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The older I get, the harder it is to keep these professional biographies up to date. I have been practicing
commercial real estate, water and environmental law since 1990. So deduct that from this year and you
can determine how long I have been practicing law. In billable and other professionally spent hours, I
should already be retired, if not dead. I have written and spoken extensively for many years, which only
means that I apparently prefer fame to fortune.
Years ago I had the opportunity to fight a battle over a Certificate of Convenience and Necessity, and
found that I enjoyed water rights law, so I began to focus on that area, which ultimately led my practice
to where it is now. As of 2010, I have a very unique practice. The bulk of my practice is what I would
call “regulatory real estate,” representing landowners and developers where real estate intersects with
government, such as water rights, environmental, and development. This allows me to combine my
undergraduate degree in political science with a long history of practice in commercial real estate. I deal
with the Texas Commission on Environmental Quality (TCEQ) on what seems like a daily basis,
defending enforcement cases, assisting clients in bringing sites into compliance, teaching clients how
to comply, helping clients obtain and keep permits, and holding the TCEQ to the law.
I volunteer a significant amount of time and services to the Real Estate, Probate and Trust Law Section
of the State Bar of Texas. Currently I am Vice Chair of its Water Rights Committee, Editor in Chief of
its periodical, The REPTL Reporter, and the Political Affairs Advisor to its Real Estate Legislative
Affairs Committee. As a solo practitioner (after five years at a “big law” type of law firm), I find that
these activities help connect me to my professional colleagues and make me a better lawyer. I strongly
encourage every lawyer to find a way to serve this noble profession.
My wonderful wife and I share all the challenges and joys of a blended family, with the three teenagers
between us, all in that wonderful stage of life known as Purgatory. The empty nest is just around the
corner. We are active in our local church, Fellowship Church, Grapevine campus.
To maintain some semblance of sanity and manage the various health challenges generated by my
chosen profession, I often get on a bicycle and launch myself on rides so long that eventually my only
thoughts become about survival. My wife and I ride the Hotter N Hell Hundred every August in Wichita
Falls, Texas.
My lawfirm is a corporate sponsor of The Texas Irish Cycling Team
(www.texasirishcycling.com), which raises money for various charities, and we have a lot of fun in the
process. I don’t get to hunt and fish as much as I’d like, but those episodes help clear my head as well.
I wear myself out on a jetski every chance I get. And I stop by Graceland to pay my respects every time
I pass through Memphis.
I earned my B.S., cum laude, in Political Science from Belmont University, Nashville, Tennessee (1987)
and my J.D. from Washington & Lee University School of Law, Lexington, Virginia (1990). I’ve been
in Texas ever since. If you are still curious about me, you can find much more information at
http://www.texasenvironmentallaw.com/aboutmark.htm. I only ask that you please not attempt to stalk
me.
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Rights Advanced Course, TexasBarCLE, 2009).3 That
paper analyzed Texas Water Code § 36.117, which
defines the exemptions, exceptions and limitations on a
District’s legal power to regulate certain aspects of
certain groundwater wells. This paper will more
narrowly focus on the provisions of that section
applicable to wells that “interplay” with mineral
production.

INTERPLAY
BETWEEN
GROUNDWATER DISTRICTS AND
OIL AND GAS PRODUCTION AREAS
I.

INTERPLAY
State law directs mineral producers to maximize the
total ultimate recovery of oil or gas.1 State law also
creates groundwater conservation districts (Districts or
GCDs) and tasks them with managing, conserving and
protecting Texas’ groundwater.2 Modern society uses
water to produce energy, and energy to produce water.
When groundwater is used to produce oil and gas, these
two state law directives often conflict with each other. It
should therefore be no surprise that energy producers and
Districts often see each other as adversaries.
The term “interplay” is one way to describe the
broader relationship between energy producers and
Districts. As producers act, Districts react. As Districts
act, producers react. The interplay is generally shaped
and scripted by state statutes and District rules, of legal
rights and restrictions. This paper will primarily focus on
state statutes and District rules, and survey if and how
different Districts regulate groundwater used to produce
shale gas. More specifically, this paper will identify the
Districts over the three major shale plays in Texas, and
compare and contrast their regulation of groundwater
used to produce oil and gas (if any).
This paper is a continuation of sorts of the author’s
last professional paper on this subject, McPherson, Don’t
Hand Me No Lines and Keep Your GCD Hands To
Yourself; Exemptions from GCD Regulation and Their
Exceptions and Limitations (Changing Face of Water

A. The Three Major Shale Plays
There are currently three major shale plays in Texas
(maps of each are attached as the indicated Exhibit): (1)
the Barnett Shale (Exhibit 1); (2) the Haynesville Shale
(Exhibit 2); and (3) the Eagle Ford Shale (Exhibit 3). It
is important to note that the boundaries of these
production areas are not static; future studies, research
and drilling can and will change, and likely expand, these
boundaries. Furthermore, these names are not the formal
names assigned to these formations, and in some
instances the fields may be known by more than one
name.4
B.

Affected Districts, GMAs and RWPGs
Based on these exhibits, the Districts that include
some portion of each of these shale plays appear to be as
follows:
Barnett Shale
Middle Trinity GCD
North Texas GCD
Northern Trinity GCD
Prairielands GCD
Upper Trinity GCD
Haynesville Shale
Harrison County GCD
Panola County GCD
Eagle Ford Shale
Bee GCD
Duval County GCD
Evergreen UWCD

1

See, e.g., Texas Natural Resources Code § 85.046(a)(6)
(Vernon 2009) (Natural Resources Code) and Natural
Resources Code § 86.012(a)(5), both of which define “waste”
(which is prohibited by §§ 85.045 and 86.011) as including
“physical waste or loss incident to or resulting from so drilling,
equipping, or operating a well or wells as to reduce or tend to
reduce the ultimate recovery of gas from any pool”. While
production methods are to recover as much of the minerals as
possible, the Legislature also directed the RRC to limit the
volume produced from any well or pool to market demand.
See, e.g., Natural Resources Code §§ 85.055 and 86.085.
Based on current market demand, the RRC has set the limit at
“absolute open flow.”

3

I will cite to my prior paper several times in this paper, fully
cognizant of the general rule that it is bad form to cite oneself
as authority. These cites are not to my paper as authority but
merely to connect the logic, analysis and conclusions of this
paper to the conclusions of the prior paper, without having to
set forth that analysis again in this paper. Don’t Hand Me No
Lines may be accessed and downloaded at
http://www.texash2olaw.com/profarticles.htm

2

See, e.g., Texas Water Code § 36.0015 (Vernon 2009) (Water
Code), which provides that the Legislature has created Districts
to “provide for the conservation, preservation, protection,
recharging, and prevention of waste of groundwater.”

4

For example, the Barnett Shale is technically in the Newark
East field. Fields are named and determined in administrative
processes before the Texas Railroad Commission.

