that a surface fire will ignite lower
limbs and initiate a crown fire.
1.5. Seal all wounds on oaks, including stumps and cuts resulting from pruning, to prevent
transmission of the oak wilt fungus.
2. Reduce the chance of a crown fire sustaining in the canopy.
2.1. Thin woodlands by removing juniper and live oak where these trees are competing for
the same canopy space as deciduous hardwood trees. Deciduous hardwood trees have

less canopy bulk density and are less likely to sustain crown fire as compared to juniper
and live oak. The percent canopy cover should be the same before and after treatment.
2.2. In areas consisting of mostly juniper, thin subdominant junipers. Removing juniper in
the understory will reduce canopy bulk density and increase canopy base height that
would otherwise contribute to a sustained crown fire.
2.3. In areas consisting of mostly juniper, thin juniper in the over-story where trees or
branches overlap, while maintaining full canopy closure. Promoting fewer, but larger
and taller trees will reduce canopy bulk density near the ground reducing the likelihood
of a sustained crown fire.

Best Management Practices
The intent of the BMPs is to offer guidance on how to modify vegetation that poses a potential
fire hazard to private property. The strategies and specifications for hazardous fuel reduction
treatments are intended to reduce the likelihood of tree crown fire initiation and the sustained
spread of fire through the tree crown. To reduce the likelihood that a fire occurring on the
surface would transition into the tree canopy (crown fire initiation), the surface fire intensity
must be reduced, ladder fuels removed, and the height to the lowest part of the canopy (canopy
base height), must be increased. The concept here is to provide a shaded fuel break where ladder
fuels are reduced and shade from the remaining canopy prohibits grasses (fine fuels) from
growing, thereby reducing the intensity of a wildfire. As such, it is very important to maintain
full canopy closure. To reduce the spread of fire through the tree crown, the amount of fuel in
the tree canopy (canopy bulk density) must be reduced through a very specific tree thinning and
removal process. Determining the location of a treatment is critical. Treatments that are not
located and implemented correctly and/or do not follow these BMPs can be ineffective and
possibly increase the fire risk. Protecting stubs, stumps, and other wounds on oaks from the oak
wilt fungus is also critical; introducing oak wilt will cause the death of many trees, which then
become fuel. Some locations where treatments are most effective are at the edge of woodlands,
along travel corridors, and at the edge of landscaped yards. Locations of necessary treatments
should be identified during the risk assessment and should be used only after other mitigation
measures, including modifications to your home and landscaping, have been completed. Any
treatment to GCWA habitat shall only be done during the non-breeding period
(September-February).

Precautionary Information
Importance of Canopy Closure – The importance of maintaining canopy closure is to; 1) prohibit
grasses from growing thus reducing the intensity of a wildfire, and 2) preserve GCWA
habitat.
Oak wilt – Caused by the fungus Ceratocystis fagacearum, it is the most destructive disease
affecting live oaks and red oaks in Central Texas. Use care to prevent the spread of oak wilt
during implementation of the hazardous fuels treatments. For more information visit:
http://texasoakwilt.org/2011/pruning-guidelines-for-prevention-of-oak-wilt-in-texas/
Habitat Damage – It is the intent of this document to minimize impacts to the GCWA and its
associated habitat. Before removing or pruning a tree, based on the specifications within this
document, consider the tree’s current and future contribution to the suitability of GCWA
habitat.
Safety – Treatment specifications can be altered in coordination with the Refuge for areas that
are unsafe to treat because of topography or other factors.

Fuel Reduction Specifications
All treatments described below for Closed Canopy Woodlands and Open Woodlands are
applicable only to; 1) The vegetation within 150 feet of your home or other occupied structure,
and 2) The vegetation within 30 feet of a road right-of-way.
Closed Canopy Woodland – If the vegetation is a closed canopy woodland the following
specifications should be followed. A closed canopy woodland for this purpose is defined as a
woodland where canopy closure is sufficient to limit growth of tall grass to less than 50%
of the ground cover. Typically such areas exceed 70% canopy cover and are associated
with high quality GCWA habitat. The beginning of the Edge Zone is defined as the line
where continuous grass and other herbaceous ground cover ends. If the woodland is narrow,
then an Edge Zone treatment should be completed at the perimeter of the closed canopy
woodland and the remainder of the woodland treated with Interior Zone specifications as
needed.
Edge Zone Treatment, 0-30 feet:
 Remove all dead wood, dead limbs, and dead vegetation.
 For junipers and live oaks, remove (prune) low branches on which all live foliage is
within 6 feet of the ground. Do not remove any branch that has foliage above 6 feet
(i.e. contributing to canopy layer). Do not prune or remove deciduous hardwood
trees.
 Shrubs and small trees less than 4 inches in diameter and less than 10 feet in height
should be removed unless, with continued growth, they are likely to close a canopy
gap; otherwise prune as specified. Seal all wounds on oaks, including stumps, to
prevent transmission of the oak wilt fungus.
Interior Zone Treatment, 30-150 feet:
 Remove fallen trees and dead branches that create ladder fuels to a height of 4 feet.
Any dead trees or branches above four feet that are considered ladder fuels should
also be removed. For any standing dead trees, remove branches within 10 feet of the
ground. Fallen tree trunks and standing snags (without small branches) are
acceptable to leave in place.
 For junipers and live oaks, remove (prune) low branches on which all live foliage is
within 4 feet of the ground. Do not remove any branch that has foliage above 4 feet
(i.e. contributing to canopy layer). Do not prune or remove deciduous hardwood
trees. Seal all wounds on oaks, including stumps, to prevent transmission of the oak
wilt fungus.
 Thin juniper and live oak trees less than 4 inches in diameter, but maintain dominant
(larger) tree canopy cover. Thinning should involve removing the whole tree and not
pruning the tree. Focus on trees in the understory and mid-story first. Trees should
only be thinned if the thinning does not result in a reduction in canopy cover or
spacing of more than 16 feet between remaining tree trunks. Thinning more than this
will also negatively impact the habitat needs of the GCWA and will have the potential
to increase surface vegetation which will increase the chance of crown fire initiation.



Thin large diameter juniper trees or branches from multi-stemmed trees, greater than
4 inches, if they overlap and do not contribute to the canopy. These trees and
branches are usually identified as leaning in one direction into small openings in the
canopy.

Open Woodland – If the vegetation is characteristic of an open woodland or there are open
woodlands leading into closed woodlands, the following should apply. An open woodland
for this purpose is defined as a woodland where the lack of canopy closure allows tall grass
to cover more than 50% of the ground.
All Treatments:
 Trees should be pruned to a height of 8 feet. Seal all wounds on oaks to prevent
transmission of the oak wilt fungus.
 Tree canopy spacing can touch but not overlap.
 Shrubs need to be removed from within 10 feet of the canopy of a tree.
 Grass needs to be removed from within 10 feet of the canopy of a tree or kept in a
mowed or grazed condition.

Debris Removal
The debris or slash created from the treatments will create an increased fire risk. The debris
must be removed and not allowed to accumulate through the duration of the treatment. If the
slash cannot be removed through one of the listed options, the treatment should not be
implemented. Options for removal of the slash, listed in order of preference, are as follows:
 Remove all slash from the treatment site.
 Chip all slash on site and leave the remaining chips in piles not to exceed 6 feet in
diameter and 3 feet in height.
 Chip all slash on site and leave the remaining chips in contour rows not exceeding 1 foot
wide and 1 foot in height.

BALCONES CANYONLANDS PRESERVE
LAND MANAGEMENT PLAN
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Balcones Canyonlands Conservation Plan (BCCP) and the
Balcones Canyonlands Preserve (BCP)

The Balcones Canyonlands Conservation Plan (BCCP) is a federal Endangered
Species Act (ESA) incidental “take” permit for 30 years issued to Travis County and
the City of Austin on May 2, 1996 by the US Fish and Wildlife Service (USFWS).
Incidental take is the loss of federally listed species or their habitats in the course of
(or “incidental to”) otherwise legal actions, like development. Such permitting is
authorized under ESA Section 10(A)(1)(b), so sometimes the BCCP is called a “10A
Permit.”
A collection of documents guides BCCP implementation: Endangered Species Act
Permit No. TE 788841-2; BCCP Final Environmental Impact Statement and Habitat
Conservation Plan; Travis County – City of Austin Interlocal Agreement – Shared
Vision; Permit Area and Fee Zone Maps; and tiered Land Management Plans.
These documents together provide the permit term and conditions, mitigation
requirements, land acquisition areas (the Balcones Canyonlands Preserve or BCP,
and the Permit Caves), land management and permit administration guidelines, and
mechanisms by which the City and County can cover the impact of endangered
species habitat loss in western Travis County and expedite development projects
within the Permit Area.
The Land Management Plans are a guide for all BCCP partners’ programs
implementing the permit and provide “best practices” for managing BCCP-required
conservation lands:
Tier I

Overview of the Preserve and Partner Responsibilities

Tier II A

BCP Land Management Guidelines (Specific Best Practices)

Tier II B

BCCP Administration

Tier II C

BCP Macrosite Requirements

Tier III

BCP individual tract plans

This plan outlines best practices for Oak Wilt Management, Tier II A-3.
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Tier II A Chapter 3
Oak Wilt

PURPOSE

This chapter presents terms and information about oak wilt spread and prevention on
the BCP; best practices during trimming, clearing and vegetation management; and
mechanical and chemical means to prevent conditions favorable to oak wilt. Infected
areas and tree loss from this disease may threaten habitat quality and quantity for
BCCP-covered species so detection, monitoring, and management are key
management practices.
2.0

OAK WILT IN THE BCP

Oak wilt has been confirmed on the following BCP macrosites: Barton Creek (Barton
Creek Wilderness Area, Barton Creek Habitat Preserve), North Lake Austin (Emma
Long, Long Canyon, Cortaña), South Lake Austin (Reicher Ranch, JJ&T, Medway),
Bull Creek (Jester, Canyon Creek, Sam Hamilton, Hanks, Ribelin), and West Austin
(Vireo Preserve). Although not confirmed, areas being monitored with suspected oak
wilt include the Pedernales (Hamilton Pool Preserve) and Cypress Creek (Nootsie)
macrosites.
Confirmation is compromised by tree loss from drought, other environmental stress
(e.g. adjacent development, root cutting or loss, dust), and other oak (Quercus spp.)
issues (e.g. hypoxalon canker, oak decline), which can mimic oak wilt in current
detection methods (flyover, field observation). Impact mapping and activities to
manage oak wilt on the BCP are documented in the BCCP Annual Report (Section
6.3).
3.0

BACKGROUND

3.1

Oak Stressors in our Area

There are several tree health conditions caused by extreme environmental conditions
(e.g. drought), Hypoxalon canker (non-aggressive, facultative saprophyte, Hypoxylon
atropunctatum), oak decline (complex interaction of natural and human-caused
environmental stresses and pests that weaken oaks over time, Wargo et. al. 1983),
climate change and other stressors which may affect habitat quality on the BCP. This
Land Management Plan focuses on oak wilt detection and prevention as it is the oak
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disease with the greatest likelihood, if undetected or unmanaged, to quickly and
adversely affect covered species’ habitats.
Oak wilt is caused by the fungus Ceratocystis fagacearum which develops in the
outer sapwood in vessels or tissues that conduct water and nutrients from the roots
to the leaves (Appel 2001a), is infectious and potentially affects all Quercus and
related species in the family Fagaceae. Quercus species vary in resistance or
vulnerability. Foliar symptoms (unseasonal defoliation, coloration), patterns of tree
mortality (large clusters, unseasonal dieoff), and the presence of fungal mats are
indicators of oak wilt (Section 4.0 Symptoms and Detection).
3.2

Oak Wilt and Endangered Species

From an economic and aesthetic viewpoint, the effects of oak wilt in urban residential
areas are devastating and cost millions of dollars in property devaluation. The effect
of oak wilt on the region's ecological dynamics is more complex and difficult to
assess. Oak wilt threatens both the endangered golden-cheeked warbler (GCWA)
and black-capped vireo (BCVI) through loss of nesting and foraging habitat, as well
as habitat degradation resulting from canopy breach, increased edge, change in tree
composition and altered woodland stand structure (Appel and Camilli 2010; see also
GCWA Tier IIA Chapter VII and BCVI Tier IIA Chapter VIII). Impacts which reduce
acreage or functionality of these species’ habitats adversely affects the BCCP
partners’ abilities to comply with the permit and manage the BCP sustainably in
perpetuity.
Oak wilt prevention practices are aimed at stopping the spread of individual infection
centers. Steep and rough areas, where suitable GCWA and BCVI habitat exists, are
often unsuited for all potential oak wilt suppression activities. Since oak trees are
sometimes removed during suppression of individual disease centers, localized
habitat degradation may occur; however, the impact of this practice on habitat
quantity and quality may be insignificant compared to the beneficial effect of
protecting adjacent oaks from disease spread and oak mortality.
All chemicals utilized for oak wilt control are EPA-registered, applied by statelicensed applicators, used as a last resort in the smallest effective quantities, and
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applied during the non-nesting season (September-February) when the GCWAs and
BCVIs are on their wintering grounds.
3.3

History

Oak wilt is considered to be one of the most destructive tree diseases in the U.S.
Intensive survey, research, and management programs have been carried out since
the original description of the pathogen from Wisconsin in 1942 (Henry et al. 1944,
Appel 1995). These previous efforts are useful in providing information on the
comparative epidemiology of oak wilt in Texas and may assist in determining how
oak wilt control might be best managed. The initial discovery of C. fagacearum in
Texas was made in 1961 from diseased trees in Dallas (Dooling 1961) and was well
beyond the accepted range of oak wilt (Hepting 1971). It had been thought that the
oak wilt fungus could not survive in Texas because of high summer temperatures and
the competitive presence of the oak canker fungus, Hypoxylon atropunctatum. These
factors were formerly believed to limit the survival of C. fagacearum in the South
(Gibbs and French 1980). C. fagacearum is inhibited or killed by temperatures
exceeding 90°F (Houston et al. 1965), but in Texas it can survive high summer
temperatures in the roots and boles of infected trees (Lewis 1985, Appel 1995).
Due to various reasons (e.g. misdiagnoses, late detection, disease biology, large
stands of homogenous live oaks, virulent fungus, alternative methods of spread), this
lethal disease spread uncontrolled throughout Austin and other areas of Central
Texas for decades. Many large areas of infection within the BCP have grown beyond
conventional suppression capabilities; in those areas, the only practical option is to
monitor the disease and wait for natural controls such as burn out (lack of remaining
host trees) or natural and manmade breaks in the terrain (escarpments, creeks or
major roadways) to take effect.
In 1982, an oak wilt/decline demonstration project identified oak wilt in 35 counties,
most of which lie within the Edwards Plateau, Cross Timbers, and Blackland Prairie
of central Texas (Appel and Maggio 1984). In 2003, oak wilt had been confirmed in
65 counties with 6,000 oak wilt centers (Texas Forest Service 2004). Currently, it is
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known to occur in 22 states and within 74 Texas counties – 67 in central Texas, 7 in
west Texas (Texas Forest Service 2013).
Currently, there is no cure for the disease, although there are several measures
available to prevent and manage the spread of (suppress) oak wilt.
3.4

Susceptibility

Of the approximately 64 North American oak species (Quercus spp.), 53 are native to
Texas (Kartesz 2003). All are presumably susceptible to oak wilt fungus to some
degree, but some species are more resistant than others.
Red oaks - particularly Spanish oak (Q. Buckleyi), Shumard oak (Q. shumardii),
blackjack oak (Q. marilandica), and water oak (Q. nigra) - are extremely susceptible.
Spanish oaks in Texas are severely affected by oak wilt in Texas and are known to
support fungal mat formation.
White oaks, including post oak (Q. stellata), bur oak (Q. macrocarpa), and chinquapin
oak (Q. muehlenbergii), are resistant to the fungus and rarely die from oak wilt;
however, BCP staff have observed dead shin oaks (Q. sinuata var. breviloba) within
oak wilt centers.

