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1.0 Introduction and Background 
 
1.1 GMA 11 Meeting of April 28, 2026 
 
At the GMA 11 meeting of April 28, 2026, I was directed to complete five additional GAM 
simulations in response to comments by Neches & Trinity Valley GCD (NTVGCD) regarding 
Scenario 26.1 pumping assumptions in the three counties that comprise NTVGCD.  In summary, 
NTVGCD requested that pumping in its three counties equal the current Modeled Available 
Groundwater values (also known as Scenario 33 from the 2021 round of joint planning). 
 
1.2 Summary of Scenarios 26.2 to 26.6 
 
Scenarios 26.2 to 26.6 pumping in all counties was set equal to pumping in Scenario 26.1 as 
documented in Hutchison (2026) except the three counties that comprise NTVGCD.  In the 
NTVGCD counties, pumping was set as summarized in Table 1. 
 

Table 1.  Summary of NTVGCD Pumping in Scenarios 26.2 to 26.6 

 
 

Please note that Scenario 26.2 represents Scenario 33 pumping in both the Queen City Aquifer and 
Carrizo-Wilcox Aquifer in NTVGCD counties.  Scenario 26.3 represents Scenario 33 pumping in 
the Carrizo-Wilcox Aquifer and Scenario 26.1 pumping in the Queen City Aquifer in NTVGCD 
counties.  Because the comments from NTVGCD were focused on the Carrizo-Wilcox Aquifer, it 
seemed reasonable to complete both scenarios for review. 
 
Scenario 26.4 represents Scenario 33 pumping in the Queen City Aquifer and Scenario 26.1 
pumping in the Carrizo-Wilcox Aquifer.  This scenario is a bookend to Scenarios 26.2 and 26.3 
and is useful to understand the relative impacts of changed pumping in each aquifer. 
 
Scenarios 26.5 and 26.6 represents increased pumping (more than Scenario 33 amounts) in the 
Carrizo-Wilcox Aquifer in NTVGCD counties to provide information related to balancing 
increased pumping with avoiding impacts of increased groundwater pumping. 
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1.3 Organization of Report 
 
This report is organized as follows: 
 

• Section 2: Documentation of pumping input files for scenarios 
• Section 3: Pumping output results for all scenarios 
• Section 4: Average drawdown results for all scenarios 
• Section 5: Dry well analysis for all scenarios 
• Section 6: Groundwater budget analysis for all scenarios 
• Section 7: References 

 
All files associated with Scenarios 26.2 to 26.6 and this report can be accessed from a Google 
Drive folder: 
 
https://drive.google.com/drive/folders/1Aq9XijsHklgBJuUdw7Tl1Lc2JiCHkIlm?usp=sharing 

 

2.0 Pumping Input Files for All Scenarios 
 
The Fortran program ScenWel.exe was written to develop the pumping input files for Scenarios 
26.2 to 26.6. 
 
The program: 
 

• Reads the GAM grid file (specifies the county of each grid cell) 
• Reads the Scenario 33 pumping file 
• Reads the Scenario 26.1 pumping file 
• Assigns the pumping according to the specifications previously presented in Table 1 
• Writes the five scenario pumping files: 

o Scen26.2.wel 
o Scen26.3.wel 
o Scen26.4.wel 
o Scen26.5.wel 
o Scen26.6.wel 

 
  

https://drive.google.com/drive/folders/1Aq9XijsHklgBJuUdw7Tl1Lc2JiCHkIlm?usp=sharing
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3.0 Pumping Results 
 
3.1 Documentation of getpump.exe 
 
The output of each scenario was processed with the Fortran program getpump.exe, which extracts 
the output pumping from the cell-by-cell file of each scenario (i.e. the cbb file).  This program: 
 

• Reads the county list file 
• Reads the GAM grid file 
• Reads the cbb file 
• Sums GMA 11 pumping by county and model layer 
• Writes the results 

 
The results include annual pumping (from 2014 to 2080) for each county and model layer, and a 
sum of the four Carrizo-Wilcox layers to calculate a Carrizo-Wilcox Aquifer total pumping.  In 
addition, a summary of 2080 pumping for each aquifer is written: 
 

• Scen26.22080pump.dat 
• Scen26.32080pump.dat 
• Scen26.42080pump.dat 
• Scen26.52080pump.dat 
• Scen26.62080pump.dat 

 
These 2080 pumping summaries were gathered for all scenarios and saved in an Excel spreadsheet 
named PumpSummary.xlsx. 
 