1
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Goliad County GCD
Gonzalez County UWCD
Live Oak UWCD
McMullen GCD
Pecan Valley GCD
Wintergarden GCD
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exploration and operation. For example, the Clean Water
Act (CWA)5 regulates surface discharges of water
associated with shale gas drilling and production, as well
as storm water runoff from production sites. The Safe
Drinking Water Act (SDWA)6 regulates the underground
injection of fluids from shale gas activities. The Clean
Air Act (CAA)7 limits air emissions from engines, gas
processing equipment, and other sources associated with
drilling and production.
However, since the federal government does not
have the resources to administer and enforce all of these
acts for all oil and gas production areas in the country,
and since one set of nationwide regulations may not
adequately take into account factors unique to different
areas, basins and sites, the CWA, SDWA and CAA have
provisions granting “primacy” to the states. This means
that state agencies implement the programs with federal
oversight. In Texas, the Texas Commission on
Environmental Quality (TCEQ) and the Railroad
Commission of Texas (RRC) regulate different parts of
these programs, with oversight by the Environmental
Protection Agency (EPA).
Regulatory duties are allocated to the RRC and
TCEQ by, among other statutes, Water Code § 26.131,
which provides:

Of these Districts over the Barnett and Haynesville
Shales, only Middle Trinity GCD has adopted final rules.
The other Districts are so new that they either have no
rules, or have only adopted temporary rules, as of the
date of this paper’s publication. In contrast, the
substantial majority of the Districts over the Eagle Ford
Shale have both management plans and final rules, and
two also have drought management plans.
This highlights an interesting dynamic as we prepare
to compare and contrast these Districts. Discovery and
development of the Barnett Shale, and at least discovery
of the Haynesville Shale, preceded formation of the
Districts in those areas, so those Districts’ enabling acts,
management plans and rules could contemplate
production operations. Conversely, most of the Districts
over the Eagle Ford Shale existed prior to discovery and
development of that play (and as of the date of this paper
the development of that field is in its infancy), so we will
see whether there are any material differences between
these production areas. In any event, clearly this is a
brand new and rapidly developing area of law.
These sixteen districts are in ten different
combinations of Regional Water Planning Groups
(RWPGs) and Groundwater Management Areas (GMAs).
One District is in three different RWPGs. This highlights
the challenges these Districts face as they try to work
together to harmonize their rules over a common
groundwater resource with those of the applicable
RWPG and GMA. Exhibit 7 is a chart listing these
Districts, and certain basic information about them
(GMA, RWPG, dates of the most current management
plan and rules, and any drought contingency plan).
Breaking this down by shale formation, the Barnett
Shale is in one GMA but three different RWPGs. The
Haynesville Shale is also in only one GMA, but two
different RWPGs. The Eagle Ford Shale is in three
different GMAs and two different RWPGs.

(a) The Railroad Commission of Texas is solely
responsible for the control and disposition of waste
and the abatement and prevention of pollution of
surface and subsurface water resulting from:
(1) activities associated with the exploration,
development, and production of oil or gas or
geothermal resources, including:
(A) activities associated with the drilling of
injection water source wells which
penetrate the base of useable quality
water;
(B) activities associated with the drilling of
cathodic protection holes associated with
the cathodic protection of wells and
pipelines subject to the jurisdiction of the
Railroad Commission of Texas;
(C) activities associated with gasoline plants,
natural gas or natural gas liquids
processing plants, pressure maintenance
plants, or repressurizing plants;
(D) activities associated with any

II. RELEVANT FEDERAL AND STATE LAWS
AFFECTING OIL AND GAS PRODUCERS
While considering the interplay of Districts and
producers, when determining the jurisdiction of Districts,
it is helpful to consider the larger issue of what levels of
government, and which governmental agencies, have
jurisdiction over which oil and gas production activities.
The development and production of oil and gas,
including shale gas, are regulated by a complex series of
federal and state laws that address most aspects of

5

33 U.S.C. §1251 et seq.; the EPA’s adopted effluent
limitation guidelines for oil and gas extraction are at 40 CFR
Part 435

2

6

42 U.S.C. §300f et seq.

7

42 U.S.C. §7401 et seq.
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underground natural gas storage facility,
provided the terms “natural gas” and
“storage facility” shall have the meanings
set out in Section 91.173, Natural
Resources Code;
(E) activities associated with any
underground hydrocarbon storage facility,
provided the terms “hydrocarbons” and
“underground hydrocarbon storage
facility” shall have the meanings set out
in Section 91.201, Natural Resources
Code; and
(F) activities associated with the storage,
handling, reclamation, gathering,
transportation, or distribution of oil or gas
prior to the refining of such oil or prior to
the use of such gas in any manufacturing
process or as a residential or industrial
fuel;
(2) except to the extent the activities are regulated
by the Texas Department of Health under
Chapter 401, Health and Safety Code,
activities associated with uranium exploration
consisting of the disturbance of the surface or
subsurface for the purpose of or related to
determining the location, quantity, or quality of
uranium ore; and
(3) any other activities regulated by the Railroad
Commission of Texas pursuant to Section
91.101, Natural Resources Code.
(b) The Railroad Commission of Texas may issue
permits for the discharge of waste resulting from
these activities, and the discharge of waste into
water in this state resulting from these activities
shall meet the water quality standards established by
the commission.
(c) The term “waste” as used in this section does not
include any waste that results from activities
associated with gasoline plants, natural gas or
natural gas liquids processing plants, pressure
maintenance plants, or repressurizing plants if that
waste is a hazardous waste as defined by the
administrator of the United States Environmental
Protection Agency pursuant to the federal Solid
Waste Disposal Act, as amended by the Resource
Conservation and Recovery Act, 42 U.S.C. 6901 et
seq., as amended.

Chapter 12

parties have developed and agreed to a Memorandum of
Understanding (the MOU) 8 clarifying certain
jurisdictions of those agencies. This MOU is updated
from time to time.
Much of the water used in association with oil and
gas activities, particularly the water used in enhanced
recovery, is saline or brackish water. Saline or brackish
water is drawn from underground reservoirs that are
below the base of usable quality water. The RRC
requires a permit for wells associated with oil and gas
activities that draw such water from formations below the
base of usable quality water.
The RRC’s Statewide Rule 59 requires a
Commission drilling permit to drill an injection water
supply well that penetrates the base of usable quality
water. Statewide Rule 1310 requires that an injection
supply water well that penetrates the base of usable
quality water be completed in accordance with the
criteria in the rule, and the injection supply water well
must be plugged in accordance with Statewide Rule 1411.
When a fresh water well, whether the well is a rig
supply well or an injection water supply well, is drilled
above the base of usable quality water and fresh water is
used, regulations other than those of the RRC apply, and
in areas within a District, District rules will apply.
III. A BRIEF BACKGROUND ON DISTRICTS
Within the context of the above regulatory structure,
the Texas Constitution authorizes the creation of special
law districts12, and the Texas Legislature defines,
describes, empowers, directs and limits these Districts in
Water Code Chapter 36. Among other things, these
Districts are to conserve, preserve, protect, recharge, and
prevent waste of groundwater. In order to do so, Water
Code § 36.117(l) sets out Chapter 36’s general scope of
application, and the statutory basis for Districts to
regulate groundwater wells:
This chapter applies to water wells, including
water wells used to supply water for activities
related to the exploration or production of
hydrocarbons or minerals.
The other provisions in Water Code § 36.117 then list the
various exemptions to this general rule, and the

Jurisdiction of the RRC is exclusive; it practically
preempts others’ jurisdiction, so this description of its
jurisdiction means Districts do not have jurisdiction to
regulate these activities.
Based in part on the potentially overlapping
jurisdiction of the RRC with the TCEQ created by this
section and other ambiguities in the Water Code, those
3

