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CONNECTING WATER TO LIFE

September 12, 2024

Penny Hanson, General Manager
Neches and Trinity Valleys GCD
501 Devereaux Street
Jacksonville, TX 75766

RE: Hydrogeological Report for the Neches and Trinity Valleys GCD
Middle Wilcox Wellfield — Redtown Ranch Property, Anderson County, TX

Dear Ms. Hanson,

LRE Water (“LRE”) is pleased to submit this Hydrogeological Report to the Neches and
Trinity Valleys Groundwater Conservation District (‘“NTVGCD” or District) on behalf of
Redtown Ranch Holdings, LLC. The purpose of this Hydrogeological Report is to assess
the potential impacts associated ith a proposed wellfield on an approximately 7,465-
acre property (herein referred to as the “Redtown Ranch Property”) in Anderson and
Houston County, Texas. According to Disitict Rule 5.4(k), an applicant requesting to drill
and operate a proposed new well or well system with a daily maximum capacity of more
than 2 million gallons or requesting to modifyy to increase production or production
capacity of a non-exempt well with an outside ca<ing diameter greater than 10 inches is
required to submit a Hydrogeological Report “with the permit application. This
Hydrogeologic Report addresses the area of influence, estimated drawdown, recovery
time, relation of proposed pumping to the modeled available groundwater (MAG) and the
desired future conditions (DFCs), and water usage for the proposed production as it
relates to the current Regional Water Plan. The information provided herein is intended
to supplement the Groundwater Availability Study prepared by LRE for Redtown Ranch
Holdings, LLC, dated May 31, 2024, and to address deficiencies in the permit application,
as noted in the District’s letter to Redtown Ranch Holdings, LLC, dated August 8, 2024.

The proposed wellfield in Anderson County will consist of eight (8) wells on the Redtown
Ranch Property producing a total combined production capacity of 7,050 gallons per
minute (gpm), or 11,401 acre-feet per year (ac-ft/yr) from the Middle Wilcox Aquifer of the
Carrizo-Wilcox Aquifer System. The intended use for which production is requested
includes all beneficial purposes as those terms are defined in Section 36.001(9), Texas
Water Code (2011), and NTVGCD Rule 1(c). The produced water from this wellfield is
planned to be used within Regional Water Planning Areas C, G, H, K, and/or L.

1101 Satellite View, Suite 301, Round Rock, TX 78665 | Office: 5612-736-6485 | LREWATER.COM
ROCKY MOUNTAIN | MIDWEST | SOUTHWEST | TEXAS




Hydrogeological Report

Middle Wilcox Wellfield — Redtown Ranch Property
Anderson County, TX

September 12, 2024

Background

For this work, LRE compiled and reviewed publicly available information pertaining to the
geologic structure, lithology, and hydraulic properties of the Middle Wilcox Aquifer
beneath the Redtown Ranch Property. This included a review of geologic and
hydrogeologic data from published groundwater studies, geologic maps, state well
reports, well drilling reports, and other applicable information from published literature.
Data sources included the Texas Commission on Environmental Quality (TCEQ), the
Texas Water Development Board (TWDB) Groundwater Database, the Submitted Drillers
Report (SDR) Database, the Brackish Resources Aquifer Characterization System
(BRACS) Database, and LRE files. LRE’s literature review included the TWDB Report
No. 150 (“R-150") “Ground-Water Conditions in Anderson, Cherokee, Freestone, and
Henderson Counties, Texas by Guyton & Associates (1972) and TWDB Report No. 18
(“R-18") “Ground Water Resources of Houston County, Texas” by G.E. Tarver (1966).
Hydraulic properties for the Middle Wilcox Aquifer were obtained from the Northern
Portion of the Queen City, Sparte,.and Carrizo-Wilcox Aquifer Groundwater Availability
Model (“North QCSCW GAM”) Conceptual Report by Schorr and others (2020).

