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EXECUTIVE SUMMARY: 

The modeled available groundwater for Groundwater Management Area 15 for the Gulf 

Coast Aquifer System is summarized by decade for the groundwater conservation districts 

(Table 1) and for use in the regional water planning process (Table 2). The modeled 

available groundwater estimates range from approximately 515,000 acre-feet per year in 

2020 to approximately 518,000 acre-feet per year in 2069(Table 1). The estimates were 

extracted from results of a model run using the groundwater availability model for the 

central part of the Gulf Coast Aquifer System (version 1.01). The model run files, which 

meet the desired future conditions adopted by district representatives of Groundwater 

Management Area 15, were submitted to the Texas Water Development Board (TWDB) on 

June 28, 2016, as part of the Desired Future Conditions Explanatory Report for 

Groundwater Management Area 15. The explanatory report and other materials submitted 

to the Texas Water Development Board (TWDB) were determined to be administratively 

complete on October 20, 2016. 

REQUESTOR: 

Mr. Tim Andruss, chair of Groundwater Management Area 15. 

DESCRIPTION OF REQUEST: 

In a letter dated June 23, 2016, Mr. Tim Andruss provided the TWDB with the desired 

future conditions of the Gulf Coast Aquifer System adopted by the groundwater 

conservation districts in Groundwater Management Area 15. The Gulf Coast Aquifer System 

includes the Chicot Aquifer, Evangeline Aquifer, Burkeville Confining Unit and the Jasper 

Aquifer (including parts of the Catahoula Formation). TWDB staff worked with INTERA 

Incorporated, the consultant for Groundwater Management Area 15, in reviewing
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model files associated with the desired future conditions. We received clarification from 

INTERA Incorporated, on behalf of Groundwater Management Area 15, on September 18, 

2016, concerning assumptions on variances of average drawdown values per county to 

model results, which was ±3.5 feet for nearly all areas within the Groundwater 

Management Area 15. The exception is Goliad County which has a variance in drawdown of 

±5 feet. The desired future conditions for the Gulf Coast Aquifer System, as described in 

Resolution No. 2016-01 and adopted April 29, 2016, by the groundwater conservation 

districts within Groundwater Management Area 15, are described below: 

 

Groundwater Management Area 15 [all counties] 

Drawdown of the Gulf Coast Aquifer System shall not exceed an average of 13 feet in 

December 2069 from estimated year 2000 conditions. 

 

Aransas County  

Drawdown of the Gulf Coast Aquifer System shall not exceed an average of 0 feet in 

December 2069 from estimated year 2000 conditions. 

 

Bee County 

Drawdown of the Gulf Coast Aquifer System shall not exceed an average of 7 feet in 

December 2069 from estimated year 2000 conditions. 

 

Calhoun County 

Drawdown of the Gulf Coast Aquifer System shall not exceed an average of 5 feet in 

December 2069 from estimated year 2000 conditions. 

 

Colorado County 

Drawdown shall not exceed an average of 17 feet in Chicot and Evangeline Aquifers and 23 

feet in in the Jasper Aquifer in December 2069 from estimated year 2000 conditions. 

 

DeWitt County  

Drawdown of the Gulf Coast Aquifer System shall not exceed an average of 17 feet in 

December 2069 from estimated year 2000 conditions. 
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Fayette County  

Drawdown of the Gulf Coast Aquifer System shall not exceed an average of 16 feet in 

December 2069 from estimated year 2000 conditions. 

 

Goliad County  

Drawdown of the Gulf Coast Aquifer System shall not exceed an average of 10 feet in 

December 2069 from estimated year 2000 conditions. 

 

Jackson County  

Drawdown of the Gulf Coast Aquifer System shall not exceed an average of 15 feet in 

December 2069 from estimated year 2000 conditions. 

 

Karnes County  

Drawdown of the Gulf Coast Aquifer System shall not exceed an average of 22 feet in 

December 2069 from estimated year 2000 conditions. 

