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n the late 1800s, officials of Los Angeles, California,

realized water availability would limit the growth of

the city to a maximum population of 250,000. They
solved that problem by undertaking what was then the
world’s most ambitious engineering project—the Los
Angeles Aqueduct—designed to secure future water
supplies for the expanding city.

Now, lack of water looms as the ultimate limiting
constraint to further growth in Texas. Many Texans fear
that no one is planning to address those future short-
falls. However, Texas actually is in the forefront when it
comes to systematically preparing to meet water demand
in the future. Even so, challenges lie ahead as the state
struggles to define and refine a legal infrastructure to
resolve the issue of shortages.

To ensure water supplies, Texas legislators have devised
an evolving water-planning process. Originating with
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The Takeaway

Texas is ahead of many other states in planning

for future water supplies. Even so, many unan-
swered questions remain regarding groundwater
regulation in the state.

local entities, the effort produces an updated statewide
water plan that peers 50 years into the future every five
years. Those plans estimate future demands for wa-
ter, identify currently available supplies from specific
sources, and forecast special needs (situations in which
demands exceed supplies available during a drought
of record). The plans then offer a menu of strategies to
eliminate those needs. Local entities must allocate and
augment existing water supplies to accomplish ends
envisioned in the strategies.
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Although parts of Texas have abundant surface water
supplies, a provision in the Texas Water Code (TWC)
designed to protect permit holders in each river ba-

sin makes it unlikely that surface supplies will play a
significant role in dealing with shortages. Most of the
strategies focus on prudent development and use of
groundwater supplies. Locally controlled groundwater
conservation districts (GCDs) play a pivotal role in the
ongoing planning process. Texans concerned about wa-
ter in the future should learn about the planning process
and the important role assigned to GCDs to guide the
fortunes of Texas.

GCDs are political subdivisions of the State of Texas
designed to “. . . provide for conservation, preserva-
tion, protection, recharging, and prevention of waste of
groundwater . . . and to control subsidence . . .” (Texas
Water Code 36.0015). To accomplish that mission, each
GCD operates under a board of directors consisting of at
least five members. GCDs can make rules governing wa-
ter usage designed to accomplish goals developed in the
water planning process subject to landowners’ ground-
water property rights. However, because they are under
the jurisdiction of the Texas Water Development Board
(TWDB) and the Texas Commission on Environmental
Quality, GCDs do not operate entirely autonomously.

Beginning with the High Plains Underground Water
Conservation District No. 1 in 1951, the current roster
includes 99 districts, one of which is pending voter con-
firmation. The districts cover parts of 177 counties with
61 of those covering only one county and 39 extending
over more than one county (Figure 1). All colored areas
lie within a GCD while the white areas do not. Clearly,
much of Texas is under the control of a GCD. However,
many district boundaries lie largely along political lines
while aquifers managed by GCD rules do not. Obviously,
a patchwork of GCDs with independent boards guided by
local whims could create a chaotic stew of rules reflecting
varied visions of sensible water management.

Attempting to achieve some consistency in management
over shared aquifers, the water code specifies that all
GCDs within a designated Groundwater Management
Area (GMA) must meet to identify the desired future
conditions (DFC) for each aquifer lying beneath those
districts. As the GMA map reveals, GMA boundar-

ies enclose multiple counties and outline all or parts of
the major aquifers in Texas (Figure 2). Once every five
years the GCDs included in each GMA must meet to es-
tablish DFC for each aquifer in the GMA. Two-thirds of
the districts in the GMA must approve those conditions.

The districts then must forward a report including the
DFC and addressing the required steps in the adoption
process to the TWDB. The board then studies the DFC
to make sure they are reasonable and feasible. Once the
TWDB deems the DFC to be reasonable, the GCDs of-
ficially adopt them. Those DFC form the foundation for
the individual management plans and rules adopted by
each GCD.

Within 120 days after adoption, an affected stakeholder
can file a petition with a GCD to object to the DFC.
That district must then contract with the State Office of
Administrative Hearings (SOAH) to have a hearing to
evaluate the reasonableness of the DFC in question. The
GCD notifies TWDB to initiate a prescribed response
from the board to the SOAH. The process unfolds under
the guidance of an administrative law judge who consid-
ers specific evidence to reach a verdict. If petitioners
remain dissatisfied with the SOAH outcome, they can
file suit in district court.