Live oaks (Q. virginiana and Q. fusiformis) are intermediate in

susceptibility, but are most seriously affected due to their tendency to grow from root
sprouts and form vast interconnected root systems that allow movement (or spread)
of the fungus between adjacent trees. More live oaks are lost to oak wilt than any of
the other species. Live oaks are the primary hosts of C. fagacearum in Texas (Appel
and Maggio 1984, Appel 2001a), the only state reported to have oak wilt in a natural
live oak population.

3.5

Disease Transmission

Oak wilt can spread in three ways:
 above ground long distance transmission from insect vectors which enter
vulnerable oak species through untreated wounds (limb, trunk or root);
 below ground local spread between adjacent trees through root grafts or
common root systems; and by
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 firewood cut from oak wilt infected trees (Johnson 1994, Juzwik 2000, Appel et
al. 2003).
The limitations of each of these transmission methods may result in the failure of C.
fagacearum to cause catastrophic losses (Gibbs and French 1980, MacDonald and
Hindal 1981).
3.5.1 Above Ground (Inoculum Production and Insect Transmission)
Insects can transmit the oak wilt fungus into untreated pruning cuts and wounds (e.g
nicks and scrapes during construction on trunk, limbs and exposed roots) on
susceptible oak species. Sap-feeding nitidulid beetles (Order: Coleoptera, Family:
Nitidulidae) are vectors of the oak wilt fungus (Dorsey et al. 1953, Norris 1953, Jewell
1956, Himelick and Fox 1961). Long distance transmission of C. fagacearum by
insect vectors is especially troubling because it initiates new centers of infection and
is less predictable.

In Texas, fungal mat formation is known to occur only on

diseased Spanish oaks and blackjack oaks (Appel et al. 1987). No fungal mats have
been observed on infected live oaks. Mat formation on infected red oaks is influenced
by season of infection, tree condition, temperature, and rainfall (Gibbs and French
1980, MacDonald and Hindal 1981).
Mat production is usually greatest during the spring, when trees are most susceptible
and nitidulids are most active, but they also form in the fall (Appel and Lewis 1985).
In the late fall and early spring, oak wilt fungal mats and masses of oak wilt spores
are produced beneath the bark of diseased red oaks. Individual fungal mats produce
spores for only a few weeks. Fungal mats are most commonly formed on standing
trees, but they can also be formed on logs, stumps, and fresh firewood cut from
diseased red oaks (Juzwik 2000, Appel et al. 2003). Moderate temperatures and high
sapwood moisture content are conducive for mat formation (Appel et al. 1987).
Fungal mats bearing oak wilt spores can appear on red oaks several months after the
trees die from disease. Even after their deaths, red oaks may still contain enough
moisture in their trunks to support development of the reproductive parts of the
fungus, called fungal or mycelial mats. These spore-producing fungal mats crack the
tree bark. The mats have a fermenting, sweet odor and they are a suitable food
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source that attracts insects, especially the sap-feeding nitidulid beetles. Oak wilt
spores adhere to the insect’s bodies as they feed. After feeding on the mats,
contaminated nitidulids emerge and disperse. These beetles are also attracted to
oozing plant sap that collects at the surface of a fresh cut from pruning or wound
(broken limbs) on healthy trees (both red oaks and other susceptible oak trees).
While feeding on these trees, the beetles deposit the spores from the fungal mats
and new infection centers are formed.
A wound is susceptible to infection for the first few days after the cut or wound
occurs. In this way infection can result by vector transport from infected red oaks to
uninfected oak trees. Presumably, in this manner the fungus is transmitted to live
oaks over long distances (Dorsey et al. 1953, Juzwik and French 1986, Juzwik 2000).
Early diagnosis and proper disposal of diseased red oaks is therefore critical to
limiting the number of new infection centers. Nitidulid beetles are present most of the
year, but numbers are greatest and these insects are most active in the spring and
early summer, which also coincide with periods of maximum fungal mat formation in
Texas (Appel et al. 1987, Juzwik 2000, Appel 2001a). Therefore, pruning and other
kinds of wound-inducing practices in spring and under conducive weather
conditions should be avoided (Section 5.1.1 Pruning Practices).
3.5.2 Underground (Root Transmission)
Studies have indicated that fungal mats do not form on white oaks, nor do they form
on infected live oaks. Pathogen spread among live oaks is believed to be limited to
transmission between diseased and healthy trees through root grafts and common
root systems. Root sprouting and root grafting are characteristic for live oaks. The
local transmission of C. fagacearum through functional root connections is probably
responsible for most oak wilt losses of live oak in Texas (Appel 1986, Appel 2001b).
Root graft transmission: Connections may form when the roots of two adjacent trees
grow together and produce a union of xylem tissues. Disease centers in Texas on
live oak can involve thousands of trees and encompass dozens of hectares. Stand
density and soil depth has been shown to influence tree-to-tree spread of the
pathogen through root grafts (MacDonald and Hindal 1981).
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Common root system spread: Several live oaks are capable of sharing one common
root system. When one live oak becomes infected, all live oaks sharing the same root
system have the potential for contracting oak wilt. This contributes to the rapid rate of
disease spread and the large size of disease centers among the live oaks. Live oaks
form rhizomes for vegetative propagation through root sprouting (Muller 1951). If the
sprouts maintain common root connections through maturity, they will provide an
additional mechanism for transmission of oak wilt. As in other states, the pathogen in
Texas is consistently transmitted through adjacent live oaks in a highly predictable
manner forming discrete, well-delineated centers (Gibbs and French 1980).

The

potential size of cloned live oak stands is unknown.
Tree-to-tree spread in central Texas may progress up to 100 feet per year and can
result in very large centers of disease, up to 100-200 acres. The fungus continues to
spread outward from the originally infected tree, involving more and more trees.
Diseased stands are often large, discrete, and comprised of hundreds of trees in
various stages of disease development. Such a group of dead and dying trees is
called an infection (oak wilt) center.

Spread through root connection can be

prevented by mechanically trenching around infected trees, thus physically
separating the trees.
3.5.3 Firewood (Transmission of Oak Wilt by Logs)
Firewood cut from diseased red oaks (Spanish, Shumard, blackjack and water oak)
can spread oak wilt fungus to new areas (Johnson and Appel n.d.) if the cut wood
contains fungal mats and/or insects carrying the spores of the oak wilt fungus. Fungal
mats may already be formed on trees at the time of cutting or may form during winter
while logs are stored in the woodpile.
Sap-feeding beetles contaminated with the oak wilt fungus may also be moved with
firewood, including red oak logs as well as live oaks (Johnson and Appel, n.d.). The
beetle would have to have fed on a mat and then migrated to a live oak or to a tree
that was cut for firewood. While the firewood is stacked, the beetles may move out of
the logs and enter nearby otherwise healthy trees that have been wounded or pruned
(Johnson and Appel). Fungal mats are not found on firewood from oak wilt diseased
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live oak, but special care should be taken with all oak firewood (Section 5.1.4
Firewood in Prevention and Suppression).
Red oak firewood should be avoided. On the firewood cut from infected red oaks that
die in late summer, fall and during the current winter, fungal mats can be formed and
there is a potential of spreading the fungus. On red oak trees that die in late spring
and early summer, the fungus does not tend to form fungal mats because of high
summer temperatures, and the wood will be too dry to support mat formation. When
the moisture percentage is below 14%, the wood is no longer capable of supporting
the growth of the oak wilt fungus (Johnson 1994).
Smoke from burning diseased logs does not spread the fungus to nearby trees. Heat
from the fire kills all spores or beetles that might be present.
4.0

SYMPTOMS AND DETECTION

On live oaks, foliar symptoms of the disease are distinctive when present and can be
identified by distinctive yellowing or browning along the veins of the leaf (chlorosis or
necrosis) or dead tissue at tip of the leaf. The most reliable, diagnostic foliar
symptoms of oak wilt on live oaks are veinal necrosis, interveinal chlorosis and tip
burn (Appel and Maggio 1984, Appel et al. 2003). Symptom development is the most
rapid during spring and fall (Billings and Cameron 1987). Oak wilt in live oaks may
also be recognized by patterns of spread in groups of trees and rates of crown
deterioration (Gehring 1996). The oak wilt pathogen spreads rapidly from diseased
trees to adjacent, healthy trees through root connections forming distinct centers of
infection. Once live oaks are infected, most gradually drop leaves and die over a
period of two months to two years. Some live oaks survive for many years in various
states of decline. Other fungi such as Hypoxylon spp. and Cephalosporium spp. may
colonize weakened trees (Johnson and Appel 1984). In rare cases, some do recover
from the disease. It is estimated that 5-20% of the live oaks infected survive the oak
wilt because their roots are not connected or because they have some natural
resistance (Appel et al. 1986).
On red oaks, symptoms are less distinct and harder to recognize. The first foliar
symptoms observed on red oaks (Spanish and blackjack oaks) are flashing.
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Flashing, or browning, occurs when the leaves on a shoot or branch suddenly turn
brown or bronze-colored during the growing season. Typical foliar oak wilt symptoms
in deciduous oaks include water soaking and browning or bronzing of leaf tips and
margins (MacDonald and Hindal 1981). Leaves turn pale green and then brown,
while remaining on the tree for a while. Sometimes the leaves have a wilted, watersoaked appearance and may be quickly shed. For most members of the red oak
group, nearly the entire crown shows symptoms soon after the disease is evident.
Once infected with oak wilt, red oaks die quickly, two weeks to several months. Red
oaks do not survive once infected with oak wilt. Diagnosis of oak wilt in the field
depends on the presence of the foliar symptoms and fungal mats, and the patterns of
mortality caused by fungal spread. Visible symptoms of oak wilt are not always
present.
C. fagacearum confirmation is difficult from only field observations or only laboratory
testing; therefore, mortality pattern documentation over time, samples and laboratory
testing, and monitoring combined is the best way to determine disease presence.
(Texas Forest Service 2013). Laboratory tests are recommended to help diagnose
fungal infection, along with other field symptoms (foliar, mortality patterns). Samples
can be submitted to the Texas Plant Disease Diagnostic Laboratory (Texas A&M
Agrilife Extension 2010, contacts and form).
5.0

PREVENTION AND SUPPRESSION

Currently, there is no cure for oak wilt. The only measures against this disease are
prevention (field practices to help deter the introduction of fungal infection) and
suppression (practices to contain and prevent the spread of infected sites).
Prevention and public engagement are still the best measures land managers have
to protect ecological integrity. Preserve managers should share information about
techniques and stay abreast with current literature and strategies which may prove to
be economical, environmentally friendly, and applicable on a large scale. BCP staff
need to work together to share their experiences with other agencies as well as
regularly update this document as information, prevention and suppression evolve.
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BCP Oak Wilt Prevention

5.1.1 Pruning Practices: Timing, Tools, and Treatment
In certain seasons (temperature-dependent), a combination of spore mat production,
insect activity and pruning can enhance oak wilt vulnerability and infection potential,
a deadly combination. BCP land managers employ recommended practices for
appropriate timing, tool use, and cut-treatment when pruning or cutting oak trees.
Oak trees should not be pruned in the BCP during the fall or spring, when fungal
mats are forming and nitidulid beetles are most active. The best time to trim oaks to
avoid contracting oak wilt is during the hottest months of the summer (typically, July
through September) and in the coldest weeks of winter (typically within November
through February). On the BCP, habitat restoration work can extend through
February without impact to bird breeding season; however, even in “typical” winter
months with windows of opportunity, trimming or pruning should be limited to
extreme temperature days. During extreme temperature periods, the insects that
can transport the oak wilt spores are the least active.
When pruning or cutting oaks, it is recommended that tools be sterilized with either
Lysol aerosol disinfectant or a 10% bleach solution ideally between each cut on
different trees and at a minimum after/upon leaving the immediate area. Surface
sterilization of pruning tools is highly recommended when moving from one red oak to
another red oak and from live oaks sharing one common root system to a new group
of live oaks sharing another common root system.
All pruning cuts or other wounds to oak trees, including freshly-cut stumps and
damaged surface roots, should be immediately treated during all times of the year
with an approved tree wound dressing/sealer (Appel et al. 2003). Beetles are
attracted to plant sap that collects at the surface of a fresh cut or wound of a healthy
tree. A coat of tree wound paint makes fresh wounds unattractive to the beetles that
come to feed on the sap, either by masking the smell or by preventing spores from
reaching the wound. The paint also acts as a barrier, which stops fungal spores
carried by insects from entering the wound.
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BCP land managers are encouraged to create program and organization policies
which reflect these best practices and align with each other to guide day-to-day
operations on and adjacent to the Preserve.
5.1.2 Public Education and Contractor Guidance
Ongoing and regularly updated outreach by BCP land managers and central Texas
forestry professionals to homeowners, landscape and development businesses, and
infrastructure providers is essential to prevention. The public, especially BCPadjacent landowners and right-of-way managers with corridors next to or through the
BCP, must have an awareness of oak wilt and understand that treatment and
prevention are a long-term project and shared responsibility. Ideally, practices
adjacent to the Preserve align with prevention and suppression measures on the
Preserve.