Appendix A provides the latitude and Icrigitude coordinates and pumping rates for the
proposed wells on the Redtown Ranch Prcoerty. The proposed wellfield in Anderson
County (within the jurisdiction of the NTVGCD ) includes eight (8) wells completed in the
Middle Wilcox Aquifer producing a total combired production capacity of 7,050 gpm
(11,401 ac-ft/yr). The proposed wellfield in Houston County (outside the jurisdiction of the
NTVGCD) consists of four (4) wells completed in the Middle Wilcox Aquifer producing a
total combined production capacity of 3,700 gpm (5,984 ac-ft/yr). Each proposed well will
be completed with an outer casing diameter greater than 10 inches and will be equipped
with a pump capable of producing the proposed pumping rates provided in Appendix A.
On August 15, 2024, the District provided LRE (via email) a list of all exempt and non-
exempt wells registered with the NTVGCD in Anderson County. LRE compiled all publicly
available well data from the NTVGCD, the TWDB, and the SDR Databases to identify
wells in Anderson County within a 5-mile radius of the Redtown Ranch Property, as shown
in Figure 1 and in the table provided in Appendix B. All proposed well locations within the
District boundaries are at least a “-mile radial distance from the nearest property
boundary and other surrounding wells (Figure 1). The proposed well locations in
Anderson County meet the minimum well spacing requirements outlined in District Rule
7(a) and adhere to the TCEQ’s well setback requirements from potential sources of
contamination or flood-prone areas, as specified in Title 30 of the Texas Administrative

Code (30 TAC) §290.41(c)(1).
Page 2 of 14 |IRFO wATER




Hydrogeological Report

Middle Wilcox Wellfield — Redtown Ranch Property
Anderson County, TX

September 12, 2024

PROPOSED
MIDDLE WILCOX
WELL LOCATIONS

ANDERSON
Legend

Proposed Well
@® Locations (Middle
Wilcox Aquifer)

I:I Redtown Ranch

Property Boundary
'f—'\ 1 .
() VMile Buffer
(. 5-Mile Buffer

[____Jl County Boundary

NTVGCD Boundary

J
) Mo WELLES

\
\___/ WeELL#6

18

WELL#9 EXP-1

‘/ 15 MWLX-11

Surrounding Wells in

Anderson County Within
18 12 \ 5-Miles of the Redtown

® 16 ® ®/ 6 —] Ranch Property (Map ID -

MWLX-12 % 20 — Appendix B)

® 14\L ,‘.,,'/i,:}_x.11 MWLX-10 23 NTVGCD Registered Wells

S & 19 ® \ @ Queen City Sand
8 i B @ Carrizo Sand
MWLX-3 > MWLXC1 — Surrounding Wells in the
21 0 TWDB and SDR Database

O Queen City Sand
@ Carrizo Sand
© Upper Wilcox
@ Middle Wilcox
@ Unknown
Y% Exploratory Boreholes

A Existing Ranch Wells
(Carrizo Aquifer)

MVVeX -4

MWLX-5
N

uifer) MWLIX-8
4

HOUSTON

HOUSTON

/ Prepared By:
/ N LRE Water, LLC

Texas Office
/ Round Rock, Texas
/ TBPELS Firm #14368

Figure 1. Proposed Well Locations on the Redtown Ranch Property
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Hydraulic Aquifer Properties

Andrews & Foster Drilling Company (A&F) drilled two 7.875-inch exploratory boreholes
("EXP-1" and “EXP-2") to determine formation depths and sand thickness of the aquifers
beneath the Redtown Ranch Property. Exploratory borehole EXP-1 was drilled in
Anderson County at Latitude 31.540694, Longitude -95.716917 to approximately 1,197
feet below land surface (ft bls), and exploratory borehole EXP-2 was drilled in Houston
County at Latitude 31.498361, Longitude -95.710417 to approximately 1,307 ft bls, as
shown in Figure 1. LRE used the geophysical logs from the exploratory boreholes and
geophysical logs in the BRACS database to correlate formation depths and calculate net
sand thickness of the formations beneath the Redtown Ranch Property. Based on the
depths of the exploratory boreholes and interpreted depths for the Wilcox Group beneath
the Redtown Ranch Property, the exploratory boreholes EXP-1 and EXP-2 did not likely
penetrate the Middle Wilcox Aquifer.

