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GOLIAD COUNTY GROUNDWATER CONSERVATION DISTRICT 
MANAGEMENT PLAN 

 
Approved November 13, 2008 

 
DISTRICT MISSION 

 
The Goliad County Groundwater Conservation District (GCGCD) will provide, through the making 

and enforcement of rules, for the protection, preservation, and conservation of groundwater, and will 
prevent waste of groundwater from the Gulf Coast Aquifer to the extent of which the District has jurisdiction.  
The District will implement water conservation strategies and management strategies to maintain 
groundwater availability from the Gulf Coast Aquifer on a sustainable basis and work with other 
groundwater Districts in the groundwater management area to make this an achievable goal during the 
rulemaking process.  The GCGCD Board will consider all groundwater uses and needs. 
 

STATEMENT OF GUIDING PRINCIPLES 
 

Goliad County Groundwater Conservation District is dedicated to assure long-term availability of 
adequate good quality groundwater for Goliad and surrounding counties.  Goliad and surrounding counties 
have a large agricultural based rural community, which relies heavily on groundwater.  Therefore, 
groundwater resources are of vital importance to the continued vitality of the citizens, economy and 
environment within the District area. 
 

Goliad County is located over the recharge area of the Evangeline and Chicot segment of the Gulf 
Coast Aquifer.  It is imperative that the Gulf Coast Aquifer be managed on a sustainable basis to protect the 
many shallow domestic wells in the District and many more in surrounding counties.  The preservation of 
the groundwater resources can be managed in the most prudent and cost-effective manner through the 
regulation of large capacity wells as affected by the Districtôs well production and well spacing rules. 
 

GENERAL DESCRIPTION 
 

The Goliad County Groundwater Conservation District was created in 2001 by authority of HB3651 
of the 77th Texas Legislature.  Goliad County voters approved the District on November 6, 2001.  The 
original management plan was adopted on February 6, 2003, and approved by the Texas Water 
Development Board on May 12, 2003.  The District has the same boundary as Goliad County, Texas 
containing 551,040 acres of land with 90 percent of this acreage being utilized as rangeland for livestock 
production.  The District (County) bounded on the north by DeWitt County, on the east by Victoria County, 
on the South by Refugio County, and on the west by Bee County and Karnes County. 

 
TIME PERIOD OF THIS PLAN 

 
This District Management Plan becomes effective immediately following adoption by the Goliad 

County Groundwater Conservation District Board of Directors and approval as administratively complete by 
the Texas Water Development Board.  This plan will remain in effect for a period of 5 years or until a 
revised or amended plan may be approved, whichever comes first. 
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GROUNDWATER RESOURCES 
 

The outcrop region of the Evangeline Aquifer and the Chicot Aquifer, both components of the Gulf 
Coast Aquifer, is the source of water for Goliad County. 

 
Gulf Coast Aquifer 

 
The Gulf Coast aquifer forms a wide belt along the Gulf of Mexico from Florida to 

Mexico. In Texas, the aquifer provides water to all or parts of 54 counties and extends from 
the Rio Grande northeastward to the Louisiana-Texas border.  Municipal and irrigation 
uses account for 90 percent of the total pumpage from the aquifer. The Greater Houston 
metropolitan area is the largest municipal user, where well yields average about 1,600 
gal/min.   

 
The aquifer consists of complex interbedded clays, silts, sands, and gravels of 

Cenozoic age, which are hydrologically connected to form a large, leaky artesian aquifer 
system. This system comprises four major components consisting of the following 
generally recognized water-producing formations. The deepest is the Catahoula, which 
contains ground water near the outcrop in relatively restricted sand layers. Above the 
Catahoula is the Jasper aquifer, primarily contained within the Oakville Sandstone. The 
Burkeville confining layer separates the Jasper from the overlying Evangeline aquifer, 
which is contained within the Fleming and Goliad sands. The Chicot aquifer, or upper 
component of the Gulf Coast aquifer system, consists of the Lissie, Willis, Bentley, 
Montgomery, and Beaumont formations, and overlying alluvial deposits. Not all formations 
are present throughout the system, and nomenclature often differs from one end of the 
system to the other.  Maximum total sand thickness ranges from 700 feet in the south to 
1,300 feet in the northern extent.  

 
Water quality is generally good in the shallower portion of the aquifer. Ground 

water containing less than 500 mg/l dissolved solids is usually encountered to a maximum 
depth of 3,200 feet in the aquifer from the San Antonio River Basin northeastward to 
Louisiana. From the San Antonio River Basin southwestward to Mexico, quality 
deterioration is evident in the form of increased chloride concentration and saltwater 
encroachment along the coast. Little of this ground water is suitable for prolonged irrigation 
due to either high salinity or alkalinity, or both. In several areas at or near the coast, 
including Galveston Island and the central and southern parts of Orange County, heavy 
municipal or industrial pumpage had previously caused an updip migration, or saltwater 
intrusion, of poor-quality water into the aquifer. Recent reductions in pumpage here have 
resulted in stabilization and, in some cases, even improvement of ground-water quality.   

