
 

GAM	RUN	21‐016	MAG:		
MODELED	AVAILABLE	GROUNDWATER	FOR	THE	
CARRIZO‐WILCOX,	QUEEN	CITY,	AND	SPARTA	

AQUIFERS	IN		
GROUNDWATER	MANAGEMENT	AREA	11		

Shirley C. Wade, Ph.D., P.G. 
Texas Water Development Board 

Groundwater Division 
Groundwater Modeling Department 

 (512) 936-0883 
February 17, 2022 

 
 
 
 

 
  



 

This	page	is	intentionally	left	blank.	



 

GAM	RUN	21‐016	MAG:		
MODELED	AVAILABLE	GROUNDWATER	FOR	THE	

CARRIZO‐WILCOX,	QUEEN	CITY,	AND		
SPARTA	AQUIFERS	IN		

GROUNDWATER	MANAGEMENT	AREA	11  
Shirley C. Wade, Ph.D., P.G. 

Texas Water Development Board 
Groundwater Division 

Groundwater Modeling Department 
 (512) 936-0883 

February 17, 2022 

 

EXECUTIVE	SUMMARY:	

The modeled available groundwater for Groundwater Management Area 11 for the Carrizo-
Wilcox, Queen City, and Sparta aquifers is summarized by decade for the groundwater 
conservation districts (Tables 2 through 4 respectively) and for use in the regional water 
planning process (Tables 5 through 7 respectively). The modeled available groundwater 
estimates for the Carrizo-Wilcox Aquifer are approximately 251,220 acre-feet per year for 
each decade from 2020 through 2080. The modeled available groundwater estimates for 
the Queen City Aquifer are approximately 130,850 acre-feet per year for each decade from 
2020 through 2080 (Table 3). The modeled available groundwater estimates for the Sparta 
Aquifer are approximately 3,260 acre-feet per year for each decade from 2020 to 2080 
(Table 4). The estimates were extracted from results of a model run using the groundwater 
availability model for the northern part of the Carrizo-Wilcox, Queen City, and Sparta 
aquifers (Version 3.01). The model run files, which meet the desired future conditions 
adopted by district representatives of Groundwater Management Area 11, were submitted 
to the Texas Water Development Board (TWDB) on August 26, 2021, as part of the Desired 
Future Conditions Explanatory Report for Groundwater Management Area 11. The 
explanatory report and other materials submitted to the Texas Water Development Board 
(TWDB) were determined to be administratively complete on October 29, 2021. 

REQUESTOR:	

Ms. Teresa Griffin, coordinator of Groundwater Management Area 11. 
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DESCRIPTION	OF	REQUEST:	

In an email dated August 26, 2021, Dr. William R. Hutchison, on behalf of Groundwater 
Management Area 11, provided the TWDB with the desired future conditions of the 
Carrizo-Wilcox, Queen City, and Sparta aquifers adopted by the groundwater conservation 
districts in Groundwater Management Area 11. The desired future conditions for the 
Carrizo-Wilcox, Queen City, and Sparta aquifers are listed in Table 1 of the Resolution to 
Adopt Desired Future Conditions for Aquifers in Groundwater Management Area 11, 
adopted August 11, 2021, by the groundwater conservation districts within Groundwater 
Management Area 11. The desired future conditions (Table 1) are county-aquifer average 
water level drawdowns from 2013 to 2080 and are based on modeling Scenario 33 
documented in Technical Memorandum 21-01 (Hutchison, 2021).  

TABLE	1.	 DESIRED	FUTURE	CONDITIONS	FOR	EACH	COUNTY‐AQUIFER	UNIT	IN	GROUNDWATER	
MANAGEMENT	AREA	11	EXPRESSED	AS	AVERAGE	DRAWDOWN	FROM	2013	TO	2080	
IN	FEET.1		

County	 Sparta	 Queen	City	 Carrizo‐Wilcox	

Anderson 30 44 155 
Angelina 6 28 67 
Bowie NP2 NP 12 
Camp NP 11 85 
Cass 66 34 79 
Cherokee 7 31 176 
Franklin NP NP 102 
Gregg NP 49 109 
Harrison NP 41 26 
Henderson NP 33 106 
Hopkins NP NP 61 
Houston 3 12 86 
Marion 123 32 32 
Morris NP 39 78 
Nacogdoches 7 22 73 
Panola NP NP 21 
Rains NP NP 17 

 
1 Based on table 1 from Resolution to Adopt Desired Future Conditions for Aquifers in Groundwater 
Management Area 11 dated August 11, 2021. 
2 NP: Aquifer not present in the county. 
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County	 Sparta	 Queen	City	 Carrizo‐Wilcox	

Red River NP NP NR3 
Rusk 26 17 86 
Sabine 1 3 9 
San Augustine 2 7 22 
Shelby 18 12 17 
Smith 121 132 265 
Titus NP4 9 66 
Trinity 5 18 56 
Upshur 10 30 149 
Van Zandt NP 73 55 
Wood 9 16 122 

 
  
 	

