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Grimes County (BGCD)

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 65 feet after 61 years.

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 28 feet after 61 years.
e From estimated year 2009 conditions, the average draw down of the Burkeville confining unit
should not exceed approximately 29 feet after 61 years.
e From estimated year 2009 conditions, the average draw down of the Jasper aquifer should not
exceed approximately 94 feet after 61 years. "%}

Harris County (HGSD)

e From estimated year 2009 conditions, the average draw down of the Chicot aquifer should not
exceed approximately 31 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Evangeline aquifer should
not exceed approximately 6 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Burkeville confining unit
should not exceed approximately -13 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Jasper aquifer should not
exceed approximately 97 feet after 61 years.

Jasper County (STGCD)

e From estimated year 2009 conditions, the average draw down of the Chicot aquifer should not
exceed approximately 24 feet after 61 years.
e From estimated year 2009 conditions, the average draw down of the Evangeline aquifer shouid
not exceed approximately 42 feet after 61 years.
e From estimated year 2009 conditions, the average draw down of the Burkeville confining unit
should not exceed approximately 46 feet after 61 years.
e From estimated year 2009 conditions, the average draw down of the Jasper aquifer should not
exceed approximately 41 feet after 61 years. '@'*)
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Jefferson County

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

e From estimated year 2009 conditions, the average draw down of the Evangeline aquifer should
not exceed approximately 18 feet after 61 years.

Liberty County

e From estimated year 2009 conditions, the average draw down of the Chicot aquifer should not
exceed approximately 28 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.

e From estimated year 2009 conditions, the average draw down of the Burkeville confining unit
should not exceed approximately 27 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Jasper aquifer should not
exceed approximately 144 feet after 61 years.

Montgomery County (LSGCD)

From estimated year 2009 conditions, the average draw down of the Chicot aquifer should not

exceed approximately 29 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Evangeline aquifer should
not exceed approximately 2 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Burkeville confining unit
should not exceed approximately 3 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Jasper aquifer should not

exceed approximately 75 feet after 61 years.

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 45 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.

Orange County

From estimated year 2009 conditions, the average draw down of the Chicot aquifer should not
exceed approximately 14 feet after 61 years.
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e From estimated year 2009 conditions, the average draw down of the Evangeline aquifer should
not exceed approximately 16 feet after 61 years.

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 16 feet after 61 years.

e From estimated year 2009 conditions, the average draw down of the Jasper aquifer should not
exceed approximately 75 feet after 61 years.

San Jacinto County (LTGCD)

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 19 feet after 61 years.
¢ From estimated year 2009 conditions, the average draw down of the Burkeville confining unit '%}
should not exceed approximately 20 feet after 61 years.
e From estimated year 2009 conditions, the average draw down of the Jasper aquifer should not
exceed approximately 123 feet after 61 years.

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 36 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.

¢ From estimated year 2009 conditions, the average draw down of the Jasper aquifer should not
exceed approximately 63 feet after 61 years.

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

Waller County (BGCD)

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

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

e From estimated year 2009 conditions, the average draw down of the Burkeville confining unit
should not exceed approximately 41 feet after 61 years.

¢ From estimated year 2009 conditions, the average draw down of the Jasper aquifer should not
exceed approximately 126 feet after 61 years.

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.
N From estimated year 2009 conditions, the average draw down of the Jasper aquifer should not
exceed approximately 50 feet after 61 years.

Carrizo Sand Aquifer

Grimes County (BGCD)

e From estimated 2010 conditions, the average drawdown of the Carrizo Sand Aquifer should not
exceed approximately 52.8 feet average draw down across the area of occurrence of the

aquifer.

Walker County (BGCD)

e From estimated 2010 conditions, the average drawdown of the Carrizo Sand Aquifer should not
exceed approximately 45.7 feet average draw down across the area of occurrence of the

aquifer.
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Queen City Aquifer

Grimes County (BGCD)

e From estimated 2010 conditions, the average drawdown of the Queen City Aquifer should not
exceed approximately 16.8 feet average draw down across the area of occurrence of the
aquifer.

Walker County (BGCD)

e From estimated 2010 conditions, the average drawdown of the Queen City Aquifer should not
exceed approximately 21.0 feet average draw down across the area of occurrence of the
aquifer.

Sparta Aquifer
Grimes County (BGCD)

e From estimated 2010 conditions, the average drawdown of the Sparta Aquifer should not
exceed approximately 14 feet average draw down across the area of occurrence of the aquifer.

Walker County (BGCD) ’a“’

e From estimated 2010 conditions, the average drawdown of the Sparta Aquifer should not
exceed approximately 19.5 feet average draw down across the area of occurrence of the
aquifer.

Yegua-Jackson Aquifer
Grimes County (BGCD)

e From estimated 2010 conditions, the average drawdown of the unconfined portion of the Yegua
should not exceed approximately 10 feet average draw down across the area of occurrence of
the aquifer.

e From estimated 2010 conditions, the average drawdown of the confined portion of the Yegua
should not exceed approximately 15 feet average draw down across the area of occurrence of
the aquifer.

e From estimated 2010 conditions, the average drawdown of the brackish confined portion of the

Yegua should not exceed approximately 20 feet average draw down across the area of
occurrence of the aquifer. "@»}
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* From estimated 2010 conditions, the average drawdown of the unconfined portion of the
Jackson should not exceed approximately 10 feet average draw down across the area of
occurrence of the aquifer.

e From estimated 2010 conditions, the average drawdown of the confined portion of the Jackson

should not exceed approximately 15 feet average draw down across the area of occurrence of
the aquifer.

e From estimated 2010 conditions, the average drawdown of the brackish confined portion of the
Jackson should not exceed approximately 20 feet average draw down across the area of
occurrence of the aquifer.

Polk County (LTGCD)

e From estimated 2010 conditions, the average drawdown of the Yegua-Jackson should not
exceed approximately 2 feet average draw down across the area of occurrence of the aquifer.