BCP land managers work closely with infrastructure providers, land

clearing crews, and contractors working on or adjacent to the BCP to ensure
prevention practices are followed (5.1.1. Pruning Practices). Contracts for clearing,
pruning, or cutting vegetation for road maintenance, fence installation or
maintenance, construction, easement maintenance or utility upgrades, tree
maintenance, shaded fuel breaks, or similar work should include specific conditions
that align with this chapter’s guidance.
5.1.3 Planting Resistant Species and Diversity of Species
Species composition in woodlands and forests influences oak wilt incidence
(MacDonald and Hindal 1981). The disease is prevalent in Texas where species
diversity is low, as in homogenous live oak stands in central Texas (Appel 1986).
Plantings to augment existing site diversity, habitat restoration or creation projects,
and recommendations for landscape installations in areas known to be affected by
oak wilt should reflect central Texas native tree species (e.g. cedar elm, Texas ash,
escarpment black cherry, Arizona walnut, hackberry, Mexican plum, rusty blackhaw,
Ashe juniper, Texas mulberry), improve the site diversity if appropriate, and include
resistant oaks (e.g. bur, chinquapin, lacey) if they are site- and system-appropriate.
These are suggested trees that can be planted in most areas where oak wilt is a
problem. This will reduce the chance of reoccurrence of oak wilt or similar disease
problem.
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The long-term fate of live oaks and red oaks that are replanted in oak wilt infection
centers is still uncertain. Further research and observation will determine if these
susceptible oak species can become infected over time through root grafts with the
residual diseased root systems. Additionally, no research has been done to determine if
particular species lost to oak wilt can be “replaced” with resistant oak species to equal the
lost oaks’ habitat values (structure, forage support, seasonal availability) and meet
species’ needs in the BCP.
5.1.4 Firewood
Firewood is not collected from or burned on the BCP; however, this information is
relevant to BCP land managers’ guidance to infrastructure providers, adjacent home
owners, and others who may use BCP management as an example. Oak wood,
especially red oak, should not be used as firewood. Any red oak wood could contain
fungal mats and/or insects carrying the spores of the oak wilt fungus.
For Public Outreach and Awareness - steps to reduce the risk of oak wilt introduction
from cut firewood:
1. If possible, find out exactly where the wood is from to ensure that it has not come
from an area infected with oak wilt.
2. Make every effort to collect or obtain only wood that is properly seasoned
(dead/dry). Ensure this by looking for cracks developing on the cut ends and
loose bark.
3. Do not harvest, collect, buy or transport red oak varieties (Spanish Oak or
Blackjack Oak) for firewood which may contain infectious oak wilt spores.
4. Never stack firewood from trees known or suspected of being infected with the
oak wilt fungus near healthy trees. As an added precaution, cover the wood with
clear plastic with the ends properly tucked and sealed. Do not use black plastic.
Clear plastic traps the insects, and unlike the use of black plastic, the insects
cannot use light holes to escape.
5. Firewood from unknown origins should be burned during the coldest winter days
and not allowed to carry over to the next season.
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6. If you are planning to harvest firewood, attempt to cut it in the hottest part of the
summer and let it dry in full sun on site before transporting it to urban areas.
5.2

Recommended Suppression Practices on BCP

5.2.1 Host Elimination: Red Oak Removal
This applies to infected red oaks. Infected red oaks are treated by several methods
that stop development of fungal mats on those trees and reduce the possibility of
disease spread by insects (long distance disease transmission). Methods of
suppression treatment on infected red oaks include removal or felling of infected
trees and chipping or burying them immediately. When felling a tree, it should be
bucked/cut into pieces about 12-16 inches in length. It is recommended that large
logs from the trunk of larger trees (logs with a DBH of ≥8 inches) be stripped of their
bark, or semi-girdled, in an attempt to reinforce the drying process. All stumps of
felled trees are to be girdled to the soil or rock. Other methods include deep girdling
and lower bark removal or applying herbicides. An approved silvicide (including but
not limited to Garlon® 3A, Garlon® 4 and Roundup®) can be applied according to label
instructions. The preferred method of applying silvicide is to inject the chemical in the
base of all diseased red oaks displaying symptoms using the axe frill method (Texas
Forest Service 1991). All silvicides (herbicides) are used only if there is no other way
of removing diseased red oaks. They must be used by certified pesticide applicators.
All chemicals applied during project activities are EPA-registered, and should be
used as a last resort and in small quantities. Any treatment that hastens the drying of
the wood tissue under certain moisture content will tend to reduce sporulation. Even
though Texas red oaks die quickly from oak wilt, the trees still have enough moisture
in the roots and trunk for fungal mat production. Therefore it is very important to
destroy diseased red oaks as soon as the symptoms are recognized. If done during
the early stages of the disease, spores will not be produced.
5.2.2 Root Separation: Trenching
Trenching continues to be the preferred primary control method to reduce root
transmission of the oak wilt fungus. Trenching is not always totally effective, but the
technical guidelines are continually being modified to increase the success rate. Two
of the major changes have been to increase the distance of the trench from the
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infection (~100 feet) and to increase the depth of a trench (>48 inches, preferably 60
inches). Other changes involve the use of existing barriers, more back-up and
secondary trenches, and the elimination of silvicide barriers (Gehring 1992). Silvicide
barriers were used in the early phase of the oak wilt suppression. The intended
purpose of silvicide was to kill the root system, but tests show this does not stop
fungal spread, and also, silvicide was causing mortality of adjacent healthy trees.
Silvicides are no longer recommended for suppression, except to hasten the death
and drying out of red oaks that cannot be removed and destroyed in a timely manner.
Proper placement of the trench is critical for successful protection of uninfected trees.
There is a delay between colonization of the root system by the fungus and
appearance of symptoms in the crown; therefore, all trees with symptoms are
carefully identified. The trenches are placed a minimum of 100 feet beyond these
symptomatic trees, even though there may be healthy trees at high risk of infection
inside the trench (Juzwik 2000, Appel 2001a, Appel et al. 2003). Recommended
depth is four to five feet, in order to prevent further underground spread of oak wilt.
This method of control has proven to be 70% effective statewide. In some instances,
trenches greater than five feet deep may be required to ensure control in deeper soils
where roots may still be present. In addition, water-permeable inserts can be placed
in the trench, which have been shown to extend trench longevity (Wilson and Lester
2002). Oak wilt infection centers are more easily suppressed when treated early,
before they become too large.
5.2.3 Intravascular Injection with Propiconazole in Live Oak
Injecting the fungicide propiconazole (Alamo®) into the xylem may sometimes slow its
progression (Lewis and Brook 1985, Osterbauer and French 1992, Eggers et al.
2005). According to Dr. David Appel, although propiconazole can be considered
sufficient to recommend for oak wilt control in live oaks, there are several limitations
to this use of injection for disease management. Propiconazole injections do not act
as a barrier to inhibit transmission of the pathogen through root connections between
treated and untreated trees; many treated trees clearly become infected.
Furthermore, propiconazole injections in live oaks should be used in conjunction with
other control techniques to ensure that all available options are used to manage the
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disease and reduce losses (Appel, D.N. 2001b). Propiconazole injections are used
on a very limited basis within the BCP, for example trees that have historical or other
significance.
The fungicide propiconazole (Alamo®) is injected into the tree’s water-conducting
system through small holes drilled into the root flares at the base of the newly
infected trees while crown loss is still minimal. Uninfected, healthy live oaks at risk to
infection by root connections are the best candidates for treatment. These
preventative treatments will yield better results than therapeutic injection of infected
trees in the early stages of disease (Appel 1996, Appel 2001b, Eggers et al. 2005).
These practices are usually done on high value live oaks (oaks impacting real estate
property values), usually in combination with trenching. In some instances retreatment with the fungicide is needed 12-24 months after the first fungicide injection.
Although this is not considered as a true suppression technique because it does not
suppress the spread, it does help reduce the impact of oak wilt in the long term.
Fungicide can be used to save individual trees, but it does not kill the fungus in the
roots, and therefore, does not keep the disease from spreading from tree to tree. This
treatment is used best in conjunction with trenching or to protect individual high-value
trees. Foliar symptoms can be used in selecting trees as candidates for preventative
or therapeutic treatments.
Treatment success depends on the health condition of the candidate tree, application
rate, and injection technique. Injection should be done only by trained applicators.
Treatment is successful if started in early stage of infection when >80% of crown
canopy is still alive. Both silvicides and fungicides are applied only to lower bole
sections of oak trees in either a frill girdle or a pressure injection treatment.
5.2.4 Roguing Trees: Buffer Creation
Roguing is the process of sacrificing trees to create a buffer in front of an advancing
oak wilt center and is rarely used within the BCP. It can be accomplished using a
bulldozer, or other heavy equipment, to remove healthy trees and roots. Roguing can
also be accomplished by cutting down buffer trees, and then applying an herbicide
(“chemical roguing”) to the stumps to kill as many of the roots as possible. Roguing is
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only effective if no root grafts remain between infected and uninfected trees. Since
neither bulldozing nor chemical roguing will generally sever all root grafts, this
method should only be used if trenching is not an option; however, in conjunction
with a trench, buffer tree roguing has been used (Gehring 1992) to reinforce the
barrier of the trench.
6.0

SURVEY, MONITORING, AND REPORTING

6.1

Daily Field Observations

In the course of day-to-day operations and field work, biologists, researchers and
contractors are encouraged to look for and report any suspected oak wilt to BCP staff
and a local oak wilt specialist or forester with field experience in diagnosis. The
Texas Forest Service Oak Wilt Coordinator in Austin is available to advise agencies
with oak wilt problems. Reporting is encouraged through public outreach efforts as
well.
6.2

Survey and Monitoring Efforts on BCP

City of Austin Wildlands BCP staff and Texas Forest Service fly the regions of Travis
County known to be vulnerable to oak wilt and map centers of the disease and its
annual spread. Travis County BCP staff compares City findings with suspected oak
wilt centers they have identified through filed visits and aerial imagery. Other BCP
land managers also document oak wilt centers and spread on their sites. This
information is discussed as needed at Land Managers’ Meetings and feasible actions
are taken to suppress the spread. Ideally, BCP teams and Texas Forest Service Oak
Wilt Specialists work together annually in June and July to focus efforts and share
resources for detection (survey), monitoring (existing), and suppression and to
respond when diseased red oaks may be “flashing” (turning red or brown in an
unexpected season). Untreated trees immediately outside of trenched areas will be
monitored for several years across varying weather patterns to ascertain if
suppression worked.

If the disease appears to have breached the trench, new

trenching should be repeated (Appel et al. 2003).
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Annual Reporting

The BCCP Annual Report is delivered to US Fish and Wildlife Service each January,
covering activities of the previous fiscal year.
All oak wilt detection, monitoring and treatment activities on the BCP are compiled
and reported in the BCCP Annual Report. If aerial survey, LIDAR or other digital, or
field data is collected and analyzed in a year’s efforts, maps will be included in the
Annual Report.
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INTRODUCTION

In 1990, the US Fish and Wildlife Service (USFWS) listed the Golden-cheeked Warbler
(Setophaga chrysoparia, GCWA) as federally endangered as a result of habitat loss and
fragmentation due to suburban development (USFWS 1990, Ladd and Gass 1999). The GCWA
breeds exclusively in central Texas, where suitable oak-juniper woodlands and forest are
present (Ladd and Gass 1999, Pulich 1976). In 1996, the Balcones Canyonlands Conservation
Plan (BCCP) was approved by the USFWS. The purpose of this 10(a)1(B) permit is to mitigate
for the incidental “take” of habitat due to development, and to facilitate the local recovery of the
warbler and seven other endangered species (USFWS 1996). The permit requires a minimum
of 30,428 acres of endangered species habitat in western Travis County be set aside as a
preserve for these species. This preserve system, the Balcones Canyonlands Preserve (BCP),
is managed by an assortment of organizations and government agencies, including the City of
Lakeway (COL).
As a condition of the permit, the land contributing to the BCP requires collection of baseline
biological data on each listed endangered species. For bird species, baseline biological data
should concentrate on determining basic population levels on preserve lands, key populations
parameters, and other ecological parameters that may affect the target species. The extent of
the monitoring activities is contingent upon available funding, but should be initiated as soon as
possible.
COL Public Works Department recently acquired the Schramm Ranch parcels which are part of
the BCP. As a first step, COL contracted Baer Engineering and Environmental Consulting, Inc.
(Baer Engineering) to conduct presence/absence surveys for GCWA. Baer Engineering
conducted surveys on four COL parcels in Travis County in April and May, 2014.
The purpose of the presence/absence surveys was to identify and record occurrences of GCWA
on the four parcels located around the perimeter of The Ridge at Alta Vista Sub-Division. The
four parcels comprise 113 acres and lie within Travis County. For reference, an overview map
of the parcels is provided in Figure 1.
We detected at least one male bird on each of our five surveys. We do not know the breeding
status of these individuals and we did not collect sufficient data to delineate territories. During
our surveys we detected birds throughout the parcels, making it difficult to determine if our
detections indicated the same male holding a territory, new individuals trying to establish a
territory, or transient males moving to their breeding grounds. Several GCWAs, at a minimum,
attempted to establish territories on the Schramm Ranch property. Some of these birds may
have successfully attracted females and raised young without our detection.
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Figure 1. Aerial image of the Schramm Ranch parcels where presence/absence surveys for GCWA were
conducted by Baer Engineering in 2014.
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GOLDEN-CHEEKED WARBLER BACKGROUND INFORMATION