 
3 Carrizo-Wilcox considered non-relevant in Red River County.  
4 NP: Aquifer not present in the county. 



GAM Run 21-016 MAG: Modeled Available Groundwater for the Carrizo-Wilcox, Queen City, and Sparta 
aquifers in Groundwater Management Area 11 
February	17,	2022	
Page	6	of	24	

TWDB staff reviewed the model files associated with the desired future conditions and 
received clarification on procedures and assumptions from the Groundwater Management 
Area 11 Technical Coordinator in an email on September 9, 2021. The Technical 
Coordinator confirmed that the Carrizo-Wilcox Aquifer should be considered non-relevant 
in Red River County, drawdown averages and modeled available groundwater values 
should be based on the model extent rather than the official aquifer extent, average 
drawdowns were not area-weighted, and a two-feet tolerance should be used when 
comparing model calculated drawdown with the desired future condition. Clarification also 
confirmed that no model cells converted to dry in the simulation.  

METHODS:	

The groundwater availability model for the northern part of the Carrizo-Wilcox, Queen 
City, and Sparta aquifers Version 3.01 (Figures 1 through 4) was run using the model files 
submitted with the explanatory report (Hutchison, 2021). Model-calculated drawdowns 
were extracted for the year 2080. Drawdown averages were calculated for each county by 
aquifer. The calculated drawdown averages were compared with the desired future 
conditions to verify that the pumping scenario expressed in the model files achieved the 
desired future conditions within an acceptable tolerance of two feet based on a September 
9, 2021 clarification from the Groundwater Management Area 11 Technical Coordinator.  
The modeled available groundwater values were determined by extracting pumping rates 
by decade from the model results using ZONEBUDGET for MODFLOW 6 Version 1.01 (U.S. 
Geological Survey, 2021). Annual pumping rates by aquifer are presented by county and 
groundwater conservation district, subtotaled by groundwater conservation district, and 
then summed for Groundwater Management Area 11 (Tables 2 through 4). Annual 
pumping rates by aquifer are also presented by county, river basin, and regional water 
planning area within Groundwater Management Area 11 (Tables 5 through 7). 

Modeled	Available	Groundwater	and	Permitting	

As defined in Chapter 36 of the Texas Water Code (2011), “modeled available 
groundwater” is the estimated average amount of water that may be produced annually to 
achieve a desired future condition. Groundwater conservation districts are required to 
consider modeled available groundwater, along with several other factors, when issuing 
permits in order to manage groundwater production to achieve the desired future 
condition(s). The other factors districts must consider include annual precipitation and 
production patterns, the estimated amount of pumping exempt from permitting, existing 
permits, and a reasonable estimate of actual groundwater production under existing 
permits. 
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PARAMETERS	AND	ASSUMPTIONS:	

The parameters and assumptions for the modeled available groundwater estimates are 
described below: 

 We used Version 3.01 of the groundwater availability model for the northern part of 
the Carrizo-Wilcox, Queen City, and Sparta aquifers. See Panday and others (2021) 
for assumptions and limitations of the groundwater availability model for the 
northern part of the Carrizo-Wilcox, Queen City, and Sparta aquifers. 

 This groundwater availability model includes nine layers, which represent 
quaternary alluvium adjacent to rivers and streams, the Sparta Aquifer (Layer 2), the 
Weches Confining Unit (Layer 3), the Queen City Aquifer (Layer 4), the Reklaw 
Confining Unit (Layer 5), the Carrizo (Layer 6), the Upper Wilcox (Layer 7), the 
Middle Wilcox (Layer 8), and the Lower Wilcox (Layer 9). Layers represent 
equivalent geologic units outside of the official aquifer extents.  

 The model was run with MODFLOW 6 (Langevin and others, 2017). 

 Drawdown averages and modeled available groundwater values were based on the 
extent of the model area (Figures 1 through 4). 

 County average drawdowns were calculated as the sum of drawdowns for all model 
cells divided by the number of cells, without an area weighting correction. 

 Based on a clarification from the Groundwater Management Area 11 Technical 
Coordinator, a tolerance of two feet was assumed when comparing desired future 
conditions (Table 1, average drawdown values per county) to model drawdown 
results. 

 Estimates of modeled available groundwater from the model simulation were 
rounded to whole numbers. 

 The Carrizo-Wilcox Aquifer in Red River County was assumed non-relevant for joint 
planning purposes. 

RESULTS:	

The modeled available groundwater estimates for the Carrizo-Wilcox Aquifer are 
approximately 251,220 acre-feet per year for each decade from 2020 through 2080. The 
modeled available groundwater estimates for the Queen City Aquifer are approximately 
130,850 acre-feet per year for each decade from 2020 through 2080 (Table 3). The 
modeled available groundwater estimates for the Sparta Aquifer are approximately 3,260 
acre-feet per year for each decade from 2020 to 2080 (Table 4). The modeled available 
groundwater is summarized by groundwater conservation district and county for the 
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Carrizo-Wilcox, Queen City, and Sparta aquifers (Tables 2, 3, and 4 respectively). The 
modeled available groundwater has also been summarized by county, river basin, and 
regional water planning area for use in the regional water planning process for the Carrizo-
Wilcox, Queen City, and Sparta aquifers (Tables 5, 6, and 7 respectively). Small differences 
of values between table summaries are due to rounding. 
The Gulf Coast, Nacatoch, Trinity, and Yegua-Jackson aquifers and the Carrizo-Wilcox 
Aquifer in Red River County were declared non-relevant for the purpose of adopting 
desired future conditions by the Groundwater Management Area 11 Districts; therefore, 
modeled available groundwater values were not calculated for those aquifers. 
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FIGURE	1.		 GROUNDWATER	MANAGEMENT	AREA	(GMA)	11	BOUNDARY,	RIVER	BASINS,	AND	

