
 

 

600 Round Rock West Dr, Suite 601, Round Rock, TX 78681    |   Office: 512-300-0435    |  LREWATER.COM 
 R O C K Y  M O U N T A I N   |   M I D W E S T   |   S O U T H W E S T   |   T E X A S  

 
 
November 19, 2024 
 
Penny Hanson, General Manager 
Neches and Trinity Valleys GCD 
501 Devereaux Street 
Jacksonville, TX 75766 
 
RE: Addendum to Hydrogeological Report for the Neches and Trinity Valleys GCD 

Queen City Sand Wellfield – Bluebonnet Property, Henderson County, TX 
 
Dear Ms. Hanson, 

LRE Water (“LRE”) is pleased to submit this Addendum to the Hydrogeological Report prepared 
for the Neches and Trinity Valleys Groundwater Conservation District (“NTVGCD” or District) on 
behalf of Pine Bliss, LLC. The purpose of this Addendum is to provide the requested information 
specified in the Letters from the District’s consultant (Mr. James Beach, Advanced Groundwater 
Solutions, “AGS”) on October 28, 2024, and the District’s attorney (Mr. John Stover) on October 
21, 2024. For ease of reference, the letters with requested information are provided in Appendix 
A, and the Hydrogeologic Report prepared by LRE and submitted to the NTVGCD (dated 
September 5, 2024), is provided in Appendix B of this Addendum. The proposed wellfield will be 
located on a 4,112-acre property (herein referred to as the “Bluebonnet Property”) in Henderson 
County, Texas. The proposed wellfield will consist of eleven (11) wells producing a total combined 
production capacity of 3,475 gallons per minute (gpm), or 5,620 acre-feet per year (ac-ft/yr) from 
the Queen City Sand.  

LRE performed analytical groundwater modeling using the Cooper-Jacob (1946) equation to 
asses local drawdown impacts within the proposed wells and all wells located within 1-mile of the 
Bluebonnet Property. The calculated value of 𝑢𝑢 in some wells was greater than 0.05 (Driscoll, 
1986), which produces a larger error when calculating drawdown. Therefore, the Cooper-Jacob 
(1946) equation is not valid for use in the analytical modeling. The proposed wellfield is located 
in the outcrop of the Queen City Sand, which contributes recharge to the aquifer. Since analytical 
modeling does not account for the additional flow from recharge, the numerical modeling 
presented herein is deemed more appropriate to accurately depict the impacts to the aquifer and 
surrounding wells.  

Numerical Groundwater Modeling 

The purpose of the numerical modeling was to assess the regional impacts of the proposed 
production of 5,620 ac-ft/yr from the Queen City Sand (North QCSCW GAM; Layer 4). The 
information requested for the numerical modeling by AGS is provided in Appendix A. Additional 
email correspondence with AGS providing clarification for the numerical modeling is also provided 
in Appendix A of this Addendum. Based on the requested information, LRE modeled the impacts 
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of the proposed production for 50 years from 2025 through December 31, 2074 (2075), and 
recovery for five years after modeled pumping was discontinued, from 2075 through December 
31, 2079 (2080). 

Due to current model constraints, the proposed combined production of 5,620 ac-ft/yr from the 
Queen City Sand could not be sustained for the requested pumping periods. Therefore, the 
combined annual production of 5,620 ac-ft was automatically reduced in MODFLOW to prevent 
cell depletion. Table 1 shows the auto-flow reduced production rates used in the numerical 
modeling, which were reduced by 27-51% from 2025 to 2075.  

Table 1. Auto-flow reductions in the Queen City Sand (Layer 4) in the numerical modeling 

Note: “gpm” indicates gallons per minute, “ac-ft” indicates acre-feet. 

For the numerical modeling, LRE used predictive Scenario 33, as documented in Technical Memo 
21-01 (Hutchinson, 2021b), to assess the regional impacts to the aquifer. Drawdown was 
calculated for Scenario 33 TM 21-01 (“Base Run”) and proposed pumping from the Queen City 
Sand (“Proposed QC”) using the auto-flow reduced production in Table 1. Drawdown contours 
are shown for the proposed pumping from the Queen City Sand (“Proposed QC”) using the auto-
flow reduced pumping rates in Table 1. LRE calculated “marginal drawdown” from “Proposed QC” 

Pumping 
Time 

(Years) 

Model Time             
(Year) 

Combined Pumping 
Rates                       
(gpm) 

Combined Annual 
Production            

(ac-ft) 

Percent 
Reduction 

(%) 
0 Start Pumping 3,475 5,620 0% 
1 2025 2,528 4,090 27% 
2 2026 2,038 3,296 41% 
3 2027 1,935 3,130 44% 
4 2028 1,887 3,053 46% 

