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Texas Water Resources and Management 



SURFACE WATER
Owned by the 

State, Regulated 
by Texas 

Commission on 
Environmental 
Quality (TCEQ), 
& managed by 

River 
Authorities







Groundwater in 
Texas aquifers is 
privately owned 
& regulated by 99 
Groundwater 
Conservation 
Districts (GCDs)



What is an aquifer?

Merriam-Webster: An aquifer is a 
water bearing stratum of permeable 

rock, sand, or gravel.

From TWDB (Mace and others): An aquifer is 
geologic media (rock, sand, gravel, silts, clays) that can 

yield economically usable amounts 
(depends on location and needs) of water.



Geology / Aquifers



We interrupt 
your previously 

scheduled 
program for this 
brief message!



Who is TAGD?



What does TAGD do?

• Conducts educational and technical training

• Tracks legislation, agency rulemaking, & policy discussions

• Serves as a resource for districts, the public, lawmakers, and state 
agencies

• Facilitates communication among GCDs

• Collects data on GCDs



TAGD’s GCD Index

www.texasgroundwater.org





We now return 
to your 

previously 
scheduled 
program!



Groundwater Conservation 
Districts (GCDs)



What is a GCD?

• Political subdivision of the State

• Creature of the Legislature with powers expressly granted

– Chapter 36, Texas Water Code

– Enabling Legislation

• Specific authority to manage groundwater

• Created to protect and balance private property interests in 
groundwater



TWC 36.002 states: The groundwater ownership and rights described by this section: (1) 
entitle the landowner,… to drill for and produce the groundwater below the surface of 
real property, subject to Subsection (d), without causing waste or malicious drainage of 
other property or negligently causing subsidence, but does not entitle a landowner,… to 
the right to capture a specific amount of groundwater below the surface of that 
landowner's land; and (2) do not affect the existence of common law defenses or other 
defenses to liability under the rule of capture. 
Subsection (d), mentioned above, states: 
This section does not… prohibit a district from limiting or prohibiting the drilling of a 
well by a landowner for failure or inability to comply with minimum well spacing or 
tract size requirements adopted by the district,… (or) affect the ability of a district to 
regulate groundwater production as authorized… under this chapter…

Ownership of Groundwater



How are GCDs created? 

The 
Legislature

Enabling 
legislation

Typically will 
require 

confirmation 
election

TCEQ 
Initiation 

IF within a 
PGMA

Requires 
confirmation 

election

Landowner 
Petition

TCEQ findings 
on boundaries 

and funding

Requires 
confirmation 

election



GCD Funding

Tax-based 
66%

Fee-based 
25%

Both 9%



GCD Governance

Elected 70%

Appointed 
23%

Both 7%

LOCAL BOARD OF DIRECTORS



POSGCD Directors 
(appointed by Commissioner’s Courts)

Milam County                   Interest         Burleson County

Steven Wise                   At Large         Becky Goetsch

Kit Worley               Agriculture              Jay Wilder

Ward Roddam                  Municipal             Tommy Tietjen 

John Redington             Industrial              Buster Evers 

Bob Wilson                  Rural Water              Ed Savage  

ADMINISTRATION 

Section 36.051



Groundwater Conservation Districts

GCDs Cover 
174 of 254 
Counties



Major Aquifers

GCDs 
overlie 
72% of 
major and 
minor 
aquifers



GCD Powers & Duties



Powers 
and Duties

Participate in Joint Planning & establish  Desired Future Conditions (DFC)

Develop & adopt a Management Plan

Develop Rules to implement Management Plan & achieve a DFC (20 day notice)  

Use Chapter 36 Toolbox to determine well spacing, permitting 
structure, production limits on wells, etc. 