COUNTIES	OVERLAIN	ON	THE	EXTENT	OF	THE	CARRIZO‐WILCOX	AQUIFER	IN	THE	
GROUNDWATER	AVAILABILITY	MODEL	FOR	THE	NORTHERN	PORTION	OF	THE	
CARRIZO‐WILCOX,	QUEEN	CITY,	AND	SPARTA	AQUIFERS.	
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FIGURE	2.		 REGIONAL	WATER	PLANNING	AREAS	(RWPAS),	RIVER	BASINS,	GROUNDWATER	

CONSERVATION	DISTRICTS	(GCDS),	AND	COUNTIES	OVERLAIN	ON	THE	EXTENT	OF	
THE	CARRIZO‐WILCOX	AQUIFER	IN	THE	GROUNDWATER	AVAILABILITY	MODEL	FOR	
THE	NORTHERN	PORTION	OF	THE	CARRIZO‐WILCOX,	QUEEN	CITY,	AND	SPARTA	
AQUIFERS.	
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FIGURE	3.	 REGIONAL	WATER	PLANNING	AREAS	(RWPAS),	RIVER	BASINS,	GROUNDWATER	
CONSERVATION	DISTRICTS	(GCDS),	AND	COUNTIES	OVERLAIN	ON	THE	EXTENT	OF	
THE	QUEEN	CITY	AQUIFER	IN	THE	GROUNDWATER	AVAILABILITY	MODEL	FOR	THE	
NORTHERN	PORTION	OF	THE	CARRIZO‐WILCOX,	QUEEN	CITY,	AND	SPARTA	AQUIFERS.	
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FIGURE	4.		 REGIONAL	WATER	PLANNING	AREAS	(RWPAS),	RIVER	BASINS,	GROUNDWATER	
CONSERVATION	DISTRICTS	(GCDS),	AND	COUNTIES	OVERLAIN	ON	THE	EXTENT	OF	
THE	SPARTA	AQUIFER	IN	THE	GROUNDWATER	AVAILABILITY	MODEL	FOR	THE	
NORTHERN	PORTION	OF	THE	CARRIZO‐WILCOX,	QUEEN	CITY,	AND	SPARTA	AQUIFERS.
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TABLE	2.		 MODELED	AVAILABLE	GROUNDWATER	FOR	THE	CARRIZO‐WILCOX	AQUIFER	IN	GROUNDWATER	MANAGEMENT	AREA	11	

SUMMARIZED	BY	GROUNDWATER	CONSERVATION	DISTRICT	(GCD)	AND	COUNTY	FOR	EACH	DECADE	BETWEEN	2020	AND	
2080.		VALUES	ARE	IN	ACRE‐FEET	PER	YEAR.		

Groundwater	
Conservation	

District	
County	 Aquifer	 2020	 2030	 2040	 2050	 2060	 2070	 2080	

Neches & Trinity 
Valleys GCD	 Anderson	 Carrizo-Wilcox 	 27,024	 27,024	 27,024	 27,024	 27,024	 27,024	 27,024 
Neches & Trinity 
Valleys GCD	 Cherokee	 Carrizo-Wilcox 	 15,241	 15,241	 15,241	 15,241	 15,241	 15,241	 15,241 
Neches & Trinity 
Valleys GCD	 Henderson	 Carrizo-Wilcox 	 7,222	 7,222	 7,222	 7,222	 7,222	 7,222	 7,222 
Neches	&	Trinity	
Valleys	GCD	
Total	  	 Carrizo‐Wilcox		 49,488	 49,488	 49,488	 49,488	 49,488	 49,488	 49,488	
Panola	County	
GCD	 Panola	 Carrizo‐Wilcox		 4,999	 4,999	 4,999	 4,999	 4,999	 4,999	 4,999	
Pineywoods GCD Angelina Carrizo-Wilcox  27,611 27,611 27,611 27,611 27,611 27,611 27,611 
Pineywoods GCD Nacogdoches Carrizo-Wilcox  20,859 20,859 20,859 20,859 20,859 20,859 20,859 
Pineywoods	GCD	
Total	  	 Carrizo‐Wilcox		 48,470	 48,470	 48,470	 48,470	 48,470	 48,470	 48,470	
Rusk	County	GCD	
Total	 Rusk	 Carrizo‐Wilcox		 14,019	 14,019	 14,019	 14,019	 14,019	 14,019	 14,019	
Total	(GCDs)	 		 Carrizo‐Wilcox		 116,975	 116,975	 116,975	 116,975	 116,975	 116,975	 116,975	
No District-County	 Bowie	 Carrizo-Wilcox 	 9,645	 9,645	 9,645	 9,645	 9,645	 9,645	 9,645 
No District-County Camp Carrizo-Wilcox  3,862 3,862 3,862 3,862 3,862 3,862 3,862 
No District-County Cass Carrizo-Wilcox  13,642 13,642 13,642 13,642 13,642 13,642 13,642 
No District-County Franklin Carrizo-Wilcox  5,732 5,732 5,732 5,732 5,732 5,732 5,732 
No District-County Gregg Carrizo-Wilcox  6,072 6,072 6,072 6,072 6,072 6,072 6,072 
No District-County Harrison Carrizo-Wilcox  9,096 9,096 9,096 9,096 9,096 9,096 9,096 
No District-County Hopkins Carrizo-Wilcox  4,753 4,753 4,753 4,752 4,752 4,752 4,752 
No District-County Houston Carrizo-Wilcox  2,356 2,356 2,356 2,356 2,356 2,356 2,356 
No District-County Marion Carrizo-Wilcox  1,966 1,966 1,966 1,966 1,966 1,966 1,966 
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Groundwater	
Conservation	