The GCWA is a small, 4.5 to 5-inch long, songbird whose breeding range is limited to central
Texas. This species is sexually dimorphic. The plumage of breeding adult males is described
as a black forehead, crown, nape, chin, throat, and back with the remainder of the head bright
yellow, with a distinct dark eye-line. The flanks of a breeding male are streaked with black and
the under parts are white. The wings are blackish with 2 distinct wing-bars. The tail is also
blackish with long white patches on the inner webs of the outer rectrices. The plumage of a
breeding adult female is similar to the breeding male plumage, but generally duller overall, with
a faintly streaked olive-green back.
This species is migratory. The birds are present in Texas generally from mid-March to the end
of July. Nesting usually begins late March and peaks in early April. Typical nesting habitat can
be described as tall, dense, mature stands of juniper and deciduous trees. Generally, the
juniper trees are at least 15 feet tall, with a trunk diameter of five inches of greater. GCWA
nests are constructed by the female. The nests are formed using strips of bark, primarily from
mature Ashe Juniper (Juniper ashei), secured together with cobwebs. Each nest is typically
built in the fork of a tree, close to the trunk, usually in juniper (Ehrlich et. al. 1988).
GCWA feed on caterpillars, spiders, beetles, and other insects found in foliage (Pulich 1976).
Generally, GCWA forage in the upper canopy, mostly on twigs and foliage, as opposed to
branches, trunks, and the ground (Ladd and Gass 1999).
Territory sizes appear to range widely from 10.4 acres on Fort Hood (Peak 2006) to 40 acres as
described by an unpublished SWCA report (SWCA 2003). This variation is likely based on
ecological factors including local densities and food supplies.
Banding studies have
demonstrated that males often occupy the same territory in subsequent breeding seasons.
GCWA population declines are thought to be due, in part, to alterations and loss of breeding
and wintering habitat. The GCWA is limited to specific breeding habitat requirements. Direct
impacts to this habitat can result in population reduction. Although young juniper stands are
common in unmanaged rangelands as a result of fire suppression or overgrazing, these young
stands lack the density of hardwood trees required by warblers (Ladd and Gass 1999). GCWA
are not typically found breeding in monocultures where juniper comprises over 90% of the
woody species (Ladd and Gass 1999). In addition, fragmentation of habitat may reduce the
quality and quantity of warbler habitat. Smaller woodland patches with high ratios of edge to
interior habitat suffer from increased predation (Peak 2007). Increased distances between
woodland patches may make re-colonization of vacated habitat more difficult.
Fort Hood, located approximately 75 miles north of Lakeway, has monitored a large population
of GCWA since the 1990’s. Although the GCWA is endangered, the population on Fort Hood is
increasing (Peak 2006). Male GCWA detections doubled on Fort Hood from 1992 to 2003
(Peak 2006). Over the same time period, nest success ranged from 23–45%, which indicates
Fort Hood may function as a source population (Peak 2006). If the population is increasing,
even slightly, one can expect to detect birds in nearby areas of previously unoccupied, suitable
habitat.
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GCWA SURVEY PROTOCOL

The USFWS has established protocols for conducting presence/absence surveys for the
GCWA. Following this protocol is required, as stated on our Federal and State Permits. Copies
of these permits are presented in Appendix A. Currently, presence/absence survey protocols
for the GCWA require the following:
•
•
•
•
•
•
•
•

Surveys be conducted between March 15 and June 1, with 60 percent of the surveys
being conducted prior to May 15;
A minimum of 1 hour of survey time is required for every 25 acres of potential habitat;
A minimum of 1 hour per visit is needed regardless of the size of the site;
A minimum of five site visits is required, with each site visited no more than once every
five days;
It is recommended that surveys commence ½ hour before local sunrise;
Surveys must be completed within 7 hours of sunrise;
Surveys should not be conducted during unfavorable weather conditions; and
After the fifth visit, recordings of warbler songs or owl vocalizations will be played for 30
to 60 seconds in areas where warblers were not detected.

Surveys were conducted on within the four parcels. The vegetation composition and structure
throughout the parcels match the “Probably occupied” GCWA habitat description within the
Endangered and Threatened Animals of Texas Their Life History and Management (Campbell
2003). For reference, a figure (from Campbell 2003) depicting the vegetation structure and
composition is presented in this report as Figure 2.
Figure 2. Probability of GCWA occupancy based on vegetation structure and composition from
Endangered and Threatened Animals of Texas Their Life History and Management (Campbell 2003).
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METHODOLOGY

A Baer Engineering biologist, experienced with GCWA vocalizations, conducted
presence/absence surveys in accordance with USFWS protocols. We conducted surveys by
walking within the parcel boundaries and listening for warbler vocalizations.
Once we detected an individual, we followed the individual in an effort to determine the extent of
his territory and breeding status. We used a handheld Garmin® GPS device to record the
latitude and longitude of the observed individual. We collected locations every 10 minutes, or
when the individual flew to a perch. The Estimated Position Error was a maximum of 10 meters
for recorded locations. While the bird was under observation, we attempted to gather
information on breeding activity (e.g. carrying food), interactions (counter-singing), and checked
for USFWS and color bands.
If we could not obtain a visual observation of the individual, we estimated the distance and
direction of the bird from the surveyor location. We then used ARC GIS Desktop 10 to plot the
estimated location of the bird.
Once our surveys were complete, we imported observation locations into ARC GIS Desktop 10
software. We evaluated location clusters and interactions between territorial birds to help
identify territorial males.
We detected GCWA birds throughout the parcels during our surveys. Digital recordings of
GCWA songs or Eastern screech-owl (Otus asio) vocalizations to elicit responses were not
used.
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PROPERTY DESCRIPTION

The area of the Schramm Ranch parcels 11-14 equals 113 acres, referred to from here on as
the survey area. The parcels surround The Ridge at Alta Vista Sub-Division, located in
southeast Lakeway, in Travis County. The Alta Vista Sub-Division is a residential development
situated between FM 620 and Honey Creek. The development was constructed on a plateau
and the surrounding survey area includes the steep slopes of the plateau. For reference, the
US Geological Survey (USGS) map, depicting project limits and topography, is presented as
Figure 3.
Figure 3. Outline of the Schramm Ranch parcels that were surveyed for GCWA on the USGS Lake
Travis Quadrangle.
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SURVEY RESULTS AND DISCUSSION

In this section we present the results of Baer Engineering’s GCWA surveys. Our discussion
does not rate habitat quality, based on observational data of vegetation characteristics.
Evaluating habitat quality implies the collection of demographic data, including nest survival and
recruitment (Van Horne 1983).
There is a crucial need for the collection of additional information about GCWA breeding habitat
requirements. Collection of this type of data is outside of the current project’s scope of work.
We surveyed 113 acres on the Schramm Ranch parcels 11-14. A surveyor conducted 5 visits
to this site accounting for approximately 29 survey hours. Survey area acreage and survey
dates and times are summarized in Table 2. We observed the first GCWA on April 1 and heard
one GCWA singing on our last visit to this property on May 29. We recorded 26 GCWA
locations. On one survey, April 24, we identified 6 different males, one of whom was observed
with a female.
A summary of detections and time of each survey is provided in
Table 3. Presented in Appendix B, is a map depicting the GCWA locations and recorded
movements. We did not observe nesting behavior on any territory.
Table 2. Summary of surveys for the City of Lakeway Schramm Ranch surveyed for GCWA in 2014.
PROPERTY
SURVEY
SURVEY DATES
SURVEYS CONDUCTED
TOTAL SURVEY TIME
SCHRAMM RANCH
AREA
BETWEEN (CST)
(HH:MM)
Parcels 11-14
113
April 1, 18, and 24
0633-1300
28:53
May 1 and 29
Table 3. Summary of GCWA survey times, number of locations collected and number of individual
GCWA detected for each survey in 2014.
SCHRAMM RANCH
SURVEY
SURVEY END NUMBER OF GCWA
NUMBER OF INDIVIDUAL
SURVEY DATE
START TIME
TIME
LOCATIONS COLLECTED
BIRDS DETECTED
April 1, 2014
6:50
12:30
7
3
April 18, 2014
6:50
12:51
7
3
April 24, 2014
6:45
13:00
9
6
May 1, 2014
6:33
12:37
2
1
May 29, 2014
6:42
11:35
1
1

Copies of the 2014 field survey notes are in Appendix C.
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SUMMARY AND RECOMMENDATIONS

We recorded between 1 and 6 GCWAs on the Schramm Ranch parcels during our surveys. We
observed one female within the survey area, indicating suitable breeding habitat for the GCWA.
Assuming survey methods and detection probabilities are equal, territorial males appear to be
stable or increasing on the properties surveyed.
Baer Engineering recommends COL continue to monitor the GCWAs at Schramm Ranch as
required by the BCCP. In addition, the COL should expand their baseline monitoring studies to
focus on reproductive status of the GCWAs holding territories at Schramm Ranch. This may
include spot mapping, nest searching, mist-netting, and banding.
A land management plan should be written and enacted for these parcels. The goals of the
management plan should include activities that promote continued existence of species that
both occur on the parcels and are listed in the BCCP. For the GCWA, management should
focus on native hardwood regeneration. This will likely require direct plantings of native
hardwood species in combination with exclusion and controlling of browsing and nuisance
animals (deer and feral hogs). In addition, localized thinning of young junipers may be required
to reduce competition with hardwoods.
In addition to native hardwood regeneration, managers should consider the negative impacts of
nest parasitism and predation, habitat fragmentation, and edge effects. Nest parasitism by
cowbirds should be controlled through trapping. Fragmentation of woodlands should be
avoided to the greatest extent possible.
Fragmentation will decrease habitat quality for
warblers by increasing exposure of their nests to predation and parasitism. This may also to be
true along narrow trails and small, clear-cut openings within wooded environments. On a
landscape scale, warbler habitat should be managed as large blocks with no interior artificial
clearings.
Additional recommendations include non-native plant control, trash removal, and maintenance
of fences and signs.
As a condition of our USFWS permit we are required to report our findings to USFWS in our
annual report. Information provided to USFWS is provided in Appendix D.
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USFWS Federal Fish and Wildlife Permit and TPWD Scientific
Research Permit

Baer Engineering and Environmental Consulting, Inc.

April 8, 2014

David Michael Sperry
Baer Engineering and Environmental Consulting, Inc.
7756 Northcross Drive, Suite 211
Austin, Texas 78757
Dear Mr. Sperry:
Enclosed is your updated Scientific Research Permit No. SPR-0409-039. Please review your permit
for accuracy and make note of any restrictions. If additional authority is needed, you should request a
permit amendment.
As a result of recent budget considerations, the Wildlife Permits Office will communicate
electronically more often than send out hard copies in the mail. This being the case, we surely
appreciate your acknowledgement of this email.
If you have information on the location of a rare plant or animal and would like to help us build
the Texas Natural Diversity Database, please contact the Wildlife Diversity Program at 512389-8111.
Furthermore, it is necessary for you to carry this permit when conducting authorized activities. Subpermittees may carry a copy in lieu of the original permit. It is also advisable to carry some
additional corroborative identification such as a driver's license.
Please be sure to notify the Texas Parks and Wildlife Department Law Enforcement Office(s) in
the region(s) of your field activities by telephone not less than 24 hours nor more than 72 hours
prior to collection if collection techniques or devices being used are ordinarily classified as illegal
(i.e. using gill nets or electro-shocking devices to collect fish, hunting/collecting along public roads
and rights-of-way). A confirmed response from the local game warden is required prior to
collection if the sampling activities being conducted involve methods of capture ordinarily
classified as illegal. To determine appropriate regional office location and/or telephone number,
please see http://www.tpwd.state.tx.us/warden/office_locations. If the regional office(s) or telephone
number(s) is unknown, the number(s) may be obtained at any time by calling a Parks and Wildlife
Communication Center: Austin - (512) 389-4848; Houston - (281) 842-8100.
In addition, please be advised that collecting in a wildlife management area is not authorized
without prior written permission from the area manager.
Although the permit does not have to be renewed each year, annual reports are required for the permit
to remain valid. Please note that all mortalities, retained and discarded, must be documented and
reported on annual reports. Your next annual report and $53.00 renewal fee will be due in
January 2015; please use the report form provided with this permit. The report form is also available
online: www.tpwd.state.tx.us/business/permits/.
Please note that you will be required to obtain/hold a U.S. Fish & Wildlife Service federal permit for
collection and/or handling of federally protected wildlife, including banding, possession, and/or
salvage of migratory birds. Should you have any questions or require further assistance, please
contact me via email, as it is the best way of communicating with me.
Sincerely,

Christopher Maldonado
Wildlife Permits Specialist

SCIENTIFIC PERMIT NUMBER SPR-0409-039
IS HEREBY ISSUED TO:

DAVID M. SPERRY
Baer Engineering and Environmental Consulting, Inc.
UNDER THE AUTHORITY OF CHAPTER 43, SUBCHAPTER C OF THE
TEXAS PARKS AND WILDLIFE CODE
The activities permitted by this document are to be carried out in accordance with the Texas Parks and Wildlife
Code, the Rules and Regulations of the Texas Parks and Wildlife Commission, and all of the following
provisions:
1.

This permit may not be transferred, assigned or conveyed by the holder.

2.

The issuance of this permit is not a guarantee that a subsequent permit or renewal of this permit will be
granted.

3.

Required information and data shall be maintained at the address of the permit holder and shall be
available for inspection at the request of personnel of the Texas Parks and Wildlife Department during
the active life of the permit.

4.

Acceptance of this permit constitutes an acknowledgment and agreement that the holder will comply with
all Rules, Regulations, Orders and Proclamations of the Texas Parks and Wildlife Commission issued in
accordance with the law and the conditions precedent to the granting of this permit. Failure to comply
with any and all provisions of this permit may result in enforcement action, including any criminal
penalties authorized by the Parks and Wildlife Code.

5.

This permit does not relieve the holder of the responsibility to obey all other local, county, state and
federal laws while carrying out the authorized activities.
- Issued by:

April 8, 2014
Amended date

Chris Maldonado
Wildlife Permits Specialist

6.

This permit will expire at midnight, January 1, 2015.

7.

The following individuals may conduct the activities authorized by this permit under the guidance of the
permittee:
SUBPERMITTEES: W. RYAN METZ, JINELLE SPERRY, AMY STREBE, MIKE MULLONE,
RYAN HEBRINK, WAYNE STREBE, ZACH RAYBURN, SARAH WEBER, BRUSH FREEMAN
UNPERMITTED ASSISTANTS: A permittee engaging unpermitted assistants shall maintain on file at
their office and possess on their person in the field a signed and dated list of all unpermitted persons
assisting in permitted activities.
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8.