 

Lavaca County  

Drawdown of the Gulf Coast Aquifer System shall not exceed an average of 18 feet in 

December 2069 from estimated year 2000 conditions. 

 
Matagorda County  

Drawdown shall not exceed an average of 11 feet in Chicot and Evangeline Aquifers in 

December 2069 from estimated year 2000 conditions. 

 

Refugio County  

Drawdown of the Gulf Coast Aquifer System shall not exceed an average of 5 feet in 

December 2069 from estimated year 2000 conditions. 

 

Victoria County 

Drawdown of the Gulf Coast Aquifer System shall not exceed an average of 5 feet in 

December 2069 from estimated year 2000 conditions. 

 

Wharton County  

Drawdown shall not exceed an average of 15 feet in Chicot and Evangeline Aquifers in 

December 2069 from estimated year 2000 conditions. 
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Based on the adopted desired future conditions, TWDB has estimated the modeled 

available groundwater for the Gulf Coast Aquifer System in Groundwater Management Area 

15. 

METHODS: 

The groundwater availability model for the central part of the Gulf Coast Aquifer System 

(Figure 1) was run using the model files submitted with the explanatory report (GMA 15 

and others, 2016). Model-calculated water levels were extracted for the year 2000 and the 

end of the year 2069, and drawdown was calculated as the difference between water levels 

at the beginning of 2000 and water levels at the end of 2069. Drawdown averages were 

calculated for each county by aquifer and for the entire Groundwater Management Area 15 

by aquifer. As specified in the explanatory report (GMA 15 and others, 2016), drawdown 

for cells which became dry during the simulation (water level dropped below the base of 

the cell) were excluded from the averaging. The calculated drawdown averages were 

compared with the desired future conditions to verify that the pumping scenario achieved 

the desired future conditions within one foot.  

 

The modeled available groundwater values were determined by extracting pumping rates 

by decade from the model results using ZONEBUDGET Version 3.01 (Harbaugh, 2009). 

Annual pumping rates are presented by county and groundwater conservation district, 

subtotaled by groundwater conservation district, and then summed by Groundwater 

Management Area 15 (Figure 2 and Table 1). Annual pumping rates are also presented by 

county, river basin, and regional water planning area within Groundwater Management 

Area 15 (Figure 2 and Table 2). 

 

Modeled Available Groundwater and Permitting 

As defined in Chapter 36 of the Texas Water Code, “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 groundwater availability are described below: 

 Version 1.01 of the groundwater availability model for the central portion of the 
Gulf Coast Aquifer System was used for this analysis. See Chowdhury and others 
(2004) and Waterstone and others (2003) for assumptions and limitations of the 
model. 

 The model has four layers which represent the Chicot Aquifer (Layer 1), the 
Evangeline Aquifer (Layer 2), the Burkeville Confining Unit (Layer 3), and the Jasper 
Aquifer and parts of the Catahoula Formation in direct hydrologic communication 
with the Jasper Aquifer (Layer 4). 

 The model was run with MODFLOW-96 (Harbaugh and others, 1996). 

 Drawdown averages and modeled available groundwater values are based on the 
extent of the model area rather than official aquifer boundaries (Figures 1 and 2). 

 Drawdown for cells with water levels below the base elevation of the cell (“dry” 
cells) were excluded from the averaging per emails exchanged with INTERA, Inc. 
dated October 21, 2015.  

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

 A model drawdown tolerance of up to 5 feet was assumed for Goliad County and up 
to 3.5 feet for the rest of Groundwater Management Area 15 when comparing 
desired future conditions (average drawdown values per county) to model 
drawdown results. 

 Average drawdown by county may include some model cells that represent portions 
of surface water such as bays, reservoirs, and the Gulf of Mexico. 

