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Groundwater Regulation in Texas
Mary E. Hilderbrand*

Texas groundwater regulation aims to conserve the resource to ensure sufficient future supply.  Local Groundwater Conservation Districts, 
with authority to issue permits and limit production, vary in how and how much they regulate groundwater withdrawals.  Piecemeal, local 
regulation and a property-rights approach limit the effectiveness of efforts to manage groundwater. 

Introduction

Groundwater is a critical source of water for Texas; it 
accounts for about 60% of the water used in the state.  
While there are nine major and 21 minor aquifers, 90% 
of the supply comes from only three: the Ogallala, Car-
rizo-Wilcox, and Gulf Coast aquifers.  More than 75% 
of existing supply goes to agriculture, mostly for irriga-
tion. By contrast, municipal use, as well as manufactur-
ing and mining, depends primarily on surface water, with 
groundwater providing only 27% of water for these uses 
state-wide (TWDB 2016: 65-71; Lesikar 2011: 3).  Nev-
ertheless, aquifers supply water to numerous municipali-
ties, including San Antonio, and there are about 22,000 
wells for public water supply in Texas (TWDB website). 

ere are serious concerns about future availability of 
sufficient water.  Demand for water is projected to rise 
17% by 2070, due to population growth, while total 
water supply is falling.  Groundwater supply is project-
ed to decline 24% over the next fifty years. In a historic 
shift, around the middle of the 21st century, municipal 
demand for water will begin to exceed that of agriculture 
(TWDB 2016: 53). Furthermore, Texas has experienced 
droughts periodically throughout its history, and recent 
droughts have been particularly severe and widespread.  
Climate projections are for less rainfall, creating uncer-
tainty and putting additional pressure on groundwater.

As a common pool resource, groundwater is subject to 
overuse in the absence of collective management or regu-
lation to ensure that the resource is preserved.  is has, in 
fact, been the case in Texas, where the mining of aquifers 
has led to problems with subsidence in some places and 
compromised quality in others.  us, the question of 
its regulation is pertinent.   is brief article will discuss 
first the underlying law and policy context, highlighting 
the tension between its two guiding principles.  It will 
describe existing regulations and the local-state relation-
ship.  en it will discuss several issues that arise around 
regulation of groundwater, including its limitations, its 

piecemeal approach, and emerging markets for water.  It 
argues that Texas’ approach to groundwater rights, to-
gether with a reliance on local regulation, compromise 
the state’s efforts to manage and conserve groundwater.  

Law and policy context

In Texas, two conflicting principles underlie policy and 
regulation over groundwater.  First, under what is known 
as the “rule of capture”, landowners have the right to 
withdraw all the water that they can from under their 
land.  ere are few limitations—only that the pumping 
must not be done with malicious intent, be intentional-
ly wasteful, cause subsidence of neighboring land, or in-
volve drilling sideways under a neighbor’s property.   e 
principle, derived from English common law, was adopt-
ed by the Texas Supreme Court in 1904.  While other 
western US states have abandoned it, Texas has continued 
to use it and state courts have upheld the rule.  In essence, 
it gives landowners property rights over the water they 
withdraw. (See Opiela 2002 and Torres 2012.)

Notably, this approach differs from that for surface water, 
which is held in trust by the state and for which the right 
of prior appropriation applies (TWDB 2016:121-22). It 
also differs from the treatment of oil and gas, for which 
a “correlative rights” approach is used, with landowners 
having property rights to the resources beneath in pro-
portion to the amount of land owned (Opiela 2002: 114).

e second principle behind Texas water law is conser-
vation, articulated in an amendment to Article 16 of the 
Texas State Constitution, passed in 1917: “e conser-
vation and development of all the natural resources of 
this state… and the preservation and conservation of all 
such natural resources of the State are each and all hereby 
declared public rights and duties; and the legislature shall 
pass all such laws as may be appropriate thereto (Texas 
Constitution).”  