Expires 01/01/2015

Scientific Permit No. SPR-0409-039

The following wildlife species in the specified quantities are authorized by this permit to be:
a. This permit authorizes presence/absence surveys using taped play back recordings.
Common name
Scientific Name
Quantity
----------------------------------------------------------------------------------------------------------------------------------------Golden-cheeked Warbler
Dendroica chrysoparia
N.A.*
Black-capped Vireo
Vireo atricapilla
N.A.*
----------------------------------------------------------------------------------------------------------------------------------------* In accordance with specifications listed on a valid U.S. Fish & Wildlife Service federal permit.

9.

The following means for taking or capture are authorized by this permit:
a. No handling of wildlife. Taped or play back recordings.

10.

The following locations for taking or capture are authorized by this permit:
a. Travis County and Hays County.

11.

All specimens taken or salvaged shall be deposited with an appropriate collection of (NO
COLLECTION AUTHORIZED), or otherwise disposed of in accordance with paragraph 13d of this
permit.

12.

All fish collection gear left unattended shall be clearly marked with permittee’s name and permit
number.

13.

PERMIT HOLDER IS REQUIRED TO:
a. File a completed report form annually (provided on issuance of this permit), and any reports or
publications based on data collected under authority of this permit, with the Texas Parks and Wildlife
Department, Wildlife Permits Section, 4200 Smith School Rd., Austin, TX, 78744, no later than
fourteen days following the anniversary date of the permit (or the expiration date if the permit is due
for renewal).
YOUR PERMIT WILL NOT BE VALID UNLESS YOUR REPORT HAS BEEN RECEIVED.
b. Carry a copy of this permit at all times when exercising the provisions of this permit, which shall be
subject to inspection by any authorized enforcement officer of the Department upon request.
c. Notify the Texas Parks and Wildlife Department Law Enforcement Office(s) in the region(s) of
your field activities by telephone not less than 24 hours nor more than 72 hours prior to collection
if collection techniques or devices being used are ordinarily classified as illegal (i.e. using gill nets or
electro-shocking devices to collect fish, hunting/collecting along public roads and rights-of-way). A
confirmed response from the local game warden is required prior to collection if the sampling
activities being conducted involve methods of capture ordinarily classified as illegal. To determine
appropriate
regional
office
location
and/or
telephone
number,
please
see
http://www.tpwd.state.tx.us/warden/office_locations. If the regional office(s) or telephone number(s) is
unknown, the number(s) may be obtained at any time by calling a Parks and Wildlife Communication
Center: Austin - (512) 389-4848; Houston - (281) 842-8100.
d. Dispose of protected wildlife taken under the authority of this permit in only one of the following
ways:
(1). Kill and utilize by examination, experimentation, necropsy or dispose of as waste in
accordance with state law and city or county regulations (burning is suggested if not in conflict
with city, county or state regulations).
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Expires 01/01/2015

Scientific Permit No. SPR-0409-039

(2). Hold permanently for scientific or educational purposes, or donate to another educational
display, scientific, or zoological permit holder authorized to receive such specimens, with
required specimen donation form provided by the Department. A copy of the completed
form must be submitted with the annual report.
(3). Release unharmed at collection site.
(4). Donate edible portions of game species to charitable organizations, public hospitals,
orphanages or indigent persons. Arrangements for donations are the responsibility of the permit
holder.
14.

PERMIT HOLDER IS PROHIBITED FROM:
a. Selling or bartering specimens collected under the authority of this permit. Specimens may be donated
to other permit holders by completing the receipt form enclosed with the permit.
b. Collecting on private premises without prior written consent of the owner or operator of the premises.
c. Collecting in a state park without prior written permission from Texas Parks and Wildlife Department
Natural Resource Program: email: david.riskind@tpwd.texas.gov
d. Collecting in a wildlife management area without prior written permission from the area manager.
e. Taking species listed by the department as threatened or endangered without express authority in
paragraph 8 of this permit.

15.

ADDITIONAL PROVISIONS:
a. No hunting or fishing license is required for permit holders or individuals listed in paragraph 7 while
conducting the activities expressly authorized by this permit. Each listed individual should carry a copy of
this permit during collection activities, and a letter of permission from the permittee if working
independently.
b. This permit is subject to any applicable federal permit requirements. Where a federal permit is
required, the permit holder is cautioned to carry a copy of the federal as well as the state permit during
collecting activity. For information on the federal permit contact: U.S. Fish and Wildlife Service, PO Box
709, Albuquerque, NM, 87103-0709; (505)248-7882 or FW2_Birdpermits@fws.gov. Webpage address:
http://www.permits.fws.gov/

16.

PERMIT HOLDER’S ADDRESS FOR RECORDKEEPING PURPOSES:

David Michael Sperry
Baer Engineering and Environmental Consulting, Inc.
7756 Northcross Drive, Suite 211
Austin, Texas 78757
*************************************************************************
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Golden-cheeked Warbler and Black-capped Vireo
Bird Survey Area(s)
Data Reporting Instructions
Dataset Purpose: The purpose of this dataset is to illustrate the extent of any areas surveyed for GCWA
or BCVI (even if not surveyed according to protocol) and to report information about each survey (for
example, date, time, weather, etc.).
Instructions: The following information should be used for creating a polygon shapefile1 or an Excel
spreadsheet (for those that do not have GIS). If submitting a spreadsheet: 1) also submit a map(s)
clearly illustrating the exact location of the surveyed area(s) within the context of the surrounding
landscape so we can relocate them on a USGS topo, aerial photo, or street map, and 2) clearly delineate
the boundaries of the surveyed area(s) so we can digitize them fairly accurately.
The information in parentheses defines field types and field sizes for the attributes of a shapefile. Each
of the bolded phrases is a column header which should be submitted in either the attribute table for the
shapefile or in a standalone spreadsheet (see example spreadsheet) with an associated map (for those
that do not have GIS). Note: If submitting a shapefile, the polygon representing each area surveyed
should be duplicated once for each day that it was surveyed and the information corresponding to that
day’s survey should be input into the attribute table row corresponding to that polygon.
1. Prop_Name (Type = Text; Length = 50): Name of property or portion of property where the survey
was conducted. If this survey represents less than the total area assessed for potential habitat, you
must also submit a “Golden-cheeked Warbler and Black-capped Vireo Habitat Assessment Area”
shapefile or map/Excel spreadsheet.
2. Surv_Name (Type = Text; Length = 50): Name of area surveyed (if less than the whole area
described in #1 above). If data is submitted as an Excel spreadsheet, then include a map that clearly
shows the boundary(s) of the area(s) surveyed within the property or site polygon. Each surveyed
area should be labeled on the map and should correspond with an identically labeled row (or rows if
surveyed on more than one day) in the Excel spreadsheet.
3. Surv_Acres (Type = Double): Size of surveyed area in acres.
4. Comp_ Name (Type = Text; Length = 50): Name of company/organization or individual responsible
for conducting the surveys.
5. Surv_Date (Type = Double): Date of survey. Entries should be formatted as YYYYMMDD.
6. Surv_Type (Type = Text; Length = 25): Describe the type of survey conducted. Entries should only
include [Protocol, Non-protocol].

1

All GIS files should be in NAD 83, latitude/longitude (decimal degrees).

Last Updated – 1/27/2011

7. Type_Notes (Type = Text; Length = 50): Briefly describe the type of survey conducted if you used
“Non-protocol” in the Surv_Type column. This is only intended to be a brief description; a complete
description of any non-FWS protocol survey conducted should be included in the annual report that
references this survey.
8. Begin_Time (Type = Double): Report the time the survey began using military time.
9. End_Time (Type = Double): Report the time the survey ended using military time.
10. Tapes (Type = Text; Length = 3): Report whether tapes were used or not. Entries should only
include [Yes, No].
11. Birds (Type = Text; Length = 3): Report whether birds were observed in the surveyed area during the
survey period described above. Entries should only include [Yes, No].
12. Species (Type = Text; Length 5): Bird species observed during the survey. Entries should be limited
to [GCWA, BCVI, None, or Both].
13. Spec_Surv (Type = Text; Length 5): Bird species for which you were conducting surveys. Entries
should be limited to [GCWA, BCVI, or Both].
14. WndSpd_Max (Type = Double): Maximum observed windspeed during survey described above.
15. WndSpd_Min (Type = Double): Minimum observed windspeed during survey described above.
16. Precip (Type = Text; Length = 50): Briefly describe any precipitation encountered during survey.
17. Begin_Temp (Type = Double): Report temperature at beginning of survey in degrees Fahrenheit.
18. End_Temp (Type = Double): Report temperature at end of survey in degrees Fahrenheit.

Last Updated – 1/27/2011

Prop_Name
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch

Type_Notes Begin_Time End_Time
Surv_Name
Lakeway
6:50
12:30 Schramm Ranch GCWA
Lakeway
6:50
12:51 Schramm Ranch GCWA
Lakeway
6:45
13:00 Schramm Ranch GCWA
Lakeway
6:33
12:37 Schramm Ranch GCWA
Lakeway
6:42
11:35 Schramm Ranch GCWA

Surv_Acres
113
113
113
113
113

Comp_Name
Baer Engineering
Baer Engineering
Baer Engineering
Baer Engineering
Baer Engineering

Surv_Date Observers
2014/04/01 RM
2014/04/18 RM
2014/04/24 RM
2014/05/01 RM
2014/05/29 RM

Surv_Type
Protocol
Protocol
Protocol
Protocol
Protocol

Tapes
No
No
No
No
No

Birds
yes
yes
yes
yes
yes

Species
GCWA
GCWA
GCWA
GCWA
GCWA

Spec_Survey
GCWA
GCWA
GCWA
GCWA
GCWA

WndSpd_Min
1
1
8
5
4

WndSpd_ Max
10
5
8
8
5

Precip Begin_Temp End_Temp
None
65
78
None
60
78
None
65
80
None
54
74
None
67
80

Golden-cheeked Warbler and Black-capped Vireo
Observation
Data Reporting Instructions
The following information should be used for creating a point shapefile1 or an Excel spreadsheet (for
those that do not have GIS). The information in parentheses defines field types and field sizes for the
attribute table of the shapefile. Each of the bolded phrases is a column header which should be
submitted as either the attribute table for the shapefile or as a standalone spreadsheet (see example
spreadsheet attached).
1. Prop_Name (Type = Text; Length = 50): Name of property surveyed. This should correspond to a
property boundary polygon (or map) provided with the property/survey polygon data.
2. Surv_Name (Type = Text; Length = 50): Name of area surveyed if not the entire property. This
should correspond to a survey area polygon (or map) provided with the property/survey polygon
data.
3. Surveyor (Type = Text; Length = 50): Name of individual who conducted the bird survey.
4. Comp_ Name (Type = Text; Length = 50): Name of company/organization or individual responsible
for conducting the surveys.
5. Obs_Date (Type = Double): Date bird was observed. Entries should be formatted as YYYYMMDD.
6. Obs_Time (Type = Double): Report the time the bird was observed using military time.
7. Bird_Lat (Type = Double): Latitude of bird location in decimal degrees (NAD 83) with at least six
decimal places.
8. Bird_Long (Type = Double): Longitude of bird location in decimal degrees (NAD 83) with at least six
decimal places.
9. Obs_Type (Type = Text; Length = 10): Type of observation made. Entries should be limited to
[Auditory, Visual]. If bird was both seen and heard, use “Visual.”
10. Loc_Type (Type = Text; Length = 10): How the location information for the bird was derived. Entries
should be limited to [Estimated, Actual, Digitized+. If the bird’s location was estimated from a GPS
observer location, use “Estimated” in this field and then fill out fields 10 through 13. If the GPS
reading was taken at the actual location of a bird or nest, use “Actual” in this field and skip 10
through 13. If no GPS was used and the bird locations were drawn on a map and later digitized, use
“Digitized” in this field.
11. Obs_Lat (Type = Double): Latitude of observer in decimal degrees (NAD 83) if the bird was not at the
observer’s location when the GPS reading was taken.
12. Obs_Long (Type = Double): Longitude of observer in decimal degrees (NAD 83) if the bird was not at
the observer’s location when the GPS reading was taken.
13. Distance (Type = Double): Estimated distance (in feet) to bird’s location from GPS observer location.

1

All locations should be reported in NAD 83, latitude/longitude (decimal degrees).

14. Direction (Type = Double): Estimated direction (in degrees) to bird’s location from GPS observer
location.
15. Species (Type = Text; Length 5): Bird species observed. Entries should be limited to [GCWA, BCVI].
16. Sex (Type = Text; Length = 10): Sex of observed bird. Entries should be limited to [Male, Female,
Both]. Use “Both” if the observation represents a male and female observed at the same time.
17. Age (Type = Text; Length = 10): Age class of observed bird. Use HY (Hatch Year), SY (Second Year),
or ASY (After Second Year) if the surveyor can determine age more accurately than adult or juvenile.
Entries should be limited to [Juvenile, HY, SY, ASY, Adult, Adult/HY]. Use “Adult/HY” if an adult(s)
was observed with young.
18. Nest (Type = Text, Length = 3): Report whether this observation is at a nest. Entries should be
limited to [Yes, No]. If birds were on the nest, the appropriate information should be filled out in
the species, sex and age columns. If no birds were on the nest, use the species column to report the
type of nest (i.e., BCVI or GCWA).
19. Band (Type = Text, Length = 10): Report whether the observed bird was banded. Entries should be
limited to *UNB, BND, UNK+. Use “UNB” if you can clearly see the bird is not banded, “BND” if you
can clearly see the bird was banded, and “UNK if you didn’t see the bird or couldn’t clearly see its
legs.

