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1.0 EXECUTIVE SUMMARY

District Representatives in Groundwater Management Area 14 (“GMA 14”) developed this
Explanatory Report as part of the requirements included in Texas Water Code Section 36.108,
as part of the joint-planning process for the current round of joint planning (September 1, 2010
— May 1, 2016). This GMA 14 Explanatory Report contains two main elements required in
statute for the joint-planning process: the desired future conditions (“DFCs”) statement for all
relevant aquifers that was adopted by District Representatives for GMA 14 during a regularly
scheduled meeting on April 29, 2016, and documentation of all data, analyses, and supporting
materials including policy and technical issues considered by the District Representatives of
GMA 14 from July 26, 2013, through April 29, 2016 All required considerations included in
Texas Water Code Section 36.108 (d)(1-9) are included in this GMA 14 Explanatory Report.

The Texas Water Development Board (“TWDB”) has made available an “Explanatory Report
Checklist,” which it uses to determine administrative completeness with respect to the
requirements of statute and administrative rules. To facilitate this review by the TWDB, a
populated Explanatory Report Checklist is included in Appendix A.

Groundwater conservation districts (“GCDs”) located within a groundwater
management area are required to meet at least annually to jointly review each other’s
management plans and consider proposals to adopt new or amended DFCs (Texas Water Code
Section 36.108(c)). A DFC is “the desired, quantified condition of groundwater resources (such
as water levels, spring flows, or volume) within a management area at one or more specific
future times as defined by participating groundwater conservation districts within a
groundwater management area as part of a joint-planning process.” (31 Texas Administrative
Code Section 356.10(6))

The TWDB designated the Northern Gulf Coast Aquifer System, made up of the Chicot
Aquifer, the Evangeline Aquifer, the Burkeville Confining Unit, and the Jasper Aquifer, along
with small portions of other major and minor aquifers, as GMA 14 (Figure 2-1). Included within
GMA 14 are the following counties and GCDs:

Groundwater Management Area 14 7
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Districts Counties
Bluebonnet GCD Austin
Grimes
Walker
Waller
Brazoria County GCD Brazoria
Lone Star GCD Montgomery
Lower Trinity GCD Polk
San Jacinto
Southeast Texas GCD Hardin
Jasper
Newton
Tyler
Other
Fort Bend Subsidence District Fort Bend
Harris-Galveston Subsidence District Galveston
Harris
No district
Chambers
Jefferson
Liberty
Orange
Washington

GMA 14 District Representatives first adopted DFCs in 2009. The GCDs in GMA 14 are
required to adopt proposed 2016 DFCs before May 1, 2016. The District Representatives began
joint-planning meetings focused on the review and adoption of updated DFCs in April of 2013,
and held an additional ten meetings to develop proposed DFCs for each relevant aquifer in
GMA 14. At their June 24, 2015, meeting, the District Representatives unanimously adopted
the “RESOLUTION FOR THE APPROVAL OF PROPOSED DESIRED FUTURE CONDITIONS FOR ALL
AQUIFERS IN GROUNDWATER MANAGEMENT AREA 14.” The Resolution, along with
supporting materials considered prior to adoption of the Resolution, was submitted to the
individual GCDs on July 6, 2015. All of the Districts subsequently posted the public notices for
individual GCD public hearings on the proposed DFCs as required by Texas Government Code
Chapter 551 and by Texas Water Code Section 36.108(e). Copies of the public notices given for
all required public hearings are contained in Appendix B. Subsequently, at their April 29, 2016,
meeting, the District Representatives adopted the “RESOLUTION FOR THE APPROVAL OF
DESIRED FUTURE CONDITIONS FOR ALL AQUIFERS IN GROUNDWATER MANAGEMENT AREA
14.”

8 Groundwater Management Area 14
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This Explanatory Report documents that the District Representatives in GMA 14 have
considered all of the elements required by Texas Water Code Section 36.108(d-3) in
establishing the 2016 DFCs by:

(1) identifying each desired future condition;
(2) providing the policy and technical justifications for each desired future
condition;

(3) documenting that the factors under Texas Water Code Section 36.108(d) were
considered by the districts along with how the adopted desired future conditions impact each
factor;

(4) listing other desired future condition options considered, if any, and the
reasons why those options were not adopted; and

(5) discussing reasons why recommendations made by any advisory committee
and relevant public comments received by the districts were or were not incorporated into the
desired future conditions.

The primary tools for analyzing groundwater conditions and for groundwater
management are computer simulations or models. Computer models are the preferred means
of assessing the effects of past, current, and future pumping and droughts on groundwater
availability. Modeling involves developing and using computer programs to estimate future
trends in the amount of water available in an aquifer and is based on hydrogeologic principles,
actual aquifer measurements, and stakeholder guidance. In correspondence dated February
18, 2014, the TWDB formally approved the updated Houston Area Groundwater Model*
(“HAGM”) as the official Groundwater Availability Model (“GAM”) for the Northern Segment
of the Gulf Coast Aquifer System? (“Northern Gulf Coast Aquifer GAM”) (Appendix C). The 2016
DFCs adopted are the result, in part, of the modeling prepared by the GMA’s consultants using
the updated Northern Gulf Coast Aquifer GAM.

Texas Water Code Section 36.108(d) requires GCDs to consider eight factors and other
relevant information before adopting proposed DFCs and to prepare a report documenting
that the factors were considered. The eight factors are discussed below.

1 Kasmarek, M.C., 2012, Hydrogeology and simulation of groundwater flow and land-surface subsidence in the
northern part of the Gulf Coast Aquifer System, Texas, 1891-2009 (ver. 1.1, December 2013): U.S. Geological
Survey Scientific Investigations Report 2012-5154, 55 p., http://dx.doi.org/sir20125154; and Freese and Nichols,
2013, “Regional Groundwater Update Project — Final Report,” for Harris-Galveston Subsidence District, Fort Bend
Subsidence District, and Lone Star Groundwater Conservation District, http://hgsubsidence.org/wp-
content/uploads/2013/07/Regional Groundwater Update Project-Report-6-2013.pdf, 24 p.

2 https://www.twdb.texas.gov/groundwater/models/gam/glfc n/glfc n.asp

Groundwater Management Area 14 9
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1. AQUIFER USES AND CONDITIONS

The Gulf Coast Aquifer System is a predominant source of water for all of GMA 14.
Groundwater data was obtained from the TWDB, which maintains records and reports of
groundwater use, water wells, and other relevant data. The District Representatives received
presentations from its technical consultants of the modeled effects of the adopted DFCs on
existing aquifer uses and conditions.

2. WATER SUPPLY NEEDS AND WATER MANAGEMENT STRATEGIES

The District Representatives considered the water supply needs (the amount of
projected water demand beyond existing supplies) and water management strategies (new
water supplies to meet water supply needs) for GMA 14. Specifically, information on water
supply needs and water management strategies from the 2011 Regional Water Plans and the
2012 State Water Plan was considered. GMA 14 includes parts of Regional Water Planning
Areas G (Brazos), H, and | (East Texas). The reports show most future water supplies will be
from sources other than groundwater.

3. HYDROLOGIC CONDITIONS

The District Representatives considered presentations and reports on the total
estimated recoverable storage (“TERS”), average annual recharge, inflows and discharge. After
the District Representatives began the work for the 2016 DFCs, the TWDB provided the TERS
numbers for GMA 14, a required consideration in establishing the DFCs. TERS is the estimated
amount of groundwater within an aquifer that accounts for recoverable storage scenarios that
range between 25 percent and 75 percent of the porosity-adjusted aquifer volume. The
District Representatives also considered potentiometric surface contour maps showing the
current aquifer/hydrologic conditions. All of this information was used to set the adopted
DFCs.

4. ENVIRONMENTAL FACTORS

The District Representatives considered the potential impacts by the DFC options on
environmental factors such as spring flow and other interactions between groundwater and
surface water. Available information from the models and other technical resources were
presented. The District Representatives determined there are limited interactions between
the aquifer systems as a whole and surface water within the region encompassing GMA 14.

5. SUBSIDENCE

Subsidence is a major factor in GMA 14. The GMA 14 consultants spent considerable
time and effort to evaluate potential impacts by the DFCs on subsidence. The only means of
preventing subsidence is stabilizing groundwater levels throughout the Gulf Coast Aquifer

10 Groundwater Management Area 14
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System. The District Representatives concluded that the only means of stabilizing groundwater
levels is to limit groundwater production.

6. SOCIOECONOMIC IMPACTS

The District Representatives considered the socioeconomic impact analysis provided
by the TWDB to Water Planning Regions G, H, and |, for the 2011 Regional Water Plans. In
addition, GMA 14 reviewed the socioeconomic impact data used by the Subsidence Districts
in formulating their Regulatory Plans. While there are economic impacts to limiting
groundwater production, the negative socioeconomic impacts of lower water quality, higher
groundwater production costs and subsidence support the adopted DFCs.

7. PRIVATE PROPERTY RIGHTS

The District Representatives in GMA 14 extensively considered the potential effects of
the DFCs on the interests and rights in private property. It was recognized that there are many
property owners competing to pump groundwater and that excessive withdrawals can cause
land subsidence, increased pumpage costs, and the lowering of water tables. District
representatives reported individually on the impacts of the DFCs on private property rights
and how GCD Management Plans and Rules have been developed to protect private property
rights.

8. FEASIBILITY OF ACHIEVING THE DFCs

The District Representatives considered groundwater modeling and information about
historic use, current and projected supplies, projected water demands, and applicable rules,
regulations, and laws to determine that the DFCs are feasible. The GCDs and Subsidence
Districts have adequate authority to implement regulations necessary to achieve the adopted
DFCs.

9. OTHER RELEVANT INFORMATION

The GMA 14 District Representatives considered other material and relevant
information as reflected in the materials contained in this Explanatory Report.

CONCLUSION

The District Representatives in GMA 14 have extensively reviewed and evaluated the
adopted 2016 DFCs and determined that they are reasonable.

Groundwater Management Area 14 11
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2.0 INTRODUCTION AND FUNDAMENTALS OF THE JOINT-
PLANNING PROCESS

In Texas, the legislature has declared groundwater conservation districts (“GCDs”) as
the preferred method of groundwater management.? Local GCDs are required to manage,
preserve, and protect the groundwater resources within their jurisdiction pursuant to their
statutory powers and duties as set forth in Chapter 36 of the Texas Water Code and their
respective enabling legislation. In 2005, the Texas Legislature passed legislation that created a
joint-planning process by which GCDs located within a groundwater management area must
conduct joint planning to develop Desired Future Conditions (“DFCs”). These DFCs describe
how the GCDs in the management area want the groundwater resources of the region to look
in the future. GCDs are statutorily obligated to regulate the production of groundwater on a
long-term basis to achieve the DFCs for the applicable aquifer so that water is available for
future generations of existing and new users.*

A groundwater management area (“GMA”) is a geographic area designated and
delineated by the Texas Water Development Board (“TWDB”) under Chapter 35 of the Texas
Water Code as an area suitable for management of groundwater resources.” The TWDB
designated a total of sixteen (16) GMAs, which together cover the entire State of Texas. The
TWDB designated the area encompassing all of Austin, Brazoria, Chambers, Fort Bend,
Galveston, Grimes, Hardin, Harris, Jasper, Jefferson, Liberty, Montgomery, Newton, Orange,
Polk, San Jacinto, Tyler, Walker, Waller, and Washington counties as Groundwater
Management Area No. 14 (“GMA 14”).6 GMA 14 is located along the Upper Texas Gulf Coast,
and groundwater management efforts for GMA 14 are primarily focused on the Gulf Coast
Aquifer System.

The Bluebonnet Groundwater Conservation District (Austin, Grimes, Walker, and
Waller counties), Brazoria County Groundwater Conservation District (Brazoria County), Lone
Star Groundwater Conservation District (Montgomery County), Lower Trinity Groundwater
Conservation District (Polk and San Jacinto counties), and Southeast Texas Groundwater
Conservation District (Hardin, Jasper, Newton, and Tyler counties) are GCDs located wholly in

3 Tex. WATER CODE § 35.0015 (West 2015).

4 Tex. WATER CODE § 36.1132. Compare Act of May 30, 1993, 73rd Leg., R.S., ch. 626, 1993 Tex. Gen. Laws 2350, as
amended, and Tex. WATER Copk Ch. 36.

5 Tex. WATER CODE § 35.004(a), Act of May 23, 2005, 79th Leg., R.S., ch. 970, 2005 Tex. Gen. Laws 3247.

® One small change to the GMA 12 and GMA 14 boundaries was made by the TWDB during the current round of
joint-planning in that the small portion of Brazos County originally assigned to GMA 14 was moved to GMA 12,
so that all of Brazos Valley GCD is now located in GMA 12. See TWDB correspondence from Kevin Patteson,
Executive Administrator to Alan Day, General Manager, Brazos Valley GCD, dated November 25, 2013.

Groundwater Management Area 14 13
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the boundaries of GMA 14 (see Figure 2.1). As required by Chapter 36 of the Texas Water
Code, and further described herein, these GCDs have engaged in joint planning and, in that
regard, have adopted DFCs for the groundwater resources underlying GMA 14. The Fort Bend
Subsidence District (Fort Bend County) and Harris-Galveston Subsidence District (Harris and
Galveston counties), special districts created by the Texas Legislature to regulate groundwater
withdrawals for the purpose of preventing land subsidence, and other stakeholders within
GMA 14 from Chambers and Washington counties also contributed to the joint-planning
process. These stakeholders participated in an unofficial role to aid in the development of the
DFCs by providing the District Representatives in GMA 14 important information and data
relevant to their respective counties that are otherwise not represented by the GCDs in the
GMA joint-planning process.

‘ Groundwater Management Area 14 ‘

MAP LEGEND
[ Grounawater Management Area 14

I:l Counties

Groundwater Conservation Districts
[ ] Bluebonnet GCD
Il ©razoria County GCD
I Lone Star GCD
[ Lower Trinity GCD
I:l Southeast Texas GCD
‘Subsidence Districts
Harris-Galveston Subsidence District

Fort Bend Subsidence District

Uptated 5202016

Figure 2-1 — Map illustrating GMA 14 boundary, counties, groundwater conservation
districts, and subsidence districts’

The joint-planning process for coordination of groundwater management activities by
GCDs was first amended by the Texas Legislature to include the requirement to establish DFCs
with the passage of House Bill (“HB”) 1763 in 2005.28 HB 1763 amended Chapter 36, Texas

7 Source TWDB: See http://www.twdb.texas.gov/groundwater/management areas/maps/GMA14 GCD.pdf.
8 Act of May 24, 2005, 79th Leg., R.S., ch. 970, 2005 Tex. Gen. Laws 3247.
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Water Code, to require representatives of GCDs located within a GMA to meet and adopt DFCs
for the aquifers underlying the GMA no later than September 1, 2010, and every five years
thereafter.® After the first round of DFCs were adopted by the initial 2010 deadline, the joint-
planning process was significantly expanded with the passage of Senate Bill (“SB”) 660 in
2011.191n order to allow GCDs more time to meet the new statutory requirements established
by SB 660, and to allow for the completion of several major GAM updates, the deadline for
adopting proposed DFCs for the second round of joint-planning was extended to May 1, 2016,
by the passage of Senate Bill 1282 in 2013.%!

Texas Water Code Section 36.108 provides the current requirements applicable to this
second round of joint planning and DFC development. As set forth in the statute,
representatives from each GCD within the same GMA are required to meet as a committee, at
least annually, to consider each other’s groundwater management plans, accomplishments in
the GMA, and proposals to adopt new or amend existing DFCs. At least every five years, the
GCD representatives must meet to consider groundwater availability models and other data
and information for the GMA and propose for adoption DFCs for the relevant aquifers within
the GMA.1?

In developing proposed DFCs, the GCDs must consider nine statutory factors: (1) the
aquifer’s uses or conditions within the management area, including conditions that differ
substantially from one geographic area to another; (2) the water supply needs and water
management strategies included in the state water plan; (3) hydrogeological conditions; (4)
other environmental impacts such as spring flow and other interactions between groundwater
and surface water; (5) the impact on subsidence; (6) socioeconomic impacts reasonably
expected to occur; (7) the impact on the interests and rights in private property; (8) the
feasibility of achieving the DFC; and (9) any other relevant information.* After consideration
of these factors, the representatives of the GCDs in the GMA (“District Representatives”) must
approve by a two-thirds vote proposed DFCs.**. The proposed DFCs must provide a balance
between the highest practicable level of groundwater production and the conservation,
preservation, protection, recharging, and preventing of waste of groundwater and control of
subsidence in the GMA.»

9 TeX. WATER CODE ANN. § 36.108(c)—(d-1) (West 2010).

10 Act of May 29, 2011, 82nd Leg., R.S., ch. 1233, 2011 Tex. Gen. Laws 3287

1 Act of May 20, 2013, 83rd Leg., R.S., ch. 786, § 1, 2013 Tex. Gen. Laws 2001 (codified at TEX. WATER CODE §
36.108(d-5)).

12 Tex. WATER CODE ANN. § 36.108(c),(d) (West 2015).

13 § 36.108(d)(1-9).

14§ 36.108(d-5).

15 § 36.108(d-2).
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Once approved by the District Representatives in the joint-planning committee, the
proposed DFCs are sent to the individual GCDs within the GMA, and a 90-day public comment
period begins.® During the 90-day public comment period, each GCD is required to hold a
public hearing on any proposed DFCs relevant to that GCD.!’ After the public hearing, each
GCD is required to compile for consideration at the next joint-planning meeting a summary of
the relevant comments received, suggested revisions to the proposed DFCs, and the basis for
the suggested revisions.'® The joint-planning committee is required to reconvene to review
the summary reports prepared by the GCDs, consider proposed changes to the DFCs, and
finally adopt DFCs by a two-thirds vote of all the District Representatives in the GMA.*® Upon
final adoption, the joint-planning committee is required to prepare and submit an Explanatory
Report to the TWDB and the individual GCDs. 2°

This joint-planning process established by HB 1763 in 2005 and amended by SB 660 in
2011 is a public, transparent process, where all planning decisions are made in open, publicly
noticed meetings in accordance with provisions of Texas Water Code Chapter 36. GMA 14
began this joint-planning process in 2010. Over the course of several years, the District
Representatives in GMA 14 held multiple joint-planning meetings, and in a coordinated effort
to manage the groundwater resources, adopted DFCs for the relevant aquifers in GMA 14. A
timeline of the GMA 14 joint-planning process and significant events, including but not limited
to the development of the updated groundwater availability model, the consideration of
model run results, the consideration of information applicable to each of the statutory factors,
the approval of proposed DFCs, the public comment period, and the adoption of DFCs, is
provided in Appendix D.

This Explanatory Report provides an official record demonstrating compliance with all
statutory requirements applicable to the joint-planning process and the adoption of DFCs. As
part of this Explanatory Report, documentation of all meetings conducted by the joint-planning
committee and the individual GCDs in GMA 14, including duly posted GMA 14 meeting
agendas, approved GMA 14 meeting minutes, individual GCD public hearing notices, and
individual GCD meeting minutes documenting individual public hearings, is included in
Appendix B. This documentation establishes that through appointed District Representatives,
the GCDs in GMA 14 participated in joint planning and held multiple joint-planning committee
meetings over the course of several years to develop DFCs as required by statute. As described
in the agendas and meeting minutes, the GCDs considered the statutory criteria required prior

16 § 36.108(d-2)
17 § 36.108(d-2)
18 § 36.108(d-2).
19 § 36.108(d-3)
20 § 36.108(d-3)
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to the adoption of proposed DFCs, and properly adopted proposed DFCs in accordance with
procedural requirements.?t Upon receipt of the proposed DFCs, the individual GCDs properly
provided a 90-day public comment period and held hearings as evidenced by the public
hearing notices and minutes.

Also, as part of the record included in this Explanatory Report by reference, are the five
individual GCD Summary Reports prepared and presented at the October 28, 2015, GMA 14
joint-planning meeting. These Summary Reports contain documentation of all public
comments received by the individual GCDs at each of the five public hearings on the proposed
DFCs, along with any recommendations for changes to the proposed DFCs offered by the
individual GCDs that were considered by the GMA 14 joint-planning committee.?> On April 29,
2016, the District Representatives adopted DFCs for the groundwater resources in GMA 14, as
further described in Section 3.0 of this Explanatory Report.

21 The District Representatives also adopted an administrative procedural process consistent with Chapter 36,
Texas Water Code, including the procedural requirements currently in place under Section 36.108, for the
consideration, proposal, and adoption of DFCs to ensure the development of a clear administrative record that
not only supports the DFCs ultimately adopted, but also addresses any DFCs considered but not adopted, in a
manner that is sufficient for inclusion in this Explanatory Report as required by Texas Water Code Section
36.108(d-3). See Appendix T for administrative procedures adopted by GMA 14 District Representatives.

22 These Summary Reports are available by request from each of the GCDs in GMA 14, but are not physically
included in this Explanatory Report due to the combined length of each report (in excess of 1,000 pages). To
request a specific Summary Report, please request from the individual GCD General Manager.
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3.0 GMA 14 DESIRED FUTURE CONDITIONS

The following Statements of Desired Future Conditions is excerpted from GMA 14
Resolution2016-01-01. The resolution in its entirety is presented in Appendix E. This resolution
was adopted by GMA 14 District Representatives, after providing notice as required, on April
29, 2016. GMA 14 DFCs are based on model results utilizing the updated Northern Gulf Coast
Aquifer Groundwater Availability Model (Northern Gulf Coast GAM), which was designated by
TWDB as the official model of record for GMA 14 (Appendix C). GMA 14 utilized predictions of
pumping contained in a predictive simulation referred to as Northern Gulf Coast GAM Run 2.
All technical guidance necessary to review and reproduce the Northern Gulf Coast GAM Run 2
is included in Appendix F.

3.1 FORMATIONS OF THE GULF COAST AQUIFER

DFCs for the Gulf Coast Aquifer System adopted by GMA 14, as documented by and
incorporating herein Northern Gulf Coast GAM Run 2, at two scales, which do not differ
substantively in their application: the first being for GMA 14 in its entirety; the second being
to better facilitate the management and conservation of groundwater resources at the
individual GCD level, after considering the statutory criteria set forth under Texas Water Code
Section 36.108(d), on a county-by-county basis. DFCs for GMA 14 for the Gulf Coast Aquifer
System are as follows:

e From estimated year 2009 conditions, the average draw down of the Chicot Aquifer
should not exceed approximately 28.3 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Evangeline
Aquifer should not exceed approximately 23.6 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Burkeville
confining unit should not exceed approximately 18.5 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Jasper Aquifer
should not exceed approximately 66.2 feet after 61 years.

3.1.1 Austin County (BGCD)

e From estimated year 2009 conditions, the average draw down of the Chicot Aquifer
should not exceed approximately 39 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Evangeline
Aquifer should not exceed approximately 23 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Burkeville
confining unit should not exceed approximately 23 feet after 61 years.
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From estimated year 2009 conditions, the average draw down of the Jasper Aquifer
should not exceed approximately 76 feet after 61 years.

From estimated year 1890 conditions, the maximum subsidence in Austin County
should not exceed approximately 2.83 feet by the year 2070.

3.1.2 Brazoria County (BCGCD)
e From estimated year 2009 conditions, the average draw down of the Chicot Aquifer
should not exceed approximately 23 feet after 61 years.
e From estimated year 2009 conditions, the average draw down of the Evangeline
Aquifer should not exceed approximately 27 feet after 61 years.
3.1.3 Chambers County
e From estimated year 2009 conditions, the average draw down of the Chicot Aquifer
should not exceed approximately 32 feet after 61 years.
e From estimated year 2009 conditions, the average draw down of the Evangeline
Aquifer should not exceed approximately 30 feet after 61 years.
3.14 Grimes County
e From estimated year 2009 conditions, the average draw down of the Chicot Aquifer
should not exceed approximately 5 feet after 61 years.
e From estimated year 2009 conditions, the average draw down of the Evangeline
Aquifer should not exceed approximately 5 feet after 61 years.
e From estimated year 2009 conditions, the average draw down of the Burkeville
confining unit should not exceed approximately 6 feet after 61 years.
e From estimated year 2009 conditions, the average draw down of the Jasper Aquifer
should not exceed approximately 52 feet after 61 years.
e From estimated year 1890 conditions, the maximum subsidence in Grimes County
should not exceed approximately 0.12 feet by the year 2070.
3.1.5 Hardin County (STGCD)
e From estimated year 2009 conditions, the average draw down of the Chicot Aquifer
should not exceed approximately 21 feet after 61 years.
e From estimated year 2009 conditions, the average draw down of the Evangeline
Aquifer should not exceed approximately 27 feet after 61 years.
20 Groundwater Management Area 14



April 29, 2016 Desired Future Conditions Explanatory Report

3.1.6

3.1.7

3.1.8

3.1.9

From estimated year 2009 conditions, the average draw down of the Burkeville
confining unit should not exceed approximately 29 feet after 61 years.

From estimated year 2009 conditions, the average draw down of the Jasper Aquifer
should not exceed approximately 89 feet after 61 years.

Jasper County (STGCD)

From estimated year 2009 conditions, the average draw down of the Chicot Aquifer
should not exceed approximately 23 feet after 61 years.

From estimated year 2009 conditions, the average draw down of the Evangeline
Aquifer should not exceed approximately 41 feet after 61 years.

From estimated year 2009 conditions, the average draw down of the Burkeville
confining unit should not exceed approximately 46 feet after 61 years.

From estimated year 2009 conditions, the average draw down of the Jasper Aquifer
should not exceed approximately 40 feet after 61 years.