Due to the absence of site-specific.aquifer test data for the Middle Wilcox Aquifer on the
Redtown Ranch Property, LRE utlized reported pumping test data from nearby wells.
Within 15 miles of the Redtown Ranc#, Property, transmissivity estimates for two wells
(State Well Numbers 3811901 and 3811521), as reported in TWDB R-150, are 17,200
gallons per day per foot (gpd/ft) and 24 200 gpd/ft (Guyton & Associates, 1972),
respectively. Estimated transmissivity value<: for the Middle Wilcox Aquifer were
calculated using reported specific capacity data and the Driscoll (1986) estimation
method. Transmissivity estimates from eight (8) suirounding wells completed in the
Middle Wilcox Aquifer range from approximately 1,000 gpd/ft to 12,400 gpd/ft using the
Driscoll (1986) estimation method.

Hydraulic conductivity values for the two wells completed in the Middle Wilcox Aquifer, as
reported in TWDB R-150, are 78 gallons per day per foot squared (gpd/ft?) and 81 gpd/ft?
(Guyton & Associates, 1972), respectively. Estimates of hydraulic conductivity for nearby
wells, using transmissivity derived from the Driscoll (1986) method, range between 10.6
gpd/ft?> and 84.7 gpd/ft>. According to the North QCSCW GAM Conceptual Report (Schorr
and others, 2020), the hydraulic conductivity of the Middle Wilcox Aquifer (Layer 8)
beneath the Redtown Ranch Property is 65.63 gpd/ft2. The hydraulic conductivity of 65.63
gpd/ft? is within the range of hydraulic conductivities for the Middle Wilcox Aquifer from
surrounding data. Therefore, transmissivity for the Middle Wilcox Aquifer beneath the
Redtown Ranch Property was calculated by multiplying the hydraulic conductivity of 65.63
gpd/ft? from the North QCSCW GAM Conceptual Report (Schorr and others, 2020) by the
Middle Wilcox net sand thickness estimated from surrounding geophysical logs, which
resulted in estimates of transmissivity ranging from 14,110 gpd/ft to 16,735 gpd/ft.
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Table 1 summarizes the estimated hydraulic properties for the Middle Wilcox Aquifer from
surrounding well data, interpretation of geophysical logs, and data obtained from the
Conceptual North QCSCW GAM Report (Schorr and others, 2020).

Table 1. Estimated Hydraulic Properties for the Middle Wilcox Aquifer

Proposed ;’op of Aquifer Net Sand Pump VS\}::; * K* T
Well creen Thickness Thickness Setting Level* S (gpd/ft) (gpd/ft
(ft bls) (ft) (ft) (ft bls) (f bls)
MWLX-1 1,215 1,800 585 220 755 145 0.001 65.63 | 14,440
MWLX-2 1,180 1,790 610 235 660 95 0.001 65.63 | 15,425
MWLX-3 1,130 1,720 590 235 680 55 0.001 65.63 | 15,425
MWLX-4 1,135 1,735 600 230 665 55 0.001 65.63 | 15,095
MWLX-5 1,130 1,725 595 235 690 55 0.001 65.63 | 15,425
MWLX-10 | 1,210 1,810 600 230 740 140 0.001 65.63 | 14,110
MWLX-11 | 1,175 1,770 595 230 725 100 0.001 65.63 | 15,095
MWLX-12 | 1,125 1,720 595 230 655 50 0.001 65.63 | 16,735
MWLX-6 1,215 1,780 565 215 745 130 0.001 65.63 | 14,440
MWLX-7 1,160 1,740 580 230 685 80 0.001 65.63 | 15,095
MWLX-8 1,135 1,730 595 ¢ 255 645 55 0.001 65.63 | 15,095
MWLX-9 1,210 1,790 580 " 220 760 135 0.001 65.63 | 15,095

“ft bls” indicates feet below land surface; land surface eIeVaf on-from NED (USGS, 2004), “ft” indicates feet, “gpd/ft?” indicates gallons
per day per foot squared, “gpd/ft” indicates gallons per day te: foot, “*” indicates property obtained from the North QCSCW GAM
Conceptual Report (Schorr and others, 2020), static water levels assumed to be 20 feet lower than the 2015 water level elevations
(Layer 8), S = Storativity (confined aquifer), K = hydraulic conduciivity, T = Transmissivity, cells highlighted in gray indicate wells
located in Houston County (outside NTVGCD boundary).

