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Who We Are

• TWRI was established by Water Resources Research Act (1964) to address 
existing and emerging water issues

• Focus Areas 
• Restoring and Protecting
• Sustaining and Enhancing 
• Engaging and Educating 



@TxWRI

Sign up for updates on State Water Issues 



Outline
• Challenges

• Water Quantity
• Water Quality
• How to Restore Quality
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Land Use in Texas



Land Fragmentation and Land Use Change 

Source: TX Land Trends – https://data.txlandtrends.org





Texas Challenges – Physical Characteristics 



Texas Challenges – Political Boundaries 

Texas River Authorities 



Texas Challenges – Population Growth and Demand 

Source - TWDB Water For Texas, 2022 State Water Plan  Source – 2019, Texas Land Trends 
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Texas Challenges – Energy Demand 

Source: Geo ExPro website 



Texas Challenges – Average Climate

Source - Texas Sorghum Producers



Texas Challenges– Climate 

Source: Drought.gov– 6/02/22 November 2011



Water Quantity – Statewide Water and Flood 
Planning 



Water Quantity - State Water Planning
- Agriculture 
- Environment 
- Groundwater 
- Public
- Counties 
- Municipal 
- Industry 
- River Authorities 
- Electric 
- Small Business 
*Over 5,800 projects costing $80 billion



Water Quantity – Statewide and 
Regional Demand

Source – 2022 Texas State Water Plan



Water Quantity – Future Supply Sources (million acre-feet)  

- Water Supply – Need new water 
supply (new reservoir, ASR, etc.)

- Demand Management – reduce the 
need for additional water 
(conservation, drought 
management, etc.) 

Source – 2022 Texas State Water Plan



Statewide economic impact of doing nothing: 

- Estimated $110 billion of lost income in 2020
- Estimated $153 billion of lost income in 2070

- Job losses of 615,000 in 2020
- Job losses of 1.4 million in 2070

Source – 2022 Texas State Water Plan



Statewide Flood 
Planning 

- Began in 2020

- First regional plans due 2023

- First State plan due 2024

- Created Flood Infrastructure 
Fund 



Eligible Activities 

Planning Phase Activities
- Preliminary engineering
- Project design 
- Coordination of regional projects
- Obtaining regulatory approval
- Hydraulic and hydrologic studies 

Other Activities 
- Warning systems 
- Stream gages 
- Educational campaigns 
- Crossing barriers 

Construction/Rehab Phase 
- Drainage infrastructure
- Flood control infrastructure 
- Flood mitigation infrastructure 
- Retention basins 
- Detention ponds 
- Nonstructural flood mitigation 
- Permeable pavement 
- Erosion control 
- Levees 
- Pump stations, etc. 
- Restoration of riparian corridors 
- Natural erosion and runoff control 



Cat 1 – Flood Protection 
Planning for Watersheds 

Cat 2 – Planning, 
Acquisition, Design, 
Construction, 
Rehabilitation

Cat 3 – Federal Award 
Matching Funds 

Cat 4 – Measures 
Immediately Effective in 
Protecting Life and 
Property

Source - https://www.twdb.texas.gov/financial/programs/fif/dashboard.asp



Water Quality – Clean Water Act 



Water Quality – Impairments in Texas

Surface Water Quality Viewer (arcgis.com)



Water Quality – Surface Water Quality Standards 

Designated Use Criteria Parameter

Primary Contact Recreation 126 MPN/100 mL (FW)
35 MPN/100 mL (Marine)

E. coli Bacteria (FW)
Enterococci (Marine)

Secondary Contact Recreation 1 630 MPN/100 mL (FW)
175 MPN/100 mL (Marine)

E. coli Bacteria (FW)
Enterococci (Marine)

High Aquatic Life Use 5.0 mg/L Average
3.0 mg/L Minimum

Dissolved Oxygen

General Use 6.5 – 9.0 pH

Example Standards in Texas



Water Quality – Bacteria 



Water Quality – Addressing Impairments 
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Why are watershed projects where they are?