 
Years of heavy pumpage for municipal and manufacturing use in portions of the 

aquifer have resulted in areas of significant water-level decline. Declines of 200 feet to 300 
feet have been measured in some areas of eastern and southeastern Harris and northern 
Galveston counties. Other areas of significant water-level declines include the Kingsville 
area in Kleberg County and portions of Jefferson, Orange, and Wharton counties. Some of 
these declines have resulted in compaction of dewatered clays and significant land surface 
subsidence. Subsidence is generally less than 0.5 foot over most of the Texas coast, but 
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has been as much as nine feet in Harris and surrounding counties. As a result, structural 
damage and flooding have occurred in many low-lying areas along Galveston Bay in 
Baytown, Texas City, and Houston. Conversion to surface-water use in many of the 
problem areas has reversed the decline trend. 
 

The portion of the Gulf Coast Aquifer in the Goliad County area contains generally 
good quality water.  The Aquifer depth ranges from approximately 450 feet in north Goliad 
County to approximately 1200 feet in south Goliad County. 
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GROUNDWATER RECHARGE 

 
The following data is from the Texas Cooperative Extension for Goliad County.  Goliad Countyôs 

yearly rainfall has been recorded since 1913.  The lowest rainfall year was 1917 and with 9.73 inches and 
the highest year was 1981 with 66.4 inches.  The average annual rainfall from 1913 through 2007 was 35 
inches.  From a study conducted by GCGCD, sixty to seventy percent (60 to 70%) of the annual rainfall 
normally occurs in 4 to 5% of the days.  The remaining 30 to 40% is in small amounts most of which will be 
utilized by vegetation or evaporated.  Using the yearly average of 35 inches, 65% of rainfall equals 23 
inches.  Much of these 23 inches occurs during rainstorms and is therefore lost as surface water runoff to 
ditches, ravines, creeks, and rivers.  The net result is that annually only a few net inches of rainfall actually 
can be applied as aquifer recharge.  During drought periods, a significant negative recharge can occur. 

 
Recharge Rates for the Major Aquifers (from TWDB Website). 
 
The main techniques for estimating recharge are Darcyôs law, groundwater modeling, and base 

flow discharge.  Darcyôs Law is widely applied in the confined sections of the Carrizo-Wilcox and Gulf Coast 
Aquifers.  Groundwater modeling is used in most aquifers.   

 
Recharge rates in the Gulf Coast Aquifer range from 0.1 to 2 in/yr.  The Gulf Coast Aquifer higher 

recharge rates are in upland areas with sandy soils.   
 

The District (Goliad County) consists of 551,040 acres.  Using TWDB published recharge rate of 
the Gulf Coast Aquifer of 0.0004 to 2 inches per year the annual recharge range calculates to range from 
18.4 acre feet to 91,840 acre feet. 
 
 From the TWDB GAM Run 5-27 the recharge for the aquifers utilized, the Chicot and the 
Evangeline, is as follows: 

Chicot average recharge = 10,612 AFY 
Chicot drought of record recharge = 5,582 AFY 
Evangeline average recharge = 7,468 AFY 
Evangeline drought of record recharge =      3,928 AFY 

 
 Recharge is only one component of a water budget in determining the future condition of an 
aquifer.  GAM run 5-27 is a good illustration.  At a projected pumping rate of 6,605 AFY from the Chicot and 
Evangeline Aquifers, water is required to be taken from storage (reduction of aquifer volume) even though 
recharge is significantly greater than pumping.  
 
 GCGCD has monitored water levels in 50+ wells and plans to add additional wells to the monitor 
program.  This monitoring program has been in place for 5 years and in another 5 years should be able to 
provide valuable information to the aquifer modeling program. 
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Summary of Water Budget from TWDB GAM Run 08-09 Averaged for Years 1981-1999 
 
Table 1:  Selected flow terms for each aquifer layer, into and out of the Goliad County Groundwater 

Conservation District, averaged for the years 1981 to 1999 from the groundwater availability 
model of the central part of the Gulf Coast Aquifer. Flows include fresh to slightly saline waters. 
Flows are reported in acre-feet per year. All numbers are rounded to the nearest 1 acre-foot. 
Note: a negative sign refers to flow out of the aquifer in the district. A positive sign refers to flow 
into the aquifer in the district. 