District	
County	 Aquifer	 2020	 2030	 2040	 2050	 2060	 2070	 2080	

No District-County Morris Carrizo-Wilcox  2,570 2,570 2,570 2,570 2,570 2,570 2,570 
No District-County Rains Carrizo-Wilcox  1,411 1,411 1,411 1,411 1,411 1,411 1,411 
No District-County Red River Carrizo-Wilcox  NR1 NR1 NR1 NR1 NR1 NR1 NR1 

No District-County Sabine Carrizo-Wilcox  1,388 1,388 1,388 1,388 1,388 1,388 1,388 

No District-County 
San 
Augustine Carrizo-Wilcox  587 587 587 587 587 587 587 

No District-County Shelby Carrizo-Wilcox  6,319 6,319 6,319 6,319 6,319 6,319 6,319 
No District-County Smith Carrizo-Wilcox  25,547 25,547 25,547 25,547 25,547 25,547 25,547 
No District-County Titus Carrizo-Wilcox  7,536 7,536 7,536 7,536 7,536 7,536 7,536 
No District-County Trinity Carrizo-Wilcox  267 267 267 267 267 267 267 
No District-County Upshur Carrizo-Wilcox  6,658 6,658 6,658 6,658 6,658 6,658 6,658 
No District-County Van Zandt Carrizo-Wilcox  6,932 6,932 6,932 6,932 6,932 6,932 6,932 
No District-County Wood Carrizo-Wilcox  17,902 17,902 17,902 17,902 17,902 17,902 17,902 
No	District‐
County	Total   Carrizo‐Wilcox	 134,241	 134,241	 134,241	 134,241	 134,241	 134,241	 134,240	
Total	for	GMA	11	 	 Carrizo‐Wilcox	 251,217	 251,217	 251,217	 251,216	 251,216	 251,216	 251,215	

1A desired future condition was not specified for the Carrizo-Wilcox Aquifer in Red River County and was declared as not 
relevant (NR) in a clarification.  	
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TABLE	3.		 MODELED	AVAILABLE	GROUNDWATER	FOR	THE	QUEEN	CITY	AQUIFER	IN	GROUNDWATER	MANAGEMENT	AREA	11	

SUMMARIZED	BY	GROUNDWATER	CONSERVATION	DISTRICT	(GCD)	AND	COUNTY	FOR	EACH	DECADE	BETWEEN	2020	AND	
2080.		VALUES	ARE	IN	ACRE‐FEET	PER	YEAR.		

Groundwater	
Conservation	

District	
County	 Aquifer	 2020	 2030	 2040	 2050	 2060	 2070	 2080	

Neches & Trinity 
Valleys GCD	 Anderson	 Queen City 	 16,591	 16,591	 16,591	 16,591	 16,591	 16,591	 16,591 
Neches & Trinity 
Valleys GCD	 Cherokee	 Queen City 	 8,812	 8,812	 8,812	 8,812	 8,812	 8,812	 8,812 
Neches & Trinity 
Valleys GCD	 Henderson	 Queen City 	 10,671	 10,671	 10,671	 10,670	 10,670	 10,670	 10,670 
Neches	&	Trinity	
Valleys	GCD	Total	  	 Queen	City		 36,073	 36,073	 36,073	 36,073	 36,073	 36,073	 36,073	
Pineywoods GCD Angelina Queen City  1,095 1,095 1,095 1,095 1,095 1,095 1,095 
Pineywoods GCD Nacogdoches Queen City  2,946 2,946 2,946 2,946 2,946 2,946 2,946 
Pineywoods	GCD	
Total	  	 Queen	City		 4,041	 4,041	 4,041	 4,041	 4,041	 4,041	 4,041	
Rusk	County	GCD	
Total	 Rusk	 Queen	City		 59	 59	 59	 59	 59	 59	 59	
Total	(GCDs)	 		 Queen	City		 40,173	 40,173	 40,173	 40,173	 40,173	 40,173	 40,172	
No District-County	 Camp	 Queen City 	 1,594	 1,594	 1,594	 1,594	 1,594	 1,594	 1,594 