Jefferson County

From estimated year 2009 conditions, the average draw down of the Chicot Aquifer
should not exceed approximately 15 feet after 61 years.

From estimated year 2009 conditions, the average draw down of the Evangeline
Aquifer should not exceed approximately 17 feet after 61 years.

Liberty County

From estimated year 2009 conditions, the average draw down of the Chicot Aquifer
should not exceed approximately 27 feet after 61 years.

From estimated year 2009 conditions, the average draw down of the Evangeline
Aquifer should not exceed approximately 29 feet after 61 years.

From estimated year 2009 conditions, the average draw down of the Burkeville
confining unit should not exceed approximately 25 feet after 61 years.

From estimated year 2009 conditions, the average draw down of the Jasper Aquifer
should not exceed approximately 120 feet after 61 years.

Montgomery County (LSGCD)

From estimated year 2009 conditions, the average draw down of the Chicot Aquifer
should not exceed approximately 26 feet after 61 years.

Groundwater Management Area 14 21



Desired Future Conditions Explanatory Report April 29, 2016

e From estimated year 2009 conditions, the average draw down of the Evangeline
Aquifer should not exceed approximately -4 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Burkeville
confining unit should not exceed approximately -4 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Jasper Aquifer
should not exceed approximately 34 feet after 61 years.

3.1.10 Newton County (STGCD)

e From estimated year 2009 conditions, the average draw down of the Chicot Aquifer
should not exceed approximately 35 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Evangeline
Aquifer should not exceed approximately 45 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Burkeville
confining unit should not exceed approximately 44 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Jasper Aquifer
should not exceed approximately 37 feet after 61 years.

3.1.11  Orange County

e From estimated year 2009 conditions, the average draw down of the Chicot Aquifer
should not exceed approximately 14 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Evangeline
Aquifer should not exceed approximately 16 feet after 61 years.

3.1.12  Polk County (LTGCD)

e From estimated year 2009 conditions, the average draw down of the Chicot Aquifer
should not exceed approximately 26 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Evangeline
Aquifer should not exceed approximately 10 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Burkeville
confining unit should not exceed approximately 15 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Jasper Aquifer
should not exceed approximately 73 feet after 61 years.
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3.1.13  SanJacinto County (LTGCD)

e From estimated year 2009 conditions, the average draw down of the Chicot Aquifer
should not exceed approximately 22 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Evangeline
Aquifer should not exceed approximately 19 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Burkeville
confining unit should not exceed approximately 19 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Jasper Aquifer
should not exceed approximately 108 feet after 61 years.

3.1.14  Tyler County (STGCD)

e From estimated year 2009 conditions, the average draw down of the Chicot Aquifer
should not exceed approximately 42 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Evangeline
Aquifer should not exceed approximately 35 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Burkeville
confining unit should not exceed approximately 30 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Jasper Aquifer
should not exceed approximately 62 feet after 61 years.

3.1.15 Walker County (BGCD)

e From estimated year 2009 conditions, the average draw down of the Evangeline
Aquifer should not exceed approximately 9 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Burkeville
confining unit should not exceed approximately 4 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Jasper Aquifer
should not exceed approximately 42 feet after 61 years.

e From estimated year 1890 conditions, the maximum subsidence in Walker County
should not exceed approximately 0.04 feet by the year 2070.

3.1.16  Waller County (BGCD)

e From estimated year 2009 conditions, the average draw down of the Chicot Aquifer
should not exceed approximately 39 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Evangeline
Aquifer should not exceed approximately 39 feet after 61 years.
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e From estimated year 2009 conditions, the average draw down of the Burkeville
confining unit should not exceed approximately 40 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Jasper Aquifer
should not exceed approximately 101 feet after 61 years.

e From estimated year 1890 conditions, the maximum subsidence in Waller County
should not exceed approximately 4.73 feet by the year 2070.

3.1.17 Washington County

e From estimated year 2009 conditions, the average draw down of the Evangeline
Aquifer should not exceed approximately 1 foot after 61 years.

e From estimated year 2009 conditions, the average draw down of the Burkeville
confining unit should not exceed approximately 16 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Jasper Aquifer
should not exceed approximately 48 feet after 61 years.

3.1.18 Formations in Fort bend, Galveston, and Harris Counties

GMA 14 efforts to determine DFCs are primarily an aquifer water-level-based approach
to describe the regional and local desires for the aquifer beneath them. The GMA process
requires GCDs to determine the DFCs for the entire GMA, regardless of whether each county
is included within a GCD. The Fort Bend Subsidence District (“FBSD”) and the Harris-Galveston
Subsidence District (“HGSD”), operating in Fort Bend County and Harris and Galveston
counties, respectively, regulate groundwater for the purpose of ending land surface
subsidence within their jurisdiction. The two Subsidence Districts are not subject to Chapter
36, are not GCDs, and operate under separate enabling legislation that is different from the
typical GCD. Therefore, in an official context these three counties are “unrepresented” but the
GCDs within GMA 14 must still determine the DFC for these counties.

Both FBSD and HGSD have participated in an unofficial role to aid the GCDs within GMA
14 with their evaluation of Fort Bend, Galveston and Harris County information. The
groundwater pumpage within these three counties even though regulated is still greater than
the sum of all other counties within GMA 14.

FBSD and HGSD recognize that the projected groundwater pumpage from these three
counties will impact the decisions of GMA 14 throughout a large portion of the area. FBSD and
HGSD have provided considerable historical and projected groundwater pumpage data and
details of regulations to assist GMA 14 in incorporating these counties in the overall GMA 14
DFCs. FBSD and HGSD cannot, however, present DFCs for these three counties in terms of
aquifer water-level changes over time. The FBSD and HGSD regulations do not specifically

24 Groundwater Management Area 14



April 29, 2016 Desired Future Conditions Explanatory Report

address water levels nor do they designate a specific pumping limit. Rather, the regulations
are based on limitations of groundwater as a percentage of total water demand. The
percentage of groundwater to total water demand is decreased over time, as total water
demand increases.

The goal of both FBSD and HGSD is to end land surface subsidence, which is caused by
humankind’s pumpage of groundwater. There is a clearly established link between the over-
pumpage of groundwater and land surface subsidence. The DFCs within the aquifer beneath
Fort Bend, Galveston, and Harris counties has no easily defined relationship to water levels.
The DFCfor FBSD and HGSD is the reduction and halting of the compaction of clay layers within
the aquifer caused by the over-pumpage of groundwater. Stated more simply, the DFC for
these three counties is that future land surface subsidence be avoided. That stated, HGSD and
FBSD have adopted regulations, updated most recently in 201323, that require the reduction
of groundwater pumpage and the conversion to alternate source waters balanced against the
realistic ability of the permittees to achieve compliance with these regulations. This effort was
accomplished with the aid of the HAGM and information specific to the population projections
and future water demands within FBSD and HGSD.

Within HGSD, from central to southeastern Harris County and all of Galveston County
(Regulatory Areas 1 and 2), virtually all permittees have achieved compliance with previous
and current HGSD regulations. Subsidence has been halted and water levels within the aquifer
have risen dramatically in these areas. However, in northern and western areas of Harris
County (Regulatory Area 3), the HGSD regulations have allowed groundwater pumpage to
continue until the required reductions in 2010, 2025, and 2035. With these scheduled
reductions in groundwater pumpage, subsidence will slow dramatically and even be halted
with water levels stabilizing and in later years rising.

Within FBSD, from central to northern and eastern Fort Bend County (Regulatory Area
A), the regulations call for reductions of groundwater pumpage in 2014/2016, and 2025.
Similar to HGSD’s Regulatory Area 3, subsidence within FBSD Regulatory Area A will slow
dramatically and even be halted with water levels stabilizing and in later years rising.

In both HGSD and FBSD, because of the percentage based approach to regulations,
groundwater pumpage will increase until scheduled reductions in milestone years (ex: 2010,
2014/2016, 2025, and 2035). In between milestone years, groundwater pumpage will increase
with the assumed increase in total water demand from a predicted increase in population. In

23 The HGSD District Regulatory Plan is available at http://hgsubsidence.org/wp-
content/uploads/2013/07/HGSD-2013-Regulatory-Plan-with-Amendment.pdf; the FBSD District Regulatory Plan
is available at
http://www.fbsubsidence.org/docs_reports/2015/20130828 FBSD_Regulatory Plan_ADOPTED_(FINAL).pdf
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order to demonstrate the DFC of these three counties using water-level changes, the area of
previous groundwater-to-alternative water conversions must be separated from future
conversions and each annual time step must be depicted.

The HGSD and FBSD have submitted to GMA 14 their current regulations and projected
groundwater pumpage projections through the year 2070. This data has been divided into the
grid cells/layers relative to the NGCGAM and utilized by the GCDs in development of their
DFCs.

Groundwater pumpage within GMA 14 from Fort Bend, Galveston, and Harris counties
is regulated by FBSD and HGSD, non-GCD governmental agencies (the only GMA in Texas with
this occurrence), and the missions of HGSD and FBSD are very different from GCDs and do not
fit well with a water-level designed DFC process). The groundwater pumpage projections
developed in recognition of the HGSD and FBSD regulatory plans have been utilized without
adjustment by GMA 14 in the DFC process. Therefore, the DFCs adopted by GMA 14 are
consistent with the HGSD and FBSD regulatory plans.

3.2 NON-RELEVANT AQUIFERS

TWDB rules?* allow for portions of major or minor aquifers to be classified as non-relevant
if their aquifer characteristics, groundwater demands, and current groundwater uses do not
warrant adoption of a desired future condition. After review, District Representatives in GMA
14 have classified all portions of the following aquifers located within GMA 14 boundaries as
non-relevant aquifers for the purposes of Joint-planning; (1) Carrizo Sand Aquifer, (2) Queen
City Aquifer, (3) Sparta Aquifer, (4) Yegua-Jackson Aquifer, and (5) all river alluvium aquifers.

24 Title 31, Texas Administrative Code Section 356.31 (b) see
http://texreg.sos.state.tx.us/public/readtacSext. TacPage?s|=R&app=9&p_dir=&p_rloc=&p_tloc=&p_ploc=&pg=
1&p_tac=&ti=31&pt=10&ch=356&rl=31
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4.0 POLICY AND TECHNICAL JUSTIFICATIONS

The “policy and technical justifications for each DFC”?> are embodied by, and not
differentiable from, the careful consideration and balancing by the GMA 14 District
Representatives of all of the technical and policy information that was considered in working
through the statutory criteria as set forth in Section 5 of this report. There is no stand-alone
policy justification or technical justification that can be easily identified and presented as the
sole policy or technical reason that the GMA 14 District Representatives ultimately decided on
the DFCs that were adopted. The balancing of all the various information required to be
considered by statute and the balancing of competing interests and the exercise of discretion
in performing that balancing act is the justification for the adopted DFCs. Nonetheless, set
forth below are some of the policy and technical justifications that can be gleaned from the
information considered by GMA 14 in its evaluation and adoption of the DFCs.

4.1 POLICY JUSTIFICATIONS

The most important task for GMA 14 District Representatives in developing and
adopting DFCs is to carefully consider all available information related to the aquifers and their
past, present, and future use—including, without limitation, all information related to the
statutory considerations set forth in Section 5 of this report—and to achieve an appropriate
balance of those criteria using their best judgment and discretion. From a policy perspective,
a number of key considerations emerge from that balancing act that justify the adopted DFCs.

Heavy growth in population and water demand in GMA 14 have outstripped the ability
of the aquifers to keep pace—they are being slowly depleted. Depleting the aquifers harms
the property rights of those currently pumping groundwater, those who hope to pump
groundwater in the future, and those whose property may be damaged by subsidence. The
task for the GMA 14 District Representatives therefore becomes determining how much of
that depletion, if any, should occur in each layer of the aquifer and in each geographic area of
the region between now and 2070, and how to best avoid damaging any private property
rights.

The two overriding policy justifications for the DFCs adopted by GMA 14 are
socioeconomic considerations and impacts on private property rights. All of the other technical
information and policy issues feed into these two essential considerations, which themselves
are inextricably tied to one another.

25 TeX. WATER CODE § 36.108 (d-3)(2) (West 2015).
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The primary economic and private property impact analyses that were considered by
the GMA 14 District Representatives that justify the adoption of the DFCs were the impacts of
those DFCs on the economic costs to landowners of producing groundwater. The evidence
clearly indicates that economic considerations, and their inseparability from protection of
private property rights, are the controlling factor behind the selection of the adopted DFCs.
The amount of groundwater located under the geographic area defined by GMA 14 is
ultimately not a controlling consideration. It is indisputable that it is impossible to physically
produce all of the groundwater in the aquifers, even if the GMA 14 District Representatives
desired to allow it to be produced. It is also indisputable that if water levels continue to drop
the economic costs associated with producing groundwater and, in some instances, treating it
for beneficial use, will ultimately control whether it can actually be produced long before the
guestion of how much can be physically produced comes into play. Thus, the economic costs
associated with groundwater production and use dictate how much groundwater should be
produced during the planning horizon. Those economic costs fall into two primary areas in
GMA 14: (1) the economic cost to the individual landowner to drill a well and produce
groundwater of a sufficient quality and in sufficient quantities as to be beneficial to the
landowner; and (2) the economic cost to the individual landowner of the preservation of the
value of their surface estates as that value is impacted by groundwater production from the
common groundwater reservoir, especially in terms of land subsidence.

When considering the economic cost to individual landowners to drill a well and
produce groundwater, a number of factors were considered. How much an individual
landowner has to pay to drill a producing water well is largely driven by how deep the well
must be drilled to reach the groundwater. How much an individual landowner has to pay to
lift the water from the pump to the land surface is also a consideration, not only in terms of
the cost to properly equip the well with the appropriate pump and the wiring to go all the way
down the well bore, but also in terms of the ongoing cost of energy to lift the water. Also, the
water needs to be of a sufficient quality that it can be either used for its beneficial purpose
without treatment or with economically affordable treatment, and water quality tends to
diminish as water levels decline in the aquifer and landowners are forced to produce ever-
deepening groundwater resources. And, finally, the amount of groundwater that the water
well will yield at the land surface, when weighed along with the other considerations, is almost
always an important consideration, if not the controlling consideration, for a landowner in
determining whether drilling a well is economically feasible for the intended purpose.

The vast majority of groundwater produced in GMA 14 comes from the subcrop areas
of the various layers of the Gulf Coast Aquifer where confining conditions create artesian
pressure and push groundwater into and up water well bores and to water well pumps. That
fact is what makes the Gulf Coast Aquifer in GMA 14 such a beneficial water supply resource
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to the overlying landowners. Without preservation of that artesian pressure, the costs of
drilling a well, equipping the well, lifting the water to the surface, the huge impacts to well
yields, and in some cases water quality degradation would simply render the option of a water
well economically infeasible to most landowners as a source of water supply. And for large
numbers of landowners throughout GMA 14, it is the only water supply option available to
their properties. Without water being economically available on their properties, the negative
impacts to the landowners’ property values in most situations are enormous and devastating.

Individual landowners have differing needs for groundwater and widely differing
abilities to produce it. Some landowners, such as large municipal water suppliers and industrial
users, have the financial wherewithal to drill the deep multi-million-dollar water wells
necessary to chase falling water levels, to lift that water to the surface and to treat it, if
necessary. Other landowners, such as individual homeowners, small businesses, and farmers
who must irrigate crops, do not have the financial resources to drill deep wells and treat lower
quality water, and must necessarily rely on the preservation of artesian conditions and the
ability to drill water wells that are affordable to drill, equip, and produce in order to realize the
benefits of their private property investments. Even landowners who do not drill their own
water wells but rather rely upon a public water system count on their monthly water bills from
the supplier to be affordable.

Existing water-well owners have made investments in their water wells and the
economic activities that those wells support, and have reasonable expectations that those
investments will continue to be recovered in the foreseeable future. Many of those
investments have been made in reliance on the preservation of artesian conditions. If water
levels fall too low, they may have to endeavor to re-equip their wells and lower their pumps
to chase falling water columns. In many instances, the pumps simply cannot be lowered any
further and the well will have to be drilled deeper or abandoned altogether, resulting in huge
negative economic losses for the well owners.

Future well owners and landowners also have an expectation of being able to drill
affordable water wells on their properties. The same considerations set forth above apply to
this class of property owners, whether they be individual homeowners in a rural area with
limited financial resources or huge regional water authorities who must answer to their
ratepayers. Virtually all of them, both existing and future, both large and small, count upon the
availability of quality water in sufficient quantities at a reasonable depth from the land surface.
In GMA 14, by and large, this means preservation of artesian conditions in the subcrop of the
Gulf Coast Aquifer and preservation of an adequate amount of saturated thickness in its
outcrop throughout the joint-planning period.

Another major economic consideration of the DFCs, especially in the coastal regions of
GMA 14, is the impact of groundwater production on land subsidence. For the better part of
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the last half-century, the coastal areas of GMA 14 have been working diligently to address the
issues associated with land subsidence and the devastating economic losses to landowners
and their private property investments from the periodic widespread flooding associated with
that land subsidence. Groundwater production has clearly been demonstrated to be the
primary cause of land subsidence, and millions upon millions of dollars have been invested in
researching the amount of groundwater that can be produced in the region as weighed against
the correlating subsidence of the land surface and its disastrous economic consequences. The
GMA 14 District Representatives carefully considered this important factor and the research
and data supporting it in developing and adopting the DFCs.

The DFCs adopted by GMA 14 strikes the appropriate balance of preservation of those
artesian conditions, and of the preservation of the saturated thickness of the water levels in
the outcrop areas of the aquifer layers. This balance allows for the economically feasible
production of groundwater and the prevention of land subsidence. These DFCs, in light of the
economic and private property impacts to all landowners in the region, are therefore
justifiable adoptions.

4.2 TECHNICAL JUSTIFICATIONS

It is impossible to articulate the technical justifications for the adopted DFCs in terms
that are not intricately connected to the policy justifications set forth above. Rather, the
technical information considered by the GMA 14 District Representatives in balancing the
competing interests associated with the establishment of the DFCs and evaluating the various
interests and economic costs to landowners associated with groundwater production both
drive and support those policy justifications.

As set forth in Section 4.1, the adopted DFCs are primarily focused on achieving the
appropriate balance of all of the statutory criteria required to be considered by maintaining
appropriate water levels in all areas of GMA 14, whether in terms of maintaining appropriate
artesian levels in the subcrop areas of the aquifer’s layers or water table levels and saturated
thickness in the outcrop areas. In that regard, while this section will highlight a number of the
technical justifications for the adopted DFCs, all of the technical information set forth under
Section 5 of this report was considered by the GMA 14 District Representatives in their
development and adoption of the DFCs and will not be restated in its entirety in this section.

The GMA 14 District Representatives relied heavily upon the use of the HAGM
(Northern Gulf Coast GAM), which was developed by the U. S. Geological Survey (USGS) in
cooperation with the Harris-Galveston Subsidence District, the Fort Bend Subsidence District,
and the Lone Star Groundwater Conservation District, in the development and adoption of the
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DFCs.?® The Northern Gulf Coast GAM simulates groundwater flow and potentiometric surface
declines in the northern Gulf Coast Aquifer in the GMA 14 region, and (in conjunction with the
Subsidence Module) land-surface subsidence. It is presently the best available technical tool
for modeling different groundwater-production scenarios in GMA 14 and the resulting impacts
to the various layers of the Gulf Coast Aquifer in terms of water level declines in both the
subcrop and outcrop areas of the aquifer, and impacts to the land surface from the resulting
subsidence. The utilization of this tool by the GMA 14 District Representatives, which
represents the best available science at the present time, to consider the impacts of pumping
throughout the GMA 14 region and the extensive review by the GMA 14 District
Representatives of contour maps of the potentiometric surfaces of the various aquifers within
GMA 14 and of the predicted impacts on land subsidence provides technical justification for
the adopted DFCs.

The GMA 14 District Representatives also considered both the current and planned
future uses of the Gulf Coast Aquifer in the region, projected population and water demand
growth over the joint planning horizon, and identified water supply needs and water
management strategies from the approved regional and state water plans. The information
considered represents the best available information on these topics. By and large, the
adopted DFCs are consistent with the recommended water management strategies in the
approved regional and state water plans that rely on groundwater from the Gulf Coast Aquifer,
which strategies were formulated after consideration of the current and planned future uses
of the aquifer and the projected population growth, water demand growth, and identified
water supply needs over the ensuing 50-year planning period. Therefore, the DFCs adopted by
the GMA 14 District Representatives are technically justified.

The GMA 14 District Representatives also considered the environmental impacts of the
adopted DFCs in terms of impacts to spring flows and interaction with surface water resources.
Because it was determined that there is negligible interaction between the northern Gulf Coast
Aquifer System and spring flows and surface water resources, the water level declines
associated with the adopted DFCs are technically justified.

The GMA 14 District Representatives also carefully considered the total estimated
recoverable storage (TERS) estimates for the Gulf Coast Aquifer that were provided by the
executive administrator of the TWDB. As set forth in greater detail later in this report, because
the GMA 14 District Representatives determined the maintenance of artesian conditions in
the subcrop was a primary consideration for the protection of private property rights and

26 Kasmarek, M.C., 2012, Hydrogeology and simulation of groundwater flow and land-surface subsidence in the
northern part of the Gulf Coast Aquifer System, Texas, 1891-2009 (ver. 1.1, December 2013): U.S. Geological
Survey Scientific Investigations Report 2012-5154, 55 p., http://dx.doi.org/sir20125154.
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mitigation of economic impacts to landowners in being able to affordably access groundwater
in the establishment of the DFCs, and because artesian conditions are largely eliminated long
before a question of how much total recoverable storage is actually in the aquifer if economic
costs to produce were of no consideration, the adopted DFCs are technically justified.

4.3 RESPONSE TO COMMENTS

As part of the joint-planning process in GMA 14, five issues were discussed on
numerous occasions that warrant documentation in this Explanatory Report. The issues are:

(1) the establishment of DFCs on the basis of geographic area;

(2) the failure to factor economic and hydrologic constraints into the calculation of
TERS;

(3) the evaluation of socioeconomic impacts of proposed DFCs;

(4) historical water use estimates for the Gulf Coast Aquifer System by formation, i.e.,
Chicot, Evangeline, and Jasper; and

(5) the development of DFCs for unprotected counties (counties not incorporated into
a GCD).

Another issue discussed early in this round of joint planning is the need to potentially

revisit the use of general head boundary conditions in the Northern Gulf Coast Aquifer GAM.

OnJune 24, 2015, GMA 14 District Representatives approved the adoption of proposed
DFCs for the Gulf Coast Aquifer System in GMA 14. The proposed DFCs provided acceptable
drawdown levels for each subdivision of the Gulf Coast Aquifer (the Chicot, Evangeline,
Burkeville, and Jasper formations/aquifers) throughout the GMA and for each county located
within GMA 14, as well as acceptable land subsidence levels. The acceptable levels of
drawdown for each subdivision of the Gulf Coast Aquifer were measured in terms of water
level drawdowns over the current planning cycle measured in feet from 2009 estimated water
levels. As required by Texas Water Code Section 36.108(d-2), the proposed DFCs were
subsequently distributed to the individual GCDs in GMA 14. A period of not less than 90 days
was provided to allow for public comments on the proposed DFCs, and during this comment
period, each GCD held a public hearing on the proposed DFCs.?’

The GCDs in GMA 14 evaluated all comments received, including a claim that the
adoption of different DFCs for different geographic areas over the same aquifer—along the
boundaries of political subdivisions—was not authorized by law, and as such the proposed
DFCs were legally and hydrogeologically insufficient. The comments suggested that the
proposed DFCs would cause GCDs to adopt different regulatory schemes, including different
production limits, allowing landowners producing groundwater in GCDs with less restrictive

27 See TEX. WATER CODE ANN. § 36.108(d-2) (West 2015)
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regulations to unfairly drain groundwater from landowners in adjacent GCDs with more
restrictive regulations potentially causing a regulatory taking of property by the GCDs.

First, the selected DFCs cover the entirety of each aquifer subdivision throughout GMA
14. Once the aquifer-wide DFC is selected, the average drawdown for each county and each
GCD is then calculated. The commenters mistakenly interpreted these calculations as separate
DFCs for each county instead of the calculated average of the GMA-wide DFCs.

The adoption of DFCs by GCDs, pursuant to the requirements and procedures set forth
in Texas Water Code Chapter 36, is an important policy-making function. DFCs are planning
goals that state a desired condition of the groundwater resources in a GMA in the future in
order to promote better management of those resources on a long-term basis. GCDs are
authorized to utilize different approaches in developing and adopting DFCs based on local
conditions and the consideration of other statutory criteria as set forth in Texas Water Code
Section 36.108.

Second, Texas Water Code Section 36.108(d)(1) contemplates and authorizes the
adoption of different DFCs for different geographic areas over the same aquifer, and that area
may be based on the boundaries of political subdivisions. The statute expressly and specifically
directs GCDs “to consider uses or conditions of an aquifer within the management area,
including conditions that differ substantially from one geographic area to another” when
developing and adopting DFCs.?® The use of the singular “aquifer” in this context clearly
demonstrates that the Legislature intended that the uses and conditions in different
geographic areas over the same aquifer were to be considered when adopting DFCs.

Third, Texas Water Code Section 36.108(d-1) provides that GCDs may establish
different DFCs for:

1) each aquifer, subdivision of an aquifer, or geologic strata located in whole or in part
within the boundaries of the management area; or

2) each geographic area overlying an aquifer in whole or in part or subdivision of an
aquifer within the boundaries of the management area.?’