Analytical Groundwater Modeling

LRE conducted analytical groundwater modeling to assess local drawdown impacts,
recovery time, and well interference between proposed wells on the Redtown Ranch
property. The input parameters used in the analytical modeling are presented in Table 1.
Proposed well locations and pumping rates were selected based on considerations of the
hydrogeologic conditions, including aquifer depths, net sand thickness, aquifer
productivity, hydraulic characteristics, and well spacing requirements. The results of the
analytical modeling simulating the proposed production of 11,401 ac-ft/yr from the Middle
Wilcox Aquifer in Anderson County and 5,984 ac-ft/yr from the Middle Wilcox Aquifer in
Houston County after five years are summarized in Table 2.

The cumulative drawdown, calculated using the Cooper-Jacob (1946) equation, includes
drawdown in the wellbore from both the pumping well and additional drawdown imposed
from surrounding proposed wells producing from the Middle Wilcox Aquifer on the
Redtown Ranch Property (Table 2). This modeling includes production from proposed
wells located on the Redtown Ranch Property in Houston County (which are located
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outside of the NTVGCD boundaries) to more accurately depict the well interference and
cumulative drawdown in the wellfield.

Table 2. Five-Year Analytical Modeling Results

Proposed Drawdown AT .
Proposed Pumping Proposgd from Imposed Cumulative Rec_overy
Count Production : from Drawdown Time
Well y Rate Pumping :
(gpm) (ac-ft/yr) Well (ft) Surrounding (ft) (Days)
Wells (ft)

MWLX-1 | Anderson 900 1,456 247 323 570 1,875
MWLX-2 | Anderson 900 1,456 232 306 538 2,023
MWLX-3 | Anderson 800 1,294 206 356 562 1,915
MWLX-4 | Anderson 900 1,456 237 309 546 1,977
MWLX-5 | Anderson 900 1,456 232 338 570 1,876
MWLX-10 | Anderson 900 1,456 232 331 563 1,905
MWLX-11 | Anderson 800 1,294 210 354 564 1,890
MWLX-12 | Anderson 950 1,536 250 295 545 1,982
MWLX-6 Houston 900 1,456 253 300 553 1,948
MWLX-7 Houston 900 1,456 236 307 543 1,992
MWLX-8 Houston 1,100 1,779 262 267 529 2,060
MWLX-9 Houston 800 1,294 219 342 561 1,902

“gpm” indicates gallons per minute, “ft” indicates feet, “acft/v:” indicates acre-feet per year, “*” indicates average, cells highlighted in
gray indicate wells located in Houston County (outside of NT'/G{D boundary).

Based on the proposed pumping rates and-£stimated hydraulic properties in Table 1,
cumulative drawdown in the proposed wells in Aiiderson County ranges from 538 feet to
570 feet after five years (Table 2). Recovery time wzs calculated as the time required for
water levels to recover 90% of the drawdown after puriiping for five years using the Theis
(1935) equation. The time for water levels to recover in the Middle Wilcox Aquifer in
Anderson County ranges from 1,875 days to 2,023 days (Table 2). Appendix C provides
hydrographs of the simulated pumping and recovery water levels in the proposed wells
due to the combined production of 11,401 ac-ft/yr in Anderson County and 5,984 ac-ft/yr
in Houston County. The area of influence can typically be defined as the distance where
the impacts from pumping result in 1-foot of drawdown in the aquifer. Figure 2 illustrates
the area of influence and cumulative drawdown in the Middle Wilcox Aquifer within the
District boundaries after five years of pumping, based on the analytical modeling using
the Cooper-Jacob (1946) equation and input parameters in Table 1.