8

The MOU is set out in 16 Texas Admin. Code § 3.30

9

16 Tex. Admin. Code §3.5

10

16 Tex. Admin. Code §3.13

11

16 Tex. Admin. Code §3.14

12

Tex. Const. § 59, Art. XVI
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of Districts].13

exceptions and limitations to those exemptions.
Water Code §36.115, a favorite and oft-quoted
section, provides in part that these Districts “created as
provided by this chapter are the state’s preferred method
of groundwater management through rules developed,
adopted, and promulgated by a district in accordance
with the provisions of this chapter.” (emphasis added).
In the interplay between Districts and producers, districts
may seem to focus on the italicized portion of this
statute, and some would rather ignore the underlined
parts, while those being regulated by Districts generally
focus more on the limitations imposed on Districts by the
underlined portions. In the author’s opinion, this section,
which pits the italicized part against the underlined part,
is the genesis of the “interplay”, and conflict, between
Districts and not just producers, but all those persons and
businesses regulated by a District. Powers versus limits.
However, producers are a special class of the regulated
community to whom some unique legal principles and
statutes apply in regard to Districts.

No enabling act can change these referenced sections.
Water Code §36.002 provides in relevant part that:
[t]he ownership and rights of the owners of the
land and their lessees and assigns in
groundwater are hereby recognized, and
nothing in this code shall be construed as
depriving or divesting the owners or their
lessees and assigns of the ownership or rights,
except as those rights may be limited or altered
by rules promulgated by a district.
Note that it does not say that Chapter 36 limits or alters
ownership or rights, but only that GCD rules may limit
or alter ownership or rights. One of the widely accepted
rules of statutory construction in Texas is that the
expression of one thing is the exclusion of another
(otherwise known to you Latin experts as expressio
unius).14 Therefore, Chapter 36 must first be interpreted
and applied consistently with ownership and rights as
they exist. This is a limitation on the meaning of Chapter
36. Chapter 36 cannot be interpreted to limit or alter
common law ownership of or rights in water. Once
Chapter 36 has been interpreted and applied consistently
with this limitation, GCDs may then adopt rules as
authorized by that construction of Chapter 36, and they
are prohibited from adopting rules not authorized by (i.e.
within the exemptions of) Chapter 36.
Among the bundle of sticks that can be owned in
connection with real property, the mineral estate is the
dominant estate.15 The seminal case addressing the rights
of a mineral estate owner in groundwater is Stradley v.
Magnolia Petroleum Co.16 In Stradley, Magnolia
Petroleum owned the mineral estate to a tract of land in
Huchinson County, and Alice Stradley owned the surface
estate. In December of 1937, Magnolia Petroleum began
operations on this land for the development of oil and
gas, by first drilling a water well to supply water
necessary for drilling the oil wells. By October of 1940
it had ten producing oil wells on this land. The Stradleys
sued to, among other things, recover monetary damages
for the alleged conversion of their groundwater, and
obtain an injunction preventing further appropriation of

A. How They Are Created Matters
Districts may be created through a special legislative
act (known as “enabling acts”), a landowner petition
process at the TCEQ, a landowner petition process to join
an existing GCD, or on a TCEQ initiative in a priority
groundwater management area (PGMA). Of the Districts
studied for this paper, one was created administratively,
and all others were created by enabling acts. Enabling
acts are special laws, and as such take precedence over
conflicting provisions in Chapter 36, which are general
laws. In practice, this means that a District created by an
enabling statute may have more or different powers than
those otherwise in Chapter 36, whereas those created
pursuant to the TCEQ’s process (or that of a predecessor
agency, which, in the case of Gonzalez County UWCD,
was the Texas Water Commission) cannot override the
provisions of Chapter 36.
Water Code § 36.052(a) provides that Chapter 36
governs the administration and operations of Districts,
and that other laws governing the administration of
districts created under Section 52, Article III, or Section
59, Article XVI, Texas Constitution, do not apply to
Districts. It then specifies that Chapter 36 prevails over
any other law in conflict or inconsistent with Chapter 36,
except that any special law governing a specific District
prevails over Chapter 36. However, the following
provisions prevail over a conflicting or inconsistent
provision of a special law that governs a specific district:

13

Water Code § 36.052(b)

14

P
P
P

See, e.g., Johnson v. Second Injury Fund, 688 S.W.2d 107,
108 (Tex. 1985)

§§ 36.107-36.108 [part of the powers and duties of
a District];
§§ 36.159-36.161 [part of District finances]; and
Subchapter I [performance review and dissolution

15

Humble Oil & Refining Co. v. Williams, 420 S.W.2d 133
(Tex. 1967)

16

4

155 S.W.2d 649 (Tex. Civ. App.–Amarillo, 1941, writ ref’d)
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water by Magnolia.
The court identified the controlling rule that the
conveyance of property implies a grant of all the
incidents which are essential to the full enjoyment of the
property. In the specific context of a mineral estate
owner’s right to use water, the court applied the rule as
follows:

the Railroad Commission of Texas provided
that the person holding the permit is
responsible for drilling and operating the water
well and the well is located on the same lease
or field associated with the drilling rig.
[emphasis added]
According to the RRC, “a rig that is actively engaged in
drilling or exploration operations for an oil or gas well
permitted by the Railroad Commission” includes a
drilling or workover rig and “exploration operations”
include well completion and workover, including
hydraulic fracturing operations.22 The RRC refers to
these types of water wells as temporary rig supply wells
(Temporary Rig Supply Wells).
This statute does not directly address several
important questions about the extent of this exemption
from District regulation. My conclusions, as analyzed in
my prior paper, are that :(1) Districts cannot require a
permit to drill a Temporary Rig Supply Well; (2)
Districts cannot restrict groundwater production from a
Temporary Rig Supply Well; and (3) Districts cannot tax
the production of water from a Temporary Rig Supply
Well; provided the well otherwise meets the requirements
of Water Code §36.117(b)(2).23

Prospecting for oil requires the drilling of a
well and if oil is discovered the development
of the land requires drilling more wells. The
drilling of wells necessitates the use of water.
Producing oil from a well that does not flow
necessitates pumping. Pumping requires
adequate machinery for raising the oil to the
surface. Transporting requires pipe lines and
storing requires tanks in which to place the
oil.17
Another court noted that the Stradley case simply
followed a “long line of decisions adopting the rule first
announced by the Supreme Court of Texas in the year
1916, in the case of Texas Company v. Daugherty...”18 In
dicta this court quoted from Guffey et al. v. Stroud19
holding that the right to take oil carries with it by
implication “a grant of the way, surface, soil, water, gas
and the like essential to the enjoyment of the actual grant
of the oil.”20

C. Ways Districts Can Regulate Producers
A District may require a well in this exempt class to
be permitted and to comply with all District rules if the
purpose of the well is no longer solely to supply water
for a rig that is actively engaged in drilling or exploration
operations for the oil and gas well.24 It appears that once
a well loses this exemption, it cannot reacquire the
exemption.25
A well in this exempt class must still be registered
in accordance with District rules26 and be equipped and
maintained to conform to the District’s rules requiring
installation of casing, pipe, and fittings to prevent the
escape of groundwater from a groundwater reservoir to
any reservoir not containing groundwater and to prevent
the pollution or harmful alteration of the character of the

B.