The Legislature’s addition of the phrase “in whole or in part” makes it clear that GCDs
may establish a “different” DFC for a geographic area that does not cover a whole aquifer but
only part of that aquifer. Moreover, the plain meaning of the term “geographic area” in this
context clearly includes an area defined by political boundaries such as those of a GCD or a

28 |d. §36.108(d)(1) (emphasis added).
2% |d. § 36.108(d-1) (emphasis added).
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county.®® Any other reading of “geographic area” in Texas Water Code Section 36.108(d-1)
would be highly strained and contrary to the obvious intent of the larger statute.?'

Such statutory authorization has also been recognized by the Texas Water
Development Board (TWDB). In 2009, after GMA 1 adopted different DFCs for different
geographic areas over the same aquifer (the Ogallala Aquifer) along the boundaries of political
subdivisions, Mesa Water, LP and G&J Ranch (collectively the “Petitioners”) filed a petition
with the TWDB to appeal the reasonableness of the adopted DFCs.?? Petitioners made the
same complaints in opposition of the DFCs adopted by GMA 1 raised in the comments received
in GMA 14. In their appeal of the DFCs adopted by GMA 1, Petitioners argued that, overall, the
DFCs had no scientific basis and that the DFCs should be uniform on an aquifer-wide basis to
ensure all areas and landowners receive “equal treatment.” However, on February 17, 2010,
the TWDB considered and approved its staff’'s recommendation that the DFCs adopted by GMA
1 were reasonable.®® The TWDB staff’s analysis concluded that political boundaries, such as
county lines, can be used to define geographic areas for different DFCs provided that aquifer
uses and conditions support the designation of the areas. In reaching this conclusion, TWDB
staff addressed private property rights, stating that “[t]Jo one degree or another, all DFCs
adopted by groundwater conservation districts potentially impact the exercise of private
property rights.”3* The TWDB staff explained that “beyond outright prohibition, the impact on
private property rights involves the balancing of competing interest.”*>

During the joint planning process for GMA 14, District Representatives considered uses
and conditions of the Gulf Coast Aquifer System, as required by Texas Water Code Section
36.108(d)(1). District Representatives studied uses and conditions for each subdivision of the
Gulf Coast Aquifer System, including the Chicot, Evangeline, Burkeville, and Jasper, for each
county located within GMA 14. Evidence was provided and considered that demonstrated
different types of uses of groundwater, differences in historic pumping, and different

30 See Morales v. Liberty Mutual Insurance Co., 241 S.W.3d 514, 517-18 (Tex. 2007) (stating that a particular term
is to be considered and interpreted in the context of the entire statutory provision).

31 See MclIntyre v. Ramirez, 109 S.W.3d 741, 745 (Tex. 2003) (stating that it is improper to give an undefined
statutory term a meaning that is out of harmony or inconsistent with other provisions in the statute).

32 See TEX. WATER CODE ANN. § 36.108(l) (West 2009).

33 See Texas Water Development Board, Report on Appeal of the Reasonableness of the Desired Future Conditions
Adopted by Groundwater Management Area 1 for the Ogallala and Rita Blanca Aquifers (February 10, 2010)
available at
http://www.twdb.texas.gov/groundwater/petitions/doc/GMA1/2009_Petitions/Mesa_G&J_Ranch/TWDB_Staff

_Report_GMA1_Petitions_02-10.pdf.

341d. at 4 (citing TEX. WATER CODE ANN. § 36.002 (West 2009) (“Ownership and rights of the owners of the land.
.. in groundwater are hereby recognized, and nothing in this code shall be constituted as depriving or divesting
the owners . . . of the ownership or rights, except as those rights may be limited or altered by rules promulgated
by a district.”) (Emphasis added).

3 d.
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environmental conditions that were distinguishable in the various geographic areas of GMA
14 and described conveniently by reference to the counties (a more detailed discussion of
these considerations is included below in the discussion of aquifer uses and conditions in
Section 5.1). For these reasons, in developing proposed DFCs, District Representatives in GMA
14 found it reasonable to adopt GMA-wide DFCs, then calculate the effective DFC for each
geographic area over each subdivision of the Gulf Coast Aquifer System using the political
boundaries of the counties. This finding was further supported by other relevant factors
considered by District Representatives in GMA 14, including:

(1) the heavy utilization by the TWDB and the regional water planning groups in the
state and regional water planning processes of information and data related to water supply
and demand and other demographic information on a county-by-county basis;

(2) the ability of the public to identify the boundaries of the geographic areas
delineated; and

(3) the ability of the GCDs—the responsible planning and regulatory entities created
along county boundaries by the Texas Legislature—to achieve the DFCs, as mandated by law.

Also, as part of the joint planning process, District Representatives in GMA 14

considered impacts to private property rights and interests in groundwater, as required by
Texas Water Code Section 36.108(d)(7). The Gulf Coast Aquifer System is a finite resource that
replenishes at a lower rate than is required to meet all current and projected water demands.
Accordingly, the consideration of impacts to private property rights necessitated the careful
balancing of competing interests, such as the protection of the property rights of existing well
owners (and their ability to realize their reasonable investment-backed expectations from their
wells) with the protection of the property rights of other landowners (who have yet to drill
water wells on their properties). The potential future harm to landowners along adjacent
county lines were weighed against the real and present economic harm to existing
groundwater users in certain areas of GMA 14 where groundwater levels continue to decline
as demands exceed available, sustainable supplies, such as is the case in Montgomery County.
In balancing all sectors, District Representatives found that the proposed DFCs were
reasonable, as was establishing the average aquifer decline based on political boundaries of
the counties.

Finally, the comments that suggested the proposed DFCs will result in a taking of
property are not only speculative but counter to the fundamental principles in support of local
groundwater management and regulation by GCDs. In Texas, the Legislature has declared
GCDs as the preferred method of groundwater management.3® Unlike the statewide regulation
of oil and gas, local GCDs are required to manage and protect the groundwater resources
within their jurisdiction pursuant to their statutory powers and duties as set forth in Texas

36 See TEX. WATER CODE ANN. § 36.0015 (b)
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Water Code Chapter 36 and their respective enabling legislation. The adoption of DFCs,
whether GMA-wide or county-by-county, does not prevent individual GCDs from adopting
different regulatory plans based on local conditions, level of demand, type of demand,
frequency of demand, and communities in each GCD.

The GCDs in GMA 14 each prepared a Summary Report inclusive of all relevant
comments received during the 90-day public comment period regarding the proposed DFCs,
any suggested revisions to the proposed DFCS, and the basis for the revisions. The GCDs’
Summary Reports were submitted to GMA 14 for further review by the District
Representatives at a joint-planning meeting held October 28, 2015. At this meeting, District
Representatives of GMA 14 considered and approved non-substantive changes to the
proposed DFCs. The DFCs that were considered and proposed for final adoption, inclusive of
all non-substantive changes, provided acceptable drawdown levels for each hydrogeologic
subdivision of the Gulf Coast Aquifer System, including the Chicot, Evangeline, Burkeville, and
Jasper, on two different scales—on an aquifer-wide basis for the entire geographic extent of
the aquifer subdivisions in GMA 14 and on a county-by-county geographic basis, in light of the
various considerations set forth above—and acceptable land subsidence levels, as applicable,
for certain counties located within GMA 14. These proposed DFCs, inclusive of acceptable
drawdown levels on an aquifer-wide scale and a county-by-county basis, were finally adopted
by the District Representatives in GMA 14 on April 29, 2016, at a properly noticed joint-
planning meeting.

In June of 2014, as required by amendments to Texas Water Code Chapter 36 resulting
from passage of Senate Bill 660 in 2011, the executive administrator of the TWDB submitted
the initial report on total estimated recoverable storage (TERS) to GMA 14 District
Representatives. While GMA 14 District Representatives were cognizant of the enormity of
this new responsibility assigned to the TWDB, significant concerns were raised during public
comments and by GMA 14 District Representatives regarding the lack of usefulness of this
information for two primary reasons. First, in the TWDB analysis, there were no constraints
placed on the recoverability analysis due to the obvious and inevitable negative economic
impacts that will result with the reduction and elimination of artesian pressures in systems like
the Gulf Coast Aquifer. Based on input from GMA 14 District Representatives and technical
presentations received during the 90-day public comment period, the negative economic
impacts resulting from the elimination of artesian pressures from the Gulf Coast Aquifer
System, a dynamic projected to occur with less than one percent of the TERS volume being
produced, will clearly result in the elimination of the Gulf Coast Aquifer System as a viable
water resource for almost all water use sectors. These economic impacts are, in part, driven
by the negative impacts on well yields that will result with the inevitable conversion from
confined to unconfined conditions as water levels are lowered due to over-pumping. The
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analysis provided in the TERS report to GMA 14 by the TWDB shows the calculations did not
factor in either economics or hydrology. GMA 14 District Representatives strongly encourage
the TWDB to conduct necessary science to better constrain future estimates of TERS, taking
into consideration the negative impacts of economics and hydrology on the volumes of water
that can reasonably be expected to be recovered from storage.

Another technical issue discussed by GMA 14 District Representatives was the lack of
available socioeconomic impacts information directly appropriate for the joint-planning
process (see Section 5.6 below for results of GMA 14’s consideration of socioeconomic
impacts). It was noted that the only consistently available quantitative socioeconomic impact
analysis for water planning in Texas is the analysis of socioeconomic impacts on cities and other
major water use sectors resulting from not meeting current and future water supply needs.
This analysis is an outgrowth of the regional water planning process created by the passage of
Senate Bill 1 in 199737 and codified in Texas Water Code Sections 16.051 and 16.053. More
importantly, this analysis is performed on an ongoing basis by the TWDB and updates are
provided to the 16 regional water planning groups at the conclusion of each five-year planning
cycle.

This analysis executed and provided by the TWDB to the regional water planning
groups is designed to answer a somewhat different question than the factor to be considered
in the joint-planning process by Texas Water Code Section 36.108 (d)(6), which requires
District Representatives in a GMA to consider the socioeconomic impacts reasonably expected
to occur for a proposed DFC. No uniform quantitative analysis has been performed by the
TWDB or any other entity to answer this specific question. There are multiple reasons for the
absence of quantitative socioeconomic impact analysis. The most important being that, as
GMA 14 District Representatives determined during the joint-planning process, any potential
socioeconomic impacts that may occur, either positive or negative impacts, will be the result
of the specifics of an individual GCD’s regulatory approach to achieve the DFC, not the DFC
itself. Therefore, the requirements of this element of the joint-planning process should be
revisited to better clarify what is practicable with respect to the socioeconomic impacts of
proposed and adopted DFCs.

Throughout the joint-planning process in GMA 14, consistent historical water use data
by the primary units of the Gulf Coast Aquifer System (Chicot, Evangeline, and Jasper) was not
well established. Within individual GCDs significant progress has been made in the recent past
to improve the quality of water use data by aquifer. However, especially in counties without
GCDs, water use data is often simply reported as “Gulf Coast Aquifer,” “local aquifer” or
“other” if the respondent to the TWDB’s Water Use Survey is not informed as to the

37 Act of June 2, 1997, 75th Leg., R.S., ch. 1010, 1997 Tex. Gen. Laws 3610.
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hydrostratigraphic unit being produced by the individual well. In future joint-planning efforts,
and as the Northern Gulf Coast Aquifer GAM is updated, it will be increasingly important that
better resolution on pumping volumes from the discrete hydrostratigraphic units is available
for model calibration.

Finally, District Representatives in GMA 14 spent considerable time and effort to
encourage the participation of all counties that do not have a GCD (unprotected counties) in
the joint-planning effort. Individual District Representatives contacted leaders in each of the
unprotected counties to encourage their participation in the joint-planning process. While it is
recognized that Chambers and Washington counties did participate throughout this round of
joint planning and provided valuable insight into local issues in their respective counties, the
reality is that the joint-planning process, as currently designed, suffers from the lack of any
participation in the GMA 14 efforts by Jefferson, Liberty, and Orange counties. Especially with
the new incentives for water project financing now available from the TWDB, the ramifications
of DFCs adopted for these unprotected counties may have significant consequences in the
future on municipalities in these unprotected counties. In addition, the lack of financial
participation by these unprotected counties does not relieve the GMA from the responsibility
of planning for the areas, thus creating a financial hardship on the GCDs in GMA 14 to meet
statutory requirements for the joint-planning process in the unprotected areas. GMA 14
District Representatives support another look at this issue by future Texas Legislatures to
ensure that all water users in Texas are fairly and adequately considered during future joint-
planning efforts.
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5.0 FACTORS CONSIDERED FOR DESIRED FUTURE
CONDITIONS

Texas Water Code Section 36.108 (d)(1 — 8), require GCDs to consider the impacts of
proposed DFCs on the following eight factors. The results of GMA 14 District Representatives’
considerations required by Section 36.108 (d)(1— 8) have been summarized below. Table 5-1
provides a chronology for GMA 14 meetings during which each of the eight factors were
formally considered. Posted meeting agendas and minutes are included in Appendix B.

Table 5-1 — GMA 14 schedule for discussing relevant factors related to selection of Desired
Future Conditions

Meeting Date

413  5/13  6/13  9/13  4/14 | 6/14  9/14  11/14 | 6/15

(1) Aggifer Uses and v v
Conditions
(2) Water Supply . v v
Needs and Strategies
(3) qurological v v
Conditions
(4) cher v v
Environmental Impacts
(5) Impacts on v v
Subsidence
(6) Socioeconomic v v
Impacts
(7) Impacts on Private v v
Property
(8) Fea‘sibility of v v
Achieving DFC
(9) Other Relevant

o o o o o
Factors

5.1 AQUIFER USES OR CONDITIONS

Texas Water Code Section 36.108(d)(1) requires District Representatives in a GMA to
consider “aquifer uses or conditions within the management area, including conditions that
differ substantially from one geographic area to another.” District Representatives in GMA 14
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first examined this factor on September 18, 2013 and then again on June 24, 2015. During this
consideration, GMA 14 District Representatives considered aquifer uses, both historical and
projected, along with historical, current, and projected aquifer conditions.

Groundwater represents a significant source of supply within GMA 14, due to its
historical abundance relative to demand, easy accessibility and high quality. Access to reliable
groundwater supplies has, in the past, allowed many parts of GMA 14 to avoid the
development of other, more costly, alternative supplies. However, this pattern has changed
over time for the more populous counties where the need for water supplies exceeded
sustainable levels of groundwater production, as recognized by local GCDs and Subsidence
Districts. In Harris County and the rapidly growing suburban counties like Fort Bend and
Montgomery counties, municipal growth has largely driven the conversion from historically
utilized groundwater supplies to alternative water supplies, primarily through the conversion
to surface water sources. In other locations, such as Brazoria and Jefferson counties, non-
municipal demands such as manufacturing have converted from groundwater to alternatives
such as surface water and saline water supplies.

This section of the Explanatory Report focuses on historical and current use or
production of groundwater for meeting demands within GMA 14. For the purposes of this
analysis, data was obtained from the TWDB through their Water Use Survey3® and
Groundwater Database, and other sources of estimates, in order to depict the current status
of groundwater pumpage in GMA 14 for the purpose of considering the balance of resource
use and protection when considering proposed DFCs. Data was summarized from the years
2001 through 2011 to illustrate average conditions, absent of temporary trends in water use
brought about by short-term climate effects (both droughts and above normal precipitation).

Groundwater use in GMA 14 is from a variety of aquifers that are recognized by the
TWDB but are primarily related to pumpage from the Gulf Coast Aquifer System. Due to the
fact that historical water use data for the Gulf Coast Aquifer System has not been consistently
discretized to the individual aquifers (sometimes also referred to as formations) that make up
the Gulf Coast Aquifer System, those being the Chicot Aquifer, Evangeline Aquifer, Burkeville
Confining Unit, and Jasper Aquifer, for the purposes of this discussion on aquifer use, pumping
estimates will be reported at the broader “Gulf Coast Aquifer System” level. As demonstrated
in Figure 5-1 and Table 5-2 and Table 5-3, the Gulf Coast Aquifer System is the most significant
source of groundwater supply within each county in GMA 14. In total, the Gulf Coast Aquifer
System has provided 85.44 percent of the total volume of groundwater pumped in GMA 14
for the reporting period of 2007 — 2011 (Table 5-3). However, it should be noted that the
second most significant source is reported by the TWDB as “Other/Unknown Aquifer,” with

38 See http://www.twdb.texas.gov/ to access TWDB Historical Groundwater Pumping Database.
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13.81 percent of the total groundwater pumped for the same reporting period. This is due to
the reality that historically, entities, when submitting their water use surveys to the TWDB,
often do not know the specific hydrogeologic unit from which their groundwater is being
produced. Alternatively, in some cases a well may be screened over multiple aquifers. As a
result, the water use survey respondent will enter in “Other” as the source when not
specifically known. It is generally accepted that a large share of this “Other” supply is actually
Gulf Coast Aquifer System water. All of the other aquifers for which groundwater pumped is
recorded in the TWDB’s Water Use Survey and Groundwater Database individually represent
less than one percent of the total groundwater pumped in GMA 14 for the 2007 — 2011
reporting period.

Groundwater use within GMA 14 is also dominated largely by municipal pumpage. In
some counties, this is driven by the overall nature of water demands. From 2007 — 2011,
average municipal groundwater pumpage accounted for 79.6 percent of total groundwater
pumpage. Of this groundwater pumpage, Harris County accounts for 41.06 percent, followed
by 11.40 percent in Fort Bend County and 11.36 percent in Montgomery County (Figure 5-2
and Table 5-4). However, in most counties where other demands such as manufacturing or
steam-electric power generation represent a sizable portion of the overall water demand,
groundwater use continues to be dominated by municipal production because of the way that
these communities have evolved over time. The expansion of municipal demands throughout
much of GMA 14 has been accomplished through the development of local, non-regional
infrastructure including wells and small wastewater facilities. In contrast, the development of
large, industrial centers has often been done in conjunction with the development of
significant surface water facilities. This is an important distinction in that the historical
groundwater use estimates included in this section do not include water use for the large
industrial centers and steam-electric power generation facilities. Two exceptions to this trend
are Jasper and Waller counties, which demonstrate manufacturing and irrigation as their
primary groundwater uses, respectively. Figure 5-2 and Table 5-4 summarizes this trend
throughout GMA 14,

This Explanatory Report will combine the reported “Gulf Coast Aquifer” and “Aquifer-
Other” amounts as all having been produced from the Gulf Coast Aquifer.
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Figure 5-1 — GMA 14 groundwater reported pumpage by aquifer: 2007-2011 annual average.
Gulf Coast Aquifer is combined with “other” aquifers in this graphic, as discussed above.
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Figure 5-2 — GMA 14 groundwater pumpage by county: 2007-2011 averages.
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Similarly, the same trend in municipal use from the Gulf Coast Aquifer System can be
recognized throughout the extent of GMA 14. Figure 5-3 demonstrates the portion of
groundwater production originating from each aquifer by water use category.
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Figure 5-3 — GMA 14 groundwater pumpage reported by aquifer and use: 2007-2011 annual
average

The distribution of groundwater use or pumpage throughout the Gulf Coast Aquifer
System within GMA 14 is heavily centered on the historical users of groundwater throughout
the region. Figure 5-4 illustrates how this pumpage is distributed in the counties making up
GMA 14. Harris County represents the largest producer of water from the aquifer, followed by
Fort Bend and Montgomery counties with their rapidly expanding populations. Neighboring
Brazoria and Waller counties also represent significant concentrations of groundwater usage.
An exception to this pattern is within Jasper County, which represents the highest level of
production and use from the Gulf Coast Aquifer among the eastern counties of GMA 14.

In establishing DFCs, GMA 14 District Representatives had discussions specific to the
guestion of how to balance the needs of meeting current and projected water use needs with
the GCD purpose statement included in Texas Water Code Section 36.001 which states, in part,
“In order to provide for the conservation, preservation, protection, recharging and prevention
of waste of groundwater, and of groundwater reservoirs or their subdivisions and to control
subsidence caused by withdrawal of water from those groundwater resources or their
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subdivisions ... groundwater conservation districts may be created as provided by this
chapter.” Detailed descriptions of groundwater use were included in the supporting materials
presented to GMA 14 during the course of the development of DFCs. This information is

presented in Appendix G.
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Table 5-2 — Historical groundwater pumpage by aquifer for counties in GMA 14 (in acre-feet per year)

Groundwater Pumpage by County and Formation (ac-ft)

County  Aquifer | | 2003 2004 2005 2006 2007 2008 2009
Brazos River 971 872 455 620 878 709 368 395 407 357 465 684
Alluvium
_ Gulf Coast 12,770 | 11,597 7,721 9,290 9,589 8,962 6,696 6,514 6,935 7,210 5,825 6,611
Austin Other 193 173 90 123 175 137 74 78 84 76 99 112
Unknown - - - - - - - - - 4 8 6
Subtotal 13,934 | 12,643 8266 | 10,032 | 10,642 9,808 7,138 6,987 7,426 7,647 6,398 7,413
Gulf Coast 35807 | 31,125 | 31,166 | 31,462 | 26,573 | 26,332 | 36,061 | 38202 | 54980 | 48202 | 43,763 | 27,687
Sraroria | LOther - - - - 40 - - - - 66 6,779 | 11,944
Unknown - - - - - - - - 143 167 190 147
Subtotal 35807 | 31,125 | 31,166 | 31,462 | 26612 | 26332 | 36061 | 38202 | 55123 | 48435| 50,732 | 39,778
Gulf Coast 5,253 4,155 4,245 4,594 3,774 2,714 2,657 3,447 3,595 1,782 3,042 1,490
Other - - - - - - - - - - 895 913
Chambers Unknown - - - - - - - - - - 9 4
Subtotal 5,053 4,155 4,245 4,594 3,774 2714 2,657 3447 3595 1,782 3,946 2407
razos River 5043 | 3208 | 2932| 3,110 - - - - - - - -
Alluvium
ot Beng | Gulf Coast 94,619 | 79,702 | 78921 | 82,152 | 70,461 | 79,944 | 95207 | 82,870 | 92,369 | 107,244 | 74,283 | 73,165
Other - - - - - - - 42 - | 10463 | 25904
Unknown - - - - - - - - 24 33 43 31
Subtotal 99,662 | 82910 | 81,853 | 85262 | 70461 | 79944 | 95207 | 82913 | 92393 | 107,277 | 84789 | 99,101
Gulf Coast 8,231 7,612 7,243 6,780 2,850 2,886 2,032 1,552 1,944 2,913 3,400 7,715
Galveston  |-Other - - - - - - - - - - 101 228
Unknown - - - - - - - - 70 78 86 71
Subtotal 8231 7,612 7,243 6,780 2,850 2,886 2,032 1,552 2,014 2,991 3,587 8014
ilrlizv?zr:'ver 9% 91 73 40 40 71 200 139 126 61 72 67
Gulf Coast 3,605 3,510 3,537 3,451 2,914 3,460 3,926 3,523 3,822 3,687 2,449 969
Other 486 412 410 379 29 51 228 166 124 67 205 134
Grimes Sparta 5 5 4 4 - - - - - - - -
Unknown - - - - - - - - - - 17 106
Yegua-
o 134 75 78 71 66 130 280 277 297 300 382 1,779
Subtotal 4,327 4,092 4,102 3945 3,049 3,712 4,635 4,105 4,369 4,114 3125 3,054
Gulf Coast 19,074 | 18576 | 18,715 | 17,283 | 15451 | 17,046 | 17,512 7,499 7811 6,645 4,490 1,783
i Other - - - - - - 7 6 6 8 9 -
Unknown - - - - - - - - 35 23 12 5
Subtotal 19,074 | 18576 | 18715 | 17,283 | 15451 | 17,046 | 17,519 7,505 7,853 6,676 4,512 1,788
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Groundwater Pumpage by County and Formation (ac-ft)

Aquifer 2003 2004 2005 2006 2007 2008
Gulf Coast 385,584 332,616 302,190 313,866 260,515 317,231 267,003 243,928 287,891 308,138 138,199 157,277
Harris Other - - - - 2,858 10,627 12,535 11,301 708 2,696 | 116,900 | 123,620
Unknown - - - - - - - - 693 762 832 697
Subtotal 385,584 | 332,616 | 302,190 | 313,866 | 263,373 | 327,859 | 279,538 | 255229 | 289,293 | 311,596 | 255,930 | 281,593
Gulf Coast 52,381 52,024 52,505 51,110 38,678 54,671 50,897 49,485 47,327 44,642 39,796 34,766
Jasper Other - - - - - - 19 3 4 56 1,131 2,914
Unknown - - - - - - - - - - 13 80
Subtotal 52,381 52,024 52,505 51,110 38,678 54,671 50,915 49,489 47,332 44,698 40,940 37,760
Gulf Coast 2,051 3,270 3,242 3,276 1,177 1,037 1,957 1,685 1,769 12,608 12,691 14,299
Jefferson Other - - - - - - - - - - 360 411
Unknown - - - - - - - - 58 60 63 51
Subtotal 2,051 3,270 3,242 3,276 1,177 1,037 1,957 1,685 1,827 12,668 13,113 14,761
Gulf Coast 13,388 14,165 13,749 13,087 9,128 7,374 11,321 10,342 10,807 10,865 4,509 3,480
Liberty Other 2 - - - - - - - - - 4,345 2,437
Unknown - - - - - - - - 117 121 125 114
Subtotal 13,389 14,165 13,749 13,087 9,128 7,374 11,321 10,342 10,924 10,986 8,979 6,031
Gulf Coast 55,699 52,494 55,514 54,925 46,006 57,259 65,626 63,211 70,002 72,629 41,307 40,364
Montgomery Other - - - - - - 1,635 204 - 505 39,944 49,495
Unknown - - - - - - - - 380 386 392 388
Subtotal 55,699 52,494 55,514 54,925 46,006 57,259 67,260 63,414 70,382 73,520 81,643 90,247
Gulf Coast 2,814 2,573 2,576 2,612 1,678 3,717 2,727 2,379 2,231 2,199 2,075 818
Newton Other - - - - - - 140 - - - 478 655
Unknown - - - - - - - - 69 73 77 125
Subtotal 2,814 2,573 2,576 2,612 1,678 3,717 2,867 2,379 2,300 2,272 2,630 1,598
Gulf Coast 17,530 17,658 17,818 16,300 12,675 13,033 16,900 15,552 15,461 15,225 8,466 7,500
Orange Other - - - - - - - - - - 4,321 4,467
Unknown - - - - - - - - 68 74 79 70
Subtotal 17,530 17,658 17,818 16,300 12,675 13,033 16,900 15,552 15,529 15,299 12,865 12,037
Gulf Coast 4,006 4,081 4,233 4,257 3,077 3,421 4,734 4,347 4,232 4,372 3,153 2,708
Other 1,115 1,117 1,089 1,332 623 791 871 774 726 612 808 706
Unknown - - - - - - - - 23 20 16 132
Polk

vegua- 9 5 4 4 4 3 411 339 374 380 558 212

Jackson
Subtotal 5,130 5,202 5,326 5,593 3,704 4,215 6,016 5,460 5,355 5,384 4,536 3,758
Gulf Coast 3,294 2,922 2,981 2,938 3,433 2,186 3,257 2,913 3,020 2,912 1,521 943
San Jacinto Other - - - - - - 6 > 6 6 6 -
Unknown - - - - - - - - - - 4 1
Subtotal 3,294 2,922 2,981 2,938 3,433 2,186 3,263 2,918 3,025 2,918 1,531 944
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Groundwater Pumpage by County and Formation (ac-ft)