No District-County Cass Queen City  16,479 16,479 16,479 16,479 16,479 16,479 16,479 
No District-County Gregg Queen City  2,511 2,511 2,511 2,511 2,511 2,511 2,511 
No District-County Harrison Queen City  3,537 3,537 3,537 3,537 3,537 3,537 3,537 
No District-County Houston Queen City  2,295 2,295 2,295 2,295 2,295 2,295 2,295 
No District-County Marion Queen City  7,389 7,389 7,389 7,389 7,389 7,389 7,389 
No District-County Morris Queen City  3,278 3,278 3,278 3,278 3,278 3,278 3,278 
No District-County Sabine Queen City 05 0 0 0 0 0 0 

 
5 A zero value indicates the groundwater availability model pumping scenario did not include any pumping in the aquifer. 
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Groundwater	
Conservation	

District	
County	 Aquifer	 2020	 2030	 2040	 2050	 2060	 2070	 2080	

No District-County 
San 
Augustine Queen City 06 0 0 0 0 0 0 

No District-County Shelby Queen City 0 0 0 0 0 0 0 
No District-County Smith Queen City  32,578 32,578 32,578 32,578 32,578 32,578 32,578 
No District-County Titus Queen City  0 0 0 0 0 0 0 
No District-County Trinity Queen City  0 0 0 0 0 0 0 
No District-County Upshur Queen City  12,165 12,165 12,165 12,165 12,165 12,165 12,164 
No District-County Van Zandt Queen City  2,343 2,343 2,343 2,343 2,343 2,343 2,343 
No District-County Wood Queen City  6,510 6,510 6,510 6,510 6,510 6,510 6,510 
No	District‐
County	Total   Queen	City	 90,681	 90,681	 90,680	 90,680	 90,680	 90,680	 90,679	
Total	for	GMA	11	 	 Queen	City		 130,854	 130,854	 130,853	 130,853	 130,853	 130,852	 130,852	

  

 
6 A zero value indicates the groundwater availability model pumping scenario did not include any pumping in the aquifer. 



GAM Run 21-016 MAG: Modeled Available Groundwater for the Carrizo-Wilcox, Queen City, and Sparta aquifers in Groundwater Management Area 11 
February	17,	2022	
Page	17	of	24	
TABLE	4.		 MODELED	AVAILABLE	GROUNDWATER	FOR	THE	SPARTA	AQUIFER	IN	GROUNDWATER	MANAGEMENT	AREA	11	SUMMARIZED	

BY	GROUNDWATER	CONSERVATION	DISTRICT	(GCD)	AND	COUNTY	FOR	EACH	DECADE	BETWEEN	2020	AND	2080.		VALUES	
ARE	IN	ACRE‐FEET	PER	YEAR.		

Groundwater	
Conservation	District	 County	 Aquifer	 2020	 2030	 2040	 2050	 2060	 2070	 2080	

Neches & Trinity Valleys GCD	 Anderson	 Sparta 	 307	 307	 307	 307	 307	 307	 307 
Neches & Trinity Valleys GCD	 Cherokee	 Sparta 	 352	 352	 352	 352	 352	 352	 352 
Neches	&	Trinity	Valleys	
GCD	Total	  	 Sparta		 658	 658	 658	 658	 658	 658	 658	
Pineywoods GCD Angelina Sparta  390 390 390 390 390 390 390 
Pineywoods GCD Nacogdoches Sparta  362 362 362 362 362 362 362 
Pineywoods	GCD	Total	  	 Sparta		 752	 752	 752	 752	 752	 752	 752	
Total	(GCDs)	 		 Sparta		 1,410	 1,410	 1,410	 1,410	 1,410	 1,410	 1,410	
No District-County Cass Sparta 07 0 0 0 0 0 0 
No District-County	 Houston	 Sparta 	 1,482	 1,482	 1,482	 1,482	 1,482	 1,482	 1,482 
No District-County Marion Sparta 0 0 0 0 0 0 0 
No District-County	 Sabine	 Sparta 	 49	 49	 49	 49	 49	 49	 49 
No District-County	 San Augustine	 Sparta 	 166	 166	 166	 166	 166	 166	 166 
No District-County Shelby Sparta 0 0 0 0 0 0 0 
No District-County Smith Sparta 0 0 0 0 0 0 0 
No District-County	 Trinity	 Sparta 	 152	 152	 152	 152	 152	 152	 152 
No District-County Upshur Sparta 0 0 0 0 0 0 0 
No District-County Wood Sparta 0 0 0 0 0 0 0 
No	District‐County	Total	 		 Sparta		 1,848	 1,848	 1,848	 1,848	 1,848	 1,848	 1,848	
Total	for	GMA	11	 		 Sparta		 3,259	 3,259	 3,259	 3,259	 3,259	 3,259	 3,259	

  

 
7 A zero value indicates the groundwater availability model pumping scenario did not include any pumping in the aquifer. 
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TABLE	5.	 MODELED	AVAILABLE	GROUNDWATER	BY	DECADE	FOR	THE	CARRIZO‐WILCOX	AQUIFER	IN	GROUNDWATER	MANAGEMENT	

AREA	11.	RESULTS	ARE	IN	ACRE‐FEET	PER	YEAR	AND	ARE	SUMMARIZED	BY	COUNTY,	REGIONAL	WATER	PLANNING	AREA	
(RWPA),	RIVER	BASIN,	AND	AQUIFER.	

