






































Appendix A —

Response Letters provided by AGS (Dated October 28, 2024)
and Mr. John Stover (Dated October 23, 2024)

Email correspondence between LRE and AGS
(Dated November 1, 2024 and November 6, 2024)
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Appendix B —

Hydrogeologic Report Prepared for the NTVGCD for the Proposed Carrizo Sand Wellfield on
the Redtown Ranch Property (Dated September 10, 2024)

TR






Hydrogeological Report

Carrizo Sand Wellfield — Redtown Ranch
Anderson County, TX

September 10, 2024

Background

For this work, LRE compiled and reviewed publicly available information pertaining to the
geologic structure, lithology, and hydraulic properties of the Carrizo Sand 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,
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
Carrizo Sand were extracted from the Northern Portion of the Queen City, Sparta, and
Carrizo-Wilcox Aquifer Groundwater Availability Model (*“North QCSCW GAM”)
Conceptual Report by Schorr and others (2020).

Appendix A provides the latitude and longitude coordinates and pumping rates for the
proposed wells on the Redtown Ranch Property. The proposed wellfield in Anderson
County to be permitted by the District includes five (5) wells completed in the Carrizo
Sand, and the proposed wellfield in Houston County (outside the jurisdiction of the
NTVGCD) consists of three (3) wells completed in the Carrizo Sand. 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 Administrative Code
(30 TAC) 8290.41(c)(1).
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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. 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 input parameters used in the analytical modeling are based on estimated hydraulic
properties from site-specific aquifer tests, surrounding well data, interpretation of
geophysical logs, and data obtained from the Conceptual North QCSCW GAM Report by
Schorr and others (2020) (Table 1). The results of the analytical modeling simulating the
proposed production of 5,983 ac-ft/yr from the Carrizo Sand in Anderson County and
4,286 ac-ft/yr from the Carrizo Sand in Houston County after five years is summarized in
Table 2.

Table 2. Five-Year Analytical Modeling Results

Drawdown DR
Well Proposed Imposed Cumulative  Recovery
Proposed . ; from ‘
County Yield Production . from Drawdown Time

Well Pumping ;

(gpm) (ac-ftlyr) well (ft) Surrounding (ft) (PEVS)

Wells (ft)

CzZ-1 Anderson 750 1,213 62 93 155 931
Cz-2 Anderson 650 1,051 61 91 152 960
CZ-3 Anderson 950 1,536 81 96 177 762
Cz-4 Anderson 600 970 56 93 149 981
CzZ-5 Anderson 750 1,213 66 97 163 862
CZ-6 Houston 750 1,213 61 93 154 943
Ccz-7 Houston 750 1,213 61 96 157 911
CZz-8 Houston 1,150 1,860 93 83 176 780

“gpm” indicates gallons per minute, “ft” indicates feet, “ac-ft/yr” indicates acre-feet per year, “*” indicates average, cells highlighted in
gray indicate wells located in Houston County (outside of NTVGCD boundary), “NA” indicates information not applicable, as wells are
located in Houston County.

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 Carrizo Sand on the Redtown Ranch
Property (Table 2). This modeling includes production from proposed wells located on the
Redtown Ranch Property in Houston County (outside of the NTVGCD boundaries) to
accurately depict the well interference and cumulative drawdown in the wellfield. Figure
2 illustrates the cumulative drawdown in the Carrizo Sand 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.
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Figure 2. Analytical Modeled Cumulative 5-Year Drawdown in the Carrizo Sand
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Figure 3. Numerical Modeled Cumulative 5-Year Drawdown in the Carrizo Sand (North QCSCW GAM; Layer 6)
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While GAMs are useful tools for predicting regional changes within aquifer systems, their
size and complexity can limit their ability to accurately represent local hydrogeologic
conditions. More specifically, GAMs may lack detailed localized data, such as results from
pumping tests, current water level measurements, and specific aquifer depths. The
analytical and numerical models can be refined using site-specific hydraulic parameters
upon drilling and testing the proposed wells.

Modeled Available Groundwater

Modeled available groundwater (MAG), as defined in Chapter 36 of the Texas Water
Code (2011), is the estimated average amount of water that may be produced annually
to achieve a DFC. The MAG, as set forth in Section H of the District's Groundwater
Management Plan (Amended August 15, 2019), 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 2070 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 in 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 Sand
(Hutchison, 2021b). Table 3 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 the Carrizo Sand (Layer 6).

TR
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Table 3. Five-Year Model Predicted Average Drawdown in Anderson County

: Model Simulated : Simulated Simulated
Aquifer Layer “‘Base Run” Scenario  “Base Run” & “Proposed CZ”
33 (TM 21-01) “Proposed CZ” Only
Average Drawdown in Anderson County, in Feet

Queen City 4 32.05 64.84 32.79
Carrizo Sand 6 93.77 193.51 990.74
Upper Wilcox 7 102.10 210.66 108.56
Middle Wilcox 8 122.18 253.17 130.99
Lower Wilcox 9 154.60 319.77 165.17
Wt. Avg CZ-WLX 6-9 116.24 240.10 123.86

“Base Run” indicates the Groundwater Availability Model (GAM) Scenario 33, TM 21-01 (Hutchinson, 2021b), “Proposed CZ"

indicates proposed production in the Carrizo Sand (Layer 6)

The average drawdown in the Carrizo Sand (Layer 6) from the “Base Run” scenario is
93.77 feet in Anderson County after five years (Hutchinson, 2021b) (Table 3). The
additional drawdown in the Carrizo Sand as a result of the combined production of 6,350
gpm from the Redtown Ranch Property is approximately 99.74 feet in Anderson County
after five years (Table 3).

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:

* 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.

 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 50,000 acre-feet by 2030, increasing to a 210,000 acre-
feet deficit by 2070.
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