Aquifer 2003 2004 2005 2006 2007 2008 2009 2010 ‘

Gulf Coast 3,704 3,793 3,848 3,805 3,011 3,023 4,440 3,975 3,839 4,110 3,372 2,062
Other ; - - - - - 6 252 ; - 1,713 1,509
Unknown - - - - - - - - 22 18 14 78
Tyler Yegua-

- - - - : : 10 8 9 11 13 -

Jackson
Subtotal 3,704 3,793 3,848 3,805 3,011 3,223 4,456 4,235 3870 4,139 5113 3,649

Carrizo-
W“COX ) ) 2 1 ) ) ) ) ) ) ) )
Gulf Coast 4,726 4171 4,156 4,448 4,652 3,664 4,247 3,854 3,387 4,041 2,273 1,685
Other 989 727 1,036 1,027 924 1,081 960 970 1,087 1,073 2,533 2,457
Walker | Queen City 26 13 13 13 13 19 23 21 37 36 26 26
Unknown - - - - - - - - - - 7 3
T:Cgkusi'n 26 13 13 13 13 19 218 108 105 479 1,873 497
Subtotal 5,766 4,925 5219 5,501 5,602 4,784 5,448 4,952 4,616 5,628 6,712 4,668
ilrlizvci’jni'ver 808 915 936 827 871 780 692 501 699 716 825 865
| Gulf Coast 28298 | 31542 | 31,736 | 28,077 | 26888 | 24392 | 22113 | 16130 | 23,679 | 24378 | 26289 | 27,705
Waller Other 208 215 218 204 212 213 238 185 193 204 270 227
Unknown - - - - - - - - - 2 4 2
Subtotal 29314 | 32673 | 32890 | 29108 | 27970 | 25385 | 23043 | 16815 | 24571 | 25299 | 27388 28799
Brazos River 250 182 183 112 114 96 78 58 57 48 66 104

Alluvium
Gulf Coast 3,337 2,896 3,099 2,721 1,747 1,742 2,376 2,032 2,073 2112 1,698 1,301
Washington |-Othe" 97 106 119 72 ; ; ; ; ; ; : :
Unknown - - - - - - - - 4 7 10 14
vegua- 12 12 12 15 14 14 163 137 151 168 870 52

Jackson
Subtotal 3,69 3,197 3,413 2,920 1,876 1,852 2617 2227 2285 2335 2644 1471

Groundwater Management Area 14 49



Desired Future Conditions Explanatory Report April 29, 2016

Groundwater Pumpage by County and Formation (ac-ft)

County Aquifer 2003 2004 2005 2006 2007 2008
Gulf Coast 756,172 | 680,482 | 649,196 | 656,434 | 544,276 | 634,295 | 621,688 | 563,440 | 647,176 | 685914 | 422,602 | 414,328
vegua- 181 105 107 104 98 166 1,082 870 935 1,338 3,696 2,540
Jackson
ilrlizvci)janlver 7,169 5,269 4,579 4,708 1,903 1,655 1,338 1,093 1,289 1,181 1,429 1,720
Carrizo-

eMA14 | - - 2 1 : : . ; . ; : :
Queen City 26 13 13 13 13 19 23 21 37 36 26 26
Sparta 5 5 4 4 - - - - - - - -
Other 3,091 2,751 2,961 3,138 4860 | 12,0901 | 16,719 | 13,986 2,940 5369 | 191,360 | 228132
Unknown - ; ; ; ; ; - ; 1,706 1,828 2,001 2,125
Total 766,643 | 688,624 | 656,862 | 664,400 | 551,150 | 649,036 | 640,849 | 579,409 | 654,083 | 695,666 | 621,114 | 648,870
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Table 5-3 — Historical groundwater pumpage statistics for 2007-2011 by aquifer for counties

in GMA 14 (in acre-feet per year)

Aquifer

2007-2011 Summary Statistics (ac-ft.)

Average

Median

Maximum

% of Total

Average

Brazos River Alluvium 462 407 684 0.07%
Gulf Coast 6,619 6,611 7,210 1.03%
Austin Other 90 84 112 0.01%
Unknown 4 4 8 0.00%
Subtotal Austin 7,174 7,413 7,647 1.12%
Gulf Coast 42,567 43,763 54,980 6.65%
Brazoria Other 3,758 66 11,944 0.59%
Unknown 129 147 190 0.02%
Subtotal Brazoria 46,454 48,435 55,123 7.26%
Gulf Coast 2,671 3,042 3,595 0.42%
Chambers Other 362 - 913 0.06%
Unknown 3 - 9 0.00%
Subtotal Chambers 3,036 3,447 3,946 0.47%
Brazos River Alluvium - - - 0.00%
Gulf Coast 85,986 82,870 107,244 13.44%
Fort Bend Other 7,282 42 25,904 1.14%
Unknown 26 31 43 0.00%
Subtotal Fort Bend 93,295 92,393 107,277 14.58%
Gulf Coast 3,505 2,913 7,715 0.55%
Galveston Other 66 - 228 0.01%
Unknown 61 71 86 0.01%
Subtotal Galveston 3,632 2,991 8,014 0.57%
Brazos River Alluvium 93 72 139 0.01%
Gulf Coast 2,890 3,523 3,822 0.45%
Other 139 134 205 0.02%
Grimes Sparta - - - 0.00%
Unknown 25 - 106 0.00%
Yegua-Jackson 607 300 1,779 0.09%
Subtotal Grimes 3,754 4,105 4,369 0.59%
Gulf Coast 5,646 6,645 7,811 0.88%
Hardin Other 6 6 9 0.00%
Unknown 15 12 35 0.00%
Subtotal Hardin 5,667 6,676 7,853 0.89%
Gulf Coast 227,087 243,928 308,138 35.49%
Harris Other 51,045 11,301 123,620 7.98%
Unknown 597 697 832 0.09%
Subtotal Harris 278,728 281,593 311,596 43.56%
Gulf Coast 43,203 44,642 49,485 6.75%
Jasper Other 822 56 2,914 0.13%
Unknown 19 - 80 0.00%
Subtotal Jasper 44,044 44,698 49,489 6.88%
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2007-2011 Summary Statistics (ac-ft.)

Aquifer Average Median | Maximum % of Total
Average

Gulf Coast 8,610 12,608 14,299 1.35%

Jefferson Other 154 - 411 0.02%
Unknown 46 58 63 0.01%

Subtotal Jefferson 8,811 12,668 14,761 1.38%

Gulf Coast 8,001 10,342 10,865 1.25%

Liberty Other 1,356 - 4,345 0.21%
Unknown 95 117 125 0.01%

Subtotal Liberty 9,452 10,342 10,986 1.48%

Gulf Coast 57,503 63,211 72,629 8.99%

Montgomery Other 18,030 505 49,495 2.82%
Unknown 309 386 392 0.05%

Subtotal Montgomery 75,841 73,520 90,247 11.85%

Gulf Coast 1,940 2,199 2,379 0.30%

Newton Other 227 - 655 0.04%
Unknown 69 73 125 0.01%

Subtotal Newton 2,236 2,300 2,630 0.35%

Gulf Coast 12,441 15,225 15,552 1.94%

Orange Other 1,758 - 4,467 0.27%
Unknown 58 70 79 0.01%

Subtotal Orange 14,256 15,299 15,552 2.23%

Gulf Coast 3,762 4,232 4,372 0.59%

Other 725 726 808 0.11%

Polk Unknown 38 20 132 0.01%
Yegua-Jackson 373 374 558 0.06%

Subtotal Polk 4,899 5,355 5,460 0.77%

Gulf Coast 2,262 2,912 3,020 0.35%

San Jacinto Other 5 6 6 0.00%
Unknown 1 - 4 0.00%

Subtotal San Jacinto 2,267 2,918 3,025 0.35%

Gulf Coast 3,472 3,839 4,110 0.54%

Other 695 252 1,713 0.11%

Tyler Unknown 26 18 78 0.00%
Yegua-Jackson 8 9 13 0.00%

Subtotal Tyler 4,201 4,139 5,113 0.66%

Carrizo-Wilcox - - - 0.00%

Gulf Coast 3,048 3,387 4,041 0.48%

Other 1,624 1,087 2,533 0.25%

Walker Queen City 29 26 37 0.00%
Unknown 2 - 7 0.00%

Yegua-Jackson 612 479 1,873 0.10%

Subtotal Walker 5,315 4,952 6,712 0.83%

Brazos River Alluvium 721 716 865 0.11%

Gulf Coast 23,636 24,378 27,705 3.69%

Waller Other 216 204 270 0.03%
Unknown 2 2 4 0.00%

Subtotal Waller 24,574 25,299 28,799 3.84%
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2007-2011 Summary Statistics (ac-ft.)

Aquifer Average Median | Maximum % of Total
Average
Brazos River Alluvium 67 58 104 0.01%
Gulf Coast 1,843 2,032 2,112 0.29%
) Other - - - 0.00%
Washington Unknown 7 7 14 0.00%
Yegua-Jackson 276 151 870 0.04%
Subtotal Washington 2,192 2,285 2,644 0.34%
Gulf Coast 546,692 563,440 685,914 85.44%
Yegua-Jackson 1,876 1,338 3,696 0.29%
Brazos River Alluvium 1,342 1,289 1,720 0.21%
Carrizo-Wilcox - - - 0.00%
GMA 14 Queen City 29 26 37 0.00%
Sparta - - - 0.00%
Other 88,357 13,986 228,132 13.81%
Unknown 1,532 1,828 2,125 0.24%
Total 639,828 648,870 695,666 100.00%
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Table 5-4 — Historical groundwater pumpage statistics by water use sector for 2007-2011 for
counties in GMA 14 (in acre-feet per year)

2007-2011 Groundwater Pumpage Summary (ac-ft)

Average Median Maximum G o]
Average
Irrigation 3,874 3,634 5,303 0.61%
Livestock 405 379 521 0.06%
Municipal 2,808 3,031 4,013 0.44%
Austin Manufacturing 84 84 110 0.01%
Mining 4 4 8 0.00%
Power 0.00%
Subtotal Austin 7,174 7,413 7,647 1.12%
Irrigation 12,465 14,508 20,827 1.95%
Livestock 1,200 1,210 1,241 0.19%
Municipal 30,969 31,468 33,143 4.84%
Brazoria Manufacturing 1,691 1,475 2,816 0.26%
Mining 130 147 190 0.02%
Power 0.00%
Subtotal Brazoria 46,454 48,435 55,123 7.26%
Irrigation 0.00%
Livestock 207 212 219 0.03%
Municipal 2,372 2,332 3,534 0.37%
Chambers Manufacturing 112 107 156 0.02%
Mining 289 9 729 0.05%
Power 56 37 120 0.01%
Subtotal Chambers 3,036 3,447 3,946 0.47%
Irrigation 13,928 14,940 18,600 2.18%
Livestock 824 829 924 0.13%
Municipal 72,932 73,523 84,407 11.40%
Fort Bend Manufacturing 2,928 2,934 3,286 0.46%
Mining 66 50 113 0.01%
Power 2,616 2,587 2,821 0.41%
Subtotal Fort Bend 93,295 92,393 107,277 14.58%
Irrigation 47 208 0.01%
Livestock 127 122 150 0.02%
Municipal 3,221 2,549 7,711 0.50%
Galveston Manufacturing 81 91 112 0.01%
Mining 154 214 241 0.02%
Power 2 2 4 0.00%
Subtotal Galveston 3,632 2,991 8,014 0.57%
Irrigation 146 75 333 0.02%
Livestock 553 502 698 0.09%
Municipal 2,865 3,087 3,544 0.45%
Grimes Manufacturing 164 182 207 0.03%
Mining 25 106 0.00%
Power 1 1 2 0.00%
Subtotal Grimes 3,754 4,105 4,369 0.59%
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2007-2011 Groundwater Pumpage Summary (ac-ft)

Average Median Maximum G o]
Average
Irrigation 1,520 1,436 2,245 0.24%
Livestock 46 44 53 0.01%
Municipal 4,042 5,487 5,712 0.63%
Hardin Manufacturing 43 35 75 0.01%
Mining 15 12 35 0.00%
Power 0.00%
Subtotal Hardin 5,667 6,676 7,853 0.89%
Irrigation 1,628 1,411 2,511 0.25%
Livestock 841 804 955 0.13%
Municipal 262,729 264,181 297,272 41.06%
Harris Manufacturing 10,612 10,245 11,855 1.66%
Mining 992 835 1,760 0.15%
Power 1,925 1,893 2,092 0.30%
Subtotal Harris 278,728 281,593 311,596 43.56%
Irrigation 12 30 0.00%
Livestock 264 197 437 0.04%
Municipal 4,462 4,509 4,892 0.70%
Jasper Manufacturing 39,287 39,389 44 446 6.14%
Mining 19 80 0.00%
Power 0.00%
Subtotal Jasper 44,044 44,698 49,489 6.88%
Irrigation 155 650 0.02%
Livestock 183 190 203 0.03%
Municipal 8,305 12,261 13,840 1.30%
Jefferson Manufacturing 25 33 55 0.00%
Mining 143 136 215 0.02%
Power 0.00%
Subtotal Jefferson 8811 12,668 14,761 1.38%
Irrigation 0.00%
Livestock 0.00%
Municipal 9,179 10,087 10,653 1.43%
Liberty Manufacturing 178 212 255 0.03%
Mining 95 117 125 0.01%
Power 0.00%
Subtotal Liberty 9,452 10,342 10,986 1.48%
Irrigation 1,356 244 5,753 0.21%
Livestock 552 546 614 0.09%
Municipal 72,668 71,816 82,805 11.36%
Montgomery | Manufacturing 579 687 726 0.09%
Mining 311 387 392 0.05%
Power 376 597 657 0.06%
Subtotal Montgomery 75,841 73,520 90,247 11.85%
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2007-2011 Groundwater Pumpage Summary (ac-ft)

Average Median Maximum G o]
Average
Irrigation 47 50 137 0.01%
Livestock 58 49 84 0.01%
Municipal 2,020 2,142 2,280 0.32%
Newton Manufacturing 42 52 52 0.01%
Mining 69 73 125 0.01%
Power 0.00%
Subtotal Newton 2,236 2,300 2,630 0.35%
Irrigation 0.00%
Livestock 152 156 182 0.02%
Municipal 9,724 10,323 10,992 1.52%
Orange Manufacturing 3,260 3,157 4,055 0.51%
Mining 58 70 79 0.01%
Power 1,062 1,062 1,142 0.17%
Subtotal Orange 14,256 15,299 15,552 2.23%
Irrigation 324 342 595 0.05%
Livestock 37 35 44 0.01%
Municipal 4,211 4,767 4,995 0.66%
Polk Manufacturing 289 282 426 0.05%
Mining 38 20 132 0.01%
Power 0.00%
Subtotal Polk 4,899 5,355 5,460 0.77%
Irrigation 0.00%
Livestock 90 83 116 0.01%
Municipal 2,169 2,825 2,948 0.34%
San Jacinto Manufacturing 8 9 10 0.00%
Mining 1 4 0.00%
Power 0.00%
Subtotal San Jacinto 2,267 2,918 3,025 0.35%
Irrigation 205 175 437 0.03%
Livestock 61 60 80 0.01%
Municipal 3,905 3,999 4,644 0.61%
Tyler Manufacturing 4 2 11 0.00%
Mining 26 18 78 0.00%
Power 0.00%
Subtotal Tyler 4,201 4,139 5,113 0.66%
Irrigation 220 117 570 0.03%
Livestock 202 199 221 0.03%
Municipal 4,858 4,652 5,882 0.76%
Walker Manufacturing 33 32 67 0.01%
Mining 2 7 0.00%
Power 0.00%
Subtotal Walker 5,315 4,952 6,712 0.83%
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2007-2011 Groundwater Pumpage Summary (ac-ft)

Average Median Maximum G o]
Average
Irrigation 19,553 20,070 23,599 3.06%
Livestock 593 538 753 0.09%
Municipal 4,381 4,429 4,748 0.68%
Waller Manufacturing 25 22 34 0.00%
Mining 24 2 110 0.00%
Power 0.00%
Subtotal Waller 24,574 25,299 28,799 3.84%
Irrigation 301 250 509 0.05%
Livestock 154 152 160 0.02%
Municipal 1,493 1,742 1,888 0.23%
Washington Manufacturing 238 254 369 0.04%
Mining 7 7 14 0.00%
Power 0.00%
Subtotal Washington 2,192 2,285 2,644 0.34%
Irrigation 55,781 57,634 62,500 8.72%
Livestock 6,547 6,595 7,000 1.02%
Municipal 509,312 514,953 566,088 79.60%
GMA 14 Manufacturing 59,682 58,224 66,363 9.33%
Mining 2,468 2,289 3,214 0.39%
Power 6,038 5,998 6,576 0.94%
Total 639,828 648,870 695,666 100.00%

The current or historic condition of an aquifer may be evaluated in a number of ways.
In regions with regional-dipping, predominantly confined aquifers such as the Gulf Coast
Aquifer System, the relative measurements of artesian pressures in the aquifer
(measurements of artesian pressure as expressed in static water levels below land surface or
above mean sea level in a well) have been determined by many GMAs in Texas to be the most
effective metric for long-range planning purposes. For joint planning in GMA 14, the District
Representatives reviewed contour maps of the potentiometric surface of the various aquifers
within GMA 14 as a representation of current aquifer conditions. Historical pumpage, along
with the natural geology of the formations, resulted in patterns of potentiometric
groundwater surface elevations throughout the aquifers that vary from county to county
across the GMA. The pattern of these contours was used by GMA 14 District Representatives
to evaluate aquifer conditions as part of the joint-planning process.

As the primary groundwater-bearing unit within GMA 14, the Gulf Coast Aquifer
System has experienced significant declines in local and regional water levels that correspond
to the high levels of pumpage discussed above. In general, this is within and surrounding Harris
County in the more urbanized areas of GMA 14, including Fort Bend, Galveston, and
Montgomery counties. Local and regional depressions mapped on the potentiometric surfaces
across the four primary formations (Chicot, Evangeline, Burkeville, and Jasper aquifers) within
the Gulf Coast Aquifer System generally track the location of greatest pumpage within each
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formation; the center of the cones of depression in the lower-lying layers like the Jasper
Formation (Aquifer) occur north of the cones for the overlying layers like the Chicot Formation.
Figure 5-5, Figure 5-6, and Figure 5-7 represent both measured and simulated contours of the
potentiometric surface across the Chicot, Evangeline, and Jasper formations, respectively.
Contours are presented to extend the geographic extent of measured data across the entirety
of the northern Gulf Coast Aquifer System and GMA 14. This data is adapted from Kasmarek,
2012%. Presentation materials considered by GMA 14 District Representatives and inter-local
partners are included in its entirety in Appendix H.

39 Kasmarek, M.C., 2012, Hydrogeology and simulation of groundwater flow and land-surface subsidence in the
northern part of the Gulf Coast Aquifer System, Texas, 1891-2009 (ver. 1.1, December 2013): U.S. Geological
Survey Scientific Investigations Report 2012-5154, 55 p., http://dx.doi.org/sir20125154.
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In areas of high historical groundwater use, subs
aquifer conditions. Figure 5-8 represents availabl

idence has been a significant factor related to
e measured and simulated data of subsidence

for the Northern Gulf Coast Aquifer System. Note the high levels of historical subsidence
centered in the vicinity of Harris and Galveston counties with impacts extending into

neighboring areas.
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Figure 5-8 — Simulated and measured subsidence contours occurring in the Gulf Coast
Aquifer System, 2009.

The dominating reliance on the Gulf Coast Aquifer System generally results in less significant
patterns in conditions of other aquifers within GMA 14. Figure 5-9 represents measured
contours within the Carrizo Sand Aquifer, which crosses the northern portion of GMA 14.
Significant declines in the formation are generally seen in the area north of GMA 14 where the
aquifer is a more significant source of water supply. The water level elevations within GMA 14
are dictated more by geology than patterns of usage, as was demonstrated in the Gulf Coast
Aquifer System. This data is taken from Dutton and others, 2003%°. Similar trends are
recognized in the Queen City and Sparta Aquifers as shown in Figure 5-10 and Figure 5-11,
which are taken from Kelley and others, 2004%'. Water level elevation data was also available
for the Upper and Lower Yegua and Jackson formations from Deeds and others, 2010 Water

40 Dutton, A. R., Harden, B., Nicot, J. P., and O’Rourke, D., 2003, Groundwater Availability Model for the Central
Part of the Carrizo-Wilcox Aquifer in Texas: The University of Texas at Austin, Bureau of Economic Geology, Final
Technical Report prepared for the Texas Water Development Board, 405 p.

41 Kelley, V. A.,, Deeds, N. E., Fryar, D.G., Nicot, J.P., Jones, T, Dutton, A. R., Bruehl, G., Unger-Holtz, T., and Machin,
J.L., 2004, Groundwater availability models for the Queen City and Sparta Aquifers: INTERA, Inc., Final Technical
Report prepared for the Texas Water Development Board, 867 p.

42 Deeds, N. E., Singh, T. Y. A, Jones, T. L., Kelley, V. A,, Knox, P. R, and Young. S. C., 2010, Final Report
Groundwater availability model for the Yegua-Jackson Aquifer: Final Technical Report prepared for the Texas
Water Development Board, 582 p.
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level elevation data for the Upper Jackson, Lower Jackson, Upper Yegua, and Lower Yegua area
shown below in Figure 5-12 through Figure 5-15, respectively.

s I
e

f-—-. - Study area boundary
! = T

—300— Water-level
elevation (f)

dashed where
0 40 mi inferred
0 60 km © Data

Contour interval 50 it

Figure 5-9 — Water level elevation contours in the Carrizo Sand Aquifer based on water level
measurements from 1987 — 19903

4 Map reproduced from Dutton, A. R., Harden, B., Nicot, J. P., and O’Rourke, D., 2003, Groundwater Availability
Model for the Central Part of the Carrizo-Wilcox Aquifer in Texas: The University of Texas at Austin, Bureau of
Economic Geology, Final Technical Report prepared for the Texas Water Development Board, 405 p
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Figure 5-10 — 1999 estimated elevation contours in the Queen City Aquifer**

4 Map from Kelley, V. A, Deeds, N. E., Fryar, D.G., Nicot, J.P., Jones, T., Dutton, A. R, Bruehl, G., Unger-Holtz, T.,
and Machin, J.L., 2004, Groundwater availability models for the Queen City and Sparta Aquifers: INTERA, Inc.,
Final Technical Report prepared for the Texas Water Development Board, 867 p.
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Figure 5-11 — 1999 estimated elevation contours in the Sparta Aquifer®

4 Map from Kelley, V. A., Deeds, N. E., Fryar, D.G., Nicot, J.P., Jones, T., Dutton, A. R., Bruehl, G., Unger-Holtz, T.,
and Machin, J.L., 2004, Groundwater availability models for the Queen City and Sparta Aquifers: INTERA, Inc.,
Final Technical Report prepared for the Texas Water Development Board, 867 p.
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Figure 5-12 — 1997 estimated elevations in Upper Jackson Formation“®

4 Map from Deeds, N. E., Singh, T. Y. A,, Jones, T. L, Kelley, V. A., Knox, P. R., and Young. S. C., 2010, Final Report
Groundwater availability model for the Yegua-Jackson Aquifer: Final Technical Report prepared for the Texas
Water Development Board, 582 p.
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Figure 5-13 — 1997 estimated elevations in Lower Jackson Formation*’

47 Map from Deeds, N. E., Singh, T. Y. A,, Jones, T. L, Kelley, V. A., Knox, P. R., and Young. S. C., 2010, Final Report

Groundwater availability model for the Yegua-Jackson Aquifer: Final Technical Report prepared for the Texas
Water Development Board, 582 p.
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Figure 5-14 — 1997 estimated elevations in Upper Yegua Formation“®

4 Deeds, N. E., Singh, T. Y. A, Jones, T. L, Kelley, V. A,, Knox, P. R, and Young. S. C., 2010, Final Report
Groundwater availability model for the Yegua-Jackson Aquifer: Final Technical Report prepared for the Texas
Water Development Board, 582 p.
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Figure 5-15 — 1997 estimated elevations in Lower Yegua Formation*®

5.2 WATER SUPPLY NEEDS AND WATER MANAGEMENT
STRATEGIES

Texas Water Code Section 36.108 (d)(2), requires District Representatives in a GMA to consider
the water supply needs and water management strategies included in the state water plan. In
order to meet this requirement, the District Representatives in GMA 14 considered the
continued population growth in the area, all water supplies needs, and recommended water

4 Deeds, N. E., Singh, T. Y. A, Jones, T. L., Kelley, V. A, Knox, P. R, and Young. S. C., 2010, Final Report
Groundwater availability model for the Yegua-Jackson Aquifer: Final Technical Report prepared for the Texas
Water Development Board, 582 p.
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management strategies included in the 2011 regional water plans®® and the 2012 State Water
Plan.” Applicable information for this factor is included in its entirety in Appendix I.