Building on that 1917 “conservation amendment”, 
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in 1949 the state legislature authorized the creation of 
groundwater conservation districts (GCDs), thereby es-
tablishing the initial framework for regulation of ground-
water. at framework has gradually been strengthened, 
most significantly in 1997 and 2005.  While GCDs were 
created only slowly at first, in 1997 the legislature got se-
rious about them: Senate Bill 1, which lays out the water 
code, designated GCDs as the “preferred mechanism” for 
regulating groundwater. en, in 2005, the legislature in-
creased the GCDs’ role in water planning, requiring them 
to define “desired future conditions” within their areas.  
For the first time, the 2017 State Water Plan was created 
from the bottom up, based on the GCD-defined desired 
future conditions, as well as locally defined water man-
agement strategies to reach those conditions. us, the 
GCDs have become increasingly significant in planning, 
management, and regulation of groundwater (TWDB 
2016: 122; TWDB website).

e private property basis of groundwater rights—stem-
ming from the courts—and the conservation principle 
in the Texas constitution, with its corollary policy and 
regulatory framework—developed by the state legisla-
ture—coexist uneasily.  But both have to be taken into 
account.  GCDs increasingly regulate groundwater and 
have the authority of the legislature to do so, despite 
resentment and even resistance from some landowners.  
Conflicts between the two principles end up in the courts 
for resolution.  Despite various interpretations of, and 
qualifications to, rule of capture, it is that principle that 
has consistently been upheld in the face of challenges to 
regulation, and the legislature has declined so far to take 
action to change it. 

Local-level regulation

It is the state that has created the framework for ground-
water regulation and state law that gives the GCDs the 
authority to regulate.  e state water code lays out what 
aspects of groundwater production can be regulated and 
establishes parameters for doing so.  But the legislature 
has devolved regulation itself at the local level.  e 
GCDs are local governmental units with considerable 
latitude in terms of what, how, and to what extent they 
regulate groundwater within their districts.  

As of 2017, there are 100 GCDs in Texas.  ese include 
all or part of at least 174 counties, but many of them are 
single-county districts (TWDB, 2016: 120). us, Texas 
is a patchwork quilt of mostly small GCDs.  Some areas 
still do not have GCDs; for the most part, they are unreg-
ulated and the rule of capture applies without limitation. 

ere are several districts that are set apart due to par-
ticular characteristics, problems, or history.  e Har-

ris-Galveston Subsidence District was created in 1975 in 
response to significant subsidence and thus increased risk 
of flooding along the Gulf Coast.  e nearby Fort Bend 
Subsidence District was established in 1989 due to a risk 
of subsidence there.  Both function as GCDs but with 
the particular purpose of reducing withdrawals from the 
Gulf Coast aquifer in order to prevent further subsidence.  

e Edwards Aquifer Authority (EAA) regulates ground-
water over the Balcones Fault Zone of the Edwards aqui-
fer.  Its creation in 1993 was to preempt a threat by the 
federal government to take over management of the aq-
uifer in order to protect several endangered species.  e 
EAA has the goals of preserving the aquifer, preventing 
its pollution, and managing spring flows so as to protect 
endangered species that depend on them (EAA website). 
Although it was created separately, it functions as a GCD 
but with more restrictive regulation than most.

Whereas in early years GCDs were created voluntarily by 
landowners at the local level, most are now established 
by legislative action.  In some instances, the state pushes 
areas into forming GCDs.  is is especially the case with 
areas that have been identified as experiencing, or at risk 
of experiencing, problems with water quantity or quality, 
or subsidence. ese areas are labeled Priority Ground-
water Management Areas (PGMAs).  If local stakeholders 
within these priority areas do not form a GCD within 
two years, TCEQ is required by the water code to come 
in and form one. Nevertheless, there are still some are-
as within the eight designated PGMAs that do not have 
groundwater districts (TCEQ website).

e purpose of regulation is to conserve and manage 
groundwater in order to ensure that adequate water is 
available under drought conditions and that the “desired 
future conditions”, as determined by each GCD and in-
cluded in the state water plan, are attained.  To that end, 
GCDs have the authority to require and issue well per-
mits, impose production limits, regulate well spacing, and 
regulate export from the district.  Significantly, though, 
there are two major categories of wells that the state wa-
ter code exempts from regulation by GCDs.  First, wells 
for domestic use, or for livestock or poultry use, on land 
larger than 10 acres and with wells that cannot produce 
more than 25,000 gallons per day, are exempt. Second, 
water wells drilled for the use of rigs engaged in oil or 
gas exploration or production, including fracking, are 
not regulated unless they are drilling through or affect-
ing aquifers that supply fresh water. In addition, a GCD 
may exempt other wells, as long as it has established clear 
criteria for doing so. (TX Water Code 36.117. See also 
Lesikar 2011: 18-20.)
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GCDs must have a program for issuing permits for drill-
ing, and they can regulate well spacing in order to prevent 
reduction in the water table.  ey may limit production 
of regulated wells in several different ways, such as by set-
ting production limits on wells, limiting pumping based 
on acreage, or setting an overall cap on production.   Per-
mits are also issued for exporting groundwater out of the 
district (TX Water Code, 36.113 and 36:116.  See also 
Russell, 2014: 2-4; Lesikar, 2011:18-20). 

