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“There ain’t no aquifers
around here…but I got a

dang good well.”

Anonymous



Useful Terms:

GCD – Groundwater Conservation District

 TWDB – Texas Water Development Board

GMA – Groundwater Management Area

RWPG – Regional Water Planning Group

GAM - Groundwater Availability Model

DFC – Desired Future Condition

MAG – Modeled Available Groundwater



Why Groundwater
Districts

 Created by Texas legislature as the only
method for local areas to regulate
groundwater

 Groundwater districts are the only legal
means to modify “Rule of Capture”

 Without a groundwater district you have
no protection



Groundwater Conservation District
Organization

Board
Of

Directors

District
Staff

Local
Residents/Voters

Elect Directors

Provide Public Input

Regulatory Authority
Make/ Enforce Rules
Set Goals/Policy/Programs
Set Budget/Taxes/Fees
Hire/Supervise Staff

Maintain Office/Records/Data
Implementation of
Programs/Policies/Rules
Interact with Well Owners
(Local Residents/Voters)



Groundwater Conservation Districts

 Locally Controlled Groundwater Regulatory/Management
Authorities, a “bottom up” management process

 Texas Water Code Chapter 36.0015: “Groundwater
conservation districts created as provided by this chapter
are the state's preferred method of groundwater
management…”

 Approximately 100 GCDs. “One Size Does Not Fit All”
Wide variety of local hydrogeological issues,
demographics, climate, and political needs must be
addressed by local GCDs

 Concerned about local Groundwater Quantity, Quality,
Current & Future Demands, Aquifer Protection, and site -
specific hydrogeological issues

 Should become an asset to the Local Property Owners





Groundwater Management Areas

 TWDB designated 16 Groundwater
Management Areas (GMAs) in December 2002

 House Bill 1763 (2005) Required GCDs within a
GMA to conduct Joint Planning to determine the
Desired Future Conditions of Aquifers both
regionally and locally

 GMAs first required to set Desired Future
Conditions of Aquifers by Sept. 2010

 GMAs must meet annually to review status of
DFCs and must re-adopt or revise DFCs every
five years (2nd Planning Cycle almost complete)



16 Groundwater Management Areas



Case Study - GMA 9

Bandera County River Authority & GCD - Bandera County

Barton Springs/Edwards Aquifer Conservation District –
Parts of Hays and Travis County

Blanco-Pedernales GCD - Blanco County

Edwards Aquifer Authority - in Bexar County (non-voting)

Comal Trinity GCD – Comal County

Cow Creek GCD - Kendall County

Hays Trinity GCD - Western Hays County

Headwaters GCD - Kerr County

Medina County GCD - Northern Medina County

Trinity Glen Rose GCD - Northern Bexar County



GCDs and Major Aquifers in GMA 9

Comal
Trinity



GMA 9 Organization

 Interlocal Agreement between GCDs

 GMA 9 Committee consists of the Board President of
each District or their designated representative

 GMA 9 Technical or Liaison Committees consists of
General Managers, hydrologists, geologists, consultants,
or other technically oriented individuals and serve as
needed for specific projects

 Consultants are hired by GMA 9 for specific projects

 State of Texas does not provide funding for GMAs.
GCDs use local funds to meet legislative mandates.



GMA 9 determines the
Desired Future Conditions (DFCs)

which will followed by

the TWDB calculating the

Modeled Available Groundwater (MAG)

(How do we do this ???)



Desired Future Condition (DFC)

“…a physical, quantifiable
condition of an aquifer…”

This is a local political (GCD/GMA)
decision, but it is one that must be based
on sound scientific data in order to be
considered “reasonable.”



Examples of Desired Future
Condition Statements

Spring Flows
Spring flows are not lower than 10% of mean values for perpetuity

Volume
Fifty percent of the water in the aquifer is remaining after 50 years

Water Levels
On average, water levels are 100 feet lower than current levels in 50
years

Water Quality
Total dissolved solids concentrations are not allowed to exceed
1,000 milligrams per liter in 50 years.



In Texas, anything can happen…

So we need to
plan ahead for
a variety of
situations….



Water, Water, Everywhere



Except During a Drought!