GMA 14 is centered over one of the most diverse, demographically dynamic regions of the
State of Texas. Although the 20 counties making up GMA 14 represent less than 10 percent of
the land mass of Texas, the approximately 6,529,891 people living in the area of GMA 14 in
2010 (see Table 5.5) represent 25.7 percent of the State’s total population, and over the 50-
year planning horizon, GMA 14 is projected to increase to 11,958,683 people, representing an
83 percent increase in the population in the region. A review of the individual county
population projections, however, documents that this distribution of population in GMA 14 is
not uniform throughout the area. Harris County is the most populous county in GMA 14 (and
the most populous county in Texas) with 4,078,231 people in 2010, followed by Fort Bend, and
Montgomery counties with 550,121 and 453,369 people, respectively (see Table 5.5)).
Fourteen of twenty counties in GMA 14 recorded populations of less than 100,000 people in
2010, with the two least-populous counties in GMA 14, Newton and Tyler counties, recording
16,008 and 24,744 people, respectively. During the joint-planning process District
Representatives paid close attention to both current and projected population projections,
both in urban and rural areas. In GMA 14, this examination of current and projected population
highlights the significant differences that exist between urban and rural demographics. This
difference, especially with respect to municipal water use, is widely variable in GMA 14.

Table 5-5 — Population projections for GMA 14 included in the 2012 State Water Plan>?

2012 State Water Plan

Projected Population

2030 2040
AUSTIN 27,173 30,574 32,946 34,355 35,031 35,958
BRAZORIA 305,649 354,708 401,684 444,981 490,875 538,795
CHAMBERS 34,282 40,786 46,838 52,083 57,402 62,850
FORT BEND 550,121 719,737 893,875 1,090,710 1,348,851 1,643,825
GALVESTON 268,714 284,731 294,218 298,057 300,915 302,774
GRIMES 26,635 30,073 32,785 34,670 36,176 37,657
HARDIN 54,504 59,115 61,211 63,381 65,627 67,954
HARRIS 4,078,231 4,629,335 5,180,439 5,731,543 6,282,647 6,833,751

0 Brazos G Regional Water Planning Group, 2011, Brazos G Regional Water Plan,
http://www.twdb.texas.gov/waterplanning/rwp/plans/2011/index.asp. Region H Regional Water Planning
Group, 2011, Region H Regional Water Plan,
http://www.twdb.texas.gov/waterplanning/rwp/plans/2011/index.asp. East Texas Regional Water Planning
Group, 2011, East Texas Regional Water Plan,

http://www.twdb.texas.gov/waterplanning/rwp/plans/2011/index.asp.

51 Texas Water Development Board, Water for Texas — 2012: The State Water

http://www.twdb.texas.gov/waterplanning/swp/2012/index.asp.

52 Texas Water Development Board, Water for Texas, 2012 Texas State Water Plan.

299 p.,
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2012 State Water Plan

Projected Population

2030 2040
JASPER 38,445 40,897 42,344 42,712 42,712 42,712
JEFFERSON 259,700 270,686 280,590 288,225 295,924 310,478
LIBERTY 81,930 94,898 107,335 119,519 132,875 147,845
MONTGOMERY 453,369 588,351 751,702 931,732 1,169,199 1,444,999
NEWTON 16,008 16,731 16,825 17,329 17,849 18,385
ORANGE 90,503 94,274 95,818 96,473 97,843 98,836
POLK 48,072 54,897 60,401 64,478 68,247 71,928
SAN JACINTO 27,443 32,541 36,617 39,159 40,630 41,299
TYLER 24,744 28,513 30,937 31,866 31,866 31,866
WALKER 70,672 77,915 81,402 80,547 80,737 80,737
WALLER 41,137 51,175 62,352 74,789 89,598 106,608
WASHINGTON 32,559 35,253 36,973 37,908 38,747 39,426
TOTAL 6,529,891 7,535,190 8,547,292 9,574,517 10,723,751 11,958,683
STATE TOTAL 25,388,403 29,650,388 33,712,020 37,734,422 41,924,167 46,323,725
SfNS]?:'IflEF"I'?'IF:FT 25.7% 25.4% 25.4% 25.4% 25.6% 25.8%
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Figure 5-16 — Population projections by county for GMA 14. Population projections are for
2010 and 2060. Note, scale of this graphic is logarithmic in order to document populations in

less populated counties.

In Texas, the overall “water needs” for a region, as defined within the Texas State Water Plan,
are the demands (based on water demand projections developed during the water-planning
process for 6 major water use sectors) that cannot be met with existing supplies. These existing
supplies may be inadequate to satisfy demands because of natural conditions (e.g., sustainable
supply of an aquifer or firm yield of a reservoir) or infrastructure limitations (e.g. inadequate
diversion, treatment, or transmission capacity). A review of the future water management
strategies within a region gives some insight into the potential future supply to meet an
identified need. Therefore, future groundwater management strategies identified in the 2012
Texas State Water Plan indicate the potential future demand for groundwater in addition to

currently utilized supplies.
GMA 14 comprises an area spanning Regional Water Planning Areas G (Brazos G), H, and | (East

Texas). Data from the 2012 Texas State Water Plan for each of these regions was used to
develop data summaries for consideration by the GMA 14 District Representatives and
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interlocal agreement partners. Figure 5-17 illustrates the growth of total demands and needs
(demands not met by existing supplies) within GMA 14 for the three regional water planning
areas (G, H, and 1). The columns in this figure demonstrate the availability of existing
groundwater and other water (surface water, reuse, conservation) supplies in dark and light
blue colors, respectively. Future water management strategies based on groundwater and
other water supplies are shown in dark and light red colors, respectively. Generally, it can be
seen in this figure that the majority of future water supplies will originate from sources other
than groundwater supplies and that this ratio of new groundwater supplies to other options
will be far below that currently making up existing regional water supplies.

&,000,000

35,000,000

4,000,000

3,000,000

Supply Volume {ac-ft)

2,000,000

1,000,000

0 T T T

2010 2020 2030 2040 2050 2060
I Existing Groundwater Supples B Existing Other Supplies I Groundwater Strategies
[ Other Strategies e Total Demands e===Total Meeds

Figure 5-17 — Projected supplies and strategies from the 2012 Texas State Water Plan

The trend toward other water supplies in lieu of expanded groundwater continues at the
county level of all counties anticipating significant need for additional water supplies over the
course of the planning horizon (Figure 5-18).
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Figure 5-18 — Projected year 2060 supplies and strategies from the 2012 State Water Plan

5.3 HYDROLOGICAL CONDITIONS

Texas Water Code Section 36.108 (d)(3) requires District Representatives in a GMA to consider
hydrological conditions, including for each aquifer in the management area the total estimated
recoverable storage (TERS) as provided by the executive administrator, and the average annual
recharge, inflows, and discharge. As part of the joint-planning process, District Representatives
in GMA 14 reviewed and considered estimates of TERS, inflows, outflows, recharge, and
discharge for all relevant aquifers based on results from the most recently adopted
groundwater availability models (GAMs) and technical assessments from the TWDB. The
principal GAM utilized in this analysis was the Northern Gulf Coast Groundwater Availability
Model or Northern Gulf Coast GAM. Estimates of TERS were provided by the TWDB executive
administrator for review and consideration during the joint-planning process, as required by
statute. The technical materials focused on hydrological conditions, including estimates of
TERS, inflows, outflows, recharge, and discharge for all relevant aquifers, presented and
considered by the District Representatives in GMA 14, are included in their entirety in Appendix
J.

The hydrostratigraphy utilized in the Northern Gulf Coast GAM for the Gulf Coast Aquifer
System is documented in the following Figure 5-19. Of the five hydrostratigraphic units utilized
in construction of the Northern Gulf Coast GAM, the Chicot, Evangeline, and Jasper aquifers
are recognized as the primary water-bearing resources in GMA 14,
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Although this section is focused on the consideration of hydrological conditions, it is noted,
however, that there are no significant differences between this requirement in Texas Water
Code Section 36.108 (d)(3) and the requirements contained in Texas Water Code Section
36.108 (d)(1) to consider “aquifer uses or conditions within the management area, including
conditions that differ substantially from one geographic area to another,” at least with respect
to “hydrologic conditions.” As discussed in Section 5.1 above, there are several ways to express
and evaluate hydrological conditions in an aquifer. As discussed in Section 5.4, hydrologic
conditions may be evaluated based on spring flows, the volume of water remaining in storage
in areas of unconfined conditions, the measurements of artesian pressures in the aquifer in
regional-dipping and predominantly confined aquifers, and in certain coastal areas on levels
of land-surface subsidence. As discussed in Section 5.1 and in Figure 5-5 through Figure 5-15
above, GMA 14 District Representatives reviewed contour maps of the potentiometric surface
of the various aquifers within GMA 14 as a representation of current aquifer/hydrologic
conditions. Historical pumpage, along with the geology of the formations, have resulted in
patterns of potentiometric (water) surface elevations throughout the aquifers that vary from
county to county across the GMA. The pattern of these contours was used by GMA 14 District
Representatives to evaluate aquifer/hydrologic conditions as part of the joint-planning
process.
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Figure 5-19 — Hydrostratigraphic column utilized in development of the Northern Gulf Coast

GAM >3

With the release of the initial report of TERS, as provided by the TWDB>*, GMA 14 District
Representatives invested significant time in consideration of the TERS and the ramifications of

53 Kasmarek, M.C., 2012, Hydrogeology and simulation of groundwater flow and land-surface subsidence in the
northern part of the Gulf Coast Aquifer System, Texas, 1891-2009 (ver. 1.1, December 2013): U.S. Geological
Survey Scientific Investigations Report 2012-5154, 55 p., http://dx.doi.org/sir20125154.
5% Wade, S., Thorkildsen, D., and Anaya, R., 2014, GAM Task 13-037: Total estimated recoverable storage for
aquifers in Groundwater Management Area 14: Texas Water Development Board, 35 p.
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those estimates on proposed DFCs. For a more detailed reference to these discussions, the
reader is referred to the meeting minutes included in Appendix B. The TERS report prepared
and provided by the TWDB is reproduced in its” entirety in Appendix K. TERS volumes, in acre-
feet, for GMA 14 for the Gulf Coast Aquifer System, based on this report is 2,776,000,000 acre-
feet. Figure 5-20 provides a county by county comparison of the TERS values included in Wade
and others, 2014).

Total Estimated Recoverable Storage (Millions of Ac-Ft)
0 50 100 150 200 250 300 350 400

Austin ]
Brazoria |
Chambers |
Fort Bend |
Galveston |
Grimes |
Hardin |
Harris |
Jasper |
Jefferson |
Liberty ]
Montgomery |
Newton |
Orange I
Polk ]
San Jacinto |
Tyler ]
Walker |
Waller ]
Washington ==

Figure 5-20 —Total Estimated Recoverable Storage by county

Following release of the initial TERS report by the TWDB, the estimates were again provided
to GMA 14 by the TWDB in a slightly different format, wherein estimates are divided into
unconfined and confined storage. The following graphic (Figure 5-21) is taken from Wade and
others (2014) and is reproduced here to illustrate the differences in confined and unconfined
storage. Table 5-6 and Table 5-7 include the additional breakdowns of TERS into confined and
unconfined storage provided by the TWDB. One of the more notable conclusions that GMA 14
District Representatives made with regards to the TERS data was that while the Gulf Coast
Aquifer System in GMA 14, as reported by the TWDB in Table 5.7, contains 2,776,000,000 acre-
feet in total storage, only 10,952,354 acre-feet, equivalent to 0.39 percent, is in confined
storage.
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Figure 5-21 — Illustration of relevant hydrological features on which TERS analysis is based

Table 5-6 — Total estimated recoverable storage separated into unconfined and confined

components by county for the Gulf Coast Aquifer System within GMA 14°>°

Unconfined

25 percent of

75 percent of

County Storage (acre- Con(j:fifset;r)age T?;:::fg;?e Total Storage Total Storage
feet) (acre-feet) (acre-feet)
Austin 79,623,694 271,616 80,000,000 20,000,000 60,000,000
Brazoria 331,167,468 353,328 330,000,000 82,500,000 247,500,000
Chambers 133,220,055 110,414 130,000,000 32,500,000 97,500,000
Fort Bend 169,317,122 278,931 170,000,000 42,500,000 127,500,000
Galveston 81,060,010 64,662 81,000,000 20,250,000 60,750,000
Grimes 34,519,292 349,720 35,000,000 8,750,000 26,250,000
Hardin 186,491,653 597,418 190,000,000 47,500,000 142,500,000
Harris 378,374,831 928,622 380,000,000 95,000,000 285,000,000
Jasper 134,045,649 1,477,803 140,000,000 35,000,000 105,000,000
Jefferson 167,257,677 176,416 170,000,000 42,500,000 127,500,000
Liberty 252,446,158 503,245 250,000,000 62,500,000 187,500,000
Montgomery 177,162,460 459,467 180,000,000 45,000,000 135,000,000
Newton 117,797,063 1,307,452 120,000,000 30,000,000 90,000,000
Orange 61,007,322 74,590 61,000,000 15,250,000 45,750,000
Polk 104,012,585 1,270,347 110,000,000 27,500,000 82,500,000

55 Data provided via email communication from Cindy Ridgeway, TWDB, to Kathy Turner Jones, Lone Star GCD,
dated August 19, 2015, regarding additional information pertaining to confined and unconfined TERS in GMA 14.
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feet) (s (e (acre-feet) (acre-feet)
San Jacinto 94,096,911 674,636 95,000,000 23,750,000 71,250,000
Tyler 122,555,582 1,084,621 120,000,000 30,000,000 90,000,000
Walker 31,581,118 369,472 32,000,000 8,000,000 24,000,000
Waller 79,788,799 197,751 80,000,000 20,000,000 60,000,000
Washington 21,389,164 401,842 22,000,000 5,500,000 16,500,000
Total 2,756,914,613 10,952,354 2,776,000,000 694,000,000 2,082,000,000

Table 5-7 — Total estimated recoverable storage separated into unconfined and confined
components by groundwater conservation district for the Gulf Coast Aquifer System within

GMA 14°°
Groundwa'ter Unconfined G S Tl 25 percent of 75 percent of
Conservation Storage [ R— R Total Storage Total Storage
District (GCD) (acre-feet) (acre-feet) (acre-feet)
No District 635,320,376 1,266,508 640,000,000 160,000,000 480,000,000
Bluebonnet GCD 225,512,903 1,188,558 230,000,000 57,500,000 172,500,000
Zrcaéor'a County 331,167,468 353,328 330,000,000 82,500,000 247,500,000
Fort Bend
Subsidence 169,317,122 278,931 170,000,000 42,500,000 127,500,000
District
Harris-
Galveston
Coastal 459,434,842 993,283 460,000,000 115,000,000 345,000,000
Subsidence
District
Lone Star GCD 177,162,460 459,467 180,000,000 45,000,000 135,000,000
éoc"éer Trinity 198,109,496 1,944,983 200,000,000 50,000,000 150,000,000
Southeast Texas
GCD 560,889,946 4,467,294 570,000,000 142,500,000 427,500,000
Total 2,756,914,613 10,952,354 2,780,000,000 695,000,000 2,085,000,000

Note: The total estimated recoverable storage values by groundwater conservation district and county for an aquifer may not be the

same because the numbers have been rounded to two significant digits.

In addition to the consideration of TERS, GMA 14 District Representatives also considered the
water budgets for each aquifer in GMA 14, including recharge from land surface (as quantified
by General Head Boundary in the Northern Gulf Coast Aquifer GAM), pumpage, lateral inflows,
leakage to an upper unit, leakage from an upper unit, leakage to a lower unit, leakage from a

%6 Data provided via email communication from Cindy Ridgeway, TWDB, to Kathy Turner Jones, Lone Star GCD,
dated August 19, 2015, regarding additional information pertaining to confined and unconfined TERS in GMA 14.
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lower unit, discharge to the surface (as quantified by General Head Boundary in the Northern
Gulf Coast Aquifer GAM), and lateral outflows. An example of the county/aquifer specific water
budgets for Austin County is included below in Figure 5-22. In Austin County, the volumetrically
dominant aquifer is the Evangeline Aquifer. Other observations from this illustration of the
water budgets in Austin County include (1) pumping from the Chicot Aquifer is a very small
part of the water budget, (2) recharge to the Chicot Aquifer from land surface is almost equal
to the amount of leakage from the Chicot Aquifer to the Evangeline Aquifer, and (3) lateral
inflows in to the Chicot Aquifer in Austin County are almost twice the lateral inflows into the
Evangeline Aquifer. Similarly prepared water budgets for the remaining 19 counties in GMA 14
are presented in Appendix L.

-30,000 -20,000 -10,000 0 10,000 20,000 30,000

Burkeville ‘

Jasper I I

M Recharge from Surface/GHB Leakage from Upper Unit Leakage from Lower Unit
m Lateral Inflow B Pumpage m Discharge to Surface/GHB
B Leakage to Upper Unit Leakage to Lower Unit Lateral Outflow

Figure 5-22 — Example water balance for Austin County

Estimates of TERS, water budgets, and aquifer conditions (based on potentiometric surface
maps) for the minor aquifers in GMA 14 were also considered by the District Representatives.
This information is included in Appendix K and Appendix L. However, since all minor aquifers in
GMA 14 have been declared as non-relevant for joint-planning purposes (see Section 0 below),
no further discussion of these minor aquifers is included in this section focused on the
consideration of hydrological conditions in GMA 14.

Throughout the later stages of the GMA 14 joint-planning efforts, significant comments were
received from stakeholders with regards to the appropriate role that the estimates of TERS
should have in establishing DFCs. A more detailed discussion on these comments is provided
in Section 8.0 of this Explanatory Report. As stated therein, the GMA 14 District
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Representatives carefully weighed all comments received on the issue of TERS and ultimately
decided, for a number of reasons, that due to other considerations, in particular the negative
socioeconomic impacts of subsidence, TERS has no practical application in the GMA 14 joint-
planning process or in groundwater management of the Gulf Coast Aquifer System.

54 ENVIRONMENTAL FACTORS

Texas Water Code Section 36.108 (d)(4) requires District Representatives in a GMA to consider
environmental impacts, including impacts on spring flow and other interactions between
groundwater and surface water. This requirement was met by reviewing applicable scientific
literature including information contained in scientific literature published for relevant
aquifers in GMA 14. In addition, environmental issues presented in applicable 2011 regional
water plans were also considered. Information presented and considered by GMA 14 District
Representatives on this factor is included in its entirety in Appendix M.

The primary focus of this factor was on surface water —groundwater interaction. After a review
of available literature, in particular Kasmarek (2012)°/, it was determined that there is
insignificant interaction between surface water bodies (streams, rivers, and lakes) and aquifers
in the Northern Gulf Coast Aquifer System. As a result, there is no significant surface
water/groundwater interaction modeled in the Northern Gulf Coast GAM utilizing the
MODFLOW “stream package.” Consequently, there is no tool available to provide any
quantitative analysis of the interaction between surface water and groundwater for the Gulf
Coast Aquifer system. As part of the considerations made by GMA 14 District Representatives,
however, it was noted that groundwater and surface water interaction occurs on a very limited
basis, based on USGS and TWDB studies. In addition, Lower Colorado River Authority studies
conducted to the southwest of GMA 14 have shown that surface water and groundwater
interaction is limited to the shallow groundwater system and the Colorado River, and that
similar conditions could occur in GMA 14.

55 SUBSIDENCE

Texas Water Code Section 36.108 (d)(5) requires District Representatives in a GMA to consider
the impacts of proposed desired future conditions on subsidence. The impact of proposed
DFCs on subsidence are clearly more significant in GMA 14 than in any other GMA in Texas.
The importance of subsidence, and more importantly, the prevention of future subsidence, is
illustrated in Figure 5-8, which illustrated actual measured subsidence in the Harris and
Galveston areas greater than 10 feet from 1906 — 2000. District Representatives spent

57 Kasmarek, M.C., 2012, Hydrogeology and simulation of groundwater flow and land-surface subsidence in the
northern part of the Gulf Coast Aquifer System, Texas, 1891-2009 (ver. 1.1, December 2013): U.S. Geological
Survey Scientific Investigations Report 2012-5154, 55 p., http://dx.doi.org/sir20125154.
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considerable time reviewing scientific studies on subsidence in GMA 14, including results from
the recently completed update to the Northern Gulf Coast GAM with a focus on the subsidence
package developed as part of this model update (see Kasmarek, 2012°8, and Freese & Nichols
and others, 2012°°). Additional technical resources utilized by GMA 14 District Representatives
during their consideration of potential impacts of proposed DFCs included Kasmarek and
Robinson, (2004)%°, Coplin and Galloway, (1999)%!, Holzschuh, (1991)%, Jones and Larson
(1975)%3, Harris-Galveston Subsidence District (2014)%4, and Campbell and others (2014)%. The
presentation on impacts of proposed DFCs on subsidence is included in its” entirety in Appendix
N. This presentation on subsidence in GMA 14 generally focused on predictions of subsidence
utilizing PRESS model results for Harris, Galveston, and Fort Bend counties, and utilizing the
Northern Gulf Coast GAM Run 2 (SUB package) for the remainder of GMA 14.

Prediction of Effective Stress and Subsidence (“PRESS”) model predictions of subsidence
(Freese & Nichols and others, 2012), as illustrated in Figure 5-23, for the period of 2010 — 2070,
indicate that more than 3.25 feet of future subsidence will occur in the Arcola area of Fort
Bend County, followed by more than 2.25 feet and 1.75 feet of future subsidence in the Katy
area and Laughlin Creek area in Harris County, respectively. It is noted that the PRESS model
results were limited to areas where PRESS model sites exist, mostly within the Subsidence
Districts. At this point in time, no areas other than the Subsidence Districts have PRESS models.

8 Kasmarek, M.C., 2012, Hydrogeology and Simulation of Groundwater Flow and Land-Surface Subsidence in the
Northern Part of the Gulf Coast Aquifer System, Texas, 1891-2009: Scientific Investigations Report 2012-5154,
Version 1.1, 55 p.

9 Freese & Nichols, and others, 2012, Regional Groundwater Update Project: Final Report prepared for the Harris-
Galveston Subsidence District, Fort Bend Subsidence District, and Lone Star Groundwater Conservation District,
24 p.

60 Kasmarek, M. C., and Robinson, J. L., 2004, Hydrogeology and Simulation of Ground-Water Flow and Land-
Surface Subsidence in the Northern Part of the Gulf Coast Aquifer System, Texas: U. S. Geological Survey Scientific
Investigations Report 2004-5102, 111 p.

61 Coplin, L.S., and Galloway, D.L., 1999, Houston-Galveston, Texas—Managing coastal subsidence: in Land
Subsidence in the United States, Galloway, D.L., Jones, D.R., and Ingebritsen, S.E., eds., U.S. Geological Survey
Circular 1182, p. 35-48, http://pubs.usgs.gov/circ/circ1182/, accessed Feb. 13, 2009.

62 Holzschuh, J.C., 1991, Land Subsidence in Houston, Texas U.S.A.: Field-Trip Guidebook for the 4th International
Symposium on Land Subsidence, May 12—-17, 1991, Houston, Tex., 22 p.

83 Jones, L. L., and Larson, J., 1975, Economic effects of land subsidence due to excessive groundwater withdrawal
in the Texas Gulf Coast area: Texas Water Resources Institute, Texas A & M University, Technical Report No. 67,
33 p.
®  Harris-Galveston  Subsidence  District 2015 Annual Groundwater Report, 146 p. See
http://hgsubsidence.org/wp-content/uploads/2015/08/HG_GW_Report 2015-Approved.pdf

65 Campbell, M. D., Wise, H. M., and Bost, R. C., 2014, Growth faulting and subsidence in the Houston, Texas Area:
Guide to the origins, relationships, hazards, potential impacts and methods of investigation: Published for the
Graduates and Members of The Institute of Environmental Technology, Houston, Texas, The Houston Geological
Society, and, The American Institute of Professional Geologists, 102 p.
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The SUB package in the Northern Gulf Coast GAM was utilized for the rest of the GMA 14.
Based on results from the Northern Gulf Coast GAM Run 2 utilizing the SUB package, average
predictions of subsidence on a county basis range from 0.0 feet for Grimes, Polk, Walker, and
Washington counties to 0.5 feet for Austin, Liberty, and Montgomery counties and 0.7 feet in
Brazoria County (Figure 5-24 and Figure 5-25).