3.2 Summaries of 2080 Pumping in Each GMA 11 County 
 
Output pumping for the year 2080 for each county in GMA 11 is summarized in the following 
tables: 
 

• Table 2: Sparta Aquifer 
• Table 3: Queen City Aquifer 
• Table 4: Carrizo-Wilcox Aquifer 

 
Each table presents the pumping of the following scenarios: 
 

• Baseline (estimated 2013 pumping as documented Hutchison, 2026) 
• Scenario 33 (documented in Hutchison, 2026) 
• Scenario 26.1 (documented in Hutchison, 2026) 
• Scenario 26.2 
• Scenario 26.3 
• Scenario 26.5 
• Scenario 26.6 
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Table 2.  Simulated Pumping in the Year 2080 (Sparta Aquifer) 

 
 

Table 3.  Simulated Pumping in the Year 2080 (Queen City Aquifer) 
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Table 4.  Simulated Pumping in the Year 2080 (Carrizo-Wilcox Aquifer) 
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4.0 Average Drawdown Results 
 
4.1 Documentation of getdd.exe 
 
The output of each scenario was processed with the Fortran program getdd.exe, which extracts the 
groundwater elevation output from the heads file (i.e. the hds file).  This program: 
 

• Reads the county list file 
• Reads the GAM grid file 
• Reads the hds file 
• Reads the acreage in each county and model layer 
• Calculates an area-weighted average for each county and model layer 
• Writes the results 

 
The results include annual average drawdown (from 2014 to 2080) for each county and model 
layer, including an average drawdown for the four Carrizo-Wilcox layers to calculate a Carrizo-
Wilcox Aquifer average drawdown.   
 
In addition, a decadal average drawdown by aquifer for each county is written (where x is the 
scenario number (i.e. 2 to 6): 
 

• AvgDecadalDDSP2080S26.x.dat (Sparta Aquifer) 
• AvgDecadalDDQC2080S26.x.dat (Queen City Aquifer) 
• AvgDecadalDDCW2080S26.x.dat (Carrizo-Wilcox Aquifer) 

 
The 2080 pumping summaries were gathered for all scenarios and saved in three Excel 
spreadsheets (one for each aquifer): 
 

• Avg DD Summary – Sparta.xlsx 
• Avg DD Summary – QC.xlsx 
• Avg DD Summary – CW.xlsx 

 
4.2 Comparison of Annual Average Drawdown in Each GMA 11 County 
 
Appendix A presents hydrographs that plot annual average drawdown in the Carrizo-Wilcox 
Aquifer from 2014 to 2080 for each scenario for each county (total of 27 hydrographs).  For 
comparison purposes, the hydrographs include results from the baseline simulation, Scenario 33, 
and Scenario 26.1 documented in Hutchison (2026). 
 
4.3 Comparison of Average Drawdown in 2080 for Each GMA 11 County 
 
Average drawdown in 2080 for all scenarios for each aquifer are presented in: 
 

• Table 5 – Sparta Aquifer 
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• Table 6 – Queen City Aquifer 
• Table 7 – Carrizo-Wilcox Aquifer 

 
Please note that the comparison includes the 2080 drawdown from the baseline simulation, 
Scenario 33, and Scenario 26.1 documented in Hutchison (2026). 
 
Table 5.  Comparison of Average Drawdown in 2080 in GMA 11 Counties (Sparta Aquifer) 

 
 

Table 6.  Comparison of Average Drawdown in 2080 in GMA 11 Counties (Queen City 
Aquifer) 
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Table 7.  Comparison of Average Drawdown in 2080 in GMA 11 Counties (Carrizo-Wilcox 
Aquifer) 

 
 
 
4.4 Average Drawdown in 2080 for Each Scenario 
 
Because GMA 11 has historically expressed desired future conditions (DFCs) as average 
drawdown by county and aquifer, and because the proposed DFCs (approved at the GMA 11 
meeting of April 28, 2026) were expressed as average drawdown by county and aquifer, Appendix 
B presents tables of each scenario with all average drawdowns for the Sparta, Queen City, and 
Carrizo-Wilcox Aquifers.  If GMA 11 agrees on a particular scenario, the DFC statement in terms 
of average drawdown by county and aquifer is available for use in Appendix B. 
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5.0 Dry Well Analysis 
 
The dry well analysis documented in Hutchison (2026) was used to process the results of Scenarios 
26.2 to 26.6.   
 
5.1 Documentation of getpredhed.exe 
 
The Fortran program getpreded.exe:  
 

• Reads the groundwater elevation from the hds file of a scenario 
• Reads the list of GMA 11 wells downloaded from the TWDB groundwater database (as 

documented in Hutchison, 2026) 
• Writes the data for each GMA 11 well from the input file and the 2080 groundwater 

elevation for the cell in which the well is located 
 
The output file from this post-processor is named hdsScen26.x.dat, where x is the scenario number 
(2 to 6). 
 
5.2 Documentation of Dry Well Summary.xlsx 
 
The Excel spreadsheet Dry Well Summary.xlsx includes the results of Hutchison (2026) for the 
baseline scenario, Scenario 33, and Scenario 26.1 and adds the results of Scenarios 26.2 to 26.6.  
The output from getpredhed.exe for each scenario is imported into the appropriate sheet of Dry 
Well Summary.xlsx.  Results in columns M to R are summarized by layer for all of GMA 11, and 
the results in columns T to AB are summarized for each county in GMA 11. 
 