Walker County (BGCD)

From estimated 2010 conditions, the average drawdown of the unconfined portion of the Yegua
should not exceed approximately 10 feet average draw down across the area of occurrence of
the aquifer.

e From estimated 2010 conditions, the average drawdown of the confined portion of the Yegua
should not exceed approximately 15 feet average draw down across the area of occurrence of
the aquifer.

e From estimated 2010 conditions, the average drawdown of the brackish confined portion of the
Yegua should not exceed approximately 20 feet average draw down across the area of
occurrence of the aquifer.

e From estimated 2010 conditions, the average drawdown of the unconfined portion of the
Jackson should not exceed approximately 10 feet average draw down across the area of
occurrence of the aquifer.

e From estimated 2010 conditions, the average drawdown of the confined portion of the Jackson
should not exceed approximately 15 feet average draw down across the area of occurrence of
the aquifer.

e From estimated 2010 conditions, the average drawdown of the brackish confined portion of the
Jackson should not exceed approximately 20 feet average draw down across the area of
occurrence of the aquifer.
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Washington County

e From estimated 2010 conditions, no additional drawdown of the Yegua Jackson across the area
of occurrence of the aquifer.

River Alluvium Aquifers
Austin County (BGCD)

e From estimated 2010 conditions, the saturated thickness of the Brazos River Alluvium should be
maintained at 90 percent.

e From estimated 2010 conditions, the saturated thickness of the San Bernard River Alluvium
should be maintained at 90 percent.

Grimes County (BGCD)

e From estimated 2010 conditions, the saturated thickness of the Brazos River Alluvium should be
maintained at 90 percent.

e From estimated 2010 conditions, the saturated thickness of the Navasota River Alluvium should
be maintained at S0 percent.

Walker County (BGCD)

® From estimated 2010 conditions, the saturated thickness of the San Jacinto River Alluvium
should be maintained at 90 percent.

e From estimated 2010 conditions, the saturated thickness of the Trinity River Alluvium should be
maintained at 90 percent.

Waller County (BGCD)

e From estimated 2010 conditions, the saturated thickness of the Brazos River Alluvium should be
maintained at 90 percent.

Washington County

e From estimated 2010 conditions, the saturated thickness of the Brazos River Alluvium should be
maintained at 90 percent.
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And it is so ordered and passed this XX day of XXX, 2014.

Signed

Mr. Zach Holland Bluebonnet Groundwater Conservation District
Signed

Mr. Kent Burkett Brazoria County Groundwater Conservation District
Signed

Ms. Kathy Jones Lone Star Groundwater Conservation District

Mr. Bill Jacobs Lower Trinity Groundwater Conservation District
Signed

Mr. John Martin Southeast Texas Groundwater Conservation District

12/12



Exhibit 10 - Page 15

From: Bill Mullican <bill@mullicanassociates.com>

Sent: Tuesday, June 03, 2014 9:28 AM

To: ‘Jason Afinowicz'

Cc: Kathy Turner Jones; 'Mark Lowry'; Brian Sledge; bill@mullicanassociates.com

Subject: Revised Montgomery County Pumping for Model Run Number 2 for GMA 14 v 02.xIsx
Attachments: Revised Montgomery County Pumping for Model Run Number 2 for GMA 14 v 02.xlsx
Jason,

We have given this a lot of thought and have nhow made the final
revisions as captured in the revised spreadsheet. Basically, we
want to hold annual production from 2010 — 2015 at the previously
developed estimate of 91,140 acre-feet per year. The aquifer by
aquifer distribution of this pumping is provided in the attached
spreadsheet. Then from 2016 — 2070, we want to use a total GW
production of 64,000 acre-feet per year with the decadal aquifer
breakdowns as stated in the attached spreadsheet. The marginal
shifts between aquifers from one decade to the next may be ™
addressed through a simple linear extrapolation from one decade to
the next. Please let me know if you have any questions on these
numbers. Thanks, Bill
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RESOLUTION FOR THE ADOPTION OF THE DESIRED FUTURE
CONDITIONS FOR ALL AQUIFERS IN GROUNDWATER MANAGEMENT
AREA 14

Whereas, pursuant to Section 35.004 of the Texas Water Code, the Texas Water Development Board

(“TWDB”) has designated groundwater management areas that, together, cover all major and minor
aquifers in the state; and

Whereas, each groundwater management area was designated with the objective of providing the most
suitable area for the management of groundwater resources; and

Whereas, through title 31, Section 356.23 of the Texas Administrative Code, the TWDB has 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”); and

Whereas, GMA 14 includes all or portions of areas subject to groundwater regulation by Bluebonnet
Groundwater Conservation District (Grimes, Walker, Austin, and Waller Counties), Brazoria County

(" "dwater Conservation District, 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) (the “Member
Districts”); and

Whereas Fort Bend Subsidence District (Fort Bend County), Harris-Galveston Subsidence District
(Galveston, Harris Counties), and other stakeholders within GMA 14 from Chambers County, Liberty
County, and Washington County aiso contributed to the development of DFCs for GMA 14; and

Whereas, Section 36.108 of the Texas Water Code requires the Member Districts in GMA 14 to consider
groundwater availability models and other data or information for the management area and establish a
desired future condition (“DFC”) for each relevant aquifer within GMA 14 by September 1, 2010 and
every five years thereafter; and

Whereas, the Member Districts within GMA 14 secured hydrogeologic and engineering consulting
services to provide technical support in their efforts to establish requisite DFCs; and

Whereas, in developing the DFCs for the relevant aquifers within GMA 14, the Member Districts in GMA
14 considered in their development and adoption of DFCs:

e aquifer uses or conditions within the management area, including conditions that differ
substantially from one geographic area to another,
the water supply needs and water management strategies included in the state water plan,
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e 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,

e other environmental impacts, including impacts on spring flow and other interactions between
groundwater and surface water,
the impact on subsidence,
socioeconomic impacts reasonably expected to occur,
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 36.002,
the feasibility of achieving the desired future condition, and
any other information relevant to the specific desired future conditions; and