RESULTS: 

The modeled available groundwater for the Gulf Coast Aquifer System that achieves the 

desired future conditions adopted by Groundwater Management Area 15 increases from 

approximately 515,000 acre-feet per year in 2020 to approximately 518,000 acre-feet per 

year in 2069 (Table 1). The modeled available groundwater is summarized by groundwater 

conservation district and county (Table 1). 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 (Table 2). Small differences of values between table 

summaries are due to rounding. 
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FIGURE 1.  MAP SHOWING GROUNDWATER CONSERVATION DISTRICTS (GCDS) AND COUNTIES IN 
GROUNDWATER MANAGEMENT AREA 15 OVERLAIN ON THE EXTENT OF THE 
GROUNDWATER AVAILABILITY MODEL FOR THE CENTRAL PORTION OF THE GULF 
COAST AQUIFER SYSTEM. 

 

 



GAM Run 16-025 MAG: Modeled Available Groundwater for the Gulf Coast Aquifer System in Groundwater 
Management Area 15 
March 22, 2017 

Page 9 of 16 

 

 
FIGURE 2.  MAP SHOWING REGIONAL WATER PLANNING AREAS, GROUNDWATER CONSERVATION 

DISTRICTS (GCDS), COUNTIES, AND RIVER BASINS IN GROUNDWATER MANAGEMENT 
AREA 15 OVERLAIN ON THE EXTENT OF THE GROUNDWATER AVAILABILITY MODEL 
FOR THE CENTRAL PORTION OF THE GULF COAST AQUIFER SYSTEM. 
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TABLE 1.  MODELED AVAILABLE GROUNDWATER FOR THE GULF COAST AQUIFER SYSTEM IN GROUNDWATER MANAGEMENT AREA 15 
SUMMARIZED BY GROUNDWATER CONSERVATION DISTRICT (GCD) AND COUNTY FOR EACH DECADE BETWEEN 2010 AND 
2069.  VALUES ARE IN ACRE-FEET PER YEAR.  

Groundwater 
Conservation District 

County Aquifer 2010 2020 2030 2040 2050 2060 2069 

Aransas County GCD 
Total 

Aransas Gulf Coast Aquifer 
System 

1,542 1,542 1,542 1,542 1,542 1,542 1,542 

Bee County GCD Total 
Bee Gulf Coast Aquifer 

System 
9,456 9,456 9,431 9,431 9,379 9,379 9,361 

Calhoun County GCD 
Total 

Calhoun Gulf Coast Aquifer 
System 

2,569 7,565 7,565 7,565 7,565 7,565 7,565 

Coastal Bend GCD Total Wharton 
Gulf Coast Aquifer 
System (Chicot and 
Evangeline) 

181,168 181,168 181,168 181,168 181,168 181,168 181,168 

Coastal Plains GCD 
Total 

Matagorda 
Gulf Coast Aquifer 
System (Chicot and 
Evangeline) 

38,828 38,828 38,828 38,828 38,828 38,828 38,828 

Colorado County GCD Colorado 
Gulf Coast Aquifer 
System (Chicot and 
Evangeline) 

79,780 74,964 74,964 72,765 72,765 71,618 71,618 

Colorado County GCD Colorado 
Gulf Coast Aquifer 
System (Jasper) 

918 918 918 918 918 918 918 

Colorado County GCD 
Total 

Colorado 
Gulf Coast Aquifer 
System 

80,698 75,882 75,882 73,683 73,683 72,536 72,536 

Evergreen UWCD Total Karnes 
Gulf Coast Aquifer 
System 

          
10,196  

       
10,196  

       
10,196  

         
3,015  

         
2,917  

         
2,751           2,751  

Fayette County GCD 
Total 

Fayette 
Gulf Coast Aquifer 
System 

1,977 1,853 1,853 1,853 1,853 1,853 1,703 

Goliad County GCD 
Total 

Goliad 
Gulf Coast Aquifer 
System 

             
11,420  

       
11,539  

       
11,539  

       
11,539  

       
11,539  

       
11,552         11,539  
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Groundwater 
Conservation District 