Prop_Name
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch

Surv_Name
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA

Surveyor
RM
RM
RM
RM
RM
RM
RM
RM
RM
RM
RM
RM
RM
RM
RM
RM
RM
RM
RM
RM
RM
RM
RM
RM
RM
RM

Comp_Name
Baer Engineering
Baer Engineering
Baer Engineering
Baer Engineering
Baer Engineering
Baer Engineering
Baer Engineering
Baer Engineering
Baer Engineering
Baer Engineering
Baer Engineering
Baer Engineering
Baer Engineering
Baer Engineering
Baer Engineering
Baer Engineering
Baer Engineering
Baer Engineering
Baer Engineering
Baer Engineering
Baer Engineering
Baer Engineering
Baer Engineering
Baer Engineering
Baer Engineering
Baer Engineering

Obs_Date Obs_Time
4/1/2014
8:42
4/1/2014
8:48
4/1/2014
8:55
4/1/2014
9:02
4/1/2014
10:38
4/1/2014
10:42
4/1/2014
11:25
4/18/2014
9:30
4/18/2014
9:45
4/18/2014
9:50
4/18/2014
9:55
4/18/2014
10:05
4/18/2014
10:10
4/18/2014
10:30
4/24/2014
8:30
4/24/2014
8:41
4/24/2014
9:08
4/24/2014
9:14
4/24/2014
9:36
4/24/2014
9:56
4/24/2014
10:19
4/24/2014
12:11
4/24/2014
12:17
5/1/2014
8:41
5/1/2014
8:49
5/29/2014
10:45

Bird_Lat Bird_Long Obs_Type
30.33054 97.95693 Visual
30.33053 97.95722 Visual
30.33054 97.95662 Visual
30.33038 97.95621 Visual
30.33756
97.9514 Visual
30.33676 97.95141 Visual
Auditory
30.33658 97.96268 Visual
30.33676 97.96196 Visual
30.33698 97.96169 Visual
30.33688 97.96226 Visual
30.33743 97.96273 Visual
30.33745 97.96262 Visual
30.33903 97.95972 Visual
30.33029 97.95564 Visual
30.32995
97.9557 Visual
30.3297 97.95316 Visual
30.33038 97.95374 Visual
30.3323 97.95325 Visual
30.33313 97.95431 Visual
30.3347 97.95161 Visual
30.33717 97.96249 Visual
30.33584
97.9625 Visual
30.33858 97.96152 Visual
30.33882 97.96128 Visual
30.33276 97.95499 Visual

Loc_Type
Actual
Actual
Actual
Actual
Actual
Actual
Estimated
Actual
Actual
Actual
Actual
Actual
Actual
Actual
Actual
Actual
Actual
Actual
Actual
Actual
Actual
Actual
Actual
Actual
Actual
Actual

Obs_Lat

Obs_Long Distance Direction Species
GCWA
GCWA
GCWA
GCWA
GCWA
GCWA
30.33918 97.96161
100
270 GCWA
GCWA
GCWA
GCWA
GCWA
GCWA
GCWA
GCWA
GCWA
GCWA
GCWA
GCWA
GCWA
GCWA
GCWA
GCWA
GCWA
GCWA
GCWA
GCWA

Sex
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male

Age
Adult
Adult
Adult
Adult
Adult
Adult
Adult
Adult
Adult
Adult
Adult
Adult
Adult
Adult
Adult
Adult
Adult
Adult
Adult
Adult
Adult
Adult
Adult
Adult
Adult
Adult

Nest
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Band
UNB
UNB
UNB
UNB
UNB
UNB
UNK
UNB
UNB
UNB
UNB
UNB
UNB
UNB
UNB
UNB
UNB
UNB
UNB
UNB
UNB
UNB
UNB
UNB
UNB
UNB

Individual ID
SR401A1
SR401A2
SR401A3
SR401A4
SR401B1
SR401B2
SR401C1
SR418B1
SR418A1
SR418A2
SR418A3
SR418A4
SR418A5
SR418C1
SR424A1
SR424A2
SR424B1
SR424B2
SR424D1
SR424E1
SR424F1
SR424C1
SR424C2
SR501A1
SR501A2
SR529A1

Golden-cheeked Warbler and Black-capped Vireo
Movement
Data Reporting Instructions
The following reporting format is for data collected on GCWA and BCVI movement, both actual observed
movements, and contemporary observations of two different birds (as described by IBCC 1970). While
providing this data is optional, should you choose to provide it, our preference is that the information be
submitted as a line shapefile1, but we will also accept a map with an associated Excel spreadsheet that
includes the information below.
The information in parentheses details field types and field sizes for the shapefile. Each of the bolded
phrases is a column header which should be submitted in either the attribute table for the shapefile or
in a standalone spreadsheet (see example spreadsheet attached) with an associated map (for those that
do not have GIS). If submitting a spreadsheet, you must also submit a map(s) that clearly illustrates the
movement line and warbler locations upon which it was based within the context of the surrounding
property and surveyed area (i.e. we can relocate it on a USGS topo or street map and can digitize it fairly
accurately).
1. Prop_Name (Type = Text; Length = 50): Name of property surveyed. This should correspond to a
property boundary polygon (or map) provided in the property/survey polygon data.
2. Survey_Name (Type = Text; Length = 50): Name of area surveyed if the whole property was not
surveyed or was not surveyed in one visit. This should correspond to a survey boundary polygon (or
map) provided in the survey polygon data.
3. Move_ID (Type = Text; Length = 10): Either a number or letter designation identifying one
movement line from another. If submitting data as a map and Excel spreadsheet, clearly label the
map with the identical name (so that we can tell which movement line goes with which row in the
spreadsheet).
4. Surv_Date (Type = Double): Date of the observation. Entries should be formatted as YYYYMMDD.
5. Begin_Time (Type = Double): Report the time the observation began using military time.
6. End_Time (Type = Double): Report the time the observation ended using military time.
7. Species (Type = Text; Length 5): Bird species observed. Entries should be limited to [GCWA, BCVI].
8. Line_Type (Type = Text; Length = 15): Report whether this was an actual observed movement of
one bird or if the line represents contemporary observations of two different birds. Entries should
only include [Contemporary, Movement].
International Bird Census Committee (IBCC). 1970. An international standard for a mapping
method in bird census work recommended by the International Bird Census Committee.
Audubon Field Notes 24:722–726.

1

All GIS files should be in NAD 83, latitude/longitude (decimal degrees).

Prop_Name
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch
Schramm Ranch

Survey_Name
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA
Schramm Ranch GCWA

Move_ID Surv_Date Begin_Time End_Time Species
1
4/1/2014
8:42
8:48 GCWA
2
4/1/2014
8:48
8:55 GCWA
3
4/1/2014
8:55
9:02 GCWA
4
4/1/2014
9:02
9:03 GCWA
1
4/1/2014
10:38
10:42 GCWA
2
4/1/2014
10:42
10:43 GCWA
1
4/18/2014
9:45
9:49 GCWA
2
4/18/2014
9:50
9:54 GCWA
3
4/18/2014
9:55
10:04 GCWA
4
4/18/2014
10:05
10:09 GCWA
5
4/18/2014
10:10
10:11 GCWA
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1.0
INTRODUCTION
Baer Engineering and Environmental Consulting, Inc. (Baer Engineering) was contracted by the
City of Lakeway (COL) to conduct a habitat assessment for Golden-cheeked warbler
(Setophaga chrysoparia, GCWA). This species is a songbird which was listed by the U.S. Fish
and Wildlife Service (USFWS) as endangered in 1990. Baer Engineering conducted the habitat
assessment within the COL-managed Canyonlands Park located in Travis County, Texas, on
May 16, 2014. Canyonlands Park is managed as a green space for the citizens of Lakeway.
The City’s Public Works Department intends to reduce wildfire fuel loads, through prescribed
clearing and grubbing, within the park. These activities could conflict with protection afforded to
the GCWA under the Endangered Species Act of 1973, as amended.
The objective of the assessment was to identify suitable habitat for the GCWA. The
Canyonlands Park is included in the COL park system and comprises a single tract of land.
This tract is divided by a power line corridor. The habitat assessment was limited to the
Canyonlands Park, labeled 4 on the overview map provided below (Figure 1). One GCWA was
observed within the Canyonlands Park. Due to the existence of occupied habitat in the
northwest parcel, COL is required, by the Endangered Species Act, to restrict fuel reduction
activities in Canyonlands Park during the nonbreeding season, September through February.
For further reference, a habitat assessment map, depicting the location of the GCWA, is
provided in Appendix A.
Figure 1. Overview of the Canyonlands Park property (Parcel 4) where a habitat assessment for GCWA
was conducted by Baer Engineering on May 16, 2014.
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2.0
GOLDEN-CHEEKED WARBLER BACKGROUND INFORMATION
The GCWA is a small, 4.5 to 5-inch long, songbird whose breeding range is limited to central
Texas. This species is sexually dimorphic. The plumage of breeding adult males is described
as a black forehead, crown, nape, chin, throat, and back with the remainder of the head bright
yellow, with a distinct dark eye-line. The flanks of a breeding male are streaked with black and
the under parts are white. The wings are blackish with 2 distinct wing-bars. The tail is also
blackish with long white patches on the inner webs of the outer rectrices. The plumage of a
breeding adult female is similar to the breeding male plumage, but generally duller overall, with
a faintly streaked olive-green back.
This species is migratory. The birds are present in Texas generally from mid-March to the end
of July. Nesting usually begins late March and peaks in early April. Typical nesting habitat can
be described as tall, dense, mature stands of juniper and deciduous trees. Generally, the
juniper trees are at least 15 feet tall and with a trunk diameter of five inches. GCWA nests are
constructed by the female. The nests are formed using strips of bark, primarily from mature
Ashe Juniper (Juniper ashei), secured together with cobwebs. Each nest is typically built in the
fork of a tree, close to the trunk, usually in juniper (Ehrlich et. al. 1988).
GCWA feed on caterpillars, spiders, beetles, and other
insects found in foliage (Pulich 1976). Generally, GCWA
forage in the upper canopy, mostly on twigs and foliage,
as opposed to branches, trunks, and ground (Ladd and
Gass 1999).

Male GCWA feeding
nestlings

Territory sizes appear to range widely from 10.4 acres on
Fort Hood (Peak 2006) to 40 acres as described by an
unpublished SWCA report (SWCA 2003). This variation
is likely based on ecological factors including local
densities and food supplies. Banding studies have
demonstrated that males often occupy the same territory
in subsequent breeding seasons.
GCWA population declines are thought to be due, in part,
Photo by: Gil Eckrich
to alterations and loss of breeding and wintering habitat.
The GCWA is limited to specific breeding habitat requirements, so direct impacts to this habitat
can result in population reduction. Although young juniper stands are common in unmanaged
rangelands as a result of fire suppression or overgrazing, these young stands lack the density of
hardwood trees required by warblers (Ladd and Gass 1999). GCWA are not typically found
breeding in monocultures where juniper comprises over 90% of the woody species (Ladd and
Gass 1999). In addition, fragmentation of habitat may reduce the quality and quantity of warbler
habitat. Smaller woodland patches with a high ratio of edge to interior habitat increases
predation (Peak 2007). Increased distances between woodland patches may make recolonization of vacated habitat more difficult.
Fort Hood, located approximately 75 miles north of Lakeway, has monitored a large population
of GCWA since the 1990’s. Although the GCWA is endangered, the population on Fort Hood is
increasing (Peak 2006). Male GCWA detections doubled on Fort Hood from 1992 to 2003
(Peak 2006). Over the same time period, nest success ranged from 23–45%, which indicates
Fort Hood may function as a source population (Peak 2006). If the population is increasing,
even slightly, one can expect to detect birds in nearby areas of suitable habitat which were
previously unoccupied.
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3.0
GCWA HABITAT ASSESSMENT PROTOCOL
The USFWS has established protocols for conducting habitat assessments for the GCWA.
Following this protocol is required, as stated on our Federal Permit. A copy of this permit is
presented in Appendix B. The permit refers to a figure within the Endangered and Threatened
Animals of Texas, Their Life History and Management (Campbell 2003). The referenced figure
describes the probability of GCWA occupancy based on vegetation structure and composition,
and is provided below (Figure 2). In general, areas that support Ashe Juniper/Oak woodlands
with a canopy cover of greater than 35% are considered, by TPWD and USFWS, suitable
habitat for the GCWA. Vegetation structure and composition are important factors identifying
suitable habitat for GCWA; however, other ecological factors are also considered when
determining suitable habitat for the GCWA. These factors include but are not limited to patch
size, surrounding landscape composition, and distance to an established breeding population.
Figure 2. Probability of GCWA occupancy based on vegetation structure and composition from
Endangered and Threatened Animals of Texas, Their Life History and Management (Campbell 2003).
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4.0
METHODOLOGY
A Baer Engineering biologist, experienced with GCWA habitat requirements, conducted the
habitat assessment in accordance with USFWS protocols. The habitat assessment was
performed by walking within the Canyonlands Park and taking observational notes on
vegetation composition and structure, and listening for songbird vocalizations.
Two rapid vegetation assessments were conducted in Canyonlands Park. Global Positioning
System (GPS) data were collected at the locations where the vegetation assessments were
conducted. The objectives for each rapid vegetation assessment included taking a photograph
and noting the dominant plants comprising the canopy, shrub, vine, and herbaceous plant
layers.
Results from the habitat assessment are provided in Section 6.0 of this report, and a map
showing the location of each rapid vegetation assessment is provided in Appendix A.
5.0
PROPERTY DESCRIPTION
The Canyonlands Park is approximately 20 acres and was donated to the COL’s Parks and
Recreation Department by the City’s Municipal Utility District (MUD). COL, under a provision of
a TPWD grant tied to this property, is required to maintain Canyonlands Park as a natural area.
Improvements include nature trails, benches, and signage. The nature trails are approximately
4 feet wide and appear to be created by regular foot traffic and minor clearing. The canyon is
the upper reach of the Rough Hollow Cove, a major arm of Lake Travis. Two small ponds exist
in the low lying areas of the park. At the time of the assessment, one of the ponds was dry. The
park is bisected by a 50-foot wide high-tension power line utility easement.
6.0
RESULTS AND DISCUSSION
The results of the habitat assessment are based upon observation and desktop research.
Declaration of suitable habitat, where applicable, is based upon general descriptions, as no
quantitative measurements of vegetation structure or composition were collected at the site.
Although certain areas may be deemed suitable for GCWA habitat, this assessment does not
include a valuation of habitat quality. Evaluating habitat quality implies the collection of
demographic data including nest survival and recruitment (Van Horne 1983). Baer Engineering
assumes that extensive demographic data have not been collected at Canyonlands Park.
The habitat assessment was conducted on May 16, 2014, from 7:30 AM to 9:30 AM. The
temperature upon arrival was approximately 62˚ Fahrenheit. The skies were clear and there
was a 12 mph wind. Skies remained clear and sunny throughout the assessment, and the
temperature at departure was approximately 70˚ Fahrenheit.
The high-tension power line bisects the park into two portions, a northwest and a southeast
parcel. The northwest parcel of Canyonlands Park matches the description of “Probably
Occupied,” as shown in Figure 2, a single GCWA was observed during the assessment. The
southeast parcel of Canyonlands Park resembles both “May Be Occupied” and “Not Habitat”
descriptions shown in Figure 2. The “May Be Occupied” habitat has potential to become
occupied by GCWA if the canopy vegetation is allowed to mature. This parcel is partially
surrounded by residential development. Results from the assessment for northwest and
southeast parcels are described in greater detail in the following sub-sections.
6.1
NORTHWEST PARCEL
As shown on the map provided in Appendix A, the northwest parcel includes a seasonal pond
surrounded by steep, wooded slopes. Development to the north and east of this parcel exists.
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The northwest parcel meets the Figure 2 description of “Probably Occupied”, with dense stands
of juniper and hardwoods on a steep hillside. The vegetation to the south and west of the parcel
appears to be similar in composition and structure. A single GCWA was heard singing and
observed; therefore, this parcel is occupied suitable habitat. Brush management to reduce fuel
loads in this parcel must follow USFWS guidelines to ensure the compliance with the
Endangered Species Act. This includes management prescriptions must occur outside the
breeding season (September through February).
A rapid vegetation assessment was conducted at the location of the GCWA and depicted on the
map provided in Appendix A. The map also includes a representative photograph. Results
from this rapid vegetation assessment are provided in the following table:
Table 1. Observations at Vegetation Assessment Point 1.
VEGETATION ASSESSMENT POINT 1 (30.34970; -97.9800352)
Canopy Layer
Shrub/Vine Layer
Ashe Juniper (Juniperus ashei)
Cedar Elm (Ulmus crassifolia)
Cedar Elm (Ulmus crassifolia)
Shin Oak (Quercus sinuata)
Shin Oak (Quercus sinuata)
Yaupon (Ilex vomitoria)
Greenbrier (Smilax spp.)