The overall results by county for all scenarios are in the tab named Compare Overall  (presented 
in Table 8) and the results for the Carrizo-Wilcox Aquifer are in the tab named Compare CW 
(presented in Table 9).   
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Table 8.  Summary of Dry Well Analysis - Overall 
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Table 9.  Summary of Dry Well Analysis – Carrizo-Wilcox Aquifer 
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6.0 Groundwater Budget Analysis 
 
Groundwater budgets quantify the inflows to, outflows from, and storage change within a specified 
geographic area.  Groundwater budgets for Scenarios 26.2 to 26.6 were developed based on GAM 
output using the same approach and zone file (river basin) as Hutchison (2026). 
 
All groundwater budgets that express inflows, outflows and storage changes within each river 
basin for Scenarios 26.2 to 26.6 are presented in Appendix C.  Maps of the extent of each river 
basin are included in Appendix C.  Included in each basin groundwater budget are the groundwater 
budgets for the baseline scenario, Scenario 33 (the basis for the current DFC), and Scenario 26.1 
all of which were documented in Hutchison (2026). 
 
6.1 Summary of Pumping and Inflow from Alluvium 
 
The upper part of Table 10 presents a summary of groundwater pumping in each basin for each 
scenario.  The lower part of Table 10 presents a summary of inflow from (positive numbers) or 
outflow to (negative numbers) the alluvium. 
 

Table 10.  Summary of Pumping and Inflow from Alluvium 
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6.2 Interbasin Flow of Groundwater 
 
6.2.1 Cypress Basin 
 
Table 11 presents the pumping and interbasin flow of groundwater for the Cypress Basin. 
 

Table 11.  Pumping and Interbasin Flow - Cypress Basin 

 
 
6.2.2 Neches Basin 
 
Table 12 presents the pumping and interbasin flow of groundwater for the Neches Basin. 
 

Table 12.  Pumping and Interbasin Flow - Neches Basin 
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6.2.3 Sabine Basin 
 
Table 13 presents the pumping and interbasin flow of groundwater for the Sabine Basin. 
 

Table 13.  Pumping and Interbasin Flow - Sabine Basin 

 
 
6.2.4 Sulphur Basin 
 
Table 14 presents the pumping and interbasin flow of groundwater for the Sulphur Basin. 
 

Table 14.  Pumping and Interbasin Flow - Sulphur Basin 
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6.2.5 Trinity Basin 
 
Table 15 presents the pumping and interbasin flow of groundwater for the Trinity Basin. 
 

Table 15.  Pumping and Interbasin Flow - Trinity Basin 

 
 
 
 

7.0 References 
  
Hutchison, W.R., 2026.  Documentation of GMA 11 Pumping Scenarios to Simulate Reduction 
in Queen City and Carrizo-Wilcox Pumping Relative to Scenario 33 Pumping.  GMA 11 
Technical Memorandum 26-02 (draft), February 26, 2026, 38p. 
 
 



 

 

 

 

 

 

 

 

Appendix A 
 

Average Drawdown Comparison Hydrographs for Each 
County in the Carrizo-Wilcox Aquifer 

All Scenarios 
  



A-1 
 

 

 



A-2 
 

 

 



A-3 
 

 

 



A-4 
 

 

 



A-5 
 

 

 



A-6 
 

 

 



A-7 
 

 

 



A-8 
 

 

 



A-9 
 

 

 



A-10 
 

 

 



A-11 
 

 

 



A-12 
 

 

 



A-13 
 

 

 



A-14 
 

 

 

 



 
 
 
 
 
 
 
 
 
 
 

Appendix B 
 

Average Drawdown by County in GMA 11 
All Scenarios 
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Table B-1 
Average Drawdown (ft, 2013 to 2080) by County in GMA 11 

Baseline Scenario 
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Table B-2 
Average Drawdown (ft, 2013 to 2080) by County in GMA 11 

Scenario 33 
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Table B-3 
Average Drawdown (ft, 2013 to 2080) by County in GMA 11 

Scenario 26.1 
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Table B-4 
Average Drawdown (ft, 2013 to 2080) by County in GMA 11 

Scenario 26.2 
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Table B-5 
Average Drawdown (ft, 2013 to 2080) by County in GMA 11 

Scenario 26.3 
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Table B-6 
Average Drawdown (ft, 2013 to 2080) by County in GMA 11 

Scenario 26.4 
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Table B-7 
Average Drawdown (ft, 2013 to 2080) by County in GMA 11 

Scenario 26.5 
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Table B-8 
Average Drawdown (ft, 2013 to 2080) by County in GMA 11 

Scenario 26.6 
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Appendix C 
 

River Basin Groundwater Budgets 
All Scenarios 
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