The economic impacts of subsidence are a priority public policy issue in the areas included in
GMA 14, in large part due to the catastrophic economic impacts that result from significant
land surface subsidence. During considerations of the impacts of proposed DFCs on
subsidence, District Representatives and inter-local agreement partners discussed a number
of factors impacting subsidence. Groundwater use resulting in groundwater-level declines in
the Gulf Coast Aquifer System results in land surface subsidence and increased movement
along growth faults in the Texas Gulf Coast. Groundwater-level decline, subsidence, and
faulting are inter-related in the Gulf Coast Aquifer System, all having the potential for an
adverse economic impact (Campbell and others, 2013°¢). Jones and Larson (1975%7) estimated
the cost associated with land subsidence in about a 900 mi? area including a small portion of
Harris County and some shoreline in Galveston County to be about $32 million (about $150
million in 2015) annually. When looking at the financial impacts for repairing 165 homes along
3 fault zones, costs exceed $2.7 million dollars, not including damage to public infrastructure,
which would have been far greater (Campbell and others, 2013). Coplin and Galloway (1999%)
and Holzschuh (1991%°) suggested that subsidence-damage estimates just along the Houston
Ship Channel refineries were in the range of $340 million (1998 dollars) while damage requiring
repairs and re-construction to industry-wide infrastructure likely amounted to billions of
dollars (as of 1998) (Campbell and others, 2013). Considering the magnitude of population
growth over the last decade and the associated increased water demand, publicinfrastructure,
and new development, the economic impact of subsidence in the GMA 14 region is most
certainly in the billions of dollars.

% Campbell, M. D., Wise, H. M., and Bost, R. C., 2014, Growth faulting and subsidence in the Houston, Texas Area:
Guide to the origins, relationships, hazards, potential impacts and methods of investigation: Published for the
Graduates and Members of The Institute of Environmental Technology, Houston, Texas, The Houston Geological
Society, and, The American Institute of Professional Geologists, 102 p.

67 Jones, L. L., and Larson, J., 1975, Economic effects of land subsidence due to excessive groundwater withdrawal
in the Texas Gulf Coast area: Texas Water Resources Institute, Texas A & M University, Technical Report No. 67,
33 p.

6 Coplin, L.S., and Galloway, D.L., 1999, Houston-Galveston, Texas—Managing coastal subsidence: in Land
Subsidence in the United States, Galloway, D.L., Jones, D.R., and Ingebritsen, S.E., eds., U.S. Geological Survey
Circular 1182, p. 35-48, http://pubs.usgs.gov/circ/circ1182/, accessed Feb. 13, 2009.

% Holzschuh, J.C., 1991, Land Subsidence in Houston, Texas U.S.A.: Field-Trip Guidebook for the 4th International
Symposium on Land Subsidence, May 12—-17, 1991, Houston, Tex., 22 p.
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Based on these considerations, subsidence is clearly one of the most important factors to take
into account when establishing DFCs. Unique to GMA 14, DFCs specific to land subsidence
were adopted for 7 of the 20 counties making up the GMA. While DFCs specific to every county
in GMA 14 were not adopted, clearly, the impact of projected groundwater use was considered
in the adopted DFCs for the Gulf Coast Aquifer System in GMA 14.
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Figure 5-23 — Predictions of subsidence in locations throughout Fort Bend, Galveston, and
Harris Counties utilizing the PRESS model”®

’0See http://hgsubsidence.org/wp-

content/uploads/2013/07/Regional Groundwater Update Project-Report-6-2013.pdf.
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(

Figure 5-24 — County average subsidence results from Northern Gulf Coast GAM Run 2 using
SUB package for predictive period of 2010-20707*

71 Results from Northern Gulf Coast Aquifer GAM Run 2
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P~

Figure 5-25 — Contours of subsidence from Northern Gulf Coast GAM Run 2 using SUB package
for predictive period of 2010-2070.

5.6 SOCIOECONOMICS

Texas Water Code Section 36.108 (d)(6) requires District Representatives in a GMA to consider
socioeconomic impacts reasonably expected to occur as a result of the proposed desired
future conditions for relevant aquifers. Consideration of socioeconomic impacts as part of
water planning in Texas, both at the regional and state level, has been a fundamental element
of the planning process dating back to the 1990s. Texas Water Code Section 16.051 (a) states
that the TWDB “shall prepare, develop, formulate, and adopt a comprehensive state water
plan that . . . shall provide for . . . further economic development.” A companion provision in
Texas Water Code Section 16.053 (a) and (b) creates a similar requirement for regional water
planning groups that regional water plans “further economic development.” Title 31 of Texas
Administrative Code, Section 357.7 (4)(A) states, “The executive administrator shall provide
available technical assistance to the regional water planning groups, upon request, on water
supply and demand analysis, including methods to evaluate the social and economic impacts
of not meeting needs.” This technical assistance and analysis provided by the executive
administrator is the only consistent analysis of socioeconomic impacts available for joint-
planning in regards to socioeconomic impacts, both at the local, regional, and state level. Title
31 of Texas Administrative Code, Section 357.40(a) states that regional water plans “shall
include a quantitative description of the socioeconomic impacts of not meeting the identified
water needs pursuant to §357.33(c) of this title (relating to Needs Analysis: Comparison of
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Water Supplies and Demands).” This analysis, executed by the executive administrator at the
TWDB, is performed at the request of the individual regional water planning groups and is
based on water supply needs from the regional water plans. This analysis consists of a series
of point estimates of 1-year droughts at 10-year intervals. The socioeconomic impact analysis
attempts to measure the impacts in the event that water user groups do not meet their
identified water supply needs associated with a drought of record for one year. For this
socioeconomic impact analysis, multiple impacts are examined, including (1) sales, income,
and tax revenue, (2) jobs, (3) population, and (4) school enrollment. Results from this analysis
are then incorporated into the final regional water plan, and then comprehensively presented
in the subsequent state water plan.

Information regarding socioeconomic impacts reasonably expected to occur as a result of the
proposed DFCs presented to GMA 14 District Representatives is included in its entirety in
Appendix O. As part of the GMA 14 District Representatives’ considerations of socioeconomic
impacts reasonably expected to occur as a result of the proposed DFCs for relevant aquifers in
GMA 14, the socioeconomic impact analysis provided by the Texas Water Development Board
to Brazos G’?, Region H’3, and East Texas’* regional water planning groups for the 2011
regional water plans were considered. These technical memoranda are included in their
entirety as Appendix P, Appendix Q, and Appendix R, respectively. To illustrate the regional
impacts of not meeting water supply needs, examples for specific water user groups for each
of the three regional water planning areas (G, H, and ) along with regional summaries for
Region H were presented. Figure 5-26 and Figure 5-27 illustrate the socioeconomic impacts of
not meeting water supply needs in Region H based on the 2011 Region H Regional Water Plan.
An example of the significance of not meeting future water supply needs is illustrated in Figure
5-26 in which lost income in 2060 will be almost $19 billion annually for Region H if water
supply needs identified in the 2011 Region H Regional Water Plan are not met. Similarly, Figure
5-27 illustrates that there will be a loss of more than 170,000 people in Region H if projected
water supply needs are not met.

72 Norvell, S. D., and Shaw, S. D. 2010, Socioeconomic Impacts of Projected Water Shortages for the

Brazos G Regional Water Planning Area (Region G) Prepared in Support of the 2011 Brazos G Regional Water Plan:
Texas Water Development Board, 60 p.

73 Norvell, S. D., and Shaw, S. D. 2010, Socioeconomic Impacts of Projected Water Shortages for the

Region H Regional Water Planning Area: Prepared in Support of the 2011 Region H Regional Water Plan: Texas
Water Development Board, 73 p.

74 Norvell, S. D., and Shaw, S. D., 2010, Socioeconomic Impacts of Projected Water Shortages for the

East Texas Regional Water Planning Area (Region 1), Prepared in Support of the 2011 East Texas Regional Water
Plan: Texas Water Development Board, 45 P.
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Figure 5-26 — Estimates of lost income due to not meeting water supply needs by water use

sector over the 50-year planning horizon (2010-2060) for Region H based on analysis
provided by TWDB
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over the 50-year planning horizon (2010-2060) due to not meeting water supply needs by

water use sector for Region H based on analysis provided by TWDB
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The primary source of quantitative information considered by GMA 14 as part of the joint-
planning process was information on the socioeconomic impacts of not meeting water supply
needs as quantified in the applicable 2011 Regional Water Plans and the 2012 Texas State
Water Plan. GMA 14 District Representatives also considered the socioeconomic impacts of
proposed DFCs. These considerations were somewhat different from the socioeconomic
impacts resulting from not meeting water supply needs for two primary reasons. First, a
standardized local or regional socioeconomics analytical tool has not been developed for the
joint-planning process as is the case for the regional water supply planning process in Texas.
Clearly, the development of a similar tool for the joint-planning process is well beyond the
intent of the joint-planning process amended by Senate Bill 660 in 2011. Second, the nature
of socioeconomic impacts from proposed DFCs is unique from one GCD to another within a
common groundwater management area in that two or more GCDs may share a common DFC,
but the communities within the GCDs differ widely—inevitably resulting in differences in
socioeconomic impacts. The GCDs in GMA 14 vary from almost entirely urban to almost
entirely rural farming areas. As such, a quantitative analysis of socioeconomic impacts for
proposed DFCs in the joint-planning process is not practical.

Instead, GMA 14 District Representatives had discussions of qualitative socioeconomic impacts
that may result from proposed DFCs. These impacts were both positive and negative,
depending on the timing of the consideration. The following is a summary list of socioeconomic
impacts considered by GMA 14 District Representatives.

e Proposed DFCs may require conversion to alternative water supply, which may have
increased costs associated to infrastructure, operation, and maintenance.
e Proposed DFCs may reduce/eliminate the costs of lowering pumps and either drilling
or deepening of wells.
e Proposed DFCs may reduce/eliminate the costs associated with subsidence (including
legal costs assigned to parties determined to be liable).
e Proposed DFCs may serve to sustain/enhance economic growth due to assurances
provided by diversified water portfolio.
e Alternatives to proposed DFCs may result in short-term reduction in utility rates due to
reduction in cost of water management strategy implementation.
e Alternatives to proposed DFCs may result in significant but unquantified production
costs due to transition from confined to unconfined conditions in local aquifers.
e Alternatives to proposed DFCs may result in either an increase or reduction of
production costs due to positive or negative changes in water quality.
As part of the 90-day public comment period and public hearings held by the five GMA 14
GCDs, a comment was received highlighting one additional study of socioeconomic impacts
related to changing water levels in Lake Conroe in Montgomery County. In this study (Rogers
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and others, 20127°) the local socioeconomic impacts projected to result from fluctuating water
levels in Lake Conroe are presented. This study was considered by the Lone Star GCD during
their proposed DFC hearing on September 18, 2015 and by GMA 14 District Representatives
at the October 28, 2015 joint-planning meeting.

Another technical issue discussed by GMA 14 District Representatives was the lack of available
socioeconomic impacts information directly appropriate for the joint-planning process (see
Section 5.6 below for results of GMA 14’s consideration of socioeconomic impacts). It was
noted that the only consistently available quantitative socioeconomic impact analysis for water
planning in Texas is the analysis of socioeconomic impacts on cities and other major water use
sectors resulting from not meeting current and future water supply needs.

The analysis executed and provided by the TWDB to the regional water planning groups is
designed to answer a somewhat different question than the factor to be considered in the
joint-planning process by Texas Water Code Section 36.108 (d)(6), which requires District
Representatives in a GMA to consider the socioeconomic impacts reasonably expected to
occur for proposed DFCs. No uniform quantitative analysis has been performed by the TWDB
or any other entity to answer this specific question. There are multiple reasons for this absence
of quantitative socioeconomic impact analysis. The most important reason is that, as GMA 14
District Representatives determined during the joint-planning process, any potential
socioeconomic impacts that may occur, either positive or negative impacts, will be the result
of the specifics of an individual GCD’s regulated community and the regulatory approach taken
by that GCD to achieve the DFC, not the DFCitself. Therefore, the requirements of this element
of the joint-planning process should be revisited to better clarify what is practicable with
respect to the socioeconomic impacts of proposed and adopted DFCs.

5.7 PRIVATE PROPERTY RIGHTS

Texas Water Code Section 36.108(d)(7) requires that District Representatives in a GMA
consider the impact of proposed DFCs on the interests and rights in private property, including
ownership and the rights of management area landowners and their lessees and assigns in
groundwater, as recognized under Texas Water Code Section 36.002. GMA 14 District
Representatives formally considered this factor during joint-planning meetings on September
23,2014, June 24, 2015, and October 28, 2015. The presentation materials utilized by GMA 14
District Representatives are included in their entirety in Appendix S. While GMA 14 District
Representatives invested significant time during these three meetings on the impacts of

7> Rogers, G. 0., Moore, G. W., Saginor, J., Brody, S. D., Burns, G. R., Jithitikulch, T., and Young, T., 2012, Impact of
Lake-Level Reductions on Lake Conroe Area, Lake Area Property Values, Property Tax Revenues and Sales Tax
Revenues: Contract report prepared for Montgomery County by Texas A & M University, 54 p.
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proposed DFCs on private property rights, it is understood that the impacts of proposed DFCs
on private property rights has truly been an overarching consideration throughout the joint-
planning process. Each District Representative provided input to GMA 14 on not only the
impacts of proposed DFCs, but also how individual GCD management plans and rules have
been developed to achieve current DFCs (adopted in August 2010) while protecting private
property rights. GCDs must consider all private property rights when considering management
plans, rules, and permit decisions. GCDs must balance the interests of historic groundwater
users, landowners who desire to preserve the aquifer levels beneath their property, and
property owners who may be damaged by either groundwater-level declines or subsidence.
The DFCs attempt to strike a balance between all of these property interests.

For a more complete record of these discussions, see the approved GMA 14 meeting minutes
for the April 29, 2016, GMA 14 meeting (included in Appendix B).While the approach to
protecting private property rights varies somewhat from GCD to GCD in GMA 14, depending
upon local conditions, it is recognized that in addition to the proposed DFCs, all GCDs in GMA
14 have developed management plans and rules that fundamentally work to protect private
property rights.

For reference, Texas Water Code Section 36.002 reads as follows:

a) The legislature recognizes that a landowner owns the groundwater below the surface
of the landowner's land as real property.

b) The groundwater ownership and rights described by this section:

1) entitle the landowner, including a landowner's lessees, heirs, or assigns, to drill
for and produce the groundwater below the surface of real property, subject to
Subsection (d), without causing waste or malicious drainage of other property
or negligently causing subsidence, but does not entitle a landowner, including a
landowner's lessees, heirs, or assigns, to the right to capture a specific amount
of groundwater below the surface of that landowner's land; and

2) do not affect the existence of common law defenses or other defenses to liability
under the rule of capture.

c) Nothing in this code shall be construed as granting the authority to deprive or divest a
landowner, including a landowner's lessees, heirs, or assigns, of the groundwater
ownership and rights described by this section.

d) This section does not:

1) prohibit a district from limiting or prohibiting the drilling of a well by a
landowner for failure or inability to comply with minimum well spacing or tract
size requirements adopted by the district;
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2) affect the ability of a district to requlate groundwater production as authorized
under Section 36.113, 36.116, or 36.122 or otherwise under this chapter or a
special law governing a district; or

3) require that a rule adopted by a district allocate to each landowner a
proportionate share of available groundwater for production from the aquifer
based on the number of acres owned by the landowner.

e) This section does not affect the ability to regulate groundwater in any manner
authorized under:

1) Chapter 626, Acts of the 73rd Legislature, Reqular Session, 1993, for the
Edwards Aquifer Authority;

2) Chapter 8801, Special District Local Laws Code, for the Harris-Galveston
Subsidence District; and

3) Chapter 8834, Special District Local Laws Code, for the Fort Bend Subsidence
District.

While this provision of the Texas Water Code Section 36.002 was substantively amended to its
current scope with the passage of Senate Bill 660 by the Texas Legislature in 20117, the spirit
of this section has been at the core of groundwater laws since passage of House Bill 162 by the
Texas Legislature in 194977. GMA 14 District Representatives ultimately based the adopted
DFCs on a balancing of private property rights, for both current and future users, as
exemplified in each GCDs management plan and rules.

5.8 FEASIBILITY OF ACHIEVING THE PROPOSED DESIRED FUTURE
CONDITIONS

Texas Water Code Section 36.108 (d)(8) requires District Representatives in a GMA to consider
the feasibility of achieving the proposed desired future condition(s). This requirement was
added to the joint-planning process with the passage in 2011 of Senate Bill 660 by the 82nd
Texas Legislature’®. However, this review concept actually dates back to the rules adopted by
the Texas Water Development Board (TWDB) in 2007 to provide guidance as to what would
be considered by the TWDB during a petition process regarding the reasonableness of an
adopted DFC. In these rules, the TWDB required that an adopted DFC must be physically
possible from a hydrological perspective. During the first round of joint planning, the TWDB
definition for DFCs included in Title 31, Texas Administrative Code, Section 356.2 (8) was “The
desired, quantified condition of groundwater resources (such as water levels, water quality,
spring flows, or volumes) for a specified aquifer within a management area at a specified time

76 Act of May 29, 2011, 82nd Leg., R.S., ch. 1233, 2011 Tex. Gen. Laws 3287.
7 Act of May 23, 1949, 51st Leg., R.S., ch. 306, 1949 Tex. Gen. Laws 559.
78 Act of May 29, 2011, 82nd Leg., R.S., ch. 1233, 2011 Tex. Gen. Laws 3287.
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or times in the future, through at least the period that includes the current planning period for
the development of regional water plans pursuant to §16.053, Texas Water Code, or in
perpetuity, as defined by participating groundwater conservation districts within a
groundwater management area as part of the joint-planning process. Desired future
conditions have to be physically possible, individually and collectively, if different desired
future conditions are stated for different geographic areas overlying an aquifer or subdivision
of an aquifer.”

In addition, in these original rules, Title 31, Texas Administrative Code Section 356.34 (1) stated
the following: “Submission Package - Districts must include the following when submitting an
adopted desired future condition to the board:(1) the desired future condition of the aquifer
in the groundwater management area (multiple desired future conditions for the same aquifer
in a groundwater management area need to be physically compatible).”

Upon passage of Senate Bill 660 in 2011, the TWDB made significant revisions to the rules
contained in Title 31, Texas Administrative Code, Chapter 356 to be consistent with
requirements and terminology added and revised by the new statutes. During this process, the
reference to the need for a DFC to be physically possible or physically compatible was
removed, under the rationale that the reference to consideration of feasibility of achieving a
DFC included in Texas Water Code Section 36.108 (d) (8) equated to a DFC being physically
possible or physically compatible.

During the TWDB’s review of multiple petitions regarding the reasonableness of adopted DFCs
in groundwater management areas from 2010 - 2011, the evaluation of whether or not an
adopted DFC was physically possible was based on whether or not the DFC(s) could reasonably
be simulated using the TWDBs adopted groundwater availability model for the aquifer(s) in
question. This was a valid approach because if an adopted DFC was not physically possible,
then under the physical laws of hydrology, as incorporated in the mathematical calculations
executed during model simulations, the model would not execute the prescribed simulation
successfully.

There have been and continue to be many potential DFC scenarios considered in GMAs across
Texas that are not physically possible. One example is GMA 9, where petitions filed in 2009
challenged DFCs approved for the Edwards Group of the Edwards Trinity (Plateau) Aquifer.
Following a hearing, the TWDB determined the DFC for Kerr County to be unreasonable
because more than 100% of the available MAG would be produced through exempt-use wells
making it unfeasible to achieve the adopted DFC.”?

7% http://www.twdb.texas.gov/groundwater/petitions/doc/GMA9/2009_Petitions/TWDB_Staff Report_
GMA9_Petitions_01-10.pdf
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The DFCs and resulting estimates of modeled available groundwater initially presented during
the June 24, 2014 GMA 14 meeting, referred to as the Northern Gulf Coast GAM Run 2, and
utilized throughout the remainder of the joint-planning process in GMA 14, were successfully
simulated and corresponding estimates of modeled available groundwater were produced.
Therefore, utilizing the approach taken by the TWDB during the first round of joint planning
that concluded on September 1, 2010, the proposed DFCs for the Northern Gulf Coast Aquifer
System in GMA 14 are physically possible, and thus are feasible.

A common definition of feasibility is “capable of being accomplished or brought about;
possible.” Using this definition, it becomes important to consider the estimates of modeled
available groundwater resulting from proposed DFCs with respect to both historic use, current
and projected supplies, projected water demands, and available regulatory framework
necessary to achieve proposed DFCs. All of these elements were considered by GMA 14 District
Representatives to confirm this finding of feasibility.

59 OTHER SPECIFIC INFORMATION

Finally, Texas Water Code Section 36.108 (d)(8) requires District Representatives in a GMA to
consider any other information relevant to the specific desired future condition. As GMA 14
District Representatives worked through the considerations process required in Texas Water
Code Section 36.108(d)(1)—(8), no additional information was identified for inclusion in this
explanatory report.

5.10 BALANCE BETWEEN THE HIGHEST PRACTICABLE LEVEL OF
GROUNDWATER PRODUCTION AND THE CONSERVATION,
PRESERVATION, PROTECTION, RECHARGING, AND
PREVENTION OF WASTE OF GROUNDWATER

GMA 14 DFCs achieve balance between the highest practicable level of groundwater
production and the conservation, preservation, protection, recharging, and prevention of
waste of groundwater and control of subsidence in the management area.

Texas Water Code Section 36.108(d-2) states, in part, that GCDs, while establishing DFCs
during the joint-planning process in a GMA, “...must provide a balance between the highest
practicable level of groundwater production and the conservation, preservation, protection,
recharging, and prevention of waste of groundwater and control of subsidence in the
management area.”® This requirement does not prohibit the establishment of desired future

80 Texas Water Code Section 36.108(d-2)
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conditions that provide for the reasonable long-term management of groundwater resources
consistent with the management goals under Section 36.1071(a).8!

This requirement for a balance is a new requirement in the joint-planning process resulting
from the passage of Senate Bill 660 by the Texas Legislature in 2011.%2 This requirement
recognizes that the proposed DFCs may vary significantly from one area of the state to another.
Texas Water Code Section 36.108(d-1) authorizes GCDs within a specific GMA to establish
different DFCs for each aquifer, subdivision thereof, or geologic strata, as well as different DFCs
for different geographic areas overlying those aquifers or subdivisions thereof. Such DFCs are
only to be established after consideration by the GMA of the nine statutory criteria set forth
in Texas Water Code Section 36.108(d), which includes consideration of “aquifer uses or
conditions within the management area, including conditions that differ substantially from one
geographic area to another.” The proposed DFCs for GMA 14, both on the regional scale and
by county, clearly document unique conditions in GMA 14 that exist in no other area of Texas
that work collectively to influence the balance achieved by the proposed DFCs.

The primary groundwater resource in GMA 14 is the Gulf Coast Aquifer System. As a result,
the primary emphasis during this, the second cycle of joint planning (2010 — 2016), has been
on the Gulf Coast Aquifer System. All other minor or local aquifers in GMA 14 have been
classified as non-relevant (see Section 7.0) for the current round of joint planning, as allowed
by Title 31, Texas Administrative Code Section 356.31 (b). Overarching and disparate
conditions in the Gulf Coast Aquifer System existing in GMA 14 are best illustrated by
demographic dynamics, water demand projections documented in the 2012 State Water
Plan®, and the presence of and associated socioeconomic costs resulting from land
subsidence. Current and future population projections for GMA 14 indicate that slightly more
than 25 percent of Texas’ population resides in GMA 14. Population projections for GMA 14
are projected to increase from 2010’s 6,529,891 residents to 11,958,683 in 2060. That would
equate to an 83 percent increase in population over the 50-year planning horizon. However,
these significant increases in population are not uniformly distributed throughout GMA 14. For
example, according to the 2012 Texas State Water Plan, increases in county population
projections are expected to range from 9 percent, 11 percent, and 13 percent in Orange,
Jasper, and Galveston counties, respectively, whereas in Montgomery, Fort Bend, and Waller
counties, projected increases in population range from 219 percent, 199 percent, and 159
percent, respectively.

81 Texas Water Code Section 36.1071(a)

82 Act of May 29, 2011, 82nd Leg., R.S., ch. 1233, 2011 Tex. Gen. Laws 3287.

8 Texas Water Development Board, 2012, Water For Texas — The Texas State Water Plan, 299 p. see
http://www.twdb.texas.gov/waterplanning/swp/2012/index.asp.
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This variability in demographic dynamics in GMA 14 translates strongly to the projections for
GMA 14 water demands. As part of the regional water-planning process in Texas (Texas Water
Code Section 16.053), water demand projections are developed for municipalities and utilities,
manufacturing, mining, steam-electric power generation, irrigated agriculture, livestock, and
rural areas within each county. For the regional and state water-planning process in Texas,
water demand projections are based on an analysis of the volume of water necessary to meet
projected needs during drought conditions (often referred to as drought-of-record
conditions). Based on an analysis of all of these primary water use sectors in GMA 14, water
demand projections range from 2,917,795 acre-feet per year in 2010 to 4,723,228 acre-feet
peryearin 2060, representing a 61.9 percent increase in water demands. An acre foot of water
is equal to 325,851 gallons. It is noteworthy that the increase in water demands, on a
percentile basis, is approximately 21.2 percent less than the increase in population, primarily
a result of increased water conservation efforts throughout the region and the disconnect
between population and certain demands such as irrigated agriculture.