Some Ways Districts Cannot Regulate Producers
The “most special” statute that uniquely applies to
gas producers is Water Code § 36.117(b)(2), which
defines the following activities exempt from certain
District permitting requirements:
A District may not21 require any permit issued
by the District for the drilling of a water well
used solely to supply water for a rig that is
actively engaged in drilling or exploration
operations for an oil or gas well permitted by

17
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Id. at 651
22

See, Water Use in Association with Oil and Gas Activities
Regulated by the Railroad Commission of Texas, paragraph
4,accessed at
http://www.rrc.state.tx.us/barnettshale/wateruse.php on
March 12, 2010

18

McFarland Drilling Contractor v. Connell, 344 S.W.2d 493,
496 (Tex. Civ. App.–El Paso 1961), rev’d on other grounds,
347 S.W.2d 565 (Tex. 1961)

19

16 S.W.2d 527, 528, 64 A.L.R. 730 (opinion adopted by
Supreme Court)

23

McPherson, Don’t Hand Me No Lines, at pp. 17-19

20

24

Water Code § 36.117(d)(2)

25

See, McPherson, Don’t Hand Me No Lines at p.20

26

Water Code § 36.117(h)(1)

McFarland Drilling Contractor, 344 S.W.2d at 495

21

“May not” imposes a prohibition and is synonymous with
“shall not.” Tex. Govt. Code (Code Construction Act) §
311.016(5)
5
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water in any groundwater reservoir.27 The driller of a
water well exempt under this subsection must file the
drilling log with the District.28 This subsection does not
exempt a well to supply water for a subdivision of land
for which a plat approval is required by Texas Local
Govt. Code Chapter 232.29 A District may require that
records be kept and reports be made of the drilling,
equipping, and completing of these exempt water wells,
and of the production and use of groundwater, and in
order to accomplish this, a District may require an owner
or operator of the water well to report groundwater
withdrawals by adopting rules that impose reasonable
and appropriate reporting methods and frequency.30
Generally, for this class of exempt well, a District
cannot require a drilling permit, restrict production, or
assess a tax on production, but it can require registration
of the well and regulate and verify the construction
standards of the well.

of the District, including those on producers. And in
areas with no Districts, residents sometimes initiate or
support the formation of Districts so they can apply some
restrictions of their own.
When groundwater is removed as a source of fresh
water for producers, producers have no choice but to turn
to surface water. Surface providers sell water to
producers via contracts. This may or may not be a
positive development. At a minimum, a District may
cost landowners in the District the opportunity to earn
that revenue instead of passing that opportunity to a
surface water supplier. And again, this may or may not
be a positive development.
The remainder of this section will review in more
detail the three primary activities of producers identified
above, to more scientifically and objectively understand
the context of the tensions between Districts and
producers.

IV. THE TENSIONS AND CONFLICTS OF
INTERPLAY
There are primarily three particular operations by
producers that have the potential to affect groundwater
resources: (1) they use fresh water to drill a well, which
affects the volume of groundwater in a resource; (2) they
mix “proppants” into a large volume of fresh water and
inject this mixture into the shale at high pressure to
stimulate gas production (this operation is generally
referred to as hydraulic fracturing or “fracing” a well),
which also affects the volume of groundwater in a
resource, and some are concerned that the contents of the
fracing fluids may affect the quality of groundwater
resources ; and (3) they dispose of the resulting drilling
fluids and used frac fluids (some fluids are recycled and
reused, as discussed in more detail herein), which
concerns some that this disposal may affect the quality of
groundwater.
Each of these three operations causes a reaction
from some (but not all) Districts. As detailed in the
survey developed for this paper, at least one District
seeks to directly restrict the volume of groundwater
supply available, including the supplies to producers for
use in drilling and fracing wells. Some Districts seek to
tax the groundwater used by producers to drill and frac
wells, perhaps intending the financial burden to be a
disincentive for producers to use groundwater. Some
Districts assess increased taxes on water transported out

A. Drilling Fluids
Producers use large volumes of fresh water as the
base for drilling fluids. Drilling fluids are a necessary
part of the drilling process. They circulate cuttings (rock
chips created as the drill bit advances through the rock)
to the surface to clear the borehole. They also lubricate
and cool the drilling bit, and they stabilize the wellbore,
preventing cave-in. They are also used to control
downhole fluid pressure.31
Drilling fluids are not subject to regulation by
Districts, or the TCEQ. Pursuant to Water Code §
26.131, the RRC regulates drilling fluids. Therefore, the
only “interplay” that may occur between producers and
Districts over drilling fluids is the act of acquiring the
volume of groundwater for the drilling fluids.
Tarrant Regional Water District reports anecdotally
that drilling fluids use on average approximately 10,000
to 15,000 barrels of water32 per gas well. Different
producers use different amounts, probably due to
proprietary drilling techniques.
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B.

Hydraulic Fracturing
Hydraulic fracturing of shale to recover natural gas
is not a new technology. Halliburton first used this
technique to stimulate an oil well site in Duncan,
Oklahoma, in March of 1949. Hydraulic fracture
technology continues to change due to technological
advances, but in essence a gas well is drilled vertically
down to the shale, then horizontally through the shale

Water Code § 36.117(h)(2)
31

28

Water Code § 36.117(i)

29

Water Code § 36.117(j)

30

Water Code § 36.111(a) and (b)

Modern Shale Gas Development in the United States: A
Primer (U.S. Department of Energy Office of Fossil Energy
and National Energy Technology Laboratory, April 2009)
(Modern Shale Gas Primer), p. 55