Whereas, the Member Districts used this information to developed proposed DFCs for the portions of
the northern segment of the Gulf Coast aquifer that occurs within the bounds of GMA 14; and

Whereas, TWDB conducted an evaluation of the Houston Area Groundwater Model (HAGM) and
recommended its adoption as the Northern Gulf Coast GAM; and

Whereas, the Members Districts conducted a model run of the revised Northern Gulf Coast GAM
(formerly the HAGM) for the purpose of evaluating drawdown in the Northern Gulf Coast Aquifer; and

Whereas, TWDB has prepared a report for GAM Task 10-052 MAG for the Carrizo-Wilcox Aquifer; and
Whereas, TWDB has prepared a report for GAM Task 10-053 MAG for the Queen City Aquifer; and
Whereas, TWDB has prepared a report for GAM Task 10-054 MAG for the Sparta Aquifer; and
Whereas, TWDB has prepared a report for GAM Task 10-055 MAG for the Yegua-Jackson Aquifer; and

Whereas, TWDB has prepared a report for Aquifer Assessment Task 10-30 MAG for the Brazos River
Alluvium Aquifer; and

Whereas, TWDB has prepared a report for Aquifer Assessment Task 10-31 MAG for the Navasota River
Alluvium Aquifer; and

Whereas, TWDB has prepared a report for Aquifer Assessment Task 10-32 MAG for the San Bernard
River Alluvium Aquifer; and

Whereas, TWDB has prepared a report for Aquifer Assessment Task 10-33 MAG for the San Jacinto River
Alluvium Aquifer; and

Whereas, TWDB has prepared a report for Aquifer Assessment Task 10-34 MAG for the Trinity River
Alluvium Aquifer; and
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Whereas, during joint meetings noticed and conducted pursuant to Section 36.108(e) of the Texas
Water Code, the Member Districts considered GAMs and other data and information relevant to the
development of DFCs for GMA 14, including input and comments from stakeholders within GMA 14; and

Whereas, the Member Districts find that all notice requirements for a meeting, held this day, to take up
and consider adoption of the DFCs proposed herein for GMA 14 have been, and are, satisfied; and

Whereas, the Member Districts find that the DFCs proposed herein for establishment are each merited
and necessary for the effective and prudent management of groundwater resources within GMA 14, and
have otherwise been developed in accordance with, and do satisfy the obligations imposed by, Chapter
36 of the Texas Water Code and all other applicable laws of the State of Texas.

Now, therefore, be it resolved by the Member Districts of GMA 14 that the following DFCs are each
hereby established:
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Formations in Fort Bend, Galveston, and Harris Counties

The Groundwater Management Area (GMA) efforts to determine Desired Future Conditions (DFCs) is
primarily an aquifer water-level based approach to describe the regional and local desires for the aquifer
beneath them. The GMA process only requires Groundwater Conservation Districts (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. They are not GCDs and operate considerably
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 DFC. 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 address water-levels nor do they "ﬁﬁ)
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 that is caused by man’s pumpage of
groundwater. There is a clearly established link between the over-pumpage of groundwater and land
surface subsidence. The DFC within the aquifer beneath Fort Bend, Galveston, and Harris Counties has
no easily defined relationship to water-levels. The Desired Future Condition for 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, most recently in 2013,
that require the reduction of groundwater pumpage and the conversion to alternate water sources,
while balancing with the realistic ability of the permittees to achieve compliance with these regulations.
This effort was accomplished with the aid of models and information specific to the missions of FBSD
and HGSD and outside of the revised Northern Gulf Coast GAM utilized by the TWDB.

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.
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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 2013/2015, 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, 2013/2015, 2025, and
2035). In between milestone years, groundwater pumpage will increase with the assumed increase in
total water demand from an assumed increase in population. in 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. If
a further separation in to layers of the aquifer is necessary, then it is quite apparent that describing the
DFC in terms of water-levels is far too complicated and error prone.

The HGSD and FBSD have submitted to GMA-14 their current regulations and projected groundwater
pumpages through the year 2070. This data has been divided into the grid cells/layers relative to the
Northern Gulf Coast Groundwater Availability Model (NGCGAM) and utilized by the GCDs in

pment 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 with this occurrence) and the missions
of HGSD and FBSD are vastly different from GCDs and do not fit well with a water-level desighed DFC
process). The groundwater pumpage projections developed in recognition of the HGSD and FBSD
regulatory plans have been utilized without adjustment by GMA14 in the DFC process. Therefore, the
DFCs adopted by GMA-14 are consistent with the HGSD and FBSD regulatory plans.
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Formations of the Gulf Coast Aquifer
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.

e From estimated year 2009 conditions, the average draw down of the Jasper aquifer should not
exceed approximately 76 feet after 61 years.

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

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. %)

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.

Grimes County (BGCD)

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.
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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.

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

e 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)

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 41 feet after 61 years.

e 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

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

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

Liberty County

e From estimated year 2009 conditions, the average draw down of the Chicot aquifer should not

exceed approximately 27 feet after 61 years.
e From estimated year 2009 conditions, the average draw down of the Evangeline aquifer should

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

should not exceed approximately 25 feet after 61 years.
e 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.

7/14



Exhibit 10 - Page 23

Groundwater Management Area 14 Resolution No. 2014-01

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.

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 200S conditions, the average draw down of the Jasper aquifer should not
exceed approximately 37 feet after 61 years.

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.

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.

San Jacinto 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.

8/14
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From estimated year 2009 conditions, the average draw down of the Burkeville confining unit
should not exceed approximately 19 feet after 61 years.

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

Tyler County (STGCD)

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

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

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

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

Walker County (BGCD)

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

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

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

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

Waller County (BGCD)

From estimated year 2009 conditions, the average draw down of the Chicot aquifer should not

exceed approximately 39 feet after 61 years.
From estimated year 2009 conditions, the average draw down of the Evangeline aquifer should

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

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

exceed approximately 101 feet after 61 years.
From estimated year 1890 conditions, the maximum subsidence in Waller County should not

exceed approximately 4.73 feet by the year 2070.