5, 6 2029, 2030 1,855, 1,834 3,001, 2,967 47% 

7, 8, 9, 10 2031, 2032, 2033, 
2034 

1,819, 1,808, 1,799, 
1,792 

2,943, 2,935, 2,911, 
2,899 48% 

11, 12, 13, 
14, 15, 16, 

17, 18 

2035, 2036, 2037, 
2038, 2039, 2040, 

2041, 2042 

1,786, 1,780, 1,775, 
1,771, 1,767, 1,763, 

1,760, 1,757 

2,889, 2,880, 2,872, 
2,865, 2,858, 2,852, 

2,847, 2,842 
49% 

19, 20, 21, 
22, 23, 24, 
25, 26, 27, 
28, 29, 30, 
31, 32, 33, 
34, 35, 36, 
37, 38, 39, 
40, 41, 42, 

43, 44 

2043, 2044, 2045, 
2046, 2047, 2048, 
2049, 2050, 2051, 
2052, 2053, 2054, 
2055, 2056, 2057, 
2058, 2059, 2060, 
2061, 2062, 2063, 
2064, 2065, 2066, 

2067, 2068 

1,754, 1,751, 1,749, 
1,746, 1,744, 1,742, 
1,740, 1,739, 1,737 
1,735, 1,734, 1,733, 
1,731, 1,730, 1,729, 
1,728, 1,727, 1,726, 
1,725, 1,724, 1,724, 
1,723, 1,722, 1,722, 

1,721, 1,721 

2,837, 2,833, 2,829, 
2,825, 2,822, 2,818 
2,815, 2,813, 2,810 
2,807, 2,805, 2,803 
2,801, 2,799, 2,797 
2,796, 2,794, 2,792 
2,791, 2,790, 2,789, 
2,787, 2,786, 2,785 

2,784, 2,783 

50% 

45, 46, 47, 
48, 49, 50 

2069, 2070, 2071, 
2072, 2073, 2074 

1,720, 1,720, 1,719, 
1,719, 1,718, 1,718 

2,783, 2,782, 2,781, 
2,780, 2,780, 2,779 51% 
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as the difference in head from the “Base Run” from the combined “Base Run” and Proposed QC” 
pumping.  

As requested by AGS (Appendix A), LRE modeled drawdown for the following scenarios: 

• Drawdown from the “Proposed QC” pumping after five years from 2025 to 2030 (Figure 1)  
• Drawdown from the “Proposed QC” pumping after 50 years from 2025 to 2075 (Figure 2)  
• Residual drawdown (recovery) from the “Proposed QC” five years after pumping stopped 

from 2075-2080 (Figure 3).  

Illustrations showing the cone of depression depicting the contours for impacts for all wells listed 
in Appendix B of the LRE Report (Appendix B) after 50 years of pumping is presented in Figure 
2 (as requested by Mr. John Stover – See Appendix A). The most recent DFCs were approved 
by GMA-11 on August 11, 2021, based on Scenario 33, as documented in TM 21-01 (Hutchinson, 
2021a). As described in the GMA-11 DFC Explanatory Report (Hutchinson, 2021c), average 
drawdown across the county represents the regional average drawdown occurring due to 
pumping during the period of interest. The recently adopted DFCs for Henderson County is an 
average drawdown of 33 feet in the Queen City Sand (Layer 4) from 2013 to 2080 (Hutchinson, 
2021a). Cumulative drawdown from the numerical modeling was computed and compared to the 
average drawdown in the Queen City Sand (Layer 4) in Henderson County. Table 2 summarizes 
the average drawdown in the Queen City Sand in Henderson County from the “Base Run” and 
the “Proposed QC” pumping for five years (2025 to 2030) and 50 years (2025 to 2075). Table 3 
presents the average recovery in the Queen City Sand in Henderson County five years after the 
“Proposed QC” pumping stops (2075-2080). The additional drawdown due to the “Proposed QC” 
pumping only, averaged across the Queen City Sand in Henderson County, is approximately 
13.91 feet after five years (2025-2030) and 15.42 feet after 50 years (2025-2075), as shown in 
Table 2. Recovery in the Queen City Sand, averaged across Henderson County after the 
“Proposed QC” pumping stops, is approximately 12.53 feet after five years (2075-2080) (Table 
3).  
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Figure 1. Numerically modeled marginal drawdown in the Queen City Sand (Layer 4) from the “Proposed QC” after five years 
(2025-2030) 
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Figure 2. Numerically modeled marginal drawdown in the Queen City Sand (Layer 4) from “Proposed QC” after 50 years 
(2025-2075) 
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Figure 3. Numerically modeled recovery (residual drawdown) in the Queen City Sand (Layer 4) from “Proposed QC” after 
five years (2075-2080) 
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Table 2. Numerical model-predicted average drawdown in Henderson County 

Aquifer Model Layer 

Average Drawdown in Henderson County, in Feet 
5-Year Drawdown (2025-3030) 50-Year Drawdown (2025-2075) 