32
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420,000 to 630,000 gallons (42 gallons per barrel)
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formation, to expose a large part of the wellbore to the
shale formation. Exhibit 4 is a diagram comparing a
typical horizontal well to a vertical well.
After drilling the gas well, hydraulic fracturing
fluids are pumped into the well. These fracturing fluids
consist predominantly of fresh water. There are scientific
and financial reasons for using fresh water, although
potable water is not necessary. Various other materials,
generally termed “proppants” are added to the water
before being pumped into the well. On a practical level,
the addition of proppants changes water to frac fluids.
Attached as Exhibit 5 is a pie chart showing the typical
composition of frac fluids.
Hydraulic fracturing of horizontal gas wells is
accomplished in stages. The current practice is to apply
a sequence of frac fluid pumping events in which
millions of gallons of fluids are pumped in a carefully
engineered, controlled and monitored manner into the
wellbore above fracture pressure.33 When the fluids are
released from the wellbore into the shale formation, the
pressure causes the shale to break apart (fracture),
releasing the gas contained in the shale. Pressure is
increased by pumping additional fluids into the well, to
increasing the size of the fractures (and recovery of gas).
The amount of pressure to use is a highly engineered,
heavily analyzed, and carefully monitored activity. Too
much pressure can ruin the well, and too little pressure
will leave too much gas in the shale.
The length of the exposed wellbore is generally too
long to maintain downhole pressure sufficient to
stimulate the entire length of a lateral in a single
stimulation event. So smaller portions of the lateral
wellbore are isolated and fractured one area at a time,
beginning at the farthest end of the wellbore, and moving
uphole as each section of the well is completed, until the
entire lateral well has been stimulated. In other words,
water is released from the wellbore into the shale
formation from a series of smaller sections of the
wellbore. These isolated portions or sections are referred
to as “stages.” Each stage of a horizontal well fracture
stimulation is similar to a fracture treatment for one
vertical shale gas well.34 This practically explains why
a horizontal well uses a much larger volume of water
than a vertical well.
Frac technology has progressed in sophistication to
the point where a series of different volumes of fracture
fluids, with specific additives and proppant
concentrations, can be injected sequentially so that each
stage can have its own unique volume of fluid and thus
pressure. These amounts are designed to optimize
33
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fracture patterns in the shale being impacted by each
separate stage. The goal is to maximize recovery of gas
from the shale.
In 2004 the EPA concluded a study that found frac
fluids were not hazardous to human health or the
environment.35 Based at least in part on this study,
Congress exempted hydraulic fracturing fluids from the
CWA. Prior to this 2004 study, the EPA entered into a
Memorandum of Agreement36 with three service
companies pursuant to which these companies
voluntarily agreed to eliminate diesel fuel in hydraulic
fracturing fluids injected into coalbed methane (CBM)
production wells in underground sources of drinking
water (USDWs) and, if necessary, select replacements
that would not cause hydraulic fracturing fluids to
endanger USDWs. However, recently, as of March,
2010, there are articles beginning to be reported in the
news media that at least one of these service companies
has breached this MOA by continuing to use diesel fuel
in fracture fluids. This story is still developing.
Since frac fluids are not regulated by Districts, the
only “interplay” that may occur between producers and
Districts over frac fluids is the producers’ act of
acquiring the volume of groundwater used for the frac
fluids.
C. Disposal of Drilling Fluid, Frac Fluids, and
Produced Water
Water Code § 36.117(l) sets out a broad exemption.
It provides in relevant part:
This chapter [the entirety of Chapter 36] does
not apply to production or injection wells
drilled for oil, gas, sulphur, uranium, or brine,
or for core tests, or for injection of gas,
saltwater, or other fluids, under permits issued
by the Railroad Commission of Texas.
A District cannot require any drilling permit, operating
permit, transportation permit, or any other type of permit,

35

Evaluation of Impacts to Underground Sources of Drinking
Water by Hydraulic Fracturing of Coalbed Methane
Reservoirs, Final, June 2004, at 4-11. Accessed online
March 12, 2010, at
http://www.epa.gov/safewater/uic/wells_coalbedmethanestu
dy.html
36

A Memorandum of Agreement between The United States
Environmental Protection Agency and BJ Services Company,
Halliburton Energy Services, Inc., and Schlumberger
Technology Corporation (December 12, 2003). Accessed
o n l i n e
M a r c h
5 ,
2 0 1 0 ,
a t
http://www.epa.gov/ogwdw000/uic/pdfs/moa_uic_hyd-fract.
pdf

Modern Shale Gas Primer, p. 61

34

The factual information in this paragraph and the following
paragraph is derived from Modern Gas Primer, pp. 56-58.
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Water Supply Division, June, 2007) (the Mills
Study)

for these wells. One would therefore be tempted to
conclude that there is no “interplay” between Districts
and producers regarding injection wells used to dispose
of these waste materials. But one would be wrong.
Districts inject (pun intended) themselves into these
wells by opposing injection well applications filed with
the RRC. For example, Upper Trinity GCD and Middle
Trinity GCD reportedly review every injection well
permit application filed for the drilling of an injection
well within each of those Districts, respectively, and in
certain cases they have aggressively opposed the
injection well permit application, or otherwise negotiated
with the operator to obtain various desired concessions
regarding the design, construction and/or operation of the
injection well. Anecdotally, RRC staff have indicated
that they doubt the RRC will ever be able to
administratively approve an injection well permit again,
due to intervention and opposition to applications by
Districts. Nevertheless, a District’s role in relation to
disposal of drilling and frac fluids is mostly limited.

High Efficiency Evaporation Equipment
Physicochemical Treatment
Membrane Separation
Use of non-potable fresh water
Recycling used fluids

Each of these technologies are in their infancy, and they
are not saving large volumes of fresh water yet, but
significant effort is being expended to develop these
technologies into financially and technically viable
options.
E.

So How Much Water Is Being Used, Anyway?
There are at least four professional studies that
discuss the volume of water currently being used to
develop the Barnett Shale, some of which also project
how much water will be required to develop the entire
field. These studies are:
1.

Harden, Northern Trinity-Woodbine GAM
Assessment of Groundwater Use in the Northern
Trinity Aquifer Due to Urban Growth and Barnett
Shale Development, December, 2006, (the Harden
Study)

2.

Mills, Updated Evaluation for the North-Central
Texas - Trinity and Woodbine Aquifers - Priority
Groundwater Management Study Area (TCEQ

3.

Galusky, Fort Worth Basin/Barnett Shale Natural
Gas Play: An Assessment of Present and Projected
Fresh Water Use (Texerra for the Gas Technology
Institute) (2007) (the Galuxy Study)

4.

Pinot, J.-P., 2009, Assessment of Industry WaterUse in the Barnett Shale Gas Play (Fort Worth
Basin) (Gulf Coast Ass’n of Geological Societies
Transactions, V. 59, pp. 539-551 (2009) (the Pinot
Study)

The Harden Study was a Texas Water Development
Board-(TWDB) funded project. It was relied on
extensively by the Mills Study. The Mills Study served
as the basis for the TCEQ determination that 13 counties
in and around the Dallas-Fort Worth Metroplex should
be designated as a PGMA. The Galusky Study was
performed under the direction of the Gas Technology
Institute to gather data on the present and future fresh
water consumption by Barnett Shale natural gas
producers.
The Pinot Study presents a summary of a TWDB
funded study and then takes several additional analytical
steps. This work was initially performed to provide input
to an updated version of the Harden Study of the Trinity
Groundwater Availability (GAM) model. The Pinot
Study focuses on estimating future water use by
extrapolating historical data, and also by including soft
data such as geological knowledge and geologic insight
and discussions with operators.
The author is not aware of any similar completed
studies for the Haynesville Shale or Eagle Ford Shale at
this time, and limited efforts to locate any such studies
proved fruitless; however, as more activity occurs in
those fields, justifying the expenditure of time and
money to develop those projections, a similar
methodology should allow for modeling projected water
use in those shale plays as well.37
The reason the Barnett Shale water demands have
been studied is because the Barnett Shale is in RWPG C,
already the most populous RWPG in Texas. According
to its most recently adopted regional plan, Region C has
approximately 400,000 more people than the next most
populous region (Region H, which includes Houston),
and over the next 50 years it is expected to match Region
H person for person and add an additional 2.2 million
people. The water demands of this projected population
explosion, when coupled with water demands to develop