Driller’s Well Logs



Geophysical Well Logs



Groundwater Monitoring



Water Level Measurements



Spring Discharge



Well Correlation
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Aquifer Testing



Data Analysis



GMA 9 Drawdown Example



GMA 9 Stakeholder Process

Primary Goals

Gather Stakeholder Information Through
Interviews

Understand the Issues

GMA 9 Decision Support



GMAs will Approve DFCs

GMA Committee Members will consult
with their local GCD Board of Directors on
the recommended DFCs

A Public Hearing will be held to explain the
proposed DFCs and receive public
comment at each local GCD

The GMA Committee will later meet to
vote on the DFCs and submit them to the
TWDB along with an Explanatory Report



Don’t like the DFC?
You might petition the TWDB

 A person with a legally defined interest in the
groundwater in the groundwater management area, a
district in or adjacent to the groundwater management
area, or a regional water planning group for a region in
the groundwater management area may:

file a petition with the TWDB appealing the
approval of the desired future conditions of the
groundwater resources
provide evidence that the districts did not establish
a reasonable desired future condition of the
groundwater resources in the groundwater
management area.

 If such petitions are filed timely and meet legal
requirements, they may trigger a public hearing process,
which may result in recommendations on DFC revisions.



DFC to a MAG

GMA Coordination

and

Cooperation with

TWDB



TWDB will use the DFC to
Calculate a MAG

This will generally require the use of a
Groundwater Availability Model (GAM).

The Hill Country Trinity GAM will be the
primary tool used in determining the MAG
in the Trinity Aquifer for GMA 9 and its
member GCDs.

 It uses model cells with assigned hydro-
logical characteristics and assumptions to
approximate field conditions.



Current or Potential Problems

Dry shallow wells and lowering water levels

Dry springs or reduced flow

Contaminated water supplies

Urban encroachment

 Increasing demand on groundwater as
surface water allocations are filled

Environmental or endangered species needs



Causes of Water Problems

Population growth and demographic changes

Limited water resources, both surface and
groundwater

Drought frequency and length of drought

Legal interpretations on use and ownership
of groundwater

Limited authority of GCDs

Groundwater Marketing – Water Rights



Consequences of (Poor)
Management or Lack Thereof

More dry wells and lowering aquifer levels

Reduction or cessation of spring flow

Reductions in base flow to creeks and rivers

More water contamination

Litigation

Unlimited drilling of new wells

Unlimited pumping of groundwater



Possible Actions

Cooperation

Responsible development

Market incentives

Public education

Alternative sources and conservation

 Infrastructure investment



Barriers to GCD Action

 Limited resources

money

data

staff

education

 Mistrust of government

 Costly alternatives

 Resistance to change and/or regulation

 Legal challenges



Ideal Outcomes

Assured water availability for all users

Maintain spring flows

Maintenance of groundwater levels

No Lawsuits!



Areas of Consensus

 Increased communication and
coordination between GCD’s

Development of a comprehensive plan
representing all interests

Continuous long term groundwater
availability

There will be growth - how do we manage
it effectively?



Areas of Contention

What is Appropriate Data

Prioritization of Use

How much development, who controls it?

How do GCDs effectively restrict pumping?

Geological vs. Political Boundaries

Balancing Conservation with Growth

Groundwater Ownership issues



MAGs go to the Region Water
Planning Groups

Once the MAGs have been determined,
they will be sent to the Regional Water
Planning Groups.

The MAGs will be incorporated into each
Regional Water Plan (another 50 year plan)

Once the Regional Water Plans are
completed, they will be incorporated into
the State of Texas Water Plan



Onward Through the Fog…

Chapter 36 requires an iterative process…

 GMAs must meet at least annually to review the
DFCs, the MAGs, and the Groundwater
Management Plans of each GCD.

 GMAs must review the DFCs at least once every
five years

 The RWPG and TWDB must review the
Regional and State Water Plans every five years



Can All This Be Accomplished?

well…

“Even a blind squirrel
will find an acorn once

in a while.”



Ronald G. Fieseler, P.G.
manager@blancogw.org

(830) 868-9196
www.blancocountygroundwater.org

Jim Totten
jtotten@lostpineswater.org

(512)360-5088
www.lostpineswater.org
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