It is important to note the analytical modeling assumes the aquifer is infinite and
homogeneous, and does not take into account the existence of any boundary conditions,
such as faults, transformation flow, or recharge from the land surface. Therefore, actual
aquifer conditions and impacts to the Middle Wilcox Aquifer may differ from the results
presented herein.
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Figure 2. Analytical Modeled Cumulative 5-Year Drawdown in the Middle Wilcox Aquifer
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Numerical Groundwater Modeling

LRE conducted numerical modeling to evaluate the regional impacts of the proposed
production on the adopted DFCs after five years of pumping. LRE added the proposed
well locations in the North QCSCW GAM model cells in MODFLOW and simulated the
proposed combined annual production of 11,401 ac-ft from the Middle Wilcox Aquifer in
Anderson County and 5,984 ac-ft from the Middle Wilcox Aquifer in Houston County
(North QCSCW GAM; Layer 8) for five years. This modeling included production from
proposed wells located in Houston County on the Redtown Ranch Property (outside of
the NTVGCD boundaries) to accurately depict the impacts from the proposed wellfield.
The numerical modeled cumulative drawdown in the Middle Wilcox Aquifer resulting from
the proposed production at the Redtown Ranch Property is illustrated in Figure 3.

The results of the numerical modeling suggest that the proposed combined production
amount of 17,835 ac-ft/yr from the Middle Wilcox Aquifer at the Redtown Ranch Property
could not be sustained for five years under current model constraints. Based on LRE’s
evaluation, hydraulic properties for *he Middle Wilcox Aquifer in the North QCSCE GAM
Conceptual Report (Schorr and oftiiars, 2020; Layer 8), specifically estimates of
transmissivity and storativity, are higher tran those in the North QCSCW GAM Numerical
Report (Panday and others, 2020; Layer 8),«which are used in the numerical modeling.
Therefore, the proposed production of 17,835 c-ft/yr that could be sustained from the
analytical modeling were not attainable in the ‘“numerical modeling. To mitigate this
numerical modeling constraint, MODFLOW algcrithms automatically reduced the
simulated pumping rates to prevent the model cells from being depleted (a process called
“auto-flow” reduction in MODFLOW). The production amount of 17,835 ac-ft/yr was
automatically reduced in MODFLOW to 17,246 ac-ft (Year 1), 16,117 ac-ft (Year 2),
15,831 ac-ft (Year 3), 15,723 ac-ft (Year 4), and 15,656 ac-ft (Year 5), a production
decrease of approximately 0.8-9.9% (Table 3).

Table 3. Auto-Flow Reductions in the Middle Wilcox Aquifer (Layer 8) in the Numerical Modeling

Model Time Pumping Rate Production Percent
(Years) (gpm) Amount (ac-ft) Reduction (%)

0 10,750 17,385 0

1 10,664 17,246 0.8
2 9,966 16,117 7.3
3 9,789 15,831 8.9
4 9,722 15,723 9.6
5 9,681 15,656 9.9

“gpm” indicates gallons per minute, “ac-ft/yr” indicates acre-feet per year.
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Figure 3. Numerical Modeled Cumulative 5-Year Drawdown in the Middle Wilcox Aquifer (North QCSCW GAM; Layer 8)
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Due to model assumptions and limitations, projected impacts from the proposed
production of 17,385 ac-ft/yr in the Middle Wilcox Aquifer could not be accurately
depicted. Figure 3 presents the numerical modeled cumulative drawdown in the Middle
Wilcox Aquifer as result of the proposed pumping at the rates in Table 3. It is important
to note that the hydraulic properties for the Middle Wilcox Aquifer in the North QCSCW
GAM Conceptual Report (Schorr and others, 2020) are higher than those in the North
QCSCW GAM Numerical Report (Panday and others, 2020). Therefore, the drawdown
and projected impacts from the proposed production in the numerical modeling are
greater than the drawdown and impacts from the analytical modeling. To more accurately
reflect current aquifer conditions and regional impacts from the proposed combined
production, updates to the hydraulic properties of the Middle Wilcox Aquifer (Layer 8) in
the North QCSCW GAM will be necessary.