D. Development of New Technologies to Recycle or
Reuse Water
The oil and gas industry is working on alternative
treatments in attempts to reuse and recycle produced
water and drilling fluids. These technologies include:
P
P
P
P
P
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Mr. Pinot has indicated to the author that he is preparing
similar reports for the Haynesville Shale and Eagle Ford Shale,
among other areas in Texas.
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the Barnett Shale, have motivated completion of these
studies.
Attached as Exhibit 6 are the water use projection
conclusions of the Pinot study. These charts show a high
water use, a low water use, and a medium water use, in
acre-feet. The factor making projecting water use so
challenging is the market for oil and gas. The amount of
drilling activity (and the associated water use) is highly
dependent on the market price of oil and gas. Since
predicting this market is very difficult, accurately
predicting water use, especially as a function of time
(thus allowing for recharge of the aquifer) is very
difficult.
Tarrant Regional Water District routinely sells
surface water supplies (i.e. from its reservoirs) to
producers for use in drilling and fracing fluids. It reports
anecdotally that it does not meter water use because it
can determine, with reasonable accuracy, the amount of
water a frac job will use based on the well specifications
and the identity of the producer. Tarrant Regional Water
District’s experience is that a frac job will take on
average between 75,000 to 80,000 barrels of water.38
This is in addition to the volume of water used for
drilling fluids.

require many truck trips. And these trucks are very
heavy, so they can cause damage to roadways.
However, in many cases, producers must pay impact
fees to governments (e.g. cities, counties) for the
increased traffic and effects on roadways caused by a
new well site. If the governmental authorities choose to
use those impact fees on something other than repairing
the affected roads (something I have personally
experienced), the complaint is with the governmental
entity, not a District. Furthermore, other governmental
entities have the power to require noise abatement
measures at well sites; Districts do not have such powers.
Wise District board members will see these types of
complaints for what they are: they may or may not be
valid against the producer(s), but addressing these issues
with Districts is beyond the scope of Water Code Chapter
36 and the Texas Constitution’s authorization of
Districts. They must be dealt with through other
governmental entities and regulatory authorities.
V. A SURVEY OF HOW AFFECTED DISTRICTS
ATTEMPT TO REGULATE GROUNDWATER
USED TO DRILL AND EXPLORE FOR
MINERALS
Attached as Exhibit 8 is a chart comparing and
contrasting the Districts listed in Section I.B. of this
paper. I reviewed their enabling acts and rules to identify
which Districts were regulating Temporary Rig Supply
Wells as allowed by Water Code §36.117. I also
reviewed their enabling acts and rules to identify which
Districts were going beyond the limitations of Water
Code §36.117 regarding Temporary Rig Supply Wells.
Other interesting aspects of a District’s enabling acts,
rules or management plans (in the author’s subjetive
opinion) are listed below.

F.

Is All this Conflict Really about the Water? False
Interplays
For some, attempting to use Districts to restrict the
volume of groundwater being produced is not necessarily
about the volume of groundwater being produced. Other
common complaints about the activities of producers
include:
P
P
P
P
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Aesthetics: Drill sites are large and unsightly.
Locations: Drill sites are too close to homes and
businesses.
Traffic: Increased numbers of vehicles, and large
trucks transporting water, supplies and waste to and
from pad sites, clog and destroy roads.
Noise: Drill sites are loud and noisy.

Bee GCD
Bee GCD’s enabling act does not reference or
change Water Code §36.117. Its rules do not specifically
address Temporary Rig Supply Wells.
Rule 22 includes a prohibition on permanently
severing water rights from the land.

Some residents may try to use a District’s power to
manage groundwater as a means to address these other
complaints. Their ultimate goal is to slow down, hamper,
stop or otherwise harass producers in the hopes they will
not develop minerals in an area. For them, Districts are
pawns in their fight against producers.
These complaints may be valid. For example,
consider the fact that a truck equipped to haul water to a
well site, and drilling fluids away from a well site, holds
only 110 barrels of fluid. Clearly, one frac job can

Duvall GCD
Duvall GCD’s enabling act does not reference or
change Water Code §36.117. Its rules do not specifically
address Temporary Rig Supply Wells. However, if the
well is to be transferred to the landowner after the oil and
gas drilling is complete, the District verifies that the
well(s) comply with spacing requirements and production
limitations.
Rule 19 includes a prohibition on permanently
severing water rights from the land.

38

3,150,000 to 3,360,000 gallons (42 gallons per barrel);
9.666995 to 10.311461 acre-feet

Evergreen UWCD
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A permit is required to change the intended use of a
well. Rule 5.8(a). The District has 5 business days to
review a well registration and advise the registrant
whether the well is exempt or non-exempt. If the well is
exempt, the registrant may begin drilling immediately
upon receiving the approved registration. Rule 6.2(b).
It is not entirely clear whether the District’s
minimum well construction standards apply to
Temporary Rig Supply Wells. The applicable rule, Rule
6.4, describes the minimum standard without stating
whether the rule applies to all wells or just non-exempt
wells. From a practical perspective, it would behoove a
landowner granting permission for the drilling of a
Temporary Rig Supply Well to require that the well
meets the applicable well construction standards if the
well will be transferred to the landowner after the
temporary use is complete.
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has acquired the right to capture the groundwater from
beneath, subject to the Rules of this District.”
Water wells to supply water for hydrocarbon
production must meet the spacing requirements of this
District unless no space is available within 300 feet of the
production well or the central injection station or as
exempted by Texas Water Code §36.117.
Harrison County GCD
This District is so new it only has an enabling act.
Live Oak UWCD
This District reported that its rules and management
plan will be amended before 2011.
An application to transport water out of this District
must be accompanied by an application fee in the amount
of $10,000. Rule 22(1)(d). These rules specifically
authorize the District to read water meters on the wells in
the District. So, although its rules do not require
operators to report water use, there is a mechanism in its
rules by which it can obtain that information.

Goliad County GCD
Section 15(a)(1)(A) of its enabling act specifically
recognizes the exemptions of Water Code §36.117.
Requiring reports to be filed on exempt water wells is
prohibited by Section 15(a)(4) of its enabling act. Filing
the driller’s log is included in this prohibition by Section
15(b).
The Drought Contingency Plan may place
production restrictions on exempt wells. Section V(a).
However, its current drought conditions contingencies do
not affect exempt wells.
Temporary Rig Supply Wells fall within this
District’s definition of “Registered well.”
For exempt domestic wells incapable of producing
more than 25,000 GPD, a new well may not be drilled
within 135 feet from the property line or water rights line
of any adjoining landowner or the boundary line of a
water rights owner. The minimum distance from the
property line must always be a minimum of 50 feet for
those whose applications do not meet the 135 foot rule.
Rule 12.7. This requirement could affect landowners to
whom a Temporary Rig Supply Well is transferred.
Water produced by an exempt well may not be sold.
Rule 12.8. Consider how many loopholes this simple
statement provides in the context of a landowner who
would, but for this rule, sell water to a producer for a rig.