Once established, GCDs must devise management
plans to achieve the DFC in 50 years. Knowledge of
the hydrology of the aquifers serves as the basis for
groundwater availability models devised by TWDB

to predict the total volume of water available in each
aquifer. These hydrological model forecasts establish
the modeled available groundwater (MAG) for each
aquifer, and the GCD boards use the MAG estimates as
they design rules that allocate water. Those rules must
help to achieve the DFC established by the cooperative
planning process. These action plans become part of the
Regional Water Plan. Obviously, the official planning
process differs from a perceived state-level, hands-off
approach depending solely on Regional Water Planning
Group decisions.

In fact, through the water code, the state does provide
specific instructions that the local GCDs must observe as
they discharge their duties. First, the code specifies that
GCDs covered by the GMA must consider the following
nine items as they devise DFC:

* aquifer uses or conditions,

» water supply needs and strategies included in state
water plan,

* hydrological conditions,

+ other environmental impacts,
* impact on subsidence,

* socioeconomic impacts,

* impact on private property rights (TWC 36.002),



+ feasibility of achieving desired future condition and

 any other information relevant to specific desired
future conditions (TWC 36.108).

Given these concerns and requirements to address these
in the GMA report, the GCDs consult with TWDB
hydrologists employing models of water supplies that
consider situations in each district for every managed
aquifer.

Initially, GCDs approached rule making with few
constraints. However, Texas Supreme Court rulings
have cast a pall over GCDs’ planning and rule making
(Edwards Aquifer Authority v. Day and McDaniel [Tex.
2012] and Edwards Aquifer Authority v. Bragg [San An-
tonio 2013]). The Day case affirmed landowners’ rights
to the water located beneath their land and ruled denying
access to that water constitutes a taking of property and
requires compensation. The Bragg case argued for com-
pensation based on a partial denial of a permit for water.
The plaintiffs prevailed in both cases. Obviously, GCDs
might devise rules that bar landowners from pump-

ing their groundwater. However, if they do so, they are

vulnerable to a lawsuit demanding compensation. Legal
experts believe that GCDs that allocate water on a fair-
share basis to all landowners in the district will likely
avoid liability in takings cases. Only time will tell which
rules will pass muster.

Finally, the map of GCDs still contains an abundance
of white spaces representing areas entirely subject to
the rule of capture. Those areas are not covered by
GCD rules nor are they included in the water-planning
process. However, landowners located in those rule-
of-capture areas may find themselves subject to legal
and political action when they attempt to undertake
ambitious projects like the Electro Purification project
in Hays County (see “Marketing Texas Groundwater”).
Ultimately, the Texas Legislature passed a bill extending
the boundaries of the Barton Springs Edwards Aquifer
Conservation District to cover wells planned in a rule-
of-capture “white” area. %

Dr. Gilliland (c-gilliland@tamu.edu) is a research economist
with the Real Estate Center at Texas AGM Univensity.



. North Texas GCD - 12/1/2009

. Northern Trinity GCD - 5/15/2007

. Panhandle GCD - 1/21/1956

. Panola County GCD - 11/6/2007

. Pecan Valley GCD - 11/6/2001

. Permian Basin UWCD - 9/21/1985

. Pineywoods GCD - 11/6/2001

. Plateau UWC and Supply District - 3/4/1974
. Plum Creek CD - 5/1/1993

. Post Oak Savannah GCD - 11/5/2002

. Prairielands GCD - 9/1/2009

[ 73. Presidio County UWCD - 8/31/1999

] 74.Real-Edwards C and R District - 5/30/1959
] 75.Red River GCD - 9/1/2009

UML)