Modeled Available Groundwater

Modeled available groundwater (MAG), as defined in Chapter 36 of the Texas Water
Code (2011), is the estimated aveizae amount of water that may be produced annually
to achieve a DFC. The MAG, as setforth in Section H of the District's Groundwater
Management Plan (Amended August 15,29019), is based on the model run GAM Run 17-
024 MAG from June 19, 2017 (Wade, 2017):The MAG for the Carrizo-Wilcox Aquifer is
29,088 ac-ft in Anderson County from 2010 to 2270 based on the GAM Run 17-024 MAG
(Wade, 2017). The TWDB issued the most recent’ GAM Run-21-016 MAG Report for the
Carrizo-Wilcox, Queen City, and Sparta Aquifers ‘iz. GMA-11 on February 17, 2022
(Wade, 2022). This report used the North QCSCW GAM and documented development
of the estimated modeled available groundwater associated with the DFCs adopted by
GMA-11 on August 11, 2021. According to the 2021 Joint Planning Cycle GAM Run 21-
016 MAG, the MAG for the Carrizo-Wilcox Aquifer is 27,024 ac-ft in Anderson County
from 2020 to 2080 (Wade, 2022).

The most recent DFCs were approved by GMA-11 on August 11, 2021, based on
Scenario 33, as documented in Technical Memorandum 21-01 (Hutchinson, 2021a). As
described in the GMA-11 Desired Future Conditions Explanatory Report (Hutchinson,
2021c), average drawdown across the county represents the regional average drawdown
occurring from pumping during the period of interest. The most recently adopted DFCs
for the Carrizo-Wilcox Aquifer are 155 feet in Anderson County from 2013 to 2080
(Hutchinson, 2021a).

Cumulative drawdown from the numerical modeling was computed and compared to the
drawdown from the “Base Run” used to calculate the 2021 DFC’s for the Carrizo-Wilcox

TR
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Aquifer (Hutchison, 2021b). Table 4 presents the MODFLOW modeling results comparing
the simulated “Base Run” average drawdown in Anderson County after five years, based
on Scenario 33 documented in Technical Memorandum 21-01 (Hutchinson, 2021b), and
the simulated model-predicted average drawdown in Anderson County after five years of
pumping from only the Middle Wilcox Aquifer at the rates presented in Table 3.

The average drawdown in Anderson County from the “Base Run” scenario is 122.18
feet in the Middle Wilcox Aquifer (Layer 8) after five years (Hutchinson, 2021b) (Table
4). The additional drawdown in the Middle Wilcox Aquifer in Anderson County as a
result of only production from the Redtown Ranch Property at the rates presented in
Table 3 is approximately 174.18 feet after five years (Table 4).

Table 4. Five-Year Model Predicted Average Drawdown in Anderson County

Simulated Simulated

“ . . : Simulated
Aquifer Model Layer SBase Run Eiase S “Proposed
: cenario 33 Proposed MWLX” Only
/tS’ (TM 21-01) MWLX”
Average Drawt@@wn in Anderson County, in Feet

Queen City 4 .. 32.05 65.31 33.26
Carrizo Sand 6 83.77 201.15 107.38
Upper Wilcox 7 1C2:10 218.80 116.70
Middle Wilcox 8 12218 296.36 174.18
Lower Wilcox 9 154.60/ . 375.40 220.80
Avg CZ-WLX 6-9 116.24 264.03 147.79

“Base Run” indicates the Groundwater Availability Model (GAM) ScenariE)JJ »»TM 21-01 (Hutchinson, 2021b), “Proposed

MWLX” indicates proposed production of 17,835 ac-ft in the Middle Wilcox Aquifer (Layer 8).
LRE calculated the average drawdown in Anderson County in all layers of the Carrizo-
Wilcox Aquifer (Layers 6-9) as a result of the proposed production in Table 3 from the
Middle Wilcox Aquifer at the Redtown Ranch Property. The average drawdown in the
Carrizo-Wilcox Aquifer in Anderson County from the “Base Run” scenario is 116.24
feet after five years (Hutchinson, 2021b), and the additional drawdown in the Carrizo-
Wilcox Aquifer in Anderson County as a result of the combined annual production in
Table 3 is approximately 147.79 feet after five years (Table 4).