9/14
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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.

Carrizo Sand Aquifer
Grimes County (BGCD)

¢ From estimated 2010 conditions, the average drawdown of the Carrizo Sand Aquifer should not
exceed approximately 52.8 feet average draw down across the area of occurrence of the

aquifer.
Walker County (BGCD)

e From estimated 2010 conditions, the average drawdown of the Carrizo Sand Aquifer should not
exceed approximately 45.7 feet average draw down across the area of occurrence of the ‘%)
aquifer.

Queen City Aquifer
Grimes County (BGCD)

¢ From estimated 2010 conditions, the average drawdown of the Queen City Aquifer should not
exceed approximately 16.8 feet average draw down across the area of occurrence of the
aquifer.

Walker County (BGCD)

® From estimated 2010 conditions, the average drawdown of the Queen City Aquifer should not
exceed approximately 21.0 feet average draw down across the area of occurrence of the
aquifer.
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Sparta Aquifer

Grimes County (BGCD)

e From estimated 2010 conditions, the average drawdown of the Sparta Aquifer should not
exceed approximately 14 feet average draw down across the area of occurrence of the aquifer.

Walker County (BGCD)

e From estimated 2010 conditions, the average drawdown of the Sparta Aquifer should not
exceed approximately 19.5 feet average draw down across the area of occurrence of the
aquifer.

Yegua-jackson Aquifer
Grimes County (BGCD)

e From estimated 2010 conditions, the average drawdown of the unconfined portion of the Yegua
should not exceed approximately 10 feet average draw down across the area of occurrence of
the aquifer.

From estimated 2010 conditions, the average drawdown of the confined portion of the Yegua
should not exceed approximately 15 feet average draw down across the area of occurrence of
the aquifer.

e From estimated 2010 conditions, the average drawdown of the brackish confined portion of the
Yegua should not exceed approximately 20 feet average draw down across the area of
occurrence of the aquifer.

e From estimated 2010 conditions, the average drawdown of the unconfined portion of the
Jackson should not exceed approximately 10 feet average draw down across the area of
occurrence of the aquifer.

e From estimated 2010 conditions, the average drawdown of the confined portion of the Jackson
should not exceed approximately 15 feet average draw down across the area of occurrence of
the aquifer.

e From estimated 2010 conditions, the average drawdown of the brackish confined portion of the
Jackson should not exceed approximately 20 feet average draw down across the area of
occurrence of the aquifer.
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Polk County (LTGCD)

e From estimated 2010 conditions, the average drawdown of the Yegua-Jackson should not
exceed approximately 2 feet average draw down across the area of occurrence of the aquifer.

Walker County (BGCD)

e From estimated 2010 conditions, the average drawdown of the unconfined portion of the Yegua
should not exceed approximately 10 feet average draw down across the area of occurrence of
the aquifer.

e From estimated 2010 conditions, the average drawdown of the confined portion of the Yegua
should not exceed approximately 15 feet average draw down across the area of occurrence of
the aquifer.

e From estimated 2010 conditions, the average drawdown of the brackish confined portion of the
Yegua should not exceed approximately 20 feet average draw down across the area of
occurrence of the aquifer.

e From estimated 2010 conditions, the average drawdown of the unconfined portion of the
Jackson should not exceed approximately 10 feet average draw down across the area of ﬂm)
occurrence of the aquifer.

e From estimated 2010 conditions, the average drawdown of the confined portion of the Jackson
should not exceed approximately 15 feet average draw down across the area of occurrence of
the aquifer.

e From estimated 2010 conditions, the average drawdown of the brackish confined portion of the
Jackson should not exceed approximately 20 feet average draw down across the area of
occurrence of the aquifer.

Washington County

e From estimated 2010 conditions, no additional drawdown of the Yegua Jackson across the area
of occurrence of the aquifer.

River Alluvium Aquifers

Austin County (BGCD)

e From estimated 2010 conditions, the saturated thickness of the Brazos River Alluvium should be
maintained at 90 percent. %,}
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e From estimated 2010 conditions, the saturated thickness of the San Bernard River Alluvium
should be maintained at 90 percent.

Grimes County (BGCD)

e From estimated 2010 conditions, the saturated thickness of the Brazos River Alluvium should be
maintained at 90 percent.

¢ From estimated 2010 conditions, the saturated thickness of the Navasota River Alluvium should
be maintained at 90 percent.

Walker County (BGCD)

e From estimated 2010 conditions, the saturated thickness of the San Jacinto River Alluvium
should be maintained at 90 percent.

e From estimated 2010 conditions, the saturated thickness of the Trinity River Alluvium should be
maintained at 90 percent.

Waller County (BGCD)

From estimated 2010 conditions, the saturated thickness of the Brazos River Alluvium should be
maintained at 90 percent.

Washington County

e From estimated 2010 conditions, the saturated thickness of the Brazos River Alluvium should be
maintained at 90 percent.
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And it is so ordered and passed this XX day of XXX, 2014.

Signed

Mr. Zach Holland Bluebonnet Groundwater Conservation District
Signed

Mr. Kent Burkett Brazoria County Groundwater Conservation District
Signed

Ms. Kathy Jones Lone Star Groundwater Conservation District
Signed

Mr. Bill Jacobs Lower Trinity Groundwater Conservation District
Signed

Mr. John Martin Southeast Texas Groundwater Conservation District

14/14
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Groundwater Management Area 14

Significant Activity Review, Status Update, and Remaining Milestones

As of July 2, 2015

April 24, 2013

e Briefed on results from the recently concluded Houston Area Groundwater
Model project.

e Briefed on changes made to the joint-planning process as a result of
passage of Senate Bill 660 in 2011.

May 22, 2013

e Texas Water Development Board (TWDB) briefed Groundwater Water
Management Area 14 (GMA 14) regarding ongoing technical review of
recently completed Houston Area Groundwater Model (HAGM) for possible
consideration as the official TWDB Groundwater Availability Model.