Herbaceous Layer
Lovegrass (Eragrostis spp.)
Woodland Sedge (Carex blanda)

Canopy Cover: Mostly comprising juniper, the canopy is approximately 95% closed.
Ground Cover: The ground cover includes juniper needles, and sporadic grass species.
Slope: The area is sloping towards the top of the mesa.

6.2
SOUTHEAST PARCEL
The southeast parcel extends from power line easement southeast, as shown on the map
provided in Appendix A. This parcel is bound by residential development to the south and a
public works building and storage lot to the north and east. The northern edge of the southeast
parcel meets the Figure 2 description for “Not Habitat.” The vegetation in this area includes
immature juniper without a significant amount (<10%) of hardwoods. The southern portion of
this parcel meets the Figure 2 description for “May Be Occupied.” This area has dense juniper
stands and some hardwoods. Although this area is suitable habitat according to the TPWD
Figure 2, there is a low probability that this area would currently be occupied by a GCWA
because of the immature canopy vegetation. Given the close proximity of the singing GCWA in
the northwest parcel, this area has potential, given time, to become occupied by GCWA.
A rapid vegetation assessment was conducted in within the southwest parcel at location shown
on the map provided in Appendix A. Results from the rapid vegetation assessment conducted
are provided in the following table:
Table 2. Observations at Vegetation Assessment Point 2.
WAYPOINT 2 (30.36512494; -97.96829131)
Canopy Layer
Shrub/Vine Layer
Herbaceous Layer
Ashe Juniper (Juniperus ashei) Ashe Juniper (Juniperus ashei)
Seep Muhly (Muhlenbergia reverchonii)
Live Oak (Quercus fusiformis) Twisted-leaf Yucca (Yucca rupicola) Texas Tridens (Tridens texanus)
Damianita (Chrysactinia mexicana)
Queen's Delight (Stillingia texana)
Canopy Cover: Juniper is the dominant tree in the canopy layer resulting in approximately 30% closure.
Ground Cover: The ground is covered in fractured rocks and grass.
Slope: This area is relatively flat.
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7.0
SUMMARY AND MANAGEMENT RECOMMENDATIONS
The Canyonlands Park is located in Lakeway, Texas, near Lake Travis. The park is bisected by
a high tension power line corridor. This corridor creates two parcels which we refer to as the
northwest and southeast parcels. A map showing the park boundaries and the parcels is
provided in Appendix A. Based on the results our GCWA habitat assessment, the northwest
parcel is occupied suitable habitat. Portions of the southeast parcel are suitable habitat,
according to Figure 2. However, there is currently a low probability that this area would be
occupied by a GCWA due to the immature canopy vegetation.
Proposed land management practices within the Canyonlands Park include reducing wildfire
fuel loads. In order to achieve the goals set for fuel reduction, prescribed clearing and grubbing
activities are required. Due to the close proximity of occupied habitat in the northwest parcel,
COL is required, by the Endangered Species Act, to restrict fuel reduction activities in
Canyonlands Park during the nonbreeding season, September through February. The activities
must adhere to the Fuel Reduction Best Management Practices (BMPs) guidance published by
the USFWS. We recommend that clearing activities in Canyonlands Park be limited to only
what is necessary for wildfire safety.
Reference materials are provided in Appendix B to assist the COL with making land
management decisions, as described above. These reference materials include the following:
•
•
•

Baer Engineering’s USFWS Federal Fish and Wildlife Permit and TPWD Scientific
Research Permit;
USFWS Fuel Reduction BMP Guidance Document; and
USFWS GCWA Presence/Absence Survey Guidance Document.

As a condition of our USFWS permit we are required to report our findings to USFWS in our
annual report.
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Reference Materials
•
•
•

Baer Engineering’s USFWS Federal Fish and Wildlife Permit and TPWD Scientific
Research Permit;
USFWS Fuel Reduction BMP Guidance Document; and
USFWS GCWA Presence/Absence Survey Guidance Document.

Baer Engineering and Environmental Consulting, Inc.

Fuel Treatments in Juniper and Oak-Juniper Woodlands throughout the
Range of the Golden-cheeked Warbler

Purpose
The purpose of this document is to provide voluntary Best Management Practices (BMPs) for
treating vegetation that may pose a hazardous wildfire threat and may be associated with the
federally endangered golden-cheeked warbler (Setophaga chrysoparia)(GCWA). The BMPs
were developed to help reduce the intensity of wildland fire and reduce potential impacts to the
GCWA from the effects of the fuel treatment. The U.S. Fish and Wildlife Service (USFWS) has
completed an intra-Service Endangered Species Act consultation on these BMPs and when
followed no further consultation is required with the USFWS for impacts to GCWA. We
recommend that anyone planning treatments that do not follow the specification of these BMPs,
or may impact other federally listed species, should consult with the Austin Ecological Services
Field Office (see contact information below). Any treatment shall only be done during the
non-breeding period (September-February). Specifications within these BMPs do not
indicate the need for a treatment nor do they allow for treatments that are not authorized by the
property owner. Following these BMPs does not relieve responsibility for obtaining or
complying with any local permits, codes, ordinances, or restrictions. These BMPs do not apply
to hazard fuel reduction activities on lands that have been identified and protected as mitigation
for the take of GCWA or GCWA habitat. Please note this document may be revised as new
information becomes available. For further guidance and specific questions concerning these
BMPs, please contact the Balcones Canyonlands National Wildlife Refuge (Refuge) Fire
Program at (512) 339-9432, USFWS Austin Ecological Services Office at (512) 490-0057, or the
Texas A&M Forest Service, Mitigation and Prevention Office at (979) 458-7362.

Overview of Golden-Cheeked Warbler Habitat Needs
The GCWA was listed as endangered by the USFWS in 1990, and Texas Parks and Wildlife
Department in 1991, due to past, ongoing, and imminent habitat loss and fragmentation resulting
from urban encroachment, widespread clearing of juniper as a range management practice, and
other threats such as oak wilt, nest predation and parasitism, and browsing of deciduous species
by white-tailed deer, goats, and various exotic ungulates. The GCWA breeds in only one
location in the world, central Texas. High quality breeding habitat for these birds is
characterized by mature woodlands of Ashe juniper and a mix of oaks and other broad-leaved
species with a closed canopy cover (70-100%). However, GCWA may also occur in woodlands
with canopy cover as low as 35%, especially in proximity to high quality habitat. Many of the
closed canopy woodlands (70-100% cover) that are optimal warbler habitat have a lower risk of
fire because the trees’ shade limits growth of fine fuels such as grasses. Proper implementation
of these BMPs can reduce the risk of fire still further, so long as the closed canopy is retained,
which also minimizes (though it does not eliminate) disruption of the warblers’ habitat.

How to Use the BMPs
This document outlines a progression of tasks for determining wildland fire risk and performing
associated treatments to reduce wildland fire risk.
1. Have a wildland fire risk assessment completed and documented by your local fire
department, Texas A&M Forest Service, or other appropriate land management office.
2. If your home is at risk, begin with improvements to the home and the landscaped area
immediately adjacent to the home. Studies show the most effective treatments that reduce
wildland fire risk, occur within the area immediately adjacent to a home (see Section on
Home Ignition Zone)
3. If the vegetation located outside the landscaped area but within 150 feet of your home or
other occupied structure requires treatment, determine if it is suitable GCWA habitat
(http://www.tpwd.state.tx.us/publications/pwdpubs/media/pwd_bk_w7000_0013_golden
_cheeked_warbler_mgmt.pdf)
4. After improvements have been made to the home and adjacent landscaped areas, and if the
remaining vegetation is suitable GCWA habitat, follow the BMPs in this document. If the
vegetation is not suitable GCWA habitat then the BMPs are not applicable. Consult your
local fire department, Texas A&M Forest Service, or other appropriate land management
office for additional assistance.
5. If during the wildland fire risk assessment, vegetation adjacent (within 30 feet) to a road
right-of-way has been identified as requiring treatment to protect homes or other occupied
structures, determine if it is suitable GCWA habitat. If it is, follow the BMPs for an Edge
Zone Treatment. Treatments along road right-of-ways may only occur within the first
30 feet of vegetation.
6. In order to be covered under these BMPs for potential impacts to GCWA, a report must be
submitted to the Refuge Fire Program within 10 days of the completion of any treatments.
The report must include at a minimum; 1) an estimate of the acreage of habitat impacted, 2) a
copy of the wildland fire risk assessment, 3) a map depicting the exact locations of any
treatment areas, and 4) a description of the types of treatments (closed canopy or open
woodland) that were completed. Reports must be submitted to: Fire Program, Balcones
Canyonlands NWR, 24518 FM 1431, Marble Falls, Texas 78654.

Risk Assessments
Before beginning any hazardous fuel treatment in GCWA habitat, an assessment of wildland fire
risk must be completed. A wildland fire risk assessment provides an appraisal of hazards to your
home. This risk assessment focuses primarily on two levels of concern: (1) your home and the
landscaped area immediately adjacent to your home, and (2) wildland fuels located beyond the
landscaped area extending outward to approximately 150 feet. Your home’s risk from wildland
fire should be evaluated using Firewise standards, which will determine the vulnerability based

on a number of factors including; building materials and condition, location of the home on the
property, wildland vegetation that is close and adjacent to buildings, terrain, and risks to
outbuildings. The risk assessment should also determine if there is a risk to your home from
vegetation that occurs adjacent to any roads in the area. Contact your local fire department,
Texas A&M Forest Service, or other appropriate land management office for further guidance
and assistance on risk assessments.

Home Ignition Zone
The Home Ignition Zone, as described by Firewise standards, includes a house and its immediate
surroundings (within 150 feet) or to the property boundary or lot line, whichever is nearer. The
condition of the Home Ignition Zone principally determines the potential for home ignitions
during a wildfire. A house burns because of its interrelationship with everything in its
surrounding Home Ignition Zone. To minimize the chance of a home ignition, the homeowner
should eliminate a wildfire's potential relationship with his/her house. This can be accomplished
by interrupting the natural path a fire takes. Flammable items such as dead vegetation should be
removed from the area immediately around the house to prevent flames from contacting it. Also,
reducing the amount of live vegetation will affect the intensity of the wildfire as it enters the
home ignition zone, possibly reducing the intensity. For more information on the home ignition
zone visit: http://www.firewise.org
Modifications within the home ignition zone are proven to be the most effective treatment to
reduce wildland fire risk. Treatments within the Home Ignition Zone that are within a regularly
irrigated and maintained landscape are addressed under these BMPs.

General BMP Objectives
1. Reduce the chance of a surface fire transitioning into a crown fire by providing a shaded
(closed canopy) fuel break.
1.1. Maintain or promote a shaded canopy to keep grass from growing. Leaf litter and duff
that accumulate from a closed canopy woodland burn with less intensity than grass.
Therefore, it is important not to remove trees; rather they should be pruned to facilitate
further closure of the canopy.
1.2. Remove small junipers and live oak in the understory to reduce “ladder fuels.” Ladder
fuels are those fuels that increase the chance that a surface fire will transition into a
crown fire (i.e. they provide vertical continuity).
1.3. Remove dead vegetative material (branches, stumps, landscape debris, trash, etc.).
These materials are a significant threat and act as ladder fuels.
1.4. Raise the canopy base height of taller trees by removing lower limbs. Increasing the
height to the lowest limb of a tree reduces the chance that a surface fire will ignite lower
limbs and initiate a crown fire.
1.5. Seal all wounds on oaks, including stumps and cuts resulting from pruning, to prevent
transmission of the oak wilt fungus.
2. Reduce the chance of a crown fire sustaining in the canopy.
2.1. Thin woodlands by removing juniper and live oak where these trees are competing for
the same canopy space as deciduous hardwood trees. Deciduous hardwood trees have

less canopy bulk density and are less likely to sustain crown fire as compared to juniper
and live oak. The percent canopy cover should be the same before and after treatment.
2.2. In areas consisting of mostly juniper, thin subdominant junipers. Removing juniper in
the understory will reduce canopy bulk density and increase canopy base height that
would otherwise contribute to a sustained crown fire.
2.3. In areas consisting of mostly juniper, thin juniper in the over-story where trees or
branches overlap, while maintaining full canopy closure. Promoting fewer, but larger
and taller trees will reduce canopy bulk density near the ground reducing the likelihood
of a sustained crown fire.