It is important to note that the average drawdown in Anderson County presented in Table
4 is a result of the production rates in Table 3, as the combined annual production of
17,385 ac-ft from the Middle Wilcox Aquifer could not be accurately depicted due to
current model limitations and assumptions.
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Regional Water Plan

The place of use for the proposed water will be in areas that are currently experiencing
significant water challenges, specifically in counties that are part of Regional Water
Planning Areas C, G, H, K, and/or L. Detailed and board-approved water plans are
accessible at the following links: https://www.twdb.texas.gov/waterplanning/rwp/regions/
and https://texasstatewaterplan.org/statewide. Based on the 2021 Interactive State Water
Plan Viewer, the following deficits are projected:

e Region C: A shortfall of 250,000 acre-feet by 2030, increasing to a 1.24 million
acre-feet deficit by 2070.

e Region G: A shortfall of 100,000 acre-feet by 2040, increasing up to a 300,000
acre-feet deficit by 2070.

e Region H: A shortfall of 210,000 acre-feet by 2030, increasing to 700,000 acre-
feet deficit by 2070.

e Region K: A shortfall of 40,000 acre-feet by 2040, increasing to a 100,000 acre-
feet deficit by 2070.

e Region L: A shortfall of 50,000zcre-feet by 2030, increasing to a 210,000 acre-
feet deficit by 2070.

Based on the planning data for 2026, whicti’is currently under development, greater
deficits are expected in these Regional Planning /sxreas. However, according to the 2021
Interactive State Water Plan Viewer, Anderson Ccunty is projected to have no water
deficit from now until 2070. The water to be produced from the Middle Wilcox Aquifer is
crucial for serving populations in regions of Texas that are expected to face significant
water shortages.
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LRE appreciates the opportunity to provide you with this Hydrogeologic Report on behalf
of Redtown Ranch Holdings, LLC. If you have any questions, please do not hesitate to
contact us.

Sincerely,

LRE Water
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Senior Project Hydrogeologist Vice President TX Operations
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Appendix A
Location of Proposed Middle Wilcox Wells on the Redtown Ranch Property
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Appendix A — Location of Proposed Middle Wilcox Wells on the Redtown Ranch Property

Latitude

Longitude

Latitude (NAD83 Longitude (NAD83 Proposed Proposed
Pr(\)/sosed (NA[.)83) (NA[.)83) Degrees(Minutes) De%rees Is/linutes) Pumpan Rate Prodpuction
ell Decimal Decimal

Degrees Degrees Seconds Seconds (gpm) (ac-ft/yr)
MWLX-1 31.5195 -95.6915 31°31'10.325" N 95° 41' 29.366" W 900 1,455
MWLX-2 31.5476 -95.7132 31°32'51.460" N 95° 42'47.676" W 900 1,456
MWLX-3 31.5173 -95.7214 31°31'2.255" N 95°43'17.019"W 800 1,294
MWLX-4 31.5457 -95.7300 31°32'44.426" N 95° 43'48.072" W 900 1,456
MWLX-5 31.5237 -95.7344 31° 31'25.248" N 95° 44' 3.815" W 900 1,456
MWLX-10 31.5304 -95.6995 31°31'49.429" N 95° 41' 58.141" W 900 1,456
MWLX-11 31.5320 -95.7209 31°31'55.164" N 95° 43' 15.226" W 800 1,294
MWLX-12 31.5338 -95.7474 312.32'1.763" N 95° 44' 50.611" W 950 1,536
Total Production in Andeison County 7,050 11,401
MWLX-6 31.4987 -95.6956 31°29'£5.367" N 95° 41'44.164" W 900 1,455
MWLX-7 31.4952 -95.7157 31°29'42 709" N 95° 42' 56.574" W 900 1,455
MWLX-8 31.4923 -95.7406 31°29'32.2€9" N 95° 44' 26.023" W 1,100 1,779
MWLX-9 31.5117 -95.6987 31°30'42.034"n. | 95°41'55.190" W 800 1,294
Total Production in Houston County 3,700 5,984