1 97.Wes-Tex GCD - 11/5/2002
[ 98. Wintergarden GCD - 1/17/1998

Unconfirmed Groundwater Conservation Districts
99. Aransas County GCD + #

+ Pending Election Results
# Created by the 84th Legislature

Subsidence Districts **
A. Harris-Galveston Subsidence District

[ B. Fort Bend Subsidence District

[ County Boundaries

**The sub:
under Cha

ouan (s | B0 | SREE | G
HARTLEY thIF!E ﬂ‘;“: g
4 35| Groundwater Conservation Districts
F— ]
Confirmed Groundwater Conservation Districts * oo | vorren | camson]| omay |wremen of Texas
1. Bandera County River Authority & Ground Water District - 11/7/1989 sk
2. Barton Springs/Edwards Aquifer CD - 8/13/1987 / ARV
3.Bee GCD - 1/20/2001 o SM”TT DAL jsrone
4. Blanco-Pedernales GCD - 1/23/2001 5 7
5. Bluebonnet GCD - 11/5/2002 oxruen] casrrol swsrenlseiscoe | 2©) @
[ 6. Brazoria County GCD - 11/8/2005 3 -'\LM
[ 7. Brazos Valley GCD - 11/5/2002 =
[ 8.Brewster County GCD - 11/6/2001 BALEY LAVB | HALE | FLOYD. fMOTLEY | oo e poarn | WABAR: | yycyr
[ 9. Brush Country GCD - 11/3/2009 ——]
L :? gz'r:‘tfr’:lr_‘recxoa‘ifg)égcg/’z l}; ?)g 25014 Ok HocuEY| LuBocK in.os}. Dickens| kG [ KNOX [BAYLOR [aRcreR | cLay [MONTA-| Gooke |GRAYSON[TEANNIN| |aviar [reD AiveR]
" - 7.9. 1 BOWIE
12. Clear Fork GCD - 11/5/2002 62 e
[ ] 13. Clearwater UNCD - 8/21/1999 voém;"' Tg‘g LYNN G;;A KENT | STONE [HASKELL ok | vouna | uack | wise pETON | COLLIN | HUNT fiopkins % s % i
14. Coastal Bend GCD - 11/6/2001 e T 94- T ~ Z(CAmD|
T : ~ FISHER | TARRANT -1
15. Coastal Plains GCD - 11/6/2001 47 55 BORDEN | SCURRY Jones [SHACKE breppeng PALO. | oo 63 DYL\II:IF:S o WOOD [ o1 K VARION
16. Coke County UWCD - 11/4/1986 12 T | HARSON
17. Colorado County GCD - 11/6/2007 MARTIN | HOWARD IMITCHELL| NOLAN oA AT \HOOD JOHNSONI ELLS GREGG
18. Comal Trinity GCD - 6/17/2015 ANDREWS 6 7( 49| 97 TAYLOR | PN [FASTLAND, SOMER- 72 HENDERSON JSM™ [ Jpaniora
(77 19. Corpus Christi ASRCD - 6/17/2005 B R e VELL 4 s 60 80/( 65
20. Cow Creek GCD - 11/5/2002 EL PASO| 39 LOVING | winkLER| ECTOR [miDLAND] COCK | LING o S e CHEROM SHELBY
21. Crockett County GCD - 1/26/199 29 89 116) [UNNELS [coLenaN| oy O > ADERLKEE § NACOG:
22. Culberson County GCD - 5/2/1998 WARD [ oane ? 45~ MILLS alEN %?& s VY%
23. Duval County GCD - 7/25/2009 HUDSPETH | CULBERSON [ upTon fREAGAN| ROV by 1om fSoneHo CORYELL % SN, | ouston 4%68 g% S
24. Edwards Aquifer Authority - 7/28/1996 83/ 40 |CEEN - A 84 FALLS %, N5 )™
25.E UWCD - 8/30/1965 22 77 e 5 NS,
b LSS SCHLEICHER | MENARBL 3.6, amery 13 SON =
26. Fayette County GCD - 11/6/2001 JEFF DAVIS PECOS CROCKETT 69 54 ) mason [umvo 271 MILAM 7 POLK 26 g
[ ] 27.Garza County UWCD - 11/5/1996 . WILLIAMSON B 2 \waer] 5T \ryer b
y 41 58 SUTTON | KIMBLE 2 = SAN
[ 28. Gateway GCD - 5/3/2003 21 - 53 RGN 3
N 90 43 47 s ¢ "QUALESO MONT- HARDIN ('
[ 29. Glasscock GCD - 8/22/1981 TERRELL 38 |2 N 5 |comery RANGH
1 30. Goliad County GCD - 11/6/2001 PRESIDIO 91 VAL VERDE 8 33‘5? 50 TON 2 4
EDWARDS BASTROP, 2 LBERTY [,
=] 31. Gonzales County UWCD - 11/2/1994 73 G KERR KENDA A USTING', K
74 2.0)Soun 3\ A HaRRis %
] 32. Guadalupe County GCD - 11/14/1999 { ReAL B 1 7ol 26 7
[ 33. Hays Trinity GCD - 5/3/2003 8 o \m\% 93 3 - ruo~dB