Issue permits, register wells, and ensure proper drilling completion



The GCD Balancing Act

Rights of Landowners and 
the highest practicable 
level of groundwater 
production

Conservation, preservation, 
protection, recharging and 
prevention of waste of 
groundwater



Registration Construction Spacing Reporting Permitting Production 
Limits

Exempt Wells 
(Dom./Lvstck) • • • •
Exempt O&G 
Wells • • • •
Exempt Mining 
Wells • • •

Other Exempt 
Wells • • • •

Non-Exempt 
Wells • • • • • •

GCDs Can Require



EXEMPTIONS
Section 36.117

A district may not require any permit issued by the district for:

• a well used solely for domestic use or for providing water 
for livestock or poultry on a tract of land larger than 10 
acres that is either drilled, completed, or equipped so that it 
is incapable of producing more than 25,000 gallons of 
groundwater a day



Well Spacing Requirements
A district may require compliance with the district's well spacing rules 

for the drilling of any well that is not exempted

• From property 
lines

• From other 
wells

• Capacity and 
size-based

• Combination of 
the above



GCD

GMA

DFC

TWDB

MAG

Joint Planning & DFC adoption

Joint 
Planning



Science & Policy

Groundwater Science Groundwater Policy

Physical Expression of 
Aquifer Capacity

Policy Decision of 
Aquifer Conditions

MAG DFC

Hydrological 
Conditions

Private 
Property 

Rights

Impacts on 
Subsidence

Socioeconomic 
Impacts

Environmental 
Impacts

Feasibility of 
achieving DFC

Any other 
relevant 

information

Aquifer Uses 
or Conditions

State Water 
Plan



Meet and review 
groundwater 

conditions

Vote to propose 
desired future 

conditions

Comment period 
and public hearings

Vote to adopt 
desired future 

conditions

Adopt desired 
future conditions

Receives desired 
future conditions 
and explanatory 

report

DFC Adoption Process

District representatives 
in groundwater 

management area

Individual districts

Texas Water 
Development Board

Not later than 
May 1, 2026

Not later than 
January 5, 2027 and every 5 years 

thereafter 



GMA





GCD

GMA

DFC

TWDB

MAG

Joint & Regional Planning

Joint 
Planning

RWPG

State Water 
Plan

SWIFT

Regional 
Planning



Judicial Review
Any persons, firms, corporations or associations 
dissatisfied with any rule or order are entitled to file 

a suit against a district or its directors.

Legislative Audit Review
Districts are subject to state auditor review. The 
state auditor determines whether a district is 

achieving management plan goals, and whether a 

district is operational. If found non operational, 

TCEQ must take action.  

Consider improvements to 
legislative audit review process

Consider difference between statutory 
compliance and performance metrics

Performance Review and Dissolution
TCEQ or any affected person may file a 
petition for performance review. A petition 

may result in a TCEQ inquiry. Following an 

inquiry, TCEQ may take action.

Management Plan
Districts shall develop a management plan 
that addresses 8 management goals. Plans 

must be approved by TWDB.

Current GCD Accountability Metrics
A summary of current accountability mechanisms is provided to improve 

the dialogue on Groundwater Conservation District (GCD) performance.  

Current evaluation methods ensure statutory compliance and 

accountability on three levels: local, legislative & judiciary, and state 

agencies.

------------------ Local ------------------------------------------ Legislature & Judiciary ---------------------------- State Agencies -----------------

Local Constituents
Board of Directors

Texas Water Development Board (TWDB)
Texas Commission on Environmental Quality (TCEQ)

State Auditor Office (SAO)

Texas Legislature
Judicial Review 

Emerging Case Law

Opportunities 

Consider importance of board 
& stakeholder education

TWC 
36.1071 

TWC 
36.302 

TWC 
36.251 

TWC 
36.301 

TCEQ Action
TCEQ may consider issuing an order to 
take certain action, dissolving the board 

and calling for elections, dissolving the 

district, or make recommendations to 

the Legislature. 