Best Management Practices
The intent of the BMPs is to offer guidance on how to modify vegetation that poses a potential
fire hazard to private property. The strategies and specifications for hazardous fuel reduction
treatments are intended to reduce the likelihood of tree crown fire initiation and the sustained
spread of fire through the tree crown. To reduce the likelihood that a fire occurring on the
surface would transition into the tree canopy (crown fire initiation), the surface fire intensity
must be reduced, ladder fuels removed, and the height to the lowest part of the canopy (canopy
base height), must be increased. The concept here is to provide a shaded fuel break where ladder
fuels are reduced and shade from the remaining canopy prohibits grasses (fine fuels) from
growing, thereby reducing the intensity of a wildfire. As such, it is very important to maintain
full canopy closure. To reduce the spread of fire through the tree crown, the amount of fuel in
the tree canopy (canopy bulk density) must be reduced through a very specific tree thinning and
removal process. Determining the location of a treatment is critical. Treatments that are not
located and implemented correctly and/or do not follow these BMPs can be ineffective and
possibly increase the fire risk. Protecting stubs, stumps, and other wounds on oaks from the oak
wilt fungus is also critical; introducing oak wilt will cause the death of many trees, which then
become fuel. Some locations where treatments are most effective are at the edge of woodlands,
along travel corridors, and at the edge of landscaped yards. Locations of necessary treatments
should be identified during the risk assessment and should be used only after other mitigation
measures, including modifications to your home and landscaping, have been completed. Any
treatment to GCWA habitat shall only be done during the non-breeding period
(September-February).

Precautionary Information
Importance of Canopy Closure – The importance of maintaining canopy closure is to; 1) prohibit
grasses from growing thus reducing the intensity of a wildfire, and 2) preserve GCWA
habitat.
Oak wilt – Caused by the fungus Ceratocystis fagacearum, it is the most destructive disease
affecting live oaks and red oaks in Central Texas. Use care to prevent the spread of oak wilt
during implementation of the hazardous fuels treatments. For more information visit:
http://texasoakwilt.org/2011/pruning-guidelines-for-prevention-of-oak-wilt-in-texas/
Habitat Damage – It is the intent of this document to minimize impacts to the GCWA and its
associated habitat. Before removing or pruning a tree, based on the specifications within this
document, consider the tree’s current and future contribution to the suitability of GCWA
habitat.
Safety – Treatment specifications can be altered in coordination with the Refuge for areas that
are unsafe to treat because of topography or other factors.

Fuel Reduction Specifications
All treatments described below for Closed Canopy Woodlands and Open Woodlands are
applicable only to; 1) The vegetation within 150 feet of your home or other occupied structure,
and 2) The vegetation within 30 feet of a road right-of-way.
Closed Canopy Woodland – If the vegetation is a closed canopy woodland the following
specifications should be followed. A closed canopy woodland for this purpose is defined as a
woodland where canopy closure is sufficient to limit growth of tall grass to less than 50%
of the ground cover. Typically such areas exceed 70% canopy cover and are associated
with high quality GCWA habitat. The beginning of the Edge Zone is defined as the line
where continuous grass and other herbaceous ground cover ends. If the woodland is narrow,
then an Edge Zone treatment should be completed at the perimeter of the closed canopy
woodland and the remainder of the woodland treated with Interior Zone specifications as
needed.
Edge Zone Treatment, 0-30 feet:
 Remove all dead wood, dead limbs, and dead vegetation.
 For junipers and live oaks, remove (prune) low branches on which all live foliage is
within 6 feet of the ground. Do not remove any branch that has foliage above 6 feet
(i.e. contributing to canopy layer). Do not prune or remove deciduous hardwood
trees.
 Shrubs and small trees less than 4 inches in diameter and less than 10 feet in height
should be removed unless, with continued growth, they are likely to close a canopy
gap; otherwise prune as specified. Seal all wounds on oaks, including stumps, to
prevent transmission of the oak wilt fungus.
Interior Zone Treatment, 30-150 feet:
 Remove fallen trees and dead branches that create ladder fuels to a height of 4 feet.
Any dead trees or branches above four feet that are considered ladder fuels should
also be removed. For any standing dead trees, remove branches within 10 feet of the
ground. Fallen tree trunks and standing snags (without small branches) are
acceptable to leave in place.
 For junipers and live oaks, remove (prune) low branches on which all live foliage is
within 4 feet of the ground. Do not remove any branch that has foliage above 4 feet
(i.e. contributing to canopy layer). Do not prune or remove deciduous hardwood
trees. Seal all wounds on oaks, including stumps, to prevent transmission of the oak
wilt fungus.
 Thin juniper and live oak trees less than 4 inches in diameter, but maintain dominant
(larger) tree canopy cover. Thinning should involve removing the whole tree and not
pruning the tree. Focus on trees in the understory and mid-story first. Trees should
only be thinned if the thinning does not result in a reduction in canopy cover or
spacing of more than 16 feet between remaining tree trunks. Thinning more than this
will also negatively impact the habitat needs of the GCWA and will have the potential
to increase surface vegetation which will increase the chance of crown fire initiation.



Thin large diameter juniper trees or branches from multi-stemmed trees, greater than
4 inches, if they overlap and do not contribute to the canopy. These trees and
branches are usually identified as leaning in one direction into small openings in the
canopy.

Open Woodland – If the vegetation is characteristic of an open woodland or there are open
woodlands leading into closed woodlands, the following should apply. An open woodland
for this purpose is defined as a woodland where the lack of canopy closure allows tall grass
to cover more than 50% of the ground.
All Treatments:
 Trees should be pruned to a height of 8 feet. Seal all wounds on oaks to prevent
transmission of the oak wilt fungus.
 Tree canopy spacing can touch but not overlap.
 Shrubs need to be removed from within 10 feet of the canopy of a tree.
 Grass needs to be removed from within 10 feet of the canopy of a tree or kept in a
mowed or grazed condition.

Debris Removal
The debris or slash created from the treatments will create an increased fire risk. The debris
must be removed and not allowed to accumulate through the duration of the treatment. If the
slash cannot be removed through one of the listed options, the treatment should not be
implemented. Options for removal of the slash, listed in order of preference, are as follows:
 Remove all slash from the treatment site.
 Chip all slash on site and leave the remaining chips in piles not to exceed 6 feet in
diameter and 3 feet in height.
 Chip all slash on site and leave the remaining chips in contour rows not exceeding 1 foot
wide and 1 foot in height.

USFWS Section 10(a)(1)(A) Scientific Permit Requirements for Conducting
Presence/Absence Surveys and Habitat Assessments for Endangered
Golden-cheeked Warblers
U.S. Fish and Wildlife Service, Ecological Services Field Office,
10711 Burnet Road, Suite 200, Austin, Texas
(512) 490-0057
(last updated 11/03/09)

This document identifies survey methods to be used for conducting presence/absence surveys for
golden-cheeked warblers (Dendroica chrysoparia, GCWA) under a section 10(a)(1)(A) scientific
research and recovery permit. Also included are GCWA habitat descriptions from Texas Parks and
Wildlife Department’s Management Guidelines for GCWAs (Campbell 2003). These descriptions
include all vegetation associations that the USFWS considers to be potential GCWA habitat, and as
such, areas meeting any of these vegetation associates should be surveyed in accordance with the
protocol below.
1. Presence/Absence Surveys
The following minimum procedures must be used to determine presence/absence.
GCWA surveys must be conducted between March 15 and June 1 with 60 percent of the
surveys being conducted prior to May 15 (Pulich 1976, Gass 1996, Bolsinger 1997, Ladd and
Gass 1999).
We recommend survey times start 30 minutes before sunrise (Bolsinger 1997). All surveys
must be completed within 7 hours of sunrise (Robbins 1981a).
Surveys must not be conducted during the following weather conditions: a) wind speeds
greater than 12 mph, b) fog, c) light to heavy precipitation, and d) temperatures <45ºF or
>80ºF (Robbins 1981b, Verner 1985).
Surveyors must not conduct surveys when experiencing temporary hearing impairment, such
as from a cold (Emlen and DeJong 1981).
A minimum of five visits with no more than 1 visit within any 5-day period. Total survey
time should be a minimum of 1 hour per 25 acres of potential habitat per visit (potential
habitat is defined in number 2 below).
A minimum of 1 hour per visit is needed regardless of the size of the site.
Taped or playback recordings of GCWA or screech owl calls may be used only after the
above methodology (5 visits) has been exhausted and no birds have been located. Recordings
must be used to verify negative results (absence of GCWAs). At any one point, recordings
should be played for only 30 to 60 seconds, followed by a quiet period of at least 15 seconds
before repeating this process once more. After the second quiet period with no detection,
permittees may move to another area. Upon sighting or hearing a GCWA, the recording must
be stopped immediately.
Exceptions to this methodology may be allowed only through coordination with and prior
written approval by the Austin Office of the U.S. Fish and Wildlife Service. Please call 512/
490-0057 and ask for the GCWA species lead.
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2. Potential GCWA habitat (Campbell 2003):
Vegetation Associations Where GCWAs Are Expected To Occur
Woodlands with mature Ashe juniper (cedar) in a natural mix with oaks, elms, and other
hardwoods, in relatively moist (mesic) areas such as steep canyons and slopes, and adjacent
uplands are considered habitat that are highly likely to be used by warblers. Mature Ashe
junipers are trees that are at least 15 feet in height with a trunk diameter of about five inches at
four feet above the ground (dbh). These areas generally will have a nearly continuous canopy
cover of trees with 50- 100% canopy closure and an overall woodland canopy height of 20
feet or more.
Vegetation Associations That May Be Used By GCWAs
There are a number of other vegetation associations that may also be used by GCWAs,
depending on the location, size of tract, land use, adjacent landscape features, and vegetation
structure. These vegetation associations are most often used by GCWAs when they are
located adjacent to or near areas where GCWAs are expected to occur.
Stands of mature Ashe juniper (trees with shredding bark), over 15 feet in height and
diameter at breast height (dbh) of about 5 inches, with scattered live oaks (at least 10
percent total canopy cover), where the total canopy cover of trees exceeds 35 percent and
overall woodland canopy height is at least 20 feet.
Bottomlands along creeks and drainages that support at least a 35 percent canopy of
deciduous trees (average canopy height of 20 feet), with mature Ashe juniper (at least 15
feet and 5 inches dbh) growing either in the bottom or on nearby slopes.
Mixed stands of post oak and/or blackjack oak (10-30 percent canopy cover), with
scattered mature Ashe juniper (15 feet in height and 5 inches dbh), where the total canopy
cover of trees exceeds 35 percent and overall woodland canopy height is 20 feet.
Mixed stands of shin (scalybark) oak (10-30 percent canopy cover) with scattered mature
Ashe juniper (15 feet in height and 5 inches dbh), where the total canopy cover of trees
exceeds 35 percent and overall woodland canopy height is 20 feet.
Vegetation Associations Where GCWAs Are Not Expected To Be Found
The following vegetation associations are not typical considered GCWA habitat, and are
unlikely to be used by GCWAs unless these associations are adjacent to GCWA habitat, as
described above. This is important because areas consisting of vegetation associations not
typically considered GCWA habitat that are adjacent to occupied habitat may in fact be used
for foraging. This is especially true for sparsely wooded grassland or low-impact agriculture,
but much less so for industrial, commercial, and medium to high density residential areas.
When adjacent to GCWA habitat, as described above, the following vegetation associations
should be considered a part of usable GCWA habitat:
Stands of small Ashe juniper, averaging less than 15 feet in height and 5 inches dbh.
This includes small juniper that invades open rangelands, previously cleared areas, or old
fields. These areas are often dry and relatively flat, and lack oaks and other broad-leaved
trees and shrubs.
Pure stands of larger (greater than 15 feet in height and 5 inches dbh) Ashe juniper, with
few or no oaks or other hardwoods.
Open park-like woodlands or savannahs (even with old junipers) where canopy cover of
trees is less than 35 percent. These areas often have scattered live oaks and other trees.
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Small junipers and other trees coming up along existing fence lines.
Small junipers (less than 15 feet tall) coming up under larger hardwoods where junipers
have been removed in the past 20 years.
3. Reports:
Survey & Assessment:
a) Bird Surveys: Go to: http://www.fws.gov/southwest/es/AustinTexas and scroll down to
“Golden-cheeked warbler (GCWA) and black-capped vireo (BCVI) reporting for
10(a)(1)(A) Scientific Research and Recovery Permits” for the reporting forms. Reports
for surveys conducted according to protocol (those completed by June 1) must be
submitted no later than June 30th of that same year. Reports for bird detections or surveys
not conducted according to protocol must be submitted within 10 business days of
completion of the survey. Survey reports for this data should be submitted
electronically to GCWAreporting@fws.gov and should be titled “GCWA Bird
Survey Report.”
b) Habitat Assessments: If any area of any assessed property meets any of the vegetation
associations given under number 2 above and either: a) those associations are considered
suitable GCWA habitat but are not surveyed, or b) a determination of non-GCWA habitat
was made, then a report on those areas must be submitted within 5 business days of that
determination. Habitat assessment reports should be submitted electronically to
GCWAreporting@fws.gov and should be titled “GCWA Habitat Assessment.”
Each report should include:
1.
A map with a clear understanding of the location of that property within the county;
2.
an aerial photo with:
i. the date the photo was taken (no older than 2006), and
ii. the property boundary;
3.
detailed descriptions of the habitat on site;
4.
detailed descriptions of what factors were assessed to make the determination (for
example, aerial photographs, Landsat imagery, and/or site visits); and
5.
an explanation of why a survey for the GCWA was not performed or why the site
was determined to be unsuitable.
Reporting With GIS Data:
If reporting with GIS shapefiles, it is not necessary to include the information requested in
numbers 1 and 2 above in the report. Instead, complete the “GCWA Habitat Assessment”
form found at http://www.fws.gov/southwest/es/AustinTexas and submit it as the attribute
table with the shapefile(s).
Habitat Assessment Non-Concurrence:
1.
We will do our best to respond in writing within 10 business days if we do not
concur with the non-habitat determination.
2.
If we notify you that we do not concur with the non-habitat determination, you must
notify the person that hired and/or requested you do the assessment within 10
business days of our non-concurrence.
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Annual:
It is not necessary to resubmit the data reported under a) above. However, annual reports
must include detailed descriptions of all habitats found on all parcels surveyed and submitted
under a). No further information is necessary in the annual report for the items required under
b). Annual reports should be submitted electronically to GCWAreporting@fws.gov and
should be titled “GCWA Annual Report.”
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