 

Aquifer 
Surface 
water 
inflow 

Surface 
water 

outflow 

Lateral 
inflow into 

district 

Lateral 
outflow 
from 

district 

Net inter-
aquifer 
flow 

(upper) 

Net inter-
aquifer 
flow 

(lower) 

Chicot (Layer 1) 3,360 -8,583 712 -4,586 0 -771 

Evangeline (Layer 2) 11,441 -13,996 3,641 -9,299 771 369 

Burkeville (Layer 3) 0 0 46 -50 -369 265 

Jasper (Layer 4) 0 0 647 -503 -265 0 

 
Table 2:   Summarized information needed for the Goliad County Ground Water Conservation Districtôs 

management plan. All values reported in acre-feet per year. All numbers are rounded to the 
nearest 1 acre-foot.  

 

Management Plan requirement Aquifer Results  

Estimated annual amount of recharge 
from precipitation to the district 

Chicot (Layer 1) 9,437 

Evangeline (Layer 2) 7,139 

Burkeville (Layer 3) 0 

Jasper (Layer 4) 0 

Estimated annual volume of water that 
discharges from the aquifer to springs 
and any surface water body including 
lakes, streams, and rivers 

Chicot (Layer 1) 8,583 

Evangeline (Layer 2) 13,996 

Burkeville (Layer 3) 0 

Jasper (Layer 4) 0 

Estimated annual volume of flow into the 
district within each aquifer in the district 

Chicot (Layer 1) 712 

Evangeline (Layer 2) 3,641 

Burkeville (Layer 3) 46 

Jasper (Layer 4) 647 

Estimated annual volume of flow out of 
the district within each aquifer in the 
district 

Chicot (Layer 1) 4,586 

Evangeline (Layer 2) 9,299 

Burkeville (Layer 3) 50 

Jasper (Layer 4) 503 

Estimated annual net volume of flow 
between each aquifer in the district 

Chicot into Evangeline 771 

Burkeville into Evangeline  369 

Burkeville into Jasper 265 
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Summary of Water Budget Using Current Pumping 
 

TWDB GAM 5-27 attached information for normal and drought of record 2005 pumpage of 4,304 
AFY for Chicot and Evangeline Aquifers is projected out to a pumping of 6,605 AFY which is projected to 
occur prior to the year 2010. 

 
The charts on next page show the annual flow, in acre-feet, of water into (Inflow) and out of 

(outflow) each aquifer in the GMA for the central part of the Gulf Coast aquifer in Goliad County.   
The components of the budgets are: 
 
Lakes and Reservoirs ï This is water that flows into an aquifer from a surface lake or reservoir. 
 
Wetlands ï This is water that drains from an aquifer if water levels are above the elevation of the wetlands. 
 
Wells ï This is water produced from wells in each aquifer. 
 
Rivers and Streams ï This is water that flows between streams and rivers and an aquifer. 
 
Recharge ï This component simulates areally distributed recharge due to precipitation falling on out crop 
areas of aquifers. 
 
Evapotranspiration ï This is water that flows out of an aquifer due to direct evaporation and plant 
transpiration. 
 
Storage ï This is water stored in the aquifer. 
 
Flow between aquifers ï This describes the vertical flow, or leakage, between two aquifers. 
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Summary of Water Budget for Goliad County Using Drought-of-Record Recharge 
(flows in acre-feet/year) 

 
Chicot Aquifer 

 Inflow Outflow 
Lakes and Reservoirs* 1,543 0 
Wetlands** 0 8 
Well 0 1,049 
Rivers and Streams*** 3,238 6,705 
Recharge 5,582 0 
Evapotranspiration 0 1,058 
Storage 2,247 0 
   
Lateral inflow 926 4,162 
Flow between Evangeline Aquifer 799 1,353 

Total Water Budget 14,334 14,334 

   

Evangeline Aquifer 
 Inflow Outflow 
Lakes and Reservoirs* 0 0 
Wetlands** 0 1 
Well 0 5,556 
Rivers and Streams*** 23,558 13,835 
Recharge 3,928 0 
Evapotranspiration 0 92 
Storage 1,343 0 
   
Lateral inflow 9,557 19,766 
Flow between Chicot Aquifer 1,353 799 
Flow between Burkeville Confining Unit 505 204 

Total Water Budget 40,244 40,253 
*Lakes and reservoirs were modeled using the MODFLOW river package 
**Wetlands were modeled using the MODFLOW drain package 
***Rivers and streams were modeled using the MODFLOW stream package 
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Summary of Water Budget for Goliad County Using Average Recharge 

(flows in acre-feet/year) 