County	 RWPA	 River	
Basin	 Aquifer	 2020	 2030	 2040	 2050	 2060	 2070	 2080	

Anderson I Neches Carrizo-Wilcox  21,958 21,958 21,958 21,958 21,958 21,958 21,958 
Anderson I Trinity Carrizo-Wilcox  5,066 5,066 5,066 5,066 5,066 5,066 5,066 
Angelina I Neches Carrizo-Wilcox  27,611 27,611 27,611 27,611 27,611 27,611 27,611 
Bowie D Sulphur Carrizo-Wilcox  9,645 9,645 9,645 9,645 9,645 9,645 9,645 
Camp D Cypress Carrizo-Wilcox  3,862 3,862 3,862 3,862 3,862 3,862 3,862 
Cass D Cypress Carrizo-Wilcox  12,865 12,865 12,865 12,865 12,865 12,865 12,865 
Cass D Sulphur Carrizo-Wilcox  777 777 777 777 777 777 777 
Cherokee I Neches Carrizo-Wilcox  15,241 15,241 15,241 15,241 15,241 15,241 15,241 
Franklin D Cypress Carrizo-Wilcox  5,334 5,334 5,334 5,334 5,334 5,334 5,334 
Franklin D Sulphur Carrizo-Wilcox  398 398 398 398 398 398 398 
Gregg D Cypress Carrizo-Wilcox  726 726 726 726 726 726 726 
Gregg D Sabine Carrizo-Wilcox  5,346 5,346 5,346 5,346 5,346 5,346 5,346 
Harrison D Cypress Carrizo-Wilcox  4,636 4,636 4,636 4,636 4,636 4,636 4,636 
Harrison D Sabine Carrizo-Wilcox  4,460 4,460 4,460 4,460 4,460 4,460 4,460 
Henderson C Trinity Carrizo-Wilcox  3,226 3,226 3,226 3,226 3,226 3,226 3,226 
Henderson I Neches Carrizo-Wilcox  3,996 3,996 3,996 3,996 3,996 3,996 3,996 
Hopkins D Cypress Carrizo-Wilcox  309 309 309 309 309 309 309 
Hopkins D Sabine Carrizo-Wilcox  2,426 2,426 2,426 2,426 2,426 2,426 2,426 
Hopkins D Sulphur Carrizo-Wilcox  2,017 2,017 2,017 2,017 2,017 2,017 2,017 
Houston I Neches Carrizo-Wilcox  1,721 1,721 1,721 1,721 1,721 1,721 1,721 
Houston I Trinity Carrizo-Wilcox  634 634 634 634 634 634 634 
Marion D Cypress Carrizo-Wilcox  1,966 1,966 1,966 1,966 1,966 1,966 1,966 
Morris D Cypress Carrizo-Wilcox  2,156 2,156 2,156 2,156 2,156 2,156 2,156 
Morris D Sulphur Carrizo-Wilcox  415 415 415 415 415 415 415 
Nacogdoches I Neches Carrizo-Wilcox  20,859 20,859 20,859 20,859 20,859 20,859 20,859 
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County	 RWPA	
River	
Basin	 Aquifer	 2020	 2030	 2040	 2050	 2060	 2070	 2080	

Panola I Cypress Carrizo-Wilcox  08 0 0 0 0 0 0 
Panola I Sabine Carrizo-Wilcox  4,999 4,999 4,999 4,999 4,999 4,999 4,999 
Rains D Sabine Carrizo-Wilcox  1,411 1,411 1,411 1,411 1,411 1,411 1,411 
Red River D Sulphur Carrizo-Wilcox  NULL1 NULL1 NULL1 NULL1 NULL1 NULL1 NULL1 
Rusk I Neches Carrizo-Wilcox  7,111 7,111 7,111 7,111 7,111 7,111 7,111 
Rusk I Sabine Carrizo-Wilcox  6,907 6,907 6,907 6,907 6,907 6,907 6,907 
Sabine I Neches Carrizo-Wilcox  356 356 356 356 356 356 356 
Sabine I Sabine Carrizo-Wilcox  1,032 1,032 1,032 1,032 1,032 1,032 1,032 
San Augustine I Neches Carrizo-Wilcox  303 303 303 303 303 303 303 
San Augustine I Sabine Carrizo-Wilcox  284 284 284 284 284 284 284 
Shelby I Neches Carrizo-Wilcox  2,621 2,621 2,621 2,621 2,621 2,621 2,621 
Shelby I Sabine Carrizo-Wilcox  3,698 3,698 3,698 3,698 3,698 3,698 3,698 
Smith D Sabine Carrizo-Wilcox  7,939 7,939 7,939 7,939 7,939 7,939 7,939 
Smith I Neches Carrizo-Wilcox  17,607 17,607 17,607 17,607 17,607 17,607 17,607 
Titus D Cypress Carrizo-Wilcox  5,594 5,594 5,594 5,594 5,594 5,594 5,594 
Titus D Sulphur Carrizo-Wilcox  1,942 1,942 1,942 1,942 1,942 1,942 1,942 
Trinity H Trinity Carrizo-Wilcox  1 1 1 1 1 1 1 
Trinity I Neches Carrizo-Wilcox  266 266 266 266 266 266 266 
Upshur D Cypress Carrizo-Wilcox  5,107 5,107 5,107 5,107 5,107 5,107 5,107 
Upshur D Sabine Carrizo-Wilcox  1,550 1,550 1,550 1,550 1,550 1,550 1,550 
Van Zandt D Neches Carrizo-Wilcox  2,616 2,616 2,616 2,616 2,616 2,616 2,616 
Van Zandt D Sabine Carrizo-Wilcox  3,286 3,286 3,286 3,286 3,286 3,286 3,286 
Van Zandt D Trinity Carrizo-Wilcox  1,030 1,030 1,030 1,030 1,030 1,030 1,030 
Wood D Cypress Carrizo-Wilcox  925 925 925 925 925 925 925 
Wood D Sabine Carrizo-Wilcox  16,977 16,977 16,977 16,977 16,977 16,977 16,977 
GMA	11	Total	 	 	 Carrizo‐Wilcox	 251,217	 251,217	 251,217	 251,216	 251,216	 251,216	 251,215	