In practice, there is considerable variation across GCDs, 
perhaps most significantly in terms of production limits. 
Approaches range from establishing an annual withdraw-
al cap, such as one acre-foot (or more) per acre per year, 
basing production on reasonable use, to not limiting pro-
duction at all (Russell, 2014: 3-4).  e Edwards Aquifer 
Authority regulates production based on a combination 
of historical beneficial use and an annual overall with-
drawal cap tied to water availability.  at approach has 
been challenged for its potential, under historical usage, 
for preventing landowners who had not previously with-
drawn groundwater from drilling a well at all and thus 
benefitting from the groundwater under their property 
(Torres, 2012: 6-9).

Issues and challenges

Although the extent of regulation has grown over time, 
it remains quite limited. GCDs are in place throughout 
much of the state, but there are substantial areas without 
them and thus with essentially no regulation or efforts to 
limit overproduction.  Furthermore, even within GCDs, 
many wells are exempted.  Water used in the oil and 
gas sector—a major economic activity in Texas—is not 
regulated; state wide that does not amount to a signifi-
cant proportion of water used, and much of what is used 
is brackish, but it can be significant in particular areas 
(RCT website). GCDs vary in the extent to which they 
attempt to manage or limit production; many do not re-
quire the use of meters or reporting of water use by own-
ers of permitted wells (Hardberger, 2016: 18).   In the 
case of the Edwards Aquifer Authority, which has some of 
the strongest regulations in place, court challenges have 
called its limits into question (Torres 2012:9). 

With the state divided into more than one hundred most-
ly small, mostly squarish pieces, GCDs do not correspond 
to aquifer boundaries.  Multiple GCDs have jurisdiction 
over their own bits of the same aquifer, each imposing 
its own rules that may be quite different from those of 
the GCD next door.  e state recognizes this problem, 
and has provided a mechanism for coordination, espe-

cially with regard to planning:  Texas is divided into six-
teen Groundwater Management Areas (GMAs), which 
more closely approximate the boundaries of aquifers. e 
GCDs within each GMA work together to develop the 
desired future conditions for the area and are expected 
to coordinate their management.  Despite these efforts, 
regulation of groundwater is fundamentally fragmented 
and piecemeal.

An emerging challenge concerns the development of 
markets for water.  With growing municipal demand 
and either physical or regulatory limits on how much 
groundwater can be withdrawn, municipal authorities 
and private water companies are looking for sources out-
side their own areas.  In unregulated areas outside GCDs, 
municipal authorities can buy a small plot of land, drill a 
well, and pump as much as the well can support. With-
in GCDs, however, permitting and production restric-
tions foreclose that option, and buying water from other 
sources becomes attractive.  An analysis of the market in 
groundwater in Texas found that currently such agree-
ments are made individually and privately, and there is 
not a clearinghouse of information about potential sup-
pliers and buyers to allow for a statewide market to de-
velop, or for prices to reflect market value (Hardberger 
2016:15-21). An additional barrier to developing such a 
market is the lack of infrastructure for conveying water 
from one area of the state to another.   Yet the existing 
regulatory framework makes that difficult to overcome—
GCDs’ understandable preference for granting short-
term withdrawal permits and reluctance to make long-
term commitments, given their need to adjust to aquifers’ 
changing conditions, are at odds with investors’ need for 
long-term contracts and financing in order to commit to 
large infrastructure projects (Russell, 2014: 4).

ere remains, ultimately, the contradiction between the 
rule of capture and private ownership of groundwater, on 
one hand, and the conservation imperative of the Texas 
Constitution, on the other.  e importance of conserva-
tion is magnified by drought, expectations of reduced wa-
ter supply, and population growth that means greater de-
mand and a shift from agricultural to urban predominant 
use. Despite that, the rule of capture and the preference 
for local regulation together result in weak regulation and 
continued overuse of Texas’ groundwater resources.
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