    “Base Run” 
(TM 21-01) 

 “Base Run” 
+ “Proposed 

QC” 

Proposed 
“QC” Only 

 “Base Run” 
(TM 21-01) 

 “Base Run” 
+ “Proposed 

QC” 

Proposed 
“QC” Only 

Queen City 4 25.07 38.98 13.91 32.40 47.82 15.42 
Carrizo Sand 6 146.46 147.78 1.31 167.63 171.03 3.40 
Upper Wilcox 7 109.37 110.26 0.90 125.56 128.01 2.46 
Middle Wilcox 8 82.32 82.79 0.47 93.55 95.04 1.49 
Lower Wilcox 9 65.87 66.24 0.37 74.41 75.55 1.14 
Avg CZ-WLX 6-9 92.51 93.17 0.66 105.45 107.32 1.87 

Note: “Base Run” indicates the Groundwater Availability Model (GAM) Scenario 33, TM 21-01 (Hutchinson, 2021b), “Proposed QC” indicates proposed production in the 
Queen City Sand (Layer 4) based on MODFLOW auto-reduced flowrates in Table 1, “Avg CZ-WLX” indicates average of drawdown in the Carrizo-Wilcox Aquifer (Layers 
6-9). 

Table 3. Numerical model-predicted average 5-year (2075-2080) residual drawdown (recovery) in Henderson County 

Aquifer Model Layer 

Average Residual Drawdown in Henderson County, in Feet 

 “Base Run”            
(TM 21-01) 

 “Base Run” + 
“Proposed QC” 

 “Proposed 
QC” Only 

Recovered Head 
from “Proposed 

QC” Only 
Queen City 4 32.53 35.42 2.89 12.53 

Carrizo Sand 6 167.93 170.47 2.54 0.57 
Upper Wilcox 7 125.78 127.66 1.88 0.36 
Middle Wilcox 8 93.70 94.90 1.19 0.15 
Lower Wilcox 9 74.53 75.44 0.91 0.11 
Avg CZ-WLX 6-9 105.62 107.08 1.45 0.24 

Note: Simulated 50-Year “Base Run” indicates the simulated average drawdown from 2025-2075 in the Groundwater Availability Model (GAM) 
Scenario 33, TM 21-01 (Hutchinson, 2021b), Simulated 50-Year “Proposed QC” Only indicates only proposed production in the Queen City Sand 
(Layer 4) for 50 years from 2025-2075 from production of auto-reduced flowrates in Table 5, “Recovered Head” indicates recovery after 5 years 
from 2075-2080 after pumping the auto-flow reduced rates in Table 1 for 50 years from 2025-2075, “Avg CZ-WLX” indicates average of drawdown 
in the Carrizo-Wilcox Aquifer (Layers 6-9). 
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Groundwater Availability Models (GAMs) are regional-scale numerical tools designed to simulate 
the effects of groundwater pumping on aquifers and estimate current and future groundwater 
availability for groundwater resource management and water planning purposes. The TWDB 
emphasizes that the GAM grid cell sizes are generally too large to accurately depict localized 
impacts from pumping. Therefore, for site-specific evaluations, the TWDB recommends that 
analytical models be used, where available. When evaluating the impacts of the proposed 
production on the aquifer based on the results presented above, it is crucial to understand the 
assumptions and limitations associated with numerical models.  

Numerical models are constrained by grid size, which may inadequately represent site specific 
parameters without further modification. In addition, discrepancies between local aquifer 
properties and the generalized hydraulic properties used in the GAM can lead to overestimation 
or underestimation of drawdown in numerical models. In this analysis, higher pumping rates in 
the same cells resulted in the cells going “dry,” which initiated the auto-flow reduction feature. 
While this adjustment produces a model that runs to completion for the requested pumping 
periods, this feature also reduces the accuracy of the model simulation. Therefore, these 
limitations and assumptions should be carefully considered when evaluating the impacts of 
pumping to the aquifer.   

As requested, the TWDB GAM modeling files used to develop the numerical modeling results will 
be provided with this Addendum.  

LRE appreciates the opportunity to provide you with this Addendum to the Hydrogeologic Report 
on behalf of Pine Bliss, LLC. If you have any questions, please do not hesitate to contact us.  

Sincerely, 

LRE Water 

 

 

 

 

 

Theresa Budd, PG        Gretchen Miller, PhD, PE, PG  
Senior Project Hydrogeologist          Senior Project Manager    

TBPE Firm #14368 
11/19/2024                      

TBPG Firm #50516 
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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)                                                                      

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

 

 

 

 

 

 

Appendix B – 

Hydrogeologic Report Prepared for the NTVGCD for the Proposed Queen City Sand Wellfield 
on the Bluebonnet Property (Dated September 5, 2024) 