“NADB83” indicates North American Datum of 1983, “gpm” indicates gallons per minute, “ac-ft,f indicates acre-feet per year, cells highlighted in gray indicate proposed

wells located in Houston County (outside NTVGCD boundary).
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Appendix B
Surrounding Wells in Anderson County Within 5-Miles of the Redtown Ranch Property
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Appendix B — Surrounding Wells in Anderson County Within 5-Miles of the Redtown Ranch Property

diEll D giel Source ID Well Depth/ LRE-
Well Name/Owner Borehole Well Use Designated

Depth (ft) Aquifer

Report Tracking Latitude

Longitude

(NTVGCD, SDR, — (\ADg3)  (NADS3)

Number, or State 1\, g Database)

Well Number)

1 402572 NTVGCD 31.56461 -95.65446 | LINH HOANG LE'S HOPE FARM LLC 1 600 Domestic Carrizo

2 661718 NTVGCD 31.58095 -95.62991 KERRY JAMES LOCKE 200 Domestic Queen City
3 561846 NTVGCD 31.576111 | -95.648334 JESSE JAMES 178 Domestic Queen City
4 - NTVGCD 31.59744 -95.64077 REYNALDO VERA 640 Domestic Carrizo

5 441813 NTVGCD 31.59569 -95.63975 MIKE TROCKO 255 Domestic Queen City
6 - NTVGCD 31.54069 -95.65656 LEON BARTON, JR 460 Domestic Carrizo

7 403727 NTVGCD 31.595 -95.645833 MIKE FRANKS 695 Domestic Carrizo

8 - NTVGCD 31.626667 | -95.691944 JERALD UNDERWOOD 110 Domestic Queen City
9 3827201 TWDB 31.599167 | -95.704/722 " Emmett Coleman 565 Irrigation Carrizo
10 3827304 TWDB 31.584167 | -95.666112 Emmett Coleman 330 Stock Queen City
11 3827401 TWDB 31.549445 | -95.729722 Moore & Wardlaw 417 Irrigation Carrizo
12 3827602 TWDB 31.545 -95.665278 Mary Johnson 36 Domestic Queen City
13 3827702 TWDB 31.510834 | -95.730833 .. Moore & Wardlaw - Irrigation Unknown
14 3827703 TWDB 31.530555 | -95.731389 Moore & Wardlaw - Irrigation Unknown
15 3827704 TWDB 31.530555 | -95.731389 Nioore & Wardlaw - Irrigation Unknown
16 3827705 TWDB 31.54 -95.716111 Veiron Calhoun - Irrigation Unknown
17 3827706 TWDB 31.541111 | -95.715001 Moore & Wardlaw 425 Irrigation Carrizo
18 3827707 TWDB 31.541389 | -95.711667 Vernon Calhoun 350 Domestic Carrizo
19 3827708 TWDB 31.523889 | -95.709445 Vernon Calhoun 50 Unused Queen City
20 3827804 TWDB 31.540278 | -95.708056 Ronald Burke 300 Domestic Carrizo
21 3827805 TWDB 31.514445 | -95.704723 Vernon Calhoun 600 Domestic Upper Wilcox
22 43690 SDR 31.590278 | -95.660278 Carl Rutledge 144 Domestic Queen City
23 223632 SDR 31.531111 | -95.656112 Cook, D. 161 Domestic Queen City
24 337816 SDR 31.603889 | -95.660278 D. Criswell 223 Domestic Queen City
25 47021 SDR 31.594445 | -95.712223 Nat Coleman 500 Irrigation Carrizo
26 47058 SDR 31.578333 | -95.705001 Gary Gunnels 455 Irrigation Carrizo
27 262950 SDR 31.586389 | -95.712778 Ronnie Steadman 485 Irrigation Carrizo
28 410138 SDR 31.574056 | -95.634167 CHARLES RYLEE 182 Irrigation Queen City

“NAD83” indicates North American Datum of 1983, “ft” indicates feet, LRE-designated aquifer classification based on well depth and/or screen intervals

, “-” indicates not applicable or missing data.
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Appendix C
Pumping and Recovery Hydrographs from Analytical Modeling
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Appendix C — Pumping and Recovery Hydrographs
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