McMullen GCD
Similar to Live Oak UWCD, these rules specifically
authorize the District to read water meters on the wells in
the District. So, although its rules do not require
operators to report water use, there is a mechanism in its
rules by which it can obtain that information.
Rule 19 specifically prohibits permanently severing
water rights from the land.
This District’s enabling act and rules are completely
silent about the exemptions of Water Code §36.117. Its
definition of“exempt well” in its rules is different than
Water Code §36.117. As such, nothing overrides or
changes the exemption for Temporary Rig Supply Wells.
This District clearly interprets Managed Available
Groundwater as a ceiling on production (a limitation),
and not a floor (minimum amount). Rule 11(c) provides
that “[u]nder no circumstances may the aggregate total of
all production permits exceed the managed available
groundwater in the District.”
Middle Trinity GCD
Once District staff determines the well is an exempt
well under its Rule 5.4, the registrant may begin the
drilling or other well-related activity immediately upon
receiving the approved registration. Rule 5.2(b).
This District’s rules specifically contemplate the
transfer of a Temporary Rig Supply Well from a
producer to the landowner. Rule 5.4(c) requires such
well to be permitted and comply with all District rules
once its purpose changes. Practically, in order to be able
to comply with those rules, the well would have to be
drilled in compliance with the District’s spacing
requirements, so Rule 5.4(e), which imposes the well

Gonzalez County UWCD
This District reported that it is in the process of
amending their rules but there is no set timetable for
adoption.
In addition to the exempt wells described in Water
Code §36.117, this District also exempts all domestic and
livestock wells. Management Plan Section 11.3.
The rules include a definition for “water rights” as
follows: “‘Water rights’ shall mean a defined number of
surface acres, within each tract of land, which a person
10
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spacing requirements on exempt wells, may at first
appear to be at least somewhat redundant. However, the
rules impose one spacing requirement on exempt wells
(Rule 7.3), and a different spacing requirement on
permitted (non-exempt) wells (Rule 7.4). The spacing
requirements for exempt wells are as specified in 16 Tex.
Admin. Code §76.1000. This section also includes some
well construction standards.
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water rights line of any adjoining landowner). Rule 7.1.
The District may waive the spacing requirements if the
adjoining landowner states they have no objection to the
proposed location of the well.
Prairielands GCD
This District is so new it only has an enabling act.
The provisions of its enabling act applicable to
Temporary Rig Supply Wells are identical to those of the
North Texas GCD, summarized above.

North Texas GCD
This District is so new it only has an enabling act.
Its enabling act may be internally inconsistent. Special
Districts Local Laws Code §8856.103 provides as
follows: “Groundwater regulation under this chapter
applies to all persons except as exempted from permitting
under Section 36.117, Water Code, or this Chapter.” The
word “or” is ambiguous. Does this mean that an exempt
well is either a well defined as exempt under Section
36.117, or a well defined as exempt under the enabling
act? Or does it mean that an exempt well must meet both
the requirements of Section 36.117 AND its enabling
act? It seems clear that the intent was to allow the
enabling act to overrride Section 36.117.

Upper Trinity GCD
This District is of the strong opinion that it can
regulate Temporary Rig Supply Wells. However, its
enabling act provides that “Groundwater regulation under
this chapter applies to all persons except as exempted
under Section 36.117, Water Code, or this chapter.” As
with the enabling act for North Texas GCD, this may be
ambiguous.
This District’s enabling act specifically subjects all
exempt wells to well spacing requirements. The District
recently adopted temporary rules that restrict production
tied to well spacing. Therefore, this District attempts to
restrict production from Temporary Rig Supply Wells.
This District’s enabling act also specifically allows
the District to adopt rules requiring exempt wells, other
than domestic and livestock wells, to register the well
and report groundwater withdrawals. Finally, the
enabling act also allows the District to assess production
fees for groundwater produced from exempt wells.

Northern Trinity GCD
The version of temporary rules for this District
reviewed for this paper were the redline draft dated
March 5, 2010, as proposed for board consideration on
March 11, 2010.
Its rules specifically contemplate that water rights
may be permanently severed from the land. See the
definition of “well owner”, Rule 1.1(33).
This District’s temporary rules provide that “No
permit of any kind is required under these Temporary
Rules....a permit is not required under these Temporary
Rules to drill, equip, operate, or complete a well, produce
water from a well, or to substantially alter the size or
capacity of a well.”
The District imposes a $500 fee to register each
well, for any new well for which drilling commences on
or after October 1, 2010. This well registration fee
applies to exempt wells and non-exempt wells.

Wintergarden GCD
This District also appears to interpret Managed
Available Groundwater as a ceiling above which
production cannot be permitted. See Rule 1.1(32).
Registration is defined as registering exempt wells,
and includes the issuance and recordation of a certificate
issued by the District.
This District also has a specific rule prohibiting ex
parte communications with board members. Rule 2.6.
These rules have an interesting provision regarding
Groundwater Quality. Persons generating, transporting,
disposing, applying or otherwise managing substances
defined by law as solid waste, hazardous waste, or
radioactive waste, or as sludge, must follow all federal,
state and local environmental laws.
This District recognizes the exemption for
Temporary Rig Supply Wells, and expands that
exemption for water wells located “in close proximity to
the drilling rig.” Rule 9.1(c)(1)(iii).
This District charges a fee ($10.00) to drill an
exempt well.

Panola County GCD
Its rules also specifically contemplate that water
rights may be permanently severed from the land. See
the definition of “well owner”, Rule 1.1(cc).
Pecan Valley GCD
This District has a specific rule about ex parte
communications with board members. Rule 2.5. It also
provides a means to obtain certified copies of its records.
Rule 4.2.
Exempt wells are subject to spacing requirements
(minimum distance of 50 feet from the property line or

VI. QUESTIONS AND CHALLENGES FOR YOUR
WHISKEY
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Based on my experiences and observations over the
past few years, as Districts have begun to more fully,
deliberately and aggressively interact with the oil and gas
industry, I have the following concerns, suggestions and
unresolved questions.
I offer these for your
consideration and debate. In other words, if water’s for
fightin’ and whiskey’s for drinkin’, here are some good
conversation starters.
Control of water can be used to control
development. The purpose of regional water planning is
to meet the needs of the developing areas of the state.
But Districts who don’t want their area to develop can
artificially slow development, which is the opposite of
the goal of our overall state water planing . Is this wise
to allow? Should more groundwater supply policy
decisions be made centrally, such as at the TWDB,
narrowing Districts’ roles to working a state-wide
policy?
Groundwater planning must be made more
consistent with regional water planning and plans. There
is insufficient connection/consideration given to regional
water plans. Although the state recently changed joint
planning to elevate the priority of a District’s planning
over a regional water plan ( in regard to Desired Future
Conditions), once the regional water plan is adopted,
Districts’ rules should at least provide a groundwater
supply consistent with the supply used for regional water
planning until the next round of regional planning. This
is most acutely felt when a District comes into existence
after the adoption of a regional plan, and devises its rules
and temporary rules before a regional water planning
group can take into account the effect of those rules on
the water supply for that region.
Exempt wells should be standardized across the
state. Attempts to change Water Code §36.117 should be
addressed and resolved (eliminated) in favor of providing
equality across the state. If a producer drills one
groundwater well in Tarrant County, and one in Johnson
County, and uses the water identically for supplying a
temporary rig, the water those wells produce should
receive exactly equal treatment. This appears to be
required in order to provide Equal Protection under the
law.
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Regional Water District staff (all of whom shall remain
nameless to protect the innocent). Thank you to all of
these individuals.
VIII.