Approval for execution of professional services contracts with consultants
for execution of the joint-planning process.

June 26, 2013

e TWDB briefed GMA 14 on status of technical review of recently completed
Houston Area Groundwater Model (HAGM).

e Briefed on a comparison between GAM Run 10-023 utilizing the TWDB
adopted Northern Gulf Coast Groundwater Availability Model (2003) during
the first round of joint planning and the recently completed Houston Area
Groundwater Model (HAGM).

September 18, 2013

e Discussion of draft results from the Houston Area Groundwater Model
(HAGM) under review by TWDB.

e Briefing and consideration of aquifer uses or conditions, including
conditions that differ substantially from one geographic area to another in
Wﬁ\ GMA 14, as required by Texas Water Code 36.108 (d)(1).
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Briefing and consideration of water supply needs and water management
strategies included in the 2012 Texas State Water Plan, as required by
Texas Water Code 36.108 (d)(2).

January 29, 2014

Posted meeting canceled due to hazardous travel conditions (ice storm).

March 4, 2014

Posted meeting canceled due to hazardous travel conditions (ice storm).

April 30, 2014

U.S. Geological Survey briefed GMA 14 on the approach, conceptual model
development, model calibration, and review process for the Houston Area
Groundwater Model (HAGM).

TWDB briefed GMA 14 on TWDB approval of the HAGM as the official
Groundwater Availability Model for the Northern Gulf Coast Aquifer
System.

Briefed on results from HAGM GAM Run #1 and discussion on approach
and process for HAGM GAM Run #2.

Discussion of draft statements of desired future conditions (DFCs) resulting
from HAGM GAM Run #1.

June 24, 2014

Discussion and approval of aquifers to be designated as non-relevant for
the purpose of joint planning.

TWDB briefed GMA 14 on completion of reports regarding total estimated
recoverable storage.

Briefed on results from HAGM GAM Run #2.

Discussion of draft statements of desired future conditions (DFCs) resulting
from HAGM GAM Run #2.

Briefing and consideration of hydrological conditions, including for each
aquifer in the management area, total estimated recoverable storage,
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average annual recharge, inflows, and discharge, as required by Texas
Water Code 36.108(d)(3).

e Briefing and consideration of environmental impacts, including impacts on
spring flow and other interactions between groundwater and surface
water, as required by Texas Water Code 36.108(d)(4).

e Briefing and discussion of the impacts of draft proposed DFCs on
subsidence, as required by Texas Water Code Chapter 36.108(d) (5).

September 23, 2014

e Briefing and consideration of the socioeconomic impacts of draft proposed
DFCs, as required by Texas Water Code 36.108(d) (6).

¢ Briefing and consideration of the impact on the interests and rights in
private property, as required by Texas Water Code 36.108(d) (7).

e Briefing and discussion of administrative procedures under consideration
by GMA 14.

TWDB Board Member Beck Bruun provided overview of current activities at
the TWDB.

November 18, 2014

e Consideration and approval of administrative procedures, with recognition
of progress by GMA 14 to date.

e Briefing and consideration of the feasibility of achieving draft proposed
DFCs, as required by Texas Water Code 36.108(d) (7).

e Consideration and approval of DFC option resulting from HAGM GAM Run
#2 as a potential candidate for proposal and adoption by the Member
Districts in accordance with Section 3.03 of the adopted administrative
procedures.

May 27, 2015

e Consideration and approval of DFC option resulting from HAGM Run #2 as a
candidate for adoption as a proposed DFC to be further reviewed in
consideration of the nine statutory factors listed in Texas Water Code
Section 36.108(1-9) and in accordance with Section 3.04 of the
administrative procedures adopted by GMA 14.
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June 24, 2015

e Consideration and approval of DFC option resulting from HAGM Run #2 for
the Gulf Coast Aquifer System and from published TWDB GAM Runs for
other relevant aquifers in GMA 14 as the proposed DFCs in accordance with
Texas Water Code Section 36.108 (d) and {(d-2) and in accordance with
Section 3.05 of the administrative procedures adopted by GMA 14.

July 2 -6, 2015

e Information considered by GMA 14 throughout current round of joint
planning is distributed and made available to GCDs in GMA 14 and on the
Lone Star GCD webpage for public review.

July 6 — October 3, 2015

e The public comment period for proposed DFCs shall be for 90 days. Each
GCD is required to hold a public hearing on the proposed DFCs in
accordance with requirements included in Texas Water Code Section
36.108 (d-2). During the public comment period, each GCD shall make
available in the GCD office a copy of the proposed DFCs and any
supporting materials such as documentation of factors considered under
Texas Water Code Section 36.108 (d) and the groundwater availability
model results. These materials shall include Each GCD shall hold a public
hearing on the proposed DFCs relevant to the individual GCD.

October 4 — 28, 2015

e After the public hearing, each GCD shall compile for consideration at the
next joint planning meeting a summary of relevant comments received

along with any suggested revisions to the proposed DFCs, and the basis for
the revisions.

October 28, 2015

e This is the tentative date for the next GMA 14 meeting. During this
meeting, District Representatives shall consider summary reports
submitted by each of the GCDs in GMA 14 and consider any proposals for
alternative DFCs. Based on decisions made at this meeting, either the
proposed DFCs may be adopted as final DFCs, or additional meetings may
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be scheduled to further discuss comments received. The DFCs must be
adopted as a resolution by a two-thirds vote of all the District
Representatives. The District Representatives shall produce a desired
future conditions explanatory report for the management area and submit
to the TWWDB and each GCD in the management area, including proof that
notice was posted for the joint planning meeting, a copy of the resolution,
and a copy of the explanatory report.