 
8 A zero value indicates the groundwater availability model pumping scenario did not include any pumping in the aquifer. 
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TABLE	6.	 MODELED	AVAILABLE	GROUNDWATER	BY	DECADE	FOR	THE	QUEEN	CITY	AQUIFER	IN	GROUNDWATER	MANAGEMENT	AREA	

11.	RESULTS	ARE	IN	ACRE‐FEET	PER	YEAR	AND	ARE	SUMMARIZED	BY	COUNTY,	REGIONAL	WATER	PLANNING	AREA	(RWPA),	
RIVER	BASIN,	AND	AQUIFER.	

County	 RWPA	 River	
Basin	 Aquifer	 2020	 2030	 2040	 2050	 2060	 2070	 2080	

Anderson I Neches Queen City 11,489 11,489 11,489 11,488 11,488 11,488 11,488 
Anderson I Trinity Queen City 5,102 5,102 5,102 5,102 5,102 5,102 5,102 
Angelina I Neches Queen City 1,095 1,095 1,095 1,095 1,095 1,095 1,095 
Camp D Cypress Queen City 1,594 1,594 1,594 1,594 1,594 1,594 1,594 
Cass D Cypress Queen City 15,855 15,855 15,855 15,855 15,855 15,855 15,855 
Cass D Sulphur Queen City 624 624 624 624 624 624 624 
Cherokee I Neches Queen City 8,812 8,812 8,812 8,812 8,812 8,812 8,812 
Gregg D Cypress Queen City 456 456 456 456 456 456 456 
Gregg D Sabine Queen City 2,056 2,056 2,056 2,056 2,056 2,056 2,055 
Harrison D Cypress Queen City 2,976 2,976 2,976 2,976 2,976 2,976 2,976 
Harrison D Sabine Queen City 561 561 561 561 561 561 561 
Henderson C Trinity Queen City 154 154 154 154 154 154 154 
Henderson I Neches Queen City 10,516 10,516 10,516 10,516 10,516 10,516 10,516 
Houston I Neches Queen City 2,080 2,080 2,080 2,080 2,080 2,080 2,080 
Houston I Trinity Queen City 216 216 216 216 216 216 216 
Marion D Cypress Queen City 7,389 7,389 7,389 7,389 7,389 7,389 7,389 
Morris D Cypress Queen City 3,278 3,278 3,278 3,278 3,278 3,278 3,278 
Nacogdoches I Neches Queen City 2,946 2,946 2,946 2,946 2,946 2,946 2,946 
Rusk I Neches Queen City 39 39 39 39 39 39 39 
Rusk I Sabine Queen City 20 20 20 20 20 20 20 
Sabine I Neches Queen City 09 0 0 0 0 0 0 
Sabine I Sabine Queen City 0 0 0 0 0 0 0 
San Augustine I Neches Queen City 0 0 0 0 0 0 0 
Shelby I Sabine Queen City 0 0 0 0 0 0 0 

 
9 A zero value indicates the groundwater availability model pumping scenario did not include any pumping in the aquifer. 
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County	 RWPA	
River	
Basin	 Aquifer	 2020	 2030	 2040	 2050	 2060	 2070	 2080	

Smith D Sabine Queen City 12,457 12,457 12,457 12,457 12,457 12,457 12,457 
Smith I Neches Queen City 20,121 20,121 20,121 20,121 20,121 20,121 20,121 
Titus D Cypress Queen City 010 0 0 0 0 0 0 
Trinity H Trinity Queen City 0 0 0 0 0 0 0 
Trinity I Neches Queen City 0 0 0 0 0 0 0 
Upshur D Cypress Queen City 6,216 6,215 6,215 6,215 6,215 6,215 6,215 
Upshur D Sabine Queen City 5,949 5,949 5,949 5,949 5,949 5,949 5,949 
Van Zandt D Neches Queen City 2,343 2,343 2,343 2,343 2,343 2,343 2,343 
Wood D Cypress Queen City 779 779 779 779 779 779 779 
Wood D Sabine Queen City 5,731 5,731 5,731 5,731 5,731 5,731 5,731 
GMA	11	
Total	 	 	 Queen	City	 130,854	 130,854	 130,853	 130,853	 130,853	 130,852	 130,852	

 	

 
10 A zero value indicates the groundwater availability model pumping scenario did not include any pumping in the aquifer. 
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TABLE	7.	 MODELED	AVAILABLE	GROUNDWATER	BY	DECADE	FOR	THE	SPARTA	AQUIFER	IN	GROUNDWATER	MANAGEMENT	AREA	11.	