County Aquifer 2010 2020 2030 2040 2050 2060 2069 

Pecan Valley GCD 
Total 

DeWitt 
Gulf Coast Aquifer 
System               

15,471  
       

15,476  
       

15,476  
       

14,485  
       

14,485  
       

14,485         14,485  

Refugio GCD Total Refugio 
Gulf Coast Aquifer 
System 

5,847 5,847 5,847 5,847 5,847 5,847 5,847 

Texana GCD Total Jackson 
Gulf Coast Aquifer 
System 

76,787 90,482 90,482 90,482 90,482 90,482 90,482 

Victoria County GCD 
Total 

Victoria 
Gulf Coast Aquifer 
System 

35,640 44,974 49,970 54,966 54,966 59,963 59,963 

Total (GCDs) 
  

Gulf Coast Aquifer 
System 

         
471,599  

   
494,808  

   
499,779  

   
494,404  

   
494,254  

   
497,951     497,770  

No District-County Bee 
Gulf Coast Aquifer 
System 

10 10 10 10 10 10 10 

No District-County Lavaca 
Gulf Coast Aquifer 
System 

20,253 20,253 20,253 20,253 20,253 20,253 20,239 

No district-County 
Total 

  
Gulf Coast Aquifer 
System 

20,263 20,263 20,263 20,263 20,263 20,263 20,249 

Total for GMA 15   
Gulf Coast Aquifer 
System 

         
491,862  

   
515,071  

   
520,042  

   
514,667  

   
514,517  

   
518,214     518,019  
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TABLE 2 MODELED AVAILABLE GROUNDWATER BY DECADE FOR THE GULF COAST AQUIFER SYSTEM IN GROUNDWATER 
MANAGEMENT AREA 15. 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 

Aransas N San Antonio- Nueces Gulf Coast Aquifer System 1,542 1,542 1,542 1,542 1,542 

Bee N San Antonio- Nueces Gulf Coast Aquifer System 9,439 9,414 9,414 9,362 9,362 

Bee N Nueces Gulf Coast Aquifer System 27 27 27 27 27 

Calhoun L Colorado- Lavaca Gulf Coast Aquifer System 5,210 5,210 5,210 5,210 5,210 

Calhoun L Guadalupe Gulf Coast Aquifer System 18 18 18 18 18 

Calhoun L Lavaca-Guadalupe Gulf Coast Aquifer System 2,330 2,330 2,330 2,330 2,330 

Calhoun L San Antonio- Nueces Gulf Coast Aquifer System 7 7 7 7 7 

Colorado K Brazos-Colorado 
Gulf Coast Aquifer System (Chicot and 
Evangeline) 

15,342 15,342 15,342 15,342 15,342 

Colorado K Brazos-Colorado 
Gulf Coast Aquifer System (Jasper 
Aquifer) 

49 49 49 49 49 

Colorado K Colorado 
Gulf Coast Aquifer System (Chicot and 
Evangeline) 20,506 20,506 20,066 20,066 20,066 

Colorado K Colorado 
Gulf Coast Aquifer System (Jasper 
Aquifer) 

273 273 273 273 273 

Colorado K Lavaca 
Gulf Coast Aquifer System (Chicot and 
Evangeline) 39,116 39,116 37,357 37,357 36,210 

Colorado K Lavaca 
Gulf Coast Aquifer System (Jasper 
Aquifer) 

596 596 596 596 596 

Dewitt L Guadalupe Gulf Coast Aquifer System  
11,358 11,358 10,470 10,470 10,470 

Dewitt L Lavaca-Guadalupe Gulf Coast Aquifer System 
417 417 417 417 417 

Dewitt L Lavaca Gulf Coast Aquifer System 
2,935 2,935 2,935 2,874 2,874 

Dewitt L San Antonio Gulf Coast Aquifer System 
766 766 724 724 724 
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County RWPA River Basin Aquifer 2020 2030 2040 2050 2060 

Fayette K Brazos Gulf Coast Aquifer System 2 2 2 2 2 

Fayette K Colorado Gulf Coast Aquifer System 989 989 989 989 989 

Fayette K Lavaca Gulf Coast Aquifer System 862 862 862 862 862 

Goliad L Guadalupe Gulf Coast Aquifer System 4,377 4,377 4,377 4,377 4,380 

Goliad L San Antonio- Nueces Gulf Coast Aquifer System 1,190 1,190 1,190 1,190 1,195 