October 29, 2015 forward

e Development of the explanatory report will, in all likelihood, take one or
more additional meetings of GMA 14. These meetings will be scheduled as
necessary to complete the explanatory report.

e After submission of the adopted DFCs including the explanatory report to
the TWDB, then the TWDB will review for administrative completeness and
then conduct execution of the HAGM to calculate estimates of modeled
available groundwater for GMA 14. This process at the TWDB may take

ﬁ“\ from 6 — 8 months.

e In accordance with Texas Water Code Section 36.108 (d-4), as soon as
possible after a GCD receives the adopted final DFC resolution and
explanatory report, the GCD shall adopt the DFCs in the resolution and
explanatory report that apply to the GCD.
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Numbers

"\WDB Releases TERS Numbers

The Texas Water Development Board (TWDB) earlier this month released its total estimated recoverable storage
(TERS) numbers for aquifers across the state, including those for Montgomery County and the Lone Star Groundwater
Conservation District (Lone Star GCD). As expected. the figures, which are often misunderstood. are vastly larger for
virtually every county across the state than the annual groundwater availability numbers that groundwater

conservation districts use for pumping limits to achieve their 50-year planning goals in order to protect wells and well

- owners' abilities-to-aceess-groundwater-fromi their properties:

It is important to recognize that the very large water volumes provided in the TERS have limited to:noapplicability for
the Lone Star GCD's setting of management goals for the aquifers underlying Montgomery County. This is due to the
TERS calculation being s;omewhat-irrelevant— when compared to more pressing factors the district must balance in the

management process.

The TERS numbers for Montgomery County are reported by the TWDB as a ballpark estimate in a range somewhere
' ween 45 million and 135 million acre feet. As explained helow. pumping of even less than 1 percent of that amount

could result infcatastrophic econemiciconsequences for many well owners in Montgomery County.



Other Factors Considered: One of the primary reasons the Lone Star GCD enacted its rules and reguqak?ér;} ;zalar?ags to
address the serious problems many landowners in the county were already having with groundwater level declines ir ‘\‘
the aquifers, ranging from 200ite300'feet of water leveldegliiesin some areas of the Evangeline and Jasper Aquifers.
Those declines have caused well owners many problems in making their wells perform properly and being able to pay
for the drilling and operational costs to pump groundwater. Pumping even cne-half of 1 percent of the average TERS
numbers released f;:)r Montgomery County would cause furtherwaterlevel deelings to the point of gomplete,
ehmlnatlon of all arlesnan pressure ln the aqulfers in. Mentgemery County. It is that artesian pressure that pushes water
[nto a weLl t;ore and towards a well pump so that it can easily and affordably be produced by the well owner. To
protectwellowners from further water level declines and the loss of artesjan pressure, and to operate the aquifers on
along-termsustainable basis; the Lone Star GCD_use§ ia-t‘.:;\L effective recharge to the aquife.rrés the basis for how much

groundwater it allows to be pumped annually. - Lo s R e

Allowing pumping at the levels included in the TERS calculation weuldialsorresultinisignificantland subsidenee, and

could have a significant impact on water levels in streams and creeks in Montgomery County:

Limitations of TERS: The TERS calculation does not consider many factors that limit the practical recovery of

groundwater from storage such as:

1.VEconomic recoverability: As noted above, very large declines in water levels and well yields will occur with only a
small fraction of one percent of the TERS removed. Using TWDB's information for Montgomery County, removing just
0.267% of the total storage in the aquifer, or 460,000 acre-feet, would result in additional average water level declines of
387 feet. The Evangeline and Jasper Aquifers, which supply over 95% of the groundwater pumped in the county. would
experience average drawdowns of 78 and 710 feet, respectively. Those severe declines would be in addition to the 200

to 300 feet of declines the aquifers have already experienced. It would take a very high density of deep, closely

spaced-and-tow-yieldwellstorecoverany-significant portions-of the-TERS water—In-addition-to the-cost of welt
installation, the power costs to pump water from wells increases significantly with large water level declines. In sum,
allowing such further declines in the aqguifer would prevent many Montgomery County landowners from being able to
pump meaningful amounts of water from beneath their land because it would not be affordable to drill and operate

wells capable of doing so.

2. Physical recoverability: Not all sediments within an aquifer are the same. Slow drainage from less permeable

sediments like clays could significantly limit the recoverability of water that is included in the TERS.



3. Water quality: The TERS calculation is not limited to fresh water portions of aquifers, but inclugég1 !\ngezaé g,ﬂﬁg 3

" f Coast Aquifer system included in the state's computer model. This is important in the Lone Star GCD, where the

Jasper Aquifer portion of the Gulf Coast Aquifer system contains both fresh and brackish water zones.

In conclusion, the TERS numbers are widely misunderstood and of limited value in their applicability to the
groundwater management efforts of Lone Star GCD and other groundwater conservation districts in Texas, as they

attempt to manage groundwater resources for the benefit of the residents today and in the future.

The Lone Star GCD encourages interested stakeholders to access additional material for more information on this

subject. Links are provided below.
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Comments on LSGCD Press Release June 27, 2014
Kathy,

The following provides some of our cbservations and comments regarding the above referenced press
release. We discussed some of these comments with you within the past week.

1. An estimated range for TERS is given as 45 million to 135 million acre-feet per year (ac-
ft/yr). Suggest that as those numbers are given it be explained that they would represent 25 to
75 percent of the overall estimated groundwater in storage of 180 million ac-ft/yr by the
TWDB. Believe | would add that pumping 25 to 75 percent of the estimated amount of
groundwater in storage is applicable to water table aquifers like the Ogallala that are shallow,
buried sand and gravel deposits and is not applicable to artesian aquifers as occur in
Montgomery County.

Other Factors Considered

2. Agree that artesian head declines have occurred and those occur whenever large quantities of
groundwater are withdrawn from artesian aquifers. | am aware of those declines causing well
owners to lower pumps and in some instances increase the horsepower of the motors or
engines powering the pumps. | am not aware of wells performing improperly, but do agree that
the cost of producing water increases with deeper pumping lifts. The development of surface
water from reservoirs results in lake level lowering. No one likes it, but it is a tolerable
consequence of supply development.