• Texas Nonpoint Source Management Program -
2022_ManagementProgram.pdf (texas.gov)

• Grant Program Priority Areas
• Generally, from TSSWCB or TCEQ

• Stakeholder Driven Needs
• e.g. TRWD and NTMWD



The 
Response

• Develop a Watershed 
Protection Plan

• Voluntary plan to 
restore 

• Educational 
programming

• Local buy-in



Ongoing Local Projects 
- Stormwater Education
- Jackson Septic System Education 
- Lavaca Implementation 
- Tres Palacios Septic Replacement
- El Campo Pet Waste Stations
- Mission and Aransas Monitoring
- Matagorda SWCD Technician 



Watershed-Based Planning Process  

https://tceq.maps.arcgis.com/apps/webappviewer/index.html?id=8a9549c92da0426e828b32deb7c7d4aa

3 Main Phases of Water Planning 
- Characterization 
- Planning 
- Implementation 



Area 
Watersheds

• Land that drains to a 
common river, creek, or 
bayou

• Carry pollutants over 
the land to water during 
rainfall events

• Resulted in water 
quality impairments



Water Quality – Example Watershed Based Plan 

Lavaca River Watershed 
Protection Plan

- Impairments: 
- Excessive Bacteria 
- Low dissolved oxygen 



Water Quality – Example WPP 

Chapter 1 – Introduction to 
Watershed Management

- Watersheds and Water Quality
- The Watershed Approach 
- Watershed Protection Plan 
- Adaptive Management 
- Education and Outreach



Water Quality – Example WPP 

Chapter 2 – Watershed Description

- Watershed Description
- Soils and Topography
- Land Use and Management 
- Climate 
- Demographics 



Water Quality – Example WPP 

Chapter 3 – Water 
Quality
- Bacteria
- RUAA 
- Dissolved Oxygen
- UAA 
- Nutrients 
- Flow
- Potential Sources of

Water Quality Issues 
- Water Quality Summary



Water Quality – Example WPP 

Chapter 4 – Pollutant 
Source Assessment

- Introduction 
- Load Duration Curves 
- Pollutant Source Load

Estimates 
- Load Reduction

Summary



Water Quality – Example WPP 

Chapter 5 – Watershed 
Protection Plan 
Implementation Strategies

- Management Measures 



SEDIMENT

HAZARDOUS/TOXIC 
CHEMICALS

NUTRIENTS

FECAL BACTERIA

Major Urban NPS Pollutants



NUTRIENTS HAZARDOUS/TOXIC 
CHEMICALS

SEDIMENT
FECAL BACTERIA

Major Ag NPS Pollutants



Water Quality – Example WPP 
Chapter 6 – Education and 
Outreach 

- Watershed Coordinator
- Public Meetings
- Future Stakeholder

Engagement 
- Education Programs

(Extension programs) 
- Public Meetings
- Newsletters and News

Releases



• Inspect your septic system 
annually

• Pump out your septic system every 
5 to 7 years

• Avoid or reduce the use of your 
garbage disposal

• Maintain a grass cover

• www.OSSF.TAMU.EDU

Septic Systems



Additives

• Additives are not 
necessary or beneficial

• 1 lb. of raw ground beef

• 1 bottle of red wine

• One half raw chicken

• Bag of cornmeal



• Find and record the locations of all wells on the 
property 

• Inspect and maintain all wells (every 6-12 months)
• Properly plug abandoned wells
• Avoid activities around wellhead that may 

contaminate groundwater
• www.TWON.TAMU.EDU

Managing Your Well



• Voluntarily construct fencing around deer feeders to prevent feral hog use
• Identify travel corridors and employ trapping and hunting
• Shoot hogs on sight
• Feral Hog Workshops
• Bounty Programs and Contests
• FeralHogs.tamu.edu

Management of Feral Hogs

45



Water Quality – Example WPP 

Chapter 7 – Resources to Implement the WPP

- Technical Assistance 
- Financial Sources



Water Quality – Example WPP 

Chapter 8 – Measuring Success

• Water Quality Targets
• Additional Data Collection 

Needs
• Data Review
• Interim Measurable 

Milestones
• Adaptive Management 



Water Quality – Example WPP 

• Appendix A – Potential Load 
Reductions

• Appendix B – Load Reduction 
Calculations

• Appendix C – Elements of 
Successful Watershed Protection 
Plans (9 elements) 



Other Issues 
- Endangered Species (76 in 

Victoria County alone) 
- Environmental flows 
- Invasive species – feral hogs, 

zebra mussels 
- Waters of the US – WOTUS –

Proposed rule change



Any 
questions?

Ward Ling
Texas Water 
Resources Institute
979-255-1819
Ward.ling@ag.tamu
.edu