Accountability Provisions in Texas Water Code (TWC)

Local 

Accountability

Records

TWC 
36.065

Open
 Meetings

Act

TWC 36.064

Board of 
Directors

TWC 36.051,

36.057

  A review of accountability mechanisms in effect  	

Annual 
Financial 

Audit

TWC 36.153

Review of 
GM

TWC 36.056

TWC 
36.303 

Local Accountability Mechanisms 

Public Input

Public 
Information Act 

Tax & Bond 
Elections

TWC 36.180,

36.201

Notices of 
Meetings & Hearings                   

e.g. TWC 36.064, 

36.101

Oversight of GCDs



What Else do GCDs Do?



Get to know your local GCD



Why Post Oak Savannah 
Groundwater Conservation 

District in Burleson and Milam 
Counties?

POSGCD created by 77th Legislature, HB1784, 2001



POSGCD Background
and Reasons for creation (2001)

I. Resources + Location + Growth =

  >35,000 acres water rights leased by 2000 

II. Local Concerns

a. Existing Area Users (100% Burl. Co., 90% Milam Co.- use groundwater)

  Municipal, Industrial, Agricultural 

b. Future Growth

c. Reasonableness of Management Strategies

d. Insufficient Science (GAMs developed for different purposes) 

e. Unknown area future projects (in and out of District)

 f. Property Rights





POSGCD- Vista Ridge History
May 2004- First POSGCD Management Plan and Rules Adopted

Sept 2004- First Permits issued to Layne Water Development of Texas

2005- 2008- Permits transferred to Blue Water Systems and increased 
to total of 70,993 Acre Feet per year

2014- Permit bifurcated into BWS I-130 Project 20,000 Acre Feet per 
year and Vista Ridge Project 50,993 Acre Feet per year

2019- Vista Ridge Permits increased to 55,835 Acre Feet per year

April 2020- Vista Ridge comes online to deliver water San Antonio 
Water Systems

Jan. 2019- POSGCD Groundwater Well Assistance Program Adopted

Fall 2020- First POSGCD GWAP Actions initiated



Vista Ridge Project

Water Source- Carrizo-Wilcox Aquifer, Burleson County, Texas

Permitted Amounts: 
Carrizo Aquifer-15,000 Acre Feet per Year
Simsboro Aquifer 40,835 Acre Feet per Year

Currently: Temporary Permit Amendment in place 
intended to reduce production from Carrizo Aquifer



Carrizo-Wilcox Aquifer



Vista Ridge Project

Photo from ariasinc.com



Photo from ariasinc.com

Vista Ridge Project



Photo from ariasinc.com

Vista Ridge Project



Map from Texas Tribune story

142 Mile long, 60 inch Pipeline

Vista Ridge Project





Challenges of balancing 
development with 

protection of aquifers



Pressure Level

Pressure Example



Pressure Level

Water level declines here

Pressure 
pushes water 
up the pipe

Pressure level declinesWater 
removed 
from pipe



Pressure Level
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Artesian Pressure Zone
Outcrop

Water Table

Idealized Dipping Artesian Aquifer
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Pumping Well

Artesian Pressure Zone
Outcrop

Water Table

Pressure Reduction due to Pumping

Recharge
Area of reduced 

pressure
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Pumping Well
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Recharge
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Pumping Well

Artesian Pressure Zone
Outcrop

Water Table

Pressure Rise with Decrease in Pumping

Recharge
Area of reduced 

pressure



Contact info:

Gary Westbrook

General Manager

Post Oak Savannah GCD

Phone: 512-455-9900

Fax: 512-455-9909

Email: gwestbrook@posgcd.org 

Website:  www.posgcd.org

Questions?

Serving the Citizens of Milam and Burleson Counties

mailto:gwestbrook@posgcd.org
http://www.posgcd.org/


58

a tool that integrates data and hydrology to predict groundwater flow

the tool acts like a big 3-D Excel spreadsheet where grid cells physically 
represent  “blocks”  of  aquifer material   

water levels are predicted by solving for a water balance at each block 
using equations describing groundwater flow 

Groundwater Availability Model (GAM)

Note:  Schematic from MODHMS MODFLOW Manual
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