MORE INFORMATION
For more information on water and
environmental matters please visit my firm’s websites:
Water:

Environmental:

THE END
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EXHIBIT 1
MAP OF THE BARNETT SHALE

Source: Harden Study, p. 4
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EXHIBIT 2
MAP OF THE HAYNESVILLE SHALE
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EXHIBIT 3
MAP OF THE EAGLE FORD SHALE

Source: Crandell, Pehlivanova, and Zenker, Producers Flock to the Eagle Ford Shale, Barclays Capital, North American
Natural Gas and Power (February 16, 2010), p. 3
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EXHIBIT 4
COMPARISON OF A TYPICAL HORIZONTAL GAS WELL AND VERTICAL GAS WELL

Modern Shale Gas Primer, p. 46
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EXHIBIT 5
COMPOSITION OF FRAC FLUIDS

Modern Shale Gas Primer, p. 62
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EXHIBIT 6
PINOT STUDY CONCLUSIONS

Pinot Study, p. 550

18

Chapter 12

19

I
L
C
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Panola County GCD

Pecan Valley GCD

Prairielands GCD

Upper Trinity GCD

Wintergarden GCD

13

8

8

15

11

8

8

8

13

16

11

13

15

13

16

15

GMA

HB 3602 (75 Leg. R.S. 1997)

SB 1983 (80 Leg. R.S. 2007)

SB 726 (81 Leg. R.S. 2009)

HB 3231 (77 Leg. R.S. 2001)

HB 1498 (80 Leg. R.S. 2007)

HB 4028 (80 Leg. R.S. 2007)

SB 2497 (81 Leg. R.S. 2009)

SB 1655 (77 Leg. R.S. 2001)
SB 1209 (81 Leg. R.S. 2009)

SB 1911 (76 Leg. R.S. 1999)

SB 1675 (71 Leg. R.S. 1989)
HB 2176 (73 R.S. 1993)

SB 726 (81 Leg. R.S. 2009)

Created by Petition to the Texas
Water Commission, 1993
SB 1693 (74 R.S. 1995)

HB 3651 (77 Leg. R.S. 2001)

HB 116 (59 Leg. R.S. 1965)

HB 2070 (79 Leg. R.S. 2005)
SB 1847 (80 Leg. R.S. 2007)

SB 16 (75 Leg. R.S. 1997)
SB 1036 (77 Leg. R.S. 2001)

Enabling Act

Of these 16 districts, there are 10 different combinations of RWPGs and GMAs.

C

Northern Trinity GCD

N

Live Oak UWCD

C

D

Harrison County GCD

North Texas GCD

L

Gonzalez County
UWCD

G

L

Goliad County GCD

Middle Trinity GCD

L

Evergreen UWCD

N

N

Duval County GCD

McMullen GCD

N

RWPG

Bee GCD

District

1-25-06

Due 11-6-10

Due 9-1-12

12-9-08

1-20-09

Draft 3-5-10

Due 12-31-12

4-2-09

8-7-08

9-21-05

Not Confirmed

5-14-09

11-13-08

Draft 1-23-09

Due 7-25-12

8-5-08

Mgt. Plan

Temp 2-9-09

9-22-09

Temp 1-20-09

Temp Draft 3-5-10

5-11-04

11-13-08

4-8-08

2-13-03

2-27-04

12-19-05

Rules

7-1-08

10-5-09

Drought
Contingency
Plan
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EXHIBIT 8
SUMMARY OF ENABLING ACTS AND DISTRICT RULES
AFFECTING TEMPORARY RIG SUPPLY WELLS (TRSW)
WHAT DISTRICTS CANNOT LEGALLY DO
District

Specifically
change 36.117?

Require a
permit to drill
a TRSW?

Restrict
groundwater
production from a
TRSW?

Tax production of
groundwater from
a TRSW?

Bee GCD

No

No

No

No

Duval County GCD

No

No

No

No

Evergreen UWCD

No; Rule 5.3(5)

No; Rule 5.3(5)

No; Rule 5.3(5)

No; Rule 5.3(5)

No; Rule 12.8

No

No

No

Gonzalez County UWCD

No; Enabling Act
Section 15

No

No

No

Harrison County GCD

No; Special
Districts Code
Section 8850.005

N/A

N/A

N/A

Live Oak UWCD

No

No; Rule 5(b)

No

No

McMullen GCD

No

No

No

No

No; Rule 5.4(a);
Rule 5.4(e)(3)
imposes spacing
requirements on
exempt wells

No

No

No

Yes; in many
respects

Irrelevant given
other
provisions;
effectively yes

Yes; Special
Districts Code
Section 8856.103(c)

Yes; Special
Districts Code
Section 8856.152(c)

No; Special
Districts Code
Section 8820.101

No; Rule 3.2

No; Rule 2.3

No; Rule 2.3

No

No; Rule 3.3

No

No

Pecan Valley GCD

No; Rule 5.2

No; Rule 6.4(2)

No

No

Prairielands GCD

Yes; in many
respects

Irrelevant given
other
provisions;
effectively yes

Yes; Special
Districts Code
Section 8855.103(c)

Yes; Special
Districts Code
Section 8855.152(c)

Upper Trinity GCD

Yes; in many
respects

Yes; Special
Districts Code
Section 8830.

Yes; Rule 4.3

Yes; Special
Districts Code
Section 8830.152(c)

Wintergarden GCD

No

No

No

No

Goliad County GCD

Middle Trinity GCD

North Texas GCD

Northern Trinity GCD

Panola County GCD
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WHAT DISTRICTS MAY LEGALLY DO
District

Require
registration of
TRSWs?

Apply well constr.
stds. to TRSWs?

Require filing of
driller’s log for
TRSWs?

Require reporting
of water
withdrawals from
TRSWs?

Bee GCD

Yes; Rule 3

Yes; Rule 7

Yes; Rule 7

No

Duval County GCD

Yes; Rule 3

Yes; Rule 7

Yes; Rule 7

No

Evergreen UWCD

Yes; Rule 6.2(b)

No

Yes; Rule 6.8

No

Yes; Rule
11.1(B)

Yes; Rule
12.2(A)(2)

Yes; Rule 11.2

No

Gonzalez County
UWCD

Yes

Yes; Rule 4(C)

Yes; Rule 4(C)

No

Harrison County GCD

N/A

N/A

N/A

N/A

Live Oak UWCD

Yes; Rule 7(a)

Yes; Rule 8(a)

Yes; Rule 7(a)

No

McMullen GCD

Yes; Rule 3

No

Yes; Rule 7

No

Yes; Rule 5.2(a)

Yes; Rule 5.4(e) and
Rule 7.5

Yes; Rule 5.4(f)

Yes; Rule 5.3

N/A

N/A

It may; Special
Districts Code
Section 8856.152(d)

Yes; Special
Districts Code
Section 8856.105

Northern Trinity GCD

Yes; Rule 2.3

Yes; Rule 2.3

Yes; Rule 2.3

Yes; Rule 2.3

Panola County GCD

Yes; Rule 3.1

Yes; Rules 3.8, 4.4

Yes; Rule 3.8

No

Pecan Valley GCD

Yes; Rule 5.1

Yes; Rule 12.3

Yes; Rule 12.3

No

Prairielands GCD

N/A

N/A

It may; Special
Districts Code
Section 8855.152(d)

Yes; Special
Districts Code
Section 8855.105

Upper Trinity GCD

Yes; Special
Districts Code
Section 8830.105

Yes; Rules 3.7 and
4.4

No

Yes; Special
Districts Code
Section
8830.152(d)(2)

Wintergarden GCD

Yes; Rule 9.2

Yes; Rule 6.7

Yes; Rule 9.5

No; Rule 9.7

Goliad County GCD

Middle Trinity GCD
North Texas GCD

Legend: “Special Districts Code” means Special District Local Laws Code
“N/A” means Not Applicable, usually because a District has not adopted rules yet
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