] 34. Headwaters GCD - 11/5/1991 \%&\\ 5‘\ A3 245~ LAVACA ERD) >
[ 35. Hemphill County UWCD - 11/4/1997 44, [N95 530N 24 flisons | 7N Lo e
] 36. Hickory UWCD No. 1 - 8/14/1982 S k2 6
[ 37. High Plains UWCD No.1 - 9/29/1951 £ o | 2INanes 02 [wmcoron
[ 38. Hill Country UWCD - 8/8/1987 2L 93 ATASCOS . G3°LBD 96 3
[ 39. Hudspeth County UWCD No. 1 - 10/5/1957 " [ — e | as; o 10,
% :(1)‘ IJrel?anca(\)/?snct)c/n\:\rImetj\il/czg? ?15/2/1993 [ 76. Red Sands GCD - 11/5/2002 52 [246 78 <
[ 42. Kenedy Count éCD— 11/2/2004 [E] 77. Reeves County GCD - 11/3/2015 e 1R99
[ 4. Kimbley Count yGCD—5/3/2002 [ 78. Refugio GCD - 11/6/2001 OUVAC N
= 44‘ T CountyGCD—1/12/2002 [ 79.Rolling Plains GCD - 1/26/1999 WEBB NUECESSGENO
[ 4s.Li o KickapooWCD - 11/3/1987 [} 80.Rusk County GCD - 6/5/2004 23 2
—P% Li“je e UM’,’CD T [ 81. San Patricio County GCD - 5/12/2007
[ 47. Llano Estacado UWCD - 11/3/1998 || GRSl e D ZAPATA D D) TEXAS WATER DEVELOPMENT BOARD
— 48‘ Lone Star GCD - 11/6/2001 [ 83. Santa Rita UWCD - 8/19/1989 1700 North Congress Avenue | P.O. Box 13231
[ 49. Lone Wolf GCD - 2/2/2002 [ 84. Saratoga UWCD - 11/7/1989 STARR Austin, Texas 78711-3231
[ 1 50. Lost Pines GCD - 11/5/2002 [_] 8. South Plains UWCD - 2/8/1992 88 /- ILLACY. www.twdb.texas.gov
[ 51. Lower Trinity GCD - 11/7/2006 [ 86. Southeast Texas GCD - 11/2/2004 76
1 52 McMallen GCD - 11/6/2001 | e iy S G/ S Jomeron
] 53. Medina County GCD - 8/26/1991 || ESEm e Ry @D VE
e County eI e ] 89. Sterling County UWCD - 11/3/1987
T e ] 90. Sutton County UWCD - 4/5/1986 o . i o o
[ 55.Mesa - [ 91.Terrell County GCD - 11/6/2012 Confirmed districts are arranged in alphabetical order. Dates indicate when district
[ 56. Mesquite GCD - 11/4/1986 91. Terrell County 0.2
= 57‘ Mid—?zastTexas GCD - 11/5/2002 [ 92.Texana GCD - 11/6/2001 was established by law or election.
S 93. Trinity Glen R GCD - 11/5/2002 - . q a
1 58.Middle Pecos GCD - 11/5/2002 [ ]oa Ur:)r;e)ll'Trien?ty%SCeD 11/6/2007 * Districts that have, in whole or part, authority as assigned by Chapter 36 of the
] 59 Middle Trinity GCD - 5/4/2002 [ 95. Uvalde County UWCD - 9/1/1993 Texas Water Code. Please refer questions pertaining to individual districts to the
% 2?‘ zzﬁ:‘:;ﬁ;’;’gzg al:%jg;? -11/6/2001 B 96 Victoria County GCD - 8/5/2005 districts themselves. (http://www.twdb.state.tx.us/groundwater/conservation_districts)

sidence districts are not Groundwater Conservation Districts as defined
pter 36 of the Texas Water Code, but have the ability to regulate

groundwater production to prevent land subsidence. (Senate Bill 1537 from the 79th
Legislative Session).

Groundwater Conservation District GIS Data created by the Texas Commission on
Environmental Quality. For more information, please contact TCEQ at 512-239-1000
or wras@tceq.texas.gov.

DISCLAIMER: This map was generated by the Texas Water Development Board using

GIS (Geographical Information System) software. No claims are made to the accuracy
or completeness of the information shown herein nor to its suitability for a particular
use. The scale and location of all mapped data are approximate. Map date: NOV-2015
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