The comment regarding “complete elimination of all artesian pressure” is applicable only if one
half of 1 percent of storage is removed at one time. If it is removed gradually over time, the
elimination of all of the artesian head would not occur because the aquifer is a dynamic system
with recharge, discharge and water movement between the Chicot and Evangeline aquifers and
between counties. There is a long-term sustainable supply available in Montgomery Caunty and
the magnitude of that supply is dependent upon recharge in Montgomery County and in areas
outside Montgomery County and on the movement of water into the county from outside the
county. The challenge as always for artesian aquifers, where recharge occurs, is balancing
recharge, movement of water, limited reduction in storage and acceptable pumping effects.

3. Itis my understanding that the statement regarding 460,000 ac-ft of water withdrawn from
storage is that it would result in an additional average water level (artesian head) decline of 387
feet. It is my understanding that this is based on a one-time withdrawal of the 460,000 ac-ft
occurring over a short period. This would be a static calculation. As stated previously, the
system is dynamic and the system would have recharge entering it and lateral flow to the county
and away from the county, which would produce different effects from a one-time withdrawal
of 460,000 ac-ft.

4. The statement regarding taking a very high density of deep, closely spaced and low yielding
wells to recovering any significant portions of the TERS water would be challenged by those
taking the stance that TERS should be given reasonable credence. They would argue that the
density of wells required could be about the same as required on the High Plains for areas that
have high yielding (800 — 1,000 gpm) wells. If the word significant is referring to millions of acre
feet of groundwater in storage being removed, that approach should be discouraged.

A
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I do not know what will be the intent or the extent of significance that some will place on TERS. If their
intent is to say that TERS are very, very significant and indicates millions of acre feet of groundwater in
storage that could be removed, then model simulations could be performed along with other work to
show the unapplicability of such an approach. If they are advocating something else, then a different
response probably would be warranted.

Agree with the conclusion that the TERS numbers are widely misunderstood and of limited value in their
applicability to the groundwater management efforts of Lone Star GCD. | believe | would have left out
“other groundwater conservation districts in Texas” as the TERS are applicable to the districts on the
High Plains.

Agree with Items 2 and 3 under limitations of TERS.

Expanded Version of Press Release

We reviewed the expanded version of the press release and the additional text helps answer some
questions and helps put answers in context. The challenge is explaining the TERS concept to an
audience with few understanding groundwater and the components of groundwater flow and
availability.

If you have questions concerning any of the above, please do not hesitate to contact me. My
comments are trying to anticipate questions that may be asked by those elevating the significance of

TERS.
Sincerely,

John Seifert

LBG-Guyton Associates

11111 Katy Freeway, Suite 850
Houston, Texas 77079

713-468-8600
Texas PE Firm Reg. # F-4432
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NATURAL RECHARGE, MOVEMENT, AND
DISCHARGE OF GROUND WATER

Recharge to the water-bearing sands in Montgomery County is from
precipitation that falls on the land surface and from infiltration of stream-
flow. Most of the recharge to the Upper Jasper Aquifer probably occurs
on its outcrop, although there may be some leakage from the Evangeline
Aquifer through the Burkeville Aquiclude, especially north of Conroe,
Part of the recharge to the Evangeline Aquifer occurs on its outcrop and
part occurs on the outcrop of the Chicot Aquifer and leaks into the Evan-

geline Aquifer.

The precipitation averages about 47 inches a year, and a large
amount of recharge is available for the sands. The sands are generally
full up to the levels of strearn valleys in their outcrops, and much re-
charge still is being discharged there locally, This local discharge is
by evapotranspiration and by seepage and springs that supply the base
flows of the streams. Water that moves down the dip of the sands past
their outcrops toward the coast is withdrawn through wells or leaks up-
ward into overlying formations in the downdip areas. The rates of move- zﬂ
ment of the water depend on the hydraulic gradient and the permeability J
of the sands. The rates of movement normally are relatively slow, prob-
ably being in the order of a few hundred feet a year or less except close
to large wells and concentrated centers of pumping, where they are much
faster,

Although in areas of concentrated pumping there are significant
declines of water levels in wells, the declines represent only a drop in
artesian pressure in the sands caused by friction of water moving through
the sands from recharge areas to the wells. They do not represent de-
watering of the sands. Pumping induces more recharge to move through
the sands and less to be discharged in the outcrop areas, and the re-
charge is believed to be more than adequate to keep the sanda full and
supply the amount of water that can be pumped in the Conroe-Woodlands
area. In addition, there is a tremendous volume of water in storage in
the sands in their outcrop areas, and even if there were no additional
recharge available, this storage would be sufficient to supply the water
pumped for many years with only a small lowering of the water tables
in the outcrop areas. The primary factors which will limit the amount
of water that can be pumped from wells are the ability of the aquifers to
transmit water from the outcrop areas to wells, the amounts of allowable
drawdown of water level above sands to be screened in the shallower
wells, and the economic limit of pumping lifts in the deeper wells.
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Schematic Representation of
Artesian Pressure and Water Table Storage
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Aquifer Cross Section
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Maps of Projected Subsidence
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Modeled land surface
subsidence due to
compaction of the Chicot
and Evangeline Aquifers
from 2010 to 2070, feet
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subsidence due to
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Modeled land surface
subsidence due to

compaction of the Jasper
Aquifer from 1890 to 2070,
feet
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Lone Star Groundwater District’s Resolution #16-006
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RESOLUTION #16-006

RESOLUTION FOR THE ADOPTION OF THE DESIRED FUTURE CONDITIONS
FOR THE GULF COAST AQUIFER THAT APPLY TO
THE LONE STAR GROUDNWATER CONSERVATION DISTRICT

LONE STAR GROUNDWATER CONSERVATION DISTRICT

THE STATE OF TEXAS §
COUNTY OF MONTGOMERY §

WHEREAS, the Lone Star Groundwater Conservation District (“Lone Star””) was
created by the Legislature of the State of Texas by the Act of May 17, 2001, 77th Leg., R.S,, ch.
1321, 2001 Tex. Gen. Laws 3246, as amended (the “Enabling Act”), as a groundwater
conservation district operating under Chapter 36, Texas Water Code, and the Enabling Act; and