RESULTS	ARE	IN	ACRE‐FEET	PER	YEAR	AND	ARE	SUMMARIZED	BY	COUNTY,	REGIONAL	WATER	PLANNING	AREA	(RWPA),	
RIVER	BASIN,	AND	AQUIFER.	

County	 RWPA	 River	
Basin	 Aquifer	 2020	 2030	 2040	 2050	 2060	 2070	 2080	

Anderson I Neches Sparta Aquifer 109 109 109 109 109 109 109 
Anderson I Trinity Sparta Aquifer 198 198 198 198 198 198 198 
Angelina I Neches Sparta Aquifer 390 390 390 390 390 390 390 
Cass D Cypress Sparta Aquifer 011 0 0 0 0 0 0 
Cherokee I Neches Sparta Aquifer 352 352 352 352 352 352 352 
Houston I Neches Sparta Aquifer 505 505 505 505 505 505 505 
Houston I Trinity Sparta Aquifer 977 977 977 977 977 977 977 
Marion D Cypress Sparta Aquifer 0 0 0 0 0 0 0 
Nacogdoches I Neches Sparta Aquifer 362 362 362 362 362 362 362 
Rusk I  Neches Sparta Aquifer 0 0 0 0 0 0 0 
Sabine I Neches Sparta Aquifer 36 36 36 36 36 36 36 
Sabine I Sabine Sparta Aquifer 13 13 13 13 13 13 13 
San Augustine I Neches Sparta Aquifer 163 163 163 163 163 163 163 
San Augustine I Sabine Sparta Aquifer 3 3 3 3 3 3 3 
Shelby I  Sabine Sparta Aquifer 0 0 0 0 0 0 0 
Smith D Sabine Sparta Aquifer 0 0 0 0 0 0 0 
Smith I Neches Sparta Aquifer 0 0 0 0 0 0 0 
Trinity H Trinity Sparta Aquifer 0 0 0 0 0 0 0 
Trinity I Neches Sparta Aquifer 152 152 152 152 152 152 152 
Upshur D Sabine Sparta Aquifer 0 0 0 0 0 0 0 
Wood D Sabine Sparta Aquifer 0 0 0 0 0 0 0 

GMA	11	Total	 	 	
Sparta	
Aquifer	 3,259	 3,259	 3,259	 3,259	 3,259	 3,259	 3,259	

 
11 A zero value indicates the groundwater availability model pumping scenario did not include any pumping in the aquifer. 
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LIMITATIONS:	

The groundwater model used in completing this analysis is the best available scientific tool 
that can be used to meet the stated objectives. To the extent that this analysis will be used 
for planning purposes and/or regulatory purposes related to pumping in the past and into 
the future, it is important to recognize the assumptions and limitations associated with the 
use of the results. In reviewing the use of models in environmental regulatory decision 
making, the National Research Council (2007) noted: 
 

“Models will always be constrained by computational limitations, assumptions, and 
knowledge gaps. They can best be viewed as tools to help inform decisions rather 
than as machines to generate truth or make decisions. Scientific advances will never 
make it possible to build a perfect model that accounts for every aspect of reality or 
to prove that a given model is correct in all respects for a particular regulatory 
application. These characteristics make evaluation of a regulatory model more 
complex than solely a comparison of measurement data with model results.” 

A key aspect of using the groundwater model to evaluate historic groundwater flow 
conditions includes the assumptions about the location in the aquifer where historic 
pumping was placed. Understanding the amount and location of historic pumping is as 
important as evaluating the volume of groundwater flow into and out of the district, 
between aquifers within the district (as applicable), interactions with surface water (as 
applicable), recharge to the aquifer system (as applicable), and other metrics that describe 
the impacts of that pumping. In addition, assumptions regarding precipitation, recharge, 
and streamflow are specific to a particular historic time period. 
Because the application of the groundwater model was designed to address regional scale 
questions, the results are most effective on a regional scale. The TWDB makes no 
warranties or representations relating to the actual conditions of any aquifer at a particular 
location or at a particular time. 
It is important for groundwater conservation districts to monitor groundwater pumping 
and groundwater levels in the aquifer. Because of the limitations of the groundwater model 
and the assumptions in this analysis, it is important that the groundwater conservation 
districts work with the TWDB to refine this analysis in the future given the reality of how 
the aquifer responds to the actual amount and location of pumping now and in the future. 
Historic precipitation patterns also need to be placed in context as future climatic 
conditions, such as dry and wet year precipitation patterns, may differ and affect 
groundwater flow conditions.  
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