 
Chicot Aquifer 

 Inflow Outflow 
Lakes and Reservoirs* 1,491 0 
Wetlands** 0 12 
Well 0 1,049 
Rivers and Streams*** 2,721 8,266 
Recharge 10,612 0 
Evapotranspiration 0 1,200 
Storage 38 0 
   
Lateral inflow 970 4,436 
Flow between Evangeline Aquifer 799 1,659 

Total Water Budget 16,623 16,622 

 
 

  

Evangeline Aquifer 
 Inflow Outflow 
Lakes and Reservoirs* 0 0 
Wetlands** 0 1 
Well 0 5,556 
Rivers and Streams*** 22,987 15,603 
Recharge 7,468 0 
Evapotranspiration 0 104 
Storage 96 0 
   
Lateral inflow 9,649 19,992 
Flow between Chicot Aquifer 1,659 791 
Flow between Burkeville Confining Unit 442 245 

Total Water Budget 42,302 42,292 
*Lakes and reservoirs were modeled using the MODFLOW river package 
**Wetlands were modeled using the MODFLOW drain package 
***Rivers and streams were modeled using the MODFLOW stream package 
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GROUNDWATER RECHARGE ENHANCEMENT 
 

60 to 70% of the Districtôs annual rainfall occurs during large rainstorms and much of this rainfall is 
lost as surface water runoff.  By installing small reservoirs on drainage gullies some of the runoff can be 
captured and will serve to recharge the Aquifer.  An additional benefit of these reservoirs is water for 
livestock and wildlife, and erosion control.  Annually landowners are installing new surface stock tanks.  
GCGCD is researching the possibility of enhancing this program as needed. 

 
GOLIAD COUNTY HISTORIC GROUNDWATER PUMPING USE 

 In acre feet 
 

CATEGORY 2003¹ 2004¹ 2005² 2006² 2007²  

       

       

Municipal  885 659* 1023 1062 1087  

Manufacturing 0 0 0 0 0  

Steam - Electric 127 98 150 150 150  

Irrigation 1894 1585 1007 2499 2500  

Mining, Incl. (Oil and Gas) 13 7 398 1200 1200  

Livestock 941 40** 1360 920 920  

Recreation 0 0 110 192 192  

Industrial 0 0 33 173 173  

       

Miscellaneous Usages   221           

       
Fire Departments, not 
municipal 0 0 2 4 4  

       

       

Water use totals 3860 2389 4304 6200 6226  

       

¹ Source of 2003 and 2004 numbers is the TWDB Water Use Survey 
*State Water Plan numbers for 2004 are not consistent with Historic Population growth.  The numbers used 
are being required by TWDB. 
** State Water Plan numbers are not consistent with State Livestock Inventory.  The numbers used are 
being required by TWDB. 
² Values shown are from GCGCD records.     
Groundwater use values in the Region L Water Plan and subsequently in the State Water Plan may be 
lower than those provided by GCGCD for the following reasons: 

1. The Region L Water Plan provides no usage numbers for oil and gas exploration. 
2. The Region L Water Plan understates groundwater use for livestock during drought. 
3. GCGCD has recently issued new permits for irrigation. 
4. The Region L Plan does not provide groundwater use for ISL uranium mining. 
5. The Region L Plan does not allocate groundwater use for the Coleto Creek Reservoir recreational 

activity. 
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CURRENT AND PROJECTED GROUNDWATER PUMPAGE AND USE 
In acre feet 

 

 
GOLIAD COUNTY GROUNDWATER PUMPING 

 

 
CATEGORY 

 
2007 

 
2010 

 
2020 

 
2030 

 
2040 

 
2050 

 
2060 

 
County/Other Domestic 

 
650 

 
667 

 
734 

 
807 

 
888 

 
977 

 
1075 

Municipal ï Goliad & WSC 437 473 480 527 553 577 594 
Manufacturing 0 0 100 100 150 150 200 
Steam ï Electric 150 150 275 275 275 400 400 
Irrigation 2500 2500 2500 2000 2000 1500 1500 
Mining, Including Oil & Gas 1200 1200 1000 1000 500 500 500 
Livestock 920 920 920 900 900 850 850 
Recreation 192 200 250 250 300 300 350 
Industrial 173 200 200 200 250 250 300 
Fire Departments, Rural 4 4 6 6 8 8 10 
Uranium Mining & Exploration 0 800 2400 2800 2400 800 0 
Airpark Development 0 0 150 150 200 200 250 
        
Total Water Budget 6226 7114 9015 9015 8424 6512 6029 

 
Over the next 50 years the District projects that use of Gulf Coast Aquifer Groundwater for 

livestock will remain relatively constant.  Irrigation use may decline as cropland continues to be converted 
to grassland.  Domestic rural use of groundwater is projected to increase significantly due to continued rural 
population increase. 
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