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I. District Mission and Goal 
The mission of the Refugio Groundwater Conservation District is to manage, protect, and 
conserve the groundwater resources of Refugio County, Texas, while protecting private property 
rights and promoting constructive and sustainable development in Refugio County. 
 
The goal of the Refugio Groundwater Conservation District in pursuing its mission is the 
sustainability of the groundwater resources of Refugio County. 
 

II. Purpose of the Management Plan 
Senate Bill 1 (SB 1), enacted in 1997, and Senate Bill 2 (SB 2), enacted in 2001, established a 
comprehensive statewide planning process, including for requirements for groundwater 
conservation districts under the Texas Water Code Chapter 36 to manage and conserve the 
groundwater resources of the State of Texas. This legislation requires that each groundwater 
conservation district develop a management plan that defines the District’s water needs and 
supply within the District and to establish goals that the District will use to manage groundwater 
in order to meet those needs. 
 
House Bill 1763, enacted in 2005, requires joint planning among districts within the same 
Groundwater Management Area (GMA). These districts must establish the Desired Future 
Conditions (DFCs) of the aquifers within their respective GMAs. Through this process, the 
Districts will submit the desired future conditions of the aquifer to the executive administrator of 
the Texas Water Development Board (TWDB). The TWDB will calculate the managed available 
groundwater in each district within the management area based upon the submitted desired future 
conditions of the aquifer within the GMA. Technical information, such as the desired future 
conditions of the aquifers within the District's jurisdiction and the amount of managed available 
groundwater from such aquifers is required by statute to be included in the District's 
management plan and will guide the District's regulatory and management policies. 

III. District Information 

A. Creation 
The District was created by S.B. 1911, 76th Legislature and continued by H.B. 2046, 77th 
Legislature. The District was ratified by the citizens of Refugio County through a confirmation 
election on November 6, 2001. The boundaries of the District are coterminous with those of 
Refugio County, Texas. The economy of the County and the District is dominated by petroleum, 
agriculture, tourism, and light industrial activities. Agricultural income is derived primarily from 
beef cattle production, farming, hunting, and outdoor recreation. 

B. Directors 
The Board of Directors consists of five members. One director is elected by the qualified voters 
of the entire district, and one director is elected from each County Commissioner’s precinct by 
the qualified voters of that precinct. Directors serve four year terms with a two year staggered 
interval. Directors from Precinct 1, 2 and 3 serve the same term period while directors from 
Precinct 4, and at-large serve the same term.  
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C. Authority 
The District has all of the rights, powers, privileges, authority, functions, and duties provided by 
the general law of this state, including Chapter 36, Water Code, applicable to groundwater 
conservation districts created under Section 59, Article XVI, Texas Constitution.  Therefore it 
has the duty to provide for the conservation, preservation, protection, recharging, and the 
prevention of waste of groundwater and to control subsidence. Under Chapter 36 it has the duty 
to create its management plan in order to adopt goals and performance standards to meet those 
duties. 

Under Chapter 36 the District has the authority to adopt and enforce rules, including rules to 
limit groundwater production, and impose spacing requirements to minimize as far as 
practicable the drawdown of the water table or the reduction of artesian pressure, to control 
subsidence, to prevent the interference between wells, to prevent the degradation of water 
quality, or to prevent waste. 

D. Location of the District 
The District is located on the coastal plain of Texas and includes the entire area of Refugio 
County.  Refugio County has a land area of 770 square miles (Census, 2002) and is located in the 
northeast portion of the coastal bend region.  It is surrounded by Victoria County in the North, 
Calhoun County along northeast, Goliad County in the west, Bee County in the southwest, San 
Patricio County in the South and Aransas County and the Gulf of Mexico along the east.  It falls 
in the Tropical/Subtropical Steppe Ecosystem Division (Norwine, 1995).  According to 
Trewertha (1968), the climate in this region is semi-arid and is characterized by hot and humid 
summers and mild winters. 
 
In recent times, eco-tourism, recreational fishing and hunting are seen as major drivers of 
economy (RCDC, 2002).  In addition to the saltwater fishing in the bays, fresh water fishing is 
also available at the Mission, Aransas, San Antonio, and Guadalupe Rivers in Refugio County, 
as well as at nearby lakes.  Refugio County, is part of the Great Texas Coastal Birding Trail, and 
offers views of over 400 species of birds, including the rare Whooping Crane, which makes its 
winter home in the Aransas Wildlife Refuge, located near Austwell, Refugio County and 
adjoining Aransas County.  It is estimated that 15,590,000 tourists visit annually within 50 miles 
radius of Refugio County and an average of 30 tour buses daily travel through the town of 
Refugio (RCDC, 2002).  This recent trend towards tourism-oriented economy and the associated 
water demands must be accounted for in long-term water planning endeavors. 

E. Topography and Drainage 
Refugio County is located on the Coastal Plain.  The highest elevation in the County is about 86 
feet above mean sea level along the north-northwestern corner.  The eastern portion of the 
County, especially near the gulf coast is a low lying area with elevations very near (within 10 
feet) to the mean sea level. 

F. Groundwater Resources 
The Gulf Coast aquifer has been divided into four units, each of which can be generally 
correlated to different sedimentary formations (Baker, 1979) and has different hydraulic 
properties (Chowdhury and Mace, 2003; Chowdhury and others, 2004; Kasmarek and Robinson, 
2004). The deepest of these is the Catahoula confining system, which includes the Frio 
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Formation, the Anahuac Formation, and the Catahoula Tuff or Sandstone. The Catahoula is 
overlain by the Jasper aquifer, which consists of the Oakville Sandstone and Fleming Formation. 
The upper part of the Fleming Formation forms the Burkeville confining system. This separates 
the Jasper aquifer from the Evangeline aquifer, which is made up of water within the Goliad 
Sand. The shallowest unit, the Chicot aquifer, is made up of the Willis Sand, the Bentley and 
Montgomery formations, the Beaumont Clay, and alluvial deposits at the surface (Baker, 1979). 
The total sand thickness in all four units ranges from 700 feet in the south to 1,300 feet in the 
north (Ashworth and Hopkins, 1995).1 

  

                                                      
1 Davidson,S.C., and Mace, R.E., 2006 Aquifers of the Gulf Coast of Texas Report 365, 9 p. 
2 Davidson,S.C., and Mace, R.E., 2006 Aquifers of the Gulf Coast of Texas Report 365, 9 p. 

3 Source: TWDB Historic Water Use Survey Summary Database 
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Figure 1: Stratigraphic column showing sediment successions formed during the Oligocene to the 
Pleistocