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       Hill Country/Upper Llano Natural       Hill Country/Upper Llano Natural
Resource IssuesResource Issues

Water ManagementWater Management
Water ResourcesWater Resources
Natural ThreatsNatural Threats
     Floods     Floods
     Droughts     Droughts
Water Resource Impairments due to DevelopmentWater Resource Impairments due to Development
     Groundwater Quantity     Groundwater Quantity
     Groundwater Quality     Groundwater Quality
     Surface Water Quality     Surface Water Quality
Invasive SpeciesInvasive Species
Wildlife ManagementWildlife Management
Range ManagementRange Management
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Development of a Watershed Protection
Plan for the Upper Llano River

 Upper Llano Watershed,
 Impetus for Project
 Project Goals
 Project Tasks
 Getting Involved
 Next Steps
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Upper Llano
Watershed
•About 250

square miles

•Llano River
significant
tributary to
Colorado River
and Highland
Lakes

•Drains to
Matagorda Bay
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Protect the Upper Llano River watershed and
prevent impacts to its aquatic ecosystem (and,
thus, water quality impairments) from land use
changes and other perturbations (e.g., invasive
species) through:

Stakeholder Coordination
Characterize current water quality & flow conditions
Watershed Assessment and Modeling
Development of a watershed protection plan that
satisfies EPA’s nine key elements and EPA’s Healthy
Watersheds Initiative Framework
Public Outreach and Education

Texas State Soil and Water Conservation Board Clean WaterTexas State Soil and Water Conservation Board Clean Water
Act  Act  ｧｧ319(h) 319(h) Nonpoint Nonpoint Source Grant ProgramSource Grant Program

Upper Llano Watershed Planning and Education
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Upper Llano WPP: N&S rivers

Sites:14 main stem, 6 spring
systems
Water Quality
Macroinvertebrates
Fish
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PROBLEM:“Evapotranspiration”
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Ashe juniper (Juniperus ashei)
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Models, BMPs & River Flows
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Advantages of Watershed
Restoration and Brush Control
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Conserves water lost to evapotranspiration

Recharges and slows groundwater depletion

Enhances spring and/or stream flows

Enhances/restores native rangeland with
native grasses & other beneficial land cover

Positive land/water/ecosystem benefits

Landowner approved brush sculpting
improves grazing, wildlife, hunting and
recreation income

 Increased land value
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Riparian Zone & Ecosystem Services

sediment pollutant
filtering
bank stabilization
water storage and
release
aquifer recharge
habitat: wildlife,
waterfowl
flood control
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Project Tasks: Plant Invasives on the
Llano River

Distribution and
Map

Management
Plan

Education &
Outreach
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Issues: Cut Banks & Erosion
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Project Tasks: Erosion and Cut Banks
on the Llano River

Distribution
and Map

Best Practices
Plan

Education &
Outreach
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Upper Llano WPP: N&S rivers

K-12 TEKS based water and
watershed curriculum
TWDB –

Water Cycles
Watersheds
Water Use
Surface Water and Groundwater
Water Treatment
Water Conservation
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LRFS Outdoor School: STEM Learning in
Nature
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Llano River Field Station
OUTDOOR SCHOOL

THSP EXEMPLAR 2007-2010
HB 1700.  1 OS X 130+ TPW X 1000+ ISDs = +
STEM Reform
OBFS HUMAN DIVERSITY AWARD
International/National Symposia

Ecology education and outreach programs at North
American Field Stations: Natural resource islands to
improve ecological literacy and outdoor learning
experiences for a K-Gray urbanized society.  Symposium
organized by the TTU Llano River Field Station was
competitively selected by the Program Committee for
inclusion at the international 2008 annual meeting of the
Ecological Society of America.

Environmental Education and Outreach programs at
Texas Field Stations, Informal Science Centers, State
Agencies and Conservation Organizations: Science Islands
to Improve Natural Resource Literacy and Outdoor
Learning Experiences for a K-20+ Urbanized Society.
Symposium organized by the TTU Llano River Field
Station for the 2009 annual meeting of the Texas Academy
of Science in Junction.
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Challenges for the South Central RegionChallenges for the South Central Region

 Ecosystem restoration
 Fish and wildlife response to climate

change
 Invasive species and fires
 Protection of trust species
Wildlife diseases
 Protection of cultural resources
 Climate impacts on agriculture
 Renewable resources - water
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Drought and Oasis Fire Landowner
Workshop
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Drought and Oasis Fire Demonstration
Workshop
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They think environmental education is
important,

95% of Americans and 96% of
parents think environmental
education should be taught in
schools,

Coyle, K. 2005. Environmental Literacy in America: What ten years of NEETF?Roper Research and
Related Studies Say About Environmental Literacy in the U.S. http://www.neefusa.org/pdf/ELR2005.pdf



They think they know a lot but they don’t…

70% of Americans rate themselves as
fairly knowledgeable about
environmental issues,
…………………………………………………
……but only ~10% receive a passing
grade on a multiple choice quiz of basic
knowledge.

Coyle, K. 2005. Environmental Literacy in America: What ten years of NEETF?Roper Research and
Related Studies Say About Environmental Literacy in the U.S. http://www.neefusa.org/pdf/ELR2005.pdf



LANDOWNER WORKSHOPS: Llano River Field Station.  TTU-Junction.

Riparian Essentials in Practice Workshop.  March 12 – 14, 2010.
Texas Riparian Association. 45 registrants.

Edwards Plateau Ecoregion Workshop.  April 19-20, 2010.
Multiagency Stakeholder Meeting to develop Texas Conservation
Action Plan. 35 registrants.

Texas Watershed Steward Workshop. April 29, 2010. 40 registrants.

Riparian Workshop. May 3, 2010. Sponsored by South Llano
Watershed Alliance, Nueces River Authority and Llano River Field
Station.  35 registrants.

Hill Country Land Stewardship Workshop: Plans and Practices for
Maximizing the Value and Resources of Your Land.  2009.
Organized by WEPTMN, TTU Llano River Field Station, and Texas
AgriLife Extension Service.  95 registrants.

Conservation Across Boundaries Texas Workshop, July 23-31
Teacher Natural Resource Education Workshop. 22 teachers.

Rainwater Harvesting Workshop, August 16-20 Texas AgriLife
Extension Education.
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Guadalupe Bass Restoration Initiative:Guadalupe Bass Restoration Initiative:
Conserving our State Fish and Its Habitat inConserving our State Fish and Its Habitat in

Streams of the Edwards PlateauStreams of the Edwards Plateau

Tim Birdsong, ChiefTim Birdsong, Chief
Habitat Conservation BranchHabitat Conservation Branch

TPWD Inland Fisheries DivisionTPWD Inland Fisheries Division
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Coordinated Watershed ConservationCoordinated Watershed Conservation

––Development of a WatershedDevelopment of a Watershed
Conservation Plan for the Upper LlanoConservation Plan for the Upper Llano
RiverRiver
––Expansion of existing landownerExpansion of existing landowner
cooperativecooperative
––Riparian and upland habitat protectionRiparian and upland habitat protection
and restorationand restoration
––Instream habitat restorationInstream habitat restoration
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Watershed Management Planning

Keys to Successful Plans

•Involvement of a diversity of interests
•Collaborative decision-making (joint goals
and priorities for partnership initiatives)
•Decision-making based on sound science and
accurate information
•Strong communication and outreach
•Short-term doable action items and long-
term objectives/goals
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Major Tasks
Identify watershed/water resource issues
Gather data/information & identify gaps
Set Goals and Objectives
Identify BMPs that could be implemented
to address issues
Identify Outreach and Education that is
needed
Develop an Implementation Plan &
Schedule
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Roles of Stakeholder Group
and Work Groups

Responsible for coming up with recommended
implementation strategies to include in the
Watershed Protection Plan

Stakeholder Group/Steering Committee – Focus on
developing management measures for entire Plan

Work Groups – focus on work group specific issues
Ex. Natural Resources group focuses on solutions
to agriculture, habitat, and wildlife related E. coli
loading

Work with LRFS, TWRI to draft ideas into Plan
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IDENTIFIED RESOURCE ISSUES IN NORTH AND
SOUTH LLANO WATERSHEDS

WATER RESOURCES
Determining Water
Availability:Ground
water/Surface
Water Quality

LAND RESOURCES
- Riparian Habitat
- Fragmentation
- Land Stewardship
- Wildfire and    
Drought
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Land Ethic: Aldo Leopold

1887-1948
Ecologist,
Forester, Writer
A Sand County
Almanac

“We can be ethical only in relation to something we can
see, feel, understand, love, or otherwise have faith in.”

“That land is a community is the basic concept of
ecology, but that land is to be loved and respected is an

extension of ethics.”
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This is YOUR Plan!!!

This is YOUR
Plan!!!
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We’re Here to Help
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