WHEREAS, pursuant to § 35.151 of the Texas Water Code, the Texas Water
Development Board (“TWDB") has designated groundwater management areas that, together,
cover all major and minor aquifers in the state, and, through Title 31 Texas Administrative Code
§356.21, the TWDB has 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™); and

WHEREAS, Lone Star and four other groundwater conservation districts, Bluebonnet
Groundwater Conservation District, Brazoria Groundwater Conservation District, Lower Trinity
Groundwater Conservation District, and Southeast Texas Groundwater Conservation District,

(collectively referred to herein as the “Districts”) are located wholly or partially within GMA 14;
and

WHEREAS, the Districts are authorized by Chapter 36, Texas Water Code, to engage in
joint planning activities for the coordinated management of the aquifers located in GMA 14, and
in that regard, the Districts are required to establish desired future conditions (“DFCs™) for the
relevant aquifers within GMA 14; and

WHEREAS, Section 36.108 of the Texas Water Code requircs representatives from the
Districts to hold joint planning meetings for the consideration of DFC options, the proposal of
DFCs for adoption, and after the contemplation of comments and suggested revisions provided
by the public and Districts, the adoption of DFCs for each relevant aquifer in GMA 14 and the
submission of an explanatory report to the TWDB for approval of the DFCs adopted; and

Resolution #16-006 Adopting DFC for
Gulf Coast Aquifers/iviontgomery County Page | Adopted: 08/19/16
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WHEREAS, as set forth in the attached Resolution for the Approval of Desired Future
Conditions for All Aquifers in Groundwater Management Area 14 (the “Resolution”), attached
hereto as Attachment A and incorporated by reference for all intents and purposes, the District
representatives for GMA 14 have complied with the requirements provided by statute in Section
36.108, Texas Water Code, and on April 29, 2016, the District representatives for GMA 14 took
final action to adopt the DFCs for the relevant aquifers in GMA 14 by approving the attached
Resolution and the submission of the Desired Future Conditions Explanatory Report to the
TWDB and the Districts as required by Section 36.103(d-3) of the Texas Water Code; and

WHEREAS, the DFCs adopted by the District representatives of GMA 14 are described
in terms of acceptable drawdown levels for each subdivision of the Gulf Coast Aquifer,
including the Chicot, Evangeline, Burkeville, and Jasper, for each county located within GMA
14, or in land surface subsidence, as applicable, and the DFCs were also adopted on aquifer-wide
scales within GMA 14 for each of those aquifer subdivisions, which do not differ substantively
in their application from the county-scale numbers; and

WHEREAS, the acceptable levels of drawdown for each subdivision of the aquifer
underlying Montgomery County are measured in terms of water level drawdowns over the
proposed current planning cycle measured in feet from 2009 estimated water levels; and

WHEREAS, Section 36.108(d-4) of the Texas Water Code provides that as soon as
possible after a district receives the DFCs resolution and explanatory report under Subsection (d-
3), the district shall adopt the DFCs in the resolution and report that apply to the district; and

WHEREAS, TWDB rules at Title 31, Texas Administrative Code §356.34 provide that
as soon as possible after a district receives notice from the Executive Administrator of the
TWDB that the DFC Submission Package submitted to the TWDB has been determined to be
administratively complete, the district shall adopt the DFCs that apply to the district; and

WHEREAS, at this time, Lone Star has received a copy of the Resolution, as provided
herein as Attachment A, and the Desired Future Conditions Explanatory Report prepared by
GMA 14, and the Lone Star Board seeks to adopt the DFCs in the Resolution and the
Explanatory Report that apply to Lone Star; and

WHEREAS, Lone Star received a letter from the TWDB, dated July 12, 2016, notifying
Lone Star that the DFC Submission Package provided to the TWDB by the GMA 14 Districts
has been determined to be administratively complete by the Executive Administrator of the
TWDB, and therefore it is now appropriate for Lone Star to proceed with the adoption of the
DFCs that apply to Lone Star in compliance with TWDB rules as set forth in Title 31, Texas
Administrative Code §356.34; and

WHEREAS, the Board finds that the DFCs provided herein for adoption are reasonable
and necessary for the effective and prudent management of groundwater resources within
Montgomery County, and have otherwise been developed in accordance with, and do satisfy the
obligations imposed by Chapter 36 of the Texas Water Code and all other applicable laws of the
State of Texas; and

Resotution #16-006 Adopting DFC for
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WHEREAS, the Board also finds that all notice requirements for a meeting, held this

day, to take up and consider the adoption of the DFCs described herein that apply to Lone Star
have been, and are, satisfied;

NOVW, THEREFORE, be it resolved by the Board of Directors of the Lone Star

Groundwater Conservation District that the following DFCs are hereby established for the
Gulf Coast Aquifer as the DFCs that apply to Lone Star:

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

From estimated year 2009 conditions, the average draw down of the Evangeline Aquifer
in Montgomery County should not exceed approximately -4 feet after 61 years;

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

From estimated year 2009 conditions, the average draw down of the J asper Aquifer in
Montgomery County should not exceed approximately 34 feet after 61 years; and

The Board also adopts as applicable to Lone Star the aquifer-wide scale average draw
down numbers within GMA 14 for the Chicot Aquifer, Evangeline Aquifer, Burkeville
confining unit, and the Jasper Aquifer as specifically set forth in the attached Resolution

for the Approval of Desired Future Conditions for All Aquifers in Groundwater
Management Area 14 (Attachment A).

AND IT IS SO ORDERED.

PASSED AND ADOPTED on this 9™ day of August, 2016.

LONE STAR GROUNDWATER CONSERVATION DISTRICT

By: /{//‘/&{/// Z—\

Richard J /Tramm, Board President

ATTEST:

Tt —

Rick Moffatt, Setrétary 7
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