Goliad L San Antonio  Gulf Coast Aquifer System 5,972 5,972 5,972 5,972 5,977 

Jackson P Colorado-Lavaca Gulf Coast Aquifer System 28,025 28,025 28,025 28,025 28,025 

Jackson P Lavaca-Guadalupe Gulf Coast Aquifer System 12,875 12,875 12,875 12,875 12,875 

Jackson P Lavaca Gulf Coast Aquifer System 49,582 49,582 49,582 49,582 49,582 

Karnes L Guadalupe Gulf Coast Aquifer System 11 11 11 11 11 

Karnes L Nueces Gulf Coast Aquifer System 1,057 1,057 78 78 78 

Karnes L San Antonio Gulf Coast Aquifer System 9,082 9,082 2,880 2,782 2,616 

Karnes L San Antonio-Nueces Gulf Coast Aquifer System 46 46 46 46 46 

Lavaca P Guadalupe Gulf Coast Aquifer System 41 41 41 41 41 

Lavaca P Lavaca-Guadalupe Gulf Coast Aquifer System 401 401 401 401 401 

Lavaca P Lavaca Gulf Coast Aquifer System 19,811 19,811 19,811 19,811 19,811 

Matagorda K Brazos-Colorado 
Gulf Coast Aquifer System (Chicot and 
Evangeline) 

15,282 15,282 15,282 15,282 15,282 

Matagorda K Colorado-Lavaca 
Gulf Coast Aquifer System (Chicot and 
Evangeline) 

20,329 20,329 20,329 20,329 20,329 

Matagorda K Colorado  
Gulf Coast Aquifer System (Chicot and 
Evangeline) 

3,217 3,217 3,217 3,217 3,217 

Refugio L San Antonio- Nueces Jasper Aquifer 5,526 5,526 5,526 5,526 5,526 

Refugio L San Antonio Gulf Coast Aquifer System 321 321 321 321 321 

Victoria L Guadalupe Gulf Coast Aquifer System 17,600 22,596 27,592 27,592 27,592 

Victoria L Lavaca-Guadalupe Gulf Coast Aquifer System 25,451 25,451 25,451 25,451 30,448 

Victoria L Lavaca Gulf Coast Aquifer System 234 234 234 234 234 

Victoria L San Antonio Gulf Coast Aquifer System 1,689 1,689 1,689 1,689 1,689 



GAM Run 16-025 MAG: Modeled Available Groundwater for the Gulf Coast Aquifer System in Groundwater Management Area 15 
March 22, 2017 

Page 14 of 16 

 

County RWPA River Basin Aquifer 2020 2030 2040 2050 2060 

Wharton K Brazos-Colorado 
Gulf Coast Aquifer System (Chicot and 
Evangeline) 

50,527 50,527 50,527 50,527 50,527 

Wharton K Colorado-Lavaca 
Gulf Coast Aquifer System (Chicot and 
Evangeline) 16,196 16,196 16,196 16,196 16,196 

Wharton P Colorado-Lavaca 
Gulf Coast Aquifer System (Chicot and 
Evangeline) 14,091 14,091 14,091 14,091 14,091 

Wharton K Colorado 
Gulf Coast Aquifer System (Chicot and 
Evangeline) 35,910 35,910 35,910 35,910 35,910 

Wharton P Colorado 
Gulf Coast Aquifer System (Chicot and 
Evangeline) 873 873 873 873 873 

Wharton K Lavaca 
Gulf Coast Aquifer System (Chicot and 
Evangeline) 579 579 579 579 579 

Wharton P Lavaca 
Gulf Coast Aquifer System (Chicot and 
Evangeline) 62,992 62,992 62,992 62,992 62,992 

GMA 15 Total     Gulf Coast Aquifer System 515,071 520,042 514,667 514,517 518,214 
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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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