An important element of the balance required in the joint-planning process is the
consideration of how proposed DFCs may affect water supply needs and water management
strategies in the current 2012 Texas State Water Plan. After consideration of water supply
needs and water management strategies recommended in the 2012 Texas Water Plan and the
2011 Regions G, H, and | regional water plans84,8° 8, District Representatives in GMA 14 have
determined that adoption and implementation of the proposed DFCs for GMA 14 will not
negatively impact the implementation of any recommended water management strategies
included in the 2012 Texas Water Plan. Furthermore, it is anticipated that these proposed DFCs
will not negatively impact recommended water management strategies included in the Initially
Prepared Plans for the 2016 round of regional water planning in the 2016 Region G, H, and |
regional water plans.

Texas Water Code Section 36.108(d)(3) requires District Representatives in a GMA to consider
hydrological conditions, including, for each aquifer in the GMA, the total estimated
recoverable storage (TERS) as provided by the executive administrator of the Texas Water
Development Board.

8 Brazos G Regional Water Planning Group, 2011, Brazos G Regional Water Plan, see

http://www.twdb.texas.gov/waterplanning/rwp/plans/2011/index.asp#region-g.
85 Region H Water Planning Group, 2011,Region H Water Plan, see
http://www.twdb.texas.gov/waterplanning/rwp/plans/2011/index.asp#region-h
8 East Texas Regional Water Planning Group, 2011, East Texas Regional Water Plan, see
http://www.twdb.texas.gov/waterplanning/rwp/plans/2011/index.asp#region-i
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The TERS estimates for GMA 14 were made available to GMA 14 in June of 20142 and, since
that time, have been the subject of numerous formal discussions, both by District
Representatives in GMA 14 as part of the joint-planning process, by individual GCDs in GMA
14, and during the 90-day public comment period on the proposed DFCs. These considerations
of the TERS report have included a special workshop by Lone Star GCD to better understand
the implications of the TERS report on future groundwater management. Specific
considerations of the TERS report by GMA 14 occurred on June 24, 2014, June 24, 2015, and
October 28, 2015. The TERS report for GMA 14 provides an estimate for the Gulf Coast Aquifer
System that ranges from 694,000,000 to 2,082,000,000 acre-feet of water. Estimates of TERS
for the other relevant aquifers in GMA 14 are also provided in this report.

While some observers of the joint-planning process have suggested that volumes of
groundwater quantified in the TERS report should equate to the “highest practicable level of
groundwater production” referenced in Texas Water Code Section 36.108 (d-2), District
Representatives have determined that the TERS volumes for GMA 14, due to the potential
impacts of excessive production on land-surface subsidence, the lowering of artesian water
levels, and the resulting decreasing yields in water wells that would result from the production
of even a very small fraction of the TERS volume reported by the TWDB is not even remotely
practicable. Further, it was determined that adequate applied scientific research regarding the
impacts for producing groundwater from storage in an artesian aquifer such as the Gulf Coast
Aquifer System does not exist, and thus a conservative approach with respect to consideration
of the TERS volumes is warranted.

GMA 14 is unique in that Texas Water Code Section 36.108(d)(5), requiring District
Representatives to consider the impacts of proposed DFCs on subsidence, at least currently,
only applies to GMA 14. In GMA 14, District Representatives clearly recognize that the
socioeconomic impacts and public health and safety issues resulting from subsidence require
that appropriate groundwater management policies take precedent over any other
consideration. As previously described in section 5-5 on Subsidence, inaction would likely
beget substantial financial consequences. Information considered by GMA 14 District
Representatives included analysis that groundwater use resulting in groundwater-level
declines in the Gulf Coast Aquifer System results in land surface subsidence and increased
movement along growth faults in the Texas Gulf Coast.

Texas Water Code Section 36.108(d)(6) requires District Representatives in a GMA to consider
the socioeconomic impacts reasonably expected to occur from the adoption of proposed DFCs.
This consideration is a central element that any GMA must carefully evaluate in achieving a

8 Wade, S., Thorkildsen, D., and Anaya, R., 2014, GAM Task 13-037: Total estimated recoverable storage for
aquifers in Groundwater Management Area 14, 35 p.
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balance between the highest practicable level of groundwater production and the
conservation, preservation, protection, recharging, and prevention of waste of groundwater
and control of subsidence in the management area. It is noteworthy that, in a similar planning
process in Texas, the regional water-planning process, it is required that the socioeconomic
impacts of not meeting water supply needs identified in the regional water-planning process
is required according to guidelines adopted by the TWDB. All quantitative analysis performed
to support this socioeconomic impact analysis in the regional water-planning process is
performed by staff at the TWDB. This analysis is based on a straightforward valuation of water
to the various water use sectors and subsectors present in any particular region. As part of the
joint-planning process, all quantitative analysis performed regarding the socioeconomic
impacts of not meeting future water supply needs identified in the 2011 regional water plans
for Regions G, H, and | were considered by GMA 14 to, in part, meet this requirement to
consider the socioeconomic impacts reasonably expected to occur from the implementation
of the proposed DFCs. GMA 14 District Representatives, based both on this review and on the
determination stated above that implementation of recommended water management
strategies to meet water supply needs included in the 2011 regional water plans and the 2012
State Water Plan, and also in the draft 2016 regional water plans, will not be negatively
impacted, have also determined that, on balance, since the proposed DFCs will not prevent
implementation of recommended water management strategies, there will be no negative
socioeconomic impacts utilizing the quantitative socioeconomic impact methodology utilized
in the Texas regional water-planning process.

After significant consideration by GMA 14 District Representatives, however, there were a
number of socioeconomic impacts identified that could be reasonably expected to occur from
a qualitative perspective. As the reader will note, most, but not all, of the socioeconomic
impacts identified fall on the positive side of the balancing consideration. An overview of these
socioeconomic impacts includes:

e Proposed DFCs may require water users to convert to an alternative water supply,
which may have increased costs associated with infrastructure, operation, and
maintenance;

e Proposed DFCs may reduce/eliminate the costs of lowering pumps and either drilling
or deepening of water wells;

e Proposed DFCs may reduce/eliminate the costs associated with subsidence (including
legal costs assigned to parties determined to be liable);

e Proposed DFCs may serve to sustain/enhance economic growth due to assurances
provided by a diversified water portfolio to new industry and development;
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e Alternatives to the DFCs proposed by GMA 14 may result in short-term reduction in
utility rates due to reduction in cost of water management strategy implementation;
and

e Alternativesto the DFCs proposed by GMA 14 may result in significant but unquantified
production costs due to transition from confined to unconfined conditions in local
aquifers.

Texas Water Code Section 36.108(d)(7) requires District Representatives in a GMA to consider
the impact of proposed DFCs on the interests and rights in private property, including
ownership and the rights of management area landowners and their lessees and assigns in
groundwater, as recognized under Texas Water Code Section 36.002. GMA 14 District
Representatives formally considered this factor during meetings on September 23, 2014, June
24,2015, and October 28, 2015. However, the impacts of proposed DFCs on private property
rights has truly been an overarching consideration throughout the joint-planning process. Each
District Representative provided input to GMA 14 on, not only the impacts of proposed DFCs,
but also how individual District management plans and rules have been developed to achieve
current DFCs (adopted in August 2010) while protecting private property rights. While the
approach to protecting private property rights varies somewhat from District to Districtin GMA
14, depending upon local conditions, it is recognized that in addition to the proposed DFCs, all
Districts in GMA 14 have developed management plans and rules that fundamentally work to
protect private property rights.

After having considered each of the nine statutory criteria set forth in Texas Water Code
Section 36.108(d) for the DFCs for the proposed DFCs for GMA 14, the GMA 14 District
Representatives have concluded that the DFCs provide a reasonable balance between the
highest practicable level of groundwater production and the conservation, preservation,
protection, recharging, and prevention of waste of groundwater and control of subsidence.
Each of the eight required statutory criteria contributed in some way to this conclusion,
including, without limitation, the following: (1) land subsidence is a serious problem in some
geographic areas of GMA 14 and can have enormous economic consequences; (2) vast
differences in aquifer uses and conditions in different parts of the GMA, including huge
discrepancies in demands that will be placed on groundwater resources because of expected
population growth patterns over the 50-year joint-planning horizon and corresponding
increases in water demand projections; (3) the impacts, or lack thereof, on recommended
water management strategies in the state and regional water plans; (4) other socioeconomic
impacts unrelated to land subsidence or impacts on recommended water management
strategies, such as the economic costs to current and future well owners to continue to chase
falling artesian water levels in the aquifer and corresponding declining well yields, including
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numerous existing wells completed at shallower depths that may go dry, as well as the
socioeconomic risk to GMA 14’s regional and local economies associated with reliance upon a
single source of water supply versus the security of a diversified water supply portfolio; (5)
hydrological conditions, such as total estimated recoverable storage, effective annual
recharge, inflows, and discharge of the aquifer, and the relationship of those values to the
current and projected groundwater pumping estimates over the joint-planning horizon, to
existing well yields and groundwater-related investments, and to the long-term viability of the
aquifer to serve the landowners and communities as an economically viable source of water
supply; (6) the achievability of the DFCs; and (7) the impacts on the interests and rights in
private property, including the ownership rights of GMA 14 landowners, which include the
protection of investments by those landowners in existing wells and related infrastructure, as
well as the ability of landowners to drill and produce groundwater at an economically feasible
cost from new wells in the future.
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6.0 AQUIFERS DECLARED NON-RELEVANT FOR JOINT
PLANNING

TWDB rules® allow for portions of major or minor aquifers to be classified as non-relevant if
their aquifer characteristics, groundwater demands, and current groundwater uses do not
warrant adoption of a desired future condition. In these cases, a desired future condition is
not required. Instead, GCDs must submit documentation describing why the aquifer was
considered non-relevant. This documentation includes:

1) A description, location, and/or map of the aquifer or portion of the aquifer;

2) Asummary of aquifer characteristics, groundwater demands, and current groundwater
uses, including the total estimated recoverable storage as provided by the executive
administrator, that support the conclusion that desired future conditions in adjacent
or hydraulically connected relevant aquifer(s) will not be affected; and

3) An explanation of why the aquifer or portion of the aquifer is non-relevant for joint-
planning purposes.

This section is included in the Explanatory Report to serve as the documentation required to
classify several aquifers in GMA 14 as non-relevant for joint planning and for development of
a DFC. These aquifers include the Carrizo-Wilcox, Queen City, Sparta, Yegua-Jackson and
several river alluviums (Brazos, San Bernard, Navasota, Trinity and San Jacinto river alluviums).

6.1 CARRIZO-WILCOX AQUIFER

Figure 6-1 shows the locations of major aquifers in GMA 14. As shown in Figure 6-1, the Gulf
Coast Aquifer System is present throughout most of the management area. The Carrizo-Wilcox
Aquifer is only present in subcrop in the far northern and western portions of Grimes and
Walker counties. Outside of these areas, the Carrizo-Wilcox Aquifer is not recognized as an
aquifer by the TWDB. It is wholly located within the Bluebonnet GCD.

All reported information on groundwater pumpage/use and current groundwater demands is
included in Table 5-2 and Table 5-3. Using data from the TWDB Water Use Survey program,
groundwater use in Grimes and Walker counties averages 3,700 and 5,300 acre-feet per year,
respectively. No groundwater production is reported from Grimes County for the Carrizo-

88 Title 31, Texas Administrative Code Section 356.31 (b) see
http://texreg.sos.state.tx.us/public/readtacSext. TacPage?s|=R&app=9&p_dir=&p_rloc=&p_tloc=&p_ploc=&pg=
1&p_tac=&ti=31&pt=10&ch=356&rl=31
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Wilcox Aquifer and a maximum of 2 acre-feet per year has been reported in Walker County for
the 10 years of data examined. Uses categorized as coming from “other” or “unknown”
aquifers account for 165 and 1,600 acre-feet per year from Grimes and Walker counties,
respectively.

Appendix K shows the TERS for the Carrizo-Wilcox Aquifer as defined and estimated by the
TWDB.

Table 6-1 shows the water-budget values for the Carrizo-Wilcox Aquifer in Bluebonnet GCD
from the District’'s 2013 management plan. As shown in Table 6-1, the aquifer receives no
direct recharge from precipitation in the GCD. The primary inflow is lateral flow of
approximately 2,700 acre-feet per year from the up-dip portions of the aquifer outside GMA
14. The vast majority of this discharges to deeper portions of the Carrizo and Wilcox
formations. The Carrizo-Wilcox GAM indicates that, on average, only 17 acre-feet of water
discharges vertically upward into the overlying Reklaw confining unit. GMA 14, therefore,
expects very little impact on the Gulf Coast Aquifer System DFCs as a result of classifying the
Carrizo-Wilcox Aquifer non-relevant.

Due to its limited spatial extent, current uses and connection to other aquifers, GMA 14 finds
that a DFC for the Carrizo-Wilcox Aquifer in GMA 14 is not warranted and declare it non-
relevant for joint-planning purposes.

Table 6-1 — Inflows and outflows to/from the Carrizo-Wilcox Aquifer in the Bluebonnet GCD
management plan (GAM Run 13-028: Kohlrenken, 2013)

Management Plan Requirement Aquifer or Confining Unit Results

Estimated annual amount of recharge ) ) .
-Wilcox Aquifi
from precipitation to the district Carrizo-Wilcox Aquifer 0
Estimated annual volume of water
that disch f th ifert ) ) .
a' scharges from the aquiter to Carrizo-Wilcox Aquifer 0
springs and any surface water body
including lakes, streams, and rivers
Estimated annual volume of flow into
the district within each aquifer in the Carrizo-Wilcox Aquifer 2,699
district
Estimated annual volume of flow out
of the district within each aquifer in Carrizo-Wilcox Aquifer 379
the district
From the Carrizo-Wilcox Aquifer into
. . 17
) the Reklaw Confining Unit
Estimated net annual volume of flow - - -
between each aquifer in the district From the Carrizo-Wilcox Aquifer to
. the downdip portions of the Carrizo 2,322
and Wilcox formations
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Figure 6-1 — Major Aquifers in GMA 14

6.2 QUEEN CITY AQUIFER

Figure 6-2 shows the locations of minor aquifers in GMA 14. The Queen City Aquifer is only
present in subcrop in the far northern and western portions of Grimes, Walker and Washington
counties. Outside of these areas, the Queen City is not recognized as an aquifer by the TWDB
in GMA 14. Bluebonnet GCD encompasses Grimes and Walker counties while Washington
County is notin a GCD.

All reported information on groundwater pumpage/use and current groundwater demands is
included in Table 5-2 and Table 5-3. Using data from the TWDB Water Use Survey program,
groundwater use in Grimes, Walker, and Washington counties averages, respectively, 3,700
acre-feet per year, 5,300 acre-feet per year, and 2,200 acre-feet per year. Less than 30 acre-
feet per year of this is specifically estimated to be from the Queen City Aquifer. Uses
categorized as coming from “other” or “unknown” aquifers account for 165 acre-feet per year,
1,600 acre-feet per year, and 7 acre-feet per year from Grimes, Walker and Washington

counties, respectively.

Appendix K shows the TERS for the Queen City Aquifer as defined and estimated by the TWDB.
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Table 6-2 shows the water-budget values for the Queen City Aquifer in Bluebonnet GCD from
the District’s 2013 management plan. As shown in Table 6-2, the aquifer receives no direct
recharge from precipitation in the Bluebonnet GCD. Flows in the aquifer consist of small lateral
inflows from the up-dip portions of the aquifer outside GMA 14 and small vertical inflows from
the underlying Reklaw confining unit. The GAM indicates that, on average, only 55 acre-feet of
water discharges vertically upward into the overlying Weches confining unit. GMA 14,
therefore, expects very little impact on the Gulf Coast Aquifer System DFCs as a result of
declaring the Queen City Aquifer non-relevant.

Due to its limited spatial extent, current uses and connection to other aquifers, GMA 14 finds
that a DFC for the Queen City Aquifer in GMA 14 is not warranted and classifies it non-relevant
for joint-planning purposes.

Table 6-2 — Inflows and outflows to/from the Queen City Aquifer in the Bluebonnet GCD
management plan (GAM Run 13-028: Kohlrenken, 2013)

Management Plan Requirement Aquifer or Confining Unit Results
Estimated annual amount of recharge
from precipitation to the district
Estimated annual volume of water
that discharges from the aquifer to
springs and any surface water body
including lakes, streams, and rivers
Estimated annual volume of flow into
the district within each aquifer in the Queen City Aquifer 134
district
Estimated annual volume of flow out
of the district within each aquifer in Queen City Aquifer 98
the district

Queen City Aquifer 0

Queen City Aquifer 0

From the Queen City Aquifer into the

Weches Confining Unit 190
Estimated net annual volume of flow From the Reklaw C(?nflnlng Unitinto 55
P _ the Queen City Aquifer
between each aquifer in the district - -
From the downdip portion of the
Queen City formation to the Queen 49

City Aquifer
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Figure 6-2 — Minor aquifers in GMA 14

6.3 SPARTA AQUIFER

Figure 6-2 shows the locations of minor aquifers in GMA 14. The Sparta Aquifer is only present
in subcrop in the northern and western portions of Grimes, Walker, and Washington counties.
Outside of these areas, the Sparta Aquifer is not recognized as an aquifer by the TWDB.
Bluebonnet GCD encompasses Grimes and Walker counties while Washington County is not in
a GCD.

All reported information on groundwater pumpage/use and current groundwater demands is
included in Table 5-2 and Table 5-3. Using data from the TWDB Water Use Survey program,
groundwater use in Grimes, Walker, and Washington counties averages, respectively, 3,700
acre-feet per year, 5,300 acre-feet per year, and 2,200 acre-feet per year. Less than 5 acre-
feet per year of this is specifically estimated to be from the Sparta Aquifer. Uses categorized
as coming from “other” or “unknown” aquifers account for 165 acre-feet per year, 1,600 acre-
feet per year, and 7 acre-feet per year from Grimes, Walker, and Washington counties,

respectively.

Appendix K shows the TERS for the Sparta Aquifer as defined and estimated by the TWDB.
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Table 6-3 shows the water-budget values for the Sparta Aquifer in Bluebonnet GCD from the
District’s 2013 management plan. As shown in Table 6-3, the aquifer receives no direct
recharge from precipitation in the district. Flows in the aquifer consist of small lateral inflows
from the up-dip portions of the aquifer outside GMA 14 and small vertical inflows from the
Weches confining unit. The GAM indicates that, on average, only 31 acre-feet of water
discharges vertically upward into the overlying units. GMA 14, therefore, expects very little
impact on the Gulf Coast Aquifer DFCs as a result of classifying the Sparta Aquifer non-relevant.

Due to its limited spatial extent, current uses and connection to other aquifers, GMA 14 finds
that a DFC for the Sparta Aquifer in GMA 14 is not warranted and classifies it non-relevant for

joint-planning purposes.

Table 6-3 — Inflows and outflows to/from the Sparta Aquifer in the Bluebonnet GCD
management plan (GAM Run 13-028: Kohlrenken, 2013)

Management Plan Requirement Aquifer or Confining Unit Results
Estimated annual amount of recharge

from precipitation to the district sparta Aquifer 0
Estimated annual volume of water
tha.t discharges from the aquifer to Sparta Aquifer 0
springs and any surface water body
including lakes, streams, and rivers
Estimated annual volume of flow into
the district within each aquifer in the Sparta Aquifer 338
district
Estimated annual volume of flow out
of the district within each aquifer in Sparta Aquifer 482
the district
From the Sparta Aquifer to overlying 31
units
Estimated net annual volume of flow From the Weches Conﬂn.mg Unitinto 208
e . the Sparta Aquifer

between each aquifer in the district -

From the Sparta Aquifer to the

downdip portion of the Sparta 49

Formation

6.4 YEGUA-JACKSON AQUIFER

Figure 6-2 shows the locations of minor aquifers in GMA 14. The Yegua-Jackson Aquifer is only
present in the far northern and western portions of GMA 14 (Grimes, Walker, Washington,
Polk, Tyler, Jasper, and Newton counties). Outside of these areas, the Yegua-Jackson is not
recognized as an aquifer by the Texas Water Development Board in GMA 14. The Yegua-
Jackson Aquifer is present in Bluebonnet GCD, Lower Trinity GCD, and Southeast Texas GCD.

All reported information on groundwater pumpage/use and current groundwater demands is
included in Table 5-2 and Table 5-3. Using data from the TWDB Water Use Survey program,
the average groundwater pumping from the Yegua-Jackson Aquifer between 2000 and 2011
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was approximately 1,900 acre-feet per year with a maximum annual use of 3,700 acre-feet per
year. On average the Yegua-Jackson Aquifer accounts for approximately 3 percent of the
groundwater use in the counties where it exists (Figure 6-2), with the maximum of 16 percent
in Grimes County.

Appendix K shows the TERS for the Yegua-lackson Aquifer as defined and estimated by the
TWDB.

Table 6-4,

Table 6-5, and Table 6-6 show the water-budget values for the Yegua-Jackson Aquifer in
Bluebonnet, Lower Trinity, and Southeast Texas GCDs, respectively. In Bluebonnet GCD the
Yegua-Jackson receives considerable recharge. However, more than 80 percent of this quickly
discharges to lakes, streams, and rivers. Most of the water that does not discharge to surface
water flows laterally out of the districts. The GAM indicates that, on average, 691 acre-feet of
water flows vertically into the Yegua-Jackson Aquifer from the overlying Catahoula Formation
(limited to Bluebonnet GCD). GMA 14 expects very little impact on the Gulf Coast Aquifer DFCs
as a result of declaring the Yegua-Jackson Aquifer non-relevant.

Due to its limited spatial extent, current uses and connection to other aquifers, GMA 14 finds
that a DFC for the Yegua-Jackson Aquifer in GMA 14 is not warranted and classify it non-
relevant for joint-planning purposes.

Table 6-4 — Inflows and outflows to/from the Yegua-Jackson Aquifer in the Bluebonnet GCD
management plan (GAM Run 13-028: Kohlrenken, 2013)

Management Plan Requirement Aquifer or Confining Unit Results
Estimated annual amount of recharge .

Y -Jack Aquif 47.2
from precipitation to the district egua-Jackson Aquifer >8
Estimated annual volume of water
thaF discharges from the aquifer to Vegua-Jackson Aquifer 38,660
springs and any surface water body
including lakes, streams, and rivers
Estimated annual volume of flow into
the district within each aquifer in the Yegua-Jackson Aquifer 6,829
district
Estimated annual volume of flow out
of the district within each aquifer in Yegua-Jackson Aquifer 14,759
the district

From the confined portion of the
) Yegua-Jackson units into the official 691
Estimated net annual volume of flow )
e . Yegua-Jackson Aquifer
between each aquifer in the district -
From the Catahoula and overlying 598
units into the Yegua-Jackson Aquifer
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Table 6-5 — Inflows and outflows to/from the Yegua-Jackson Aquifer developed for the Lower
Trinity GCD management plan (GAM Run 14-006: Kohlrenken, 2014)

Management Plan Requirement Aquifer or Confining Unit Results
Est|mated'a'nnu.a| amount (?f rgcharge Yegua-Jackson Aquifer 4114
from precipitation to the district
Estimated annual volume of water
thaF discharges from the aquifer to Vegua-Jackson Aquifer 3879
springs and any surface water body
including lakes, streams, and rivers
Estimated annual volume of flow into
the district within each aquifer in the Yegua-Jackson Aquifer 1,950
district
Estimated annual volume of flow out
of the district within each aquifer in Yegua-Jackson Aquifer 2,826
the district

Y - ifer f
Estimated net annual volume of flow To the‘ egua Ja.ckson Aquifer from
I - the confined portion of the Yegua and 434
between each aquifer in the district
Jackson groups

Table 6-6 — Inflows and outflows to/from the Yegua-Jackson Aquifer developed for the
Southeast Texas GCD management plan (GAM Run 11-019: Jones, 2012)

Management Plan Requirement Aquifer or Confining Unit Results
Estlmated.ahngal amount (?f rfecharge Vegua-Jackson Aquifer 5
from precipitation to the district
Estimated annual volume of water
thaF discharges from the aquifer to Vegua-Jackson Aquifer 152
springs and any surface water body
including lakes, streams, and rivers
Estimated annual volume of flow into
the district within each aquifer in the Yegua-Jackson Aquifer 751
district
Estimated annual volume of flow out
of the district within each aquifer in Yegua-Jackson Aquifer 798
the district
Estimated net annual volume of flow From Yegua-Jackson Aquifer into 33
between each aquifer in the district overlying units

6.5 RIVER ALLUVIUM AQUIFERS

Figure 6-2 shows the location of minor aquifers in GMA 14. The Brazos River Alluvium Aquifer
is present in portions of Grimes, Washington, Waller, Austin, and Fort Bend counties. Though

not recognized as minor aquifers by the TWDB, several other alluvial aquifers are also present
in GMA 14. These include the Navasota River Alluvium Aquifer (Figure 6-3), the San Bernard
River Alluvium Aquifer (Figure 6-4), the San Jacinto River Alluvium Aquifer (Figure 6-5), and the
Trinity River Alluvium Aquifer (Figure 6-6). All of the river alluvium aquifers are present in

110
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Bluebonnet GCD. Washington County does not have a GCD. In Fort Bend County, groundwater
is regulated by the Fort Bend Subsidence District.

All reported information on groundwater pumpage/use and current groundwater demands is
included in Table 5-2 and Table 5-3. Using data from the TWDB Water Use Survey program,
groundwater production from the Brazos River Alluvium Aquifer between 2000 and 2011
averaged approximately 1,300 acre-feet per year with a maximum of 1,700 acre-feet per year.
While estimates are not available for the other river alluvium aquifers, Bluebonnet GCD has
indicated that the small amount of pumping that does occur from these aquifers is exempt
from GCD permitting.

Appendix K shows the TERS for each of the river alluvium aquifers as defined and estimated by
the TWDB.

At this time, a GAM is being developed for the Brazos River Alluvium Aquifer, but is not yet
completed. TWDB does not have GAMs completed or in development for the remaining river
alluvium aquifers. For this reason, water-budget inflows and outflows are not available for the
river alluvium aquifers. GMA 14, however, expects very little impact on the Gulf Coast Aquifer
DFCs as a result of classifying the river alluvium aquifers non-relevant. This is because 1) the
alluvial aquifers are very shallow relative to pumping horizons of the Gulf Coast Aquifer, and
2) the magnitude of pumping in the alluvial aquifers is very small compared to that of the Gulf
Coast Aquifer.

Due to their limited spatial extent, current uses and connection to other aquifers, GMA 14
finds that DFCs for the river alluvium aquifers in GMA 14 are not warranted and classifies them
non-relevant for joint-planning purposes.
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7.0 OTHER DFC OPTIONS CONSIDERED

During this round of joint planning in GMA 14, the new requirement for GMAs to address other
DFC options that were considered but not adopted (Texas Water Code Section 36.108 (d —
3)(4)) led the District Representatives to develop and adopt, by resolution, administrative
procedures that clearly prescribed the process for recognizing any suggested proposals for
DFCs as official “options” that would then need to be addressed in the explanatory report. The
administrative produces (see Appendix T) clearly articulate the procedures for any suggested
proposals for DFCs to be designated as official options. Once designated as an official DFC
option, then the District Representatives considered the nine factors included in Texas Water
Code Section 36.108 (d) (1 — 9) with respect to the DFC option.

Following the process prescribed in the adopted administrative procedures, GMA 14 District
Representatives only designated one DFC option for the four aquifers in the Gulf Coast Aquifer
System. After consideration of the nine factors on the approved DFC option, this option was
ultimately adopted as the Final DFC for the four aquifers in the Gulf Coast Aquifer System (see
Appendix E). There were no other DFC options considered during this round of joint planning
by GMA 14 District Representatives.
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8.0 RECOMMENDATIONS BY ADVISORY COMMITTEES AND
RELEVANT PUBLIC COMMENTS

In accordance with Texas Water Code Section 36.108(d-3) and (d-4), this section of the
Explanatory Report discusses reasons why recommendations made by advisory committees
and relevant public comments received by the GCDs during the joint-planning process were or
were not incorporated into the DFCs ultimately adopted on April 29, 2016.

The consideration, proposal, and adoption of DFCs in the joint-planning process, as
described in Section 2.0 of this Explanatory Report, is necessarily a public, transparent process
authorized only through open, publicly noticed meetings as required by the provisions of
Chapter 36, Texas Water Code, and the Open Meetings Act, Texas Government Code. Over the
course of several years, beginning in 2010, GMA 14 has held multiple joint-planning meetings
to consider information in order to develop DFCs, including research applicable to the nine
statutory factors and other relevant scientific and hydrogeological data. The Fort Bend
Subsidence District and Harris-Galveston Subsidence District, special districts statutorily
obligated to regulate groundwater withdrawals within their respective jurisdictions in GMA 14
for the purpose of preventing land subsidence, and other public stakeholders from Chambers
and Washington counties sought participation early on in the joint-planning process to develop
DFCs. As a result, these stakeholders were appointed to a nonvoting advisory committee to
assist in the development of the DFCs pursuant to Texas Water Code Section 36.1081. With
the exception of this advisory committee, GMA 14 received little to no public participation or
comments throughout the majority of the joint-planning process. Only in the final months of
the DFC process did GMA 14 receive comments from the public.

On October 28, 2015, the District Representatives in GMA 14 approved proposed DFCs
for the purpose of drafting this Explanatory Report. The proposed DFCs provided acceptable
drawdown levels for each subdivision of the Gulf Coast Aquifer System, including the Chicot,
Evangeline, Burkeville, and Jasper (formations/aquifers), for each county located within GMA
14, as well as acceptable land subsidence levels, as applicable. The acceptable levels of
drawdown for each subdivision of the Gulf Coast Aquifer System were measured in terms of
water level drawdowns over the current planning cycle measured in feet from 2009 estimated
water levels. These proposed DFCs were also supported by the advisory committee
stakeholders.

The GCDs in GMA 14 each prepared a Summary Report inclusive of all relevant
comments received during the 90-day public comment period regarding the proposed DFCs,
any suggested revisions to the proposed DFCS, and the basis for the revisions. The GCDs’
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Summary Reports were submitted to GMA 14 for further review by the District
Representatives at a joint-planning meeting held October 28, 2015. In evaluating the
comments received, GMA 14 District Representatives deemed certain comments relevant to
the proposed DCFs. The remainder of this section identifies the relevant comments received
and discusses why these comments were or were not incorporated into the DFCs.

As set forth in the public comments received, one commenter contended that the
adoption of different DFCs for different geographic areas over the same aquifer—along the
boundaries of political subdivisions—was not authorized by law, and as such the proposed
DFCs were legally and hydrogeologically wrong. The commenter further stated that such
proposed DFCs would cause GCDs to adopt different regulatory schemes, including different
production limits, which would allow landowners producing groundwater in GCDs with less
restrictive regulations to unfairly drain groundwater from landowners in adjacent GCDs with
more restrictive regulations. The commenter claimed that this sort of activity constituted a
regulatory taking of property by the GCDs as a result of the proposed DFCs.

The District Representatives to GMA 14 did not recommend any substantive changes
to the proposed DFCs, but did recommend changes in the presentation and explanation of
those DFCs. As originally proposed, it appeared the District Representatives proposed separate
DFCs for each GCD and county in GMA 14; in actuality, the proposed DFCs applied throughout
GMA 14, with a separate DFC for each of the four primary formations within the Gulf Coast
Aquifer System. The presentation changes made it clear that GMA 14 was adopting four DFCs,
but then also provided how the Northern Gulf Coast Aquifer GAM calculated the impact on
each individual county within GMA 14.

To the extent the comments are directed at different DFCs for each aquifer formation
they relate to policy issues GCDs face in considering, proposing, and adopting DFCs. As
previously noted, the adoption of DFCs by GCDs, pursuant to the requirements and procedures
set forth in Texas Water Code Chapter 36, is an important policy-making function. DFCs are
planning goals that state a desired condition of the groundwater resources in a GMA in the
future in order to promote better management of those resources on a long-term basis. GCDs
are authorized to utilize different approaches in developing and adopting DFCs based on local
conditions and the consideration of other statutory criteria as set forth in Texas Water Code
Section 36.108. Contrary to the commenter’s statements, the law authorizes GCDs in a GMA
to adopt different DFCs for different geographic areas over the same aquifer based on political
boundaries. However, whether this approach to setting DFCs should be utilized by the GCDs in
GMA 14 is a policy decision the GCDs must make after careful consideration of local conditions
and all other mandatory, statutory criteria as part of the joint-planning process.

Texas Water Code Section 36.108(d)(1) contemplates and authorizes the adoption of
different DFCs for different geographic areas over the same aquifer based on the boundaries
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of political subdivisions. First, the statute expressly and specifically directs GCDs “to consider
uses or conditions of an aquifer within the management area, including conditions that differ
substantially from one geographic area to another” when developing and adopting DFCs.° The
use of the singular “aquifer” in this context clearly demonstrates that the Legislature intended
that the uses and conditions in different geographic areas over the same aquifer were to be
considered when adopting DFCs. Second, Texas Water Code Section 36.108(d-1) provides that
districts may establish different DFCs for:

1) each aquifer, subdivision of an aquifer, or geologic strata located in whole or in part
within the boundaries of the management area; or

2) each geographic area overlying an aquifer in whole or in part or subdivision of an
aquifer within the boundaries of the management area.*

The Legislature’s addition of the phrase “in whole or in part” makes it clear that GCDs
may establish a “different” DFC for a geographic area that does not overlie a whole aquifer but
only part of that aquifer. Moreover, the plain meaning of the term “geographic area” in this
context clearly includes an area defined by political boundaries such as those of a GCD or a
county.”® Any other reading of “geographic area” in Texas Water Code Section 36.108(d-1)
would be highly strained and contrary to the obvious intent of the larger statute.®?

Such statutory authorization has also been recognized by the TWDB. In 2009, after
GMA 1 adopted different DFCs for different geographic areas over the same aquifer (the
Ogallala Aquifer) along the boundaries of political subdivisions, Mesa Water, LP and G&J Ranch
(collectively the “Petitioners”) filed a petition with the TWDB to appeal the reasonableness of
the adopted DFCs.?® The same complaints made in opposition of the DFCs adopted by GMA 1
are the same complaints made by the commenter to the GCDs in GMA 14 in opposition of the
proposed DFCs. In their appeal of the DFCs adopted by GMA 1, Petitioners argued that, overall,
the DFCs had no scientific basis and that the DFCs should be uniform on an aquifer-wide basis
to ensure all areas and landowners receive “equal treatment.” However, on February 17, 2010,
the TWDB considered and approved its staff's recommendation that the DFCs adopted by GMA

89 Tex. WATER CODE § 36.108(d)(1) (emphasis added).

% /d. § 36.108(d-1) (emphasis added).

91 See Morales v. Liberty Mutual Insurance Co., 241 S.W.3d 514, 517-18 (Tex. 2007) (stating that a particular term
is to be considered and interpreted in the context of the entire statutory provision).

92 See Mcintyre v. Ramirez, 109 S.W.3d 741, 745 (Tex. 2003) (stating that it is improper to give an undefined
statutory term a meaning that is out of harmony or inconsistent with other provisions in the statute).

93 See TEX. WATER CODE ANN. § 36.108(1) (West 2009).
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1 were reasonable.®* The TWDB staff’s analysis concluded that political boundaries, such as
county lines, can be used to define geographic areas for different DFCs provided that aquifer
uses and conditions support the designation of the areas. In reaching this conclusion, TWDB
staff addressed private property rights, stating that “[t]Jo one degree or another, all DFCs
adopted by groundwater conservation districts potentially impact the exercise of private
property rights.”?> The TWDB staff explained that “beyond outright prohibition, the impact on

private property rights involves the balancing of competing interest.”%®

During the joint-planning process for GMA 14, District Representatives considered uses
and conditions of the Gulf Coast Aquifer System, as required by Texas Water Code Section
36.108(d)(1). District Representatives studied uses and conditions for each subdivision of the
Gulf Coast Aquifer System, including the Chicot, Evangeline, Burkeville, and Jasper, for each
county located within GMA 14. Evidence was provided and considered that demonstrated
different types of uses of groundwater, differences in historic pumping, and different
environmental conditions that were distinguishable in the various geographic areas of GMA
14 and described conveniently by reference to the counties (a more detailed discussion of
these considerations is included below in the discussion of aquifer uses and conditions in
Section 5.1).

For these reasons, in developing proposed DFCs, District Representatives in GMA 14
found it reasonable to divide the geographic area over each subdivision of the Gulf Coast
Aquifer System for the different DFCs using the political boundaries of the counties. This
finding was further supported by other relevant factors considered by District Representatives
in GMA 14, including: (1) the heavy utilization by the TWDB and the regional water planning
groups in the state and regional water-planning processes of information and data related to
water supply and demand and other demographic information on a county-by-county basis,
(2) the ability of the public to identify the boundaries of the geographic areas delineated, and
(3) the ability of the GCDs—the responsible planning and regulatory entities created along
county boundaries by the Texas Legislature—to achieve the DFCs, as mandated by law.

% See Texas Water Development Board, Report on Appeal of the Reasonableness of the Desired Future Conditions
Adopted by Groundwater Management Area 1 for the Ogallala and Rita Blanca Aquifers (February 10, 2010)
available at
http://www.twdb.texas.gov/groundwater/petitions/doc/GMA1/2009_Petitions/Mesa_G&J_Ranch/TWDB_Staff
_Report_GMA1_Petitions_02-10.pdf.

% Id. at 4 (citing TeEx. WATER CODE ANN. § 36.002 (West 2009) (“Ownership and rights of the owners of the land . ..
in groundwater are hereby recognized, and nothing in this code shall be constituted as depriving or divesting the
owners . .. of the ownership or rights, except as those rights may be limited or altered by rules promulgated by a
district.”) (Emphasis added).

% d.
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Also, as part of the joint-planning process, District Representatives in GMA 14
considered impacts to private property rights and interests in groundwater, as required by
Texas Water Code Section 36.108(d)(7). The Gulf Coast Aquifer System is a finite resource that
replenishes at a lower rate than is required to meet all current and projected water demands.
Accordingly, the consideration of impacts to private property rights necessitated the careful
balancing of competing interests. For instance, it is essential to protect the property rights of
existing well owners and their abilities to realize their reasonable investment-backed
expectations from their wells. It is also essential to protect the property rights of landowners
who have yet to drill water wells on their properties. Protecting the property rights of
landowners who may be impacted by subsidence is also critical. The concerns raised by
commenters regarding future harm to landowners along adjacent county lines were weighed
against the real and present economic harm to existing groundwater users in certain areas of
GMA 14 where groundwater levels continue to decline as demands exceed available,
sustainable supplies—such as is the case in Montgomery County. In balancing all sectors,
District Representatives found that it was reasonable to divide the geographic area over each
subdivision of the Gulf Coast Aquifer System for the different DFCs using the political
boundaries of the counties in order to protect existing users in the more stressed areas of GMA
14, which were best delineated on a county-by-county basis.

As previously noted, the GCDs also received comments suggesting that the proposed
DFCs will result in a taking of property. However, these assumptions are not only speculative,
but also counterintuitive to the fundamental principles in support of local groundwater
management and regulation by GCDs. In Texas, the legislature has declared GCDs as the
preferred method of groundwater management.®” Unlike the statewide regulation of oil and
gas, local GCDs are required to manage and protect the groundwater resources within their
jurisdiction pursuant to their statutory powers and duties as set forth in Texas Water Code
Chapter 36 and their respective enabling legislation. While the GCDs in a GMA may adopt
aquifer-wide DFCs, the adoption of such DFCs does not prevent the GCDs from adopting
different regulatory plans based on local conditions and uses occurring in each GCD.

Nonetheless, after consideration of these comments, the District Representatives of
GMA 14 approved non-substantive changes to the proposed DFCs. The DFCs that were
considered and proposed for final adoption, inclusive of all non-substantive changes, provided
acceptable drawdown levels for each hydrogeologic subdivision of the Gulf Coast Aquifer
System, including the Chicot, Evangeline, Burkeville, and Jasper, on two different scales—on
an aquifer-wide basis for the entire geographic extent of the aquifer subdivisions in GMA 14
and on a county-by-county geographic basis, in light of the various considerations set forth

97 See Tex. WATER CODE § 36.0015 (b)
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above—and acceptable land subsidence levels, as applicable, for certain counties located
within GMA 14. These proposed DFCs, inclusive of acceptable drawdown levels on an aquifer-
wide scale and a county-by-county basis, were finally adopted by the District Representatives
in GMA 14 on April 29, 2016, at a properly noticed joint-planning meeting. These non-
substantive changes were also supported by the advisory committee stakeholders. As a result,
the policy issues raised by commenters as discussed above are now moot.

The GCDs also received various comments regarding the failure to factor economic and
hydrologic constraints into the calculation of total estimated recoverable storage (“TERS”). In
June of 2014, as required by amendments to Texas Water Code Chapter 36, resulting from the
passage of Senate Bill 660 in 2011, the executive administrator of the TWDB submitted the
initial report on total estimated recoverable storage to GMA 14 District Representatives. While
GMA 14 District Representatives were cognizant of the enormity of this new responsibility
assighed to the TWDB, significant concerns were raised both by GMA 14 District
Representatives and also during public comments regarding the lack of usefulness of this
information for two primary reasons. First, in the TWDB analysis, it was confirmed that there
were no constraints placed on the recoverability analysis due to the obvious and inevitable
negative economic impacts that will result with the reduction and elimination of artesian
pressures in systems like the Gulf Coast Aquifer System. Second, sufficient information was
provided to prove the far-reaching negative consequences of adopting DFCs based on a
percentage of storage calculated from TERS, as proposed by commenters.

Based on input from GMA 14 District Representatives and technical presentations
received during the 90-day public comment period, in particular two presentations by
representatives from INTERA, Inc. on behalf of various stakeholders, including those
stakeholders participating in the advisory committee, the negative economic impacts resulting
from the elimination of artesian pressures from the Gulf Coast Aquifer System, a dynamic
projected to occur with less than one percent of the TERS volume being produced, clearly
resulted in the elimination of the Gulf Coast Aquifer System as a viable water resource for
almost all water use sectors. These economic impacts are, in part, driven by the negative
impacts on well yields that will result with the inevitable conversion from confined to
unconfined conditions as water levels are lowered due to pumping. The analysis provided in
the TERS report to GMA 14 by the TWDB does not factor in either economics or hydrology into
the calculations. GMA 14 District Representatives strongly encourage the TWDB to conduct
necessary science to better constrain future estimates of TERS, taking into consideration the
negative impacts of economics and hydrology, on the volumes of water that can reasonably
be expected to be recovered from storage.

GMA 14 District Representatives carefully weighed all comments received on this issue
of TERS and ultimately decided, for the reasons provided above (as also discussed in Section
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5.10 of this Explanatory Report) that, due to other considerations, in particular the negative
socioeconomic impacts of subsidence, TERS has no practical application in the GMA 14 joint-
planning process or in groundwater management of the Gulf Coast Aquifer System. Therefore,
the public comments received on this issue did not result in any changes to the DFCs.

Finally, public comments were also received from both sides of the issue of the balance
between the highest practicable level of groundwater production and the conservation,
preservation, protection, recharging, and prevention of waste of groundwater and control of
subsidence. Some comments received suggested that there should be sustainable
management of groundwater resources in GMA 14 through proactive conservation and
management. These comments were predicated on the critical need for the long-term viability
of the economy and environment in the region, both today and for future generations. Others
have suggested that as much as 5 percent of the groundwater in storage in the Jasper Aquifer
should be allocated for pumping over the next 50 years in order to sustain anticipated
economic development. The balance achieved by GMA 14 with respect to the volume of
groundwater quantified in the TERS report may be compartmentalized into two areas.

In the more rural areas of GMA 14, water demands will easily be met by proposed DFCs
resulting from selected pumping projections. As such, the TERS estimates in these rural areas
are functionally irrelevant in proposing DFCs. In the urban, fast-growing areas of GMA 14,
District Representatives have balanced the TERS volumes with the need to mitigate the
impacts of subsidence, the impacts of declining artesian water levels on existing and future
well owners (in particular, the economic impacts on smaller utilities with limited customer
base and individual landowners with limited economic means to drill for and produce
groundwater), and the negative consequences of decreasing well yields that result when
artesian water levels are lowered/eliminated and groundwater is produced form storage.
Ultimately, for the reasons provided in Section 5.10, GMA 14 did not revise the DFCs in
response to these comments.
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Texas Water Development Board

Desired Future Condition Submission Packet Checklist - Administrative Completeness (part 1)

Groundwater Management Area:

Reviewing Staff:

Date Packet Received:

Date E-mail Acknowledgement Sent:

Date Review Completed:

s Present in packet and
Citation of . :
Rule administratively Notes

complete
1. Is a copy of the explanatory report addressing See attached
the information required by Texas Water Code 31 TAC
§36.108(d-3) and the criteria in Texas Water §356.32(1)
Code §36.108(d) included? (refer to Explanatory '
Report checklist before responding)
2. Is a copy of the resolution of the groundwater See Appendix E
management area adopting the desired future 31 TAC
conditions as required by Texas Water Code §356.32(2)
§36.108(d-3) included?
3. Is a copy of the notice that was posted for the See Appendix B
joint planning meeting at which the districts 31 TAC
collectively adopted the desired future §356.32(3)
condition(s) as required by Texas Water Code '
§36.108(e) and §36.108(e-2) included?

, ) Kathy Turnery Jones

4. |s the name of a designated representative of 31 TAC Lone Star GCD
the groundwater management area for §356.32(4) (See Transmittal Letter
TWDB staff to contact as necessary included? '
5. Are any groundwater availability model files or See Appendix F
aquifer assessments acceptable to the
executive administrator used in developing the
adopted desired future condition with 31 TAC
documentation sufficient to replicate the work §356.32(5)
included? (refer to the Groundwater Availability
Model Administrative Elements checklist before
responding)




6. Is any other information the executive
administrator may require to be able to estimate
the modeled available groundwater included?

31 TAC
§356.32(6)

NA

Mark elements that are present in the packet with YES
Mark elements that are not applicable with NA
Mark elements that are missing from the packet with NO




Texas Water Development Board

Desired Future Condition Submission Packet Checklist - Groundwater Availability Model Administrative Elements (part 2)

Groundwater Management Area:

Reviewing_j Staff:

Date Packet Received:

Date Review Completed:

Present in packet and

CltaRtllﬁg of administratively Notes
complete
1. Is a descriptive narrative of the methods See Section 3.0 and
and references used to determine the Appendix E
desired future conditions included with the
desired future condition statements?
2. |s any other information the executive See Appendix E and
administrator may require to be able to 31 TAC grogndy\{ater .
estimate the modeled available §356.32(6) [availability model files

groundwater included?

transmitted separately.

3. If item 2 is no, please list additional
information required. (For example, model
or GIS files necessary for review)

See response to
Number 2 above.

Mark elements that are present in the packet with YES

Mark elements that are not applicable with NA

Mark elements that are missing from the Packet with NO




Texas Water Development Board

Desired Future Condition Submission Packet Checklist - Factors and Technical Elements (part 3)

Groundwater Management Area:

Reviewing Staff:

Date Packet Received:

Citation of Rule

Present in packet
and
administratively
complete

Notes

1. Does the explanatory report identify each desired
future condition?

TWC §36.108(d-
3)

See Section 3.0 and Appendix E.

2. Does the explanatory report provide the policy and
technical justifications for each desired future
condition?

TWC §36.108(d-
3)

See Section 4.0 — 4.3 (Pages 26
— 37), Section 5.10 (Pages 94 —
100),

3. Does the explanatory report include documentation
that the factors under Subsection (d) were considered
by the districts and a discussion of how the adopted
desired future conditions impact each factor?

TWC §36.108(d-
3)

See Executive Summary (Pages
7 —12) and Section 5.0 — 5.10
(Pages 38 — 100), Appendix D,

3a. Did the districts consider aquifer uses or conditions
within the management area, including conditions that
differ substantially from one geographic area to
another?

TWC
§36.108(d1)

See Section 5.1 (Pages 38 — 68),
Appendix G, Appendix H,

3b. Did the districts consider the water supply needs
and water management strategies included in the state
water plan?

TWC
§36.108(d2)

See Section 5.2 (Pages 68 — 73),
Appendix |

3c. Did the districts consider hydrological conditions,
including for each aquifer in the management area the
total estimated recoverable storage as provided by the
executive administrator, and the average

annual recharge, inflows, and discharge?

TWC
§36.108(d3)

See Section 5.3 (Pages 73 — 80),
, Appendix J, Appendix K, and
Appendix L

3d. Did the districts consider other environmental
impacts, including impacts on spring flow and other
interactions between groundwater and surface
water?

TWC
§36.108(d4)

See Section 5.4 (Page 80),
Appendix M




3e. Did the districts consider the impact on
subsidence?

TWC
§36.108(d5)

See Section 5.5 (Pages 80 — 86),
Appendix N,

3f. Did the districts consider socioeconomic impacts
reasonably expected to occur?

TWC
§36.108(d6)

See Section 5.6 (Pages 86 — 90),
Appendix O, Appendix P,
Appendix Q, Appendix R

3g. Did the districts consider the impact on the
interests and rights in private property, including
ownership and the rights of management area
landowners and their lessees and assigns in
groundwater as recognized under Section 36.0027

TWC
§36.108(d7)

See Section 5.7 (Pages 90 — 92),
Appendix S

3h. Did the districts consider the feasibility of achieving
the desired future
condition?

TWC
§36.108(d8)

See Section 5.8 (Pages 92 — 94)

3i. Did the districts consider any other information
relevant to the specific desired future conditions?

TWC
§36.108(d9)

NA

4. Does the explanatory report list other desired future
condition options considered, if any, and the reasons
why those options were not adopted?

TWC §36.108(d-
3)(4)

See Section 7.0 (Page 115).
Aquifers declared not relevant for
joint planning included in Section
6.0 (Pages 102 — 114)

5. Does the explanatory report discuss reasons why
recommendations made by advisory committees and
relevant public comments received by the districts
were or were not incorporated into the desired future
conditions?

TWC §36.108(d-
3)(5)

See Section 8.0 (Pages 115 —
122)

Mark elements that are present in the packet with YES
Mark elements that are missing from the packet with NO




Texas Water Development Board

Desired Future Condition Submission Packet Checklist - Groundwater Availability Modeling Technical Elements (part 4)

Groundwater Management Area:

Groundwater Management Area Coordinator and contact information

Date Packet Received:

Reviewing Staff: Date Review Completed:
Present in packet and . Additional data received
administratively Notes ContactedaCr%]g/Iﬁ Cvsk?é'(rjrl]r)lator (date and loaded onto network
complete y (date/TWDB staff name)
1. Summary report that includes the following:
a. Modeling contact information if clarification is See Appendix F
needed
b.  Date and year of submittal Submitted with DFC
|package
c.  Seal by Texas Professional Geoscientist or See Appendix F
Engineer
d. Groundwater Management Area and requested by [See Appendix F
whom
e.  Description of Desired Future Condition (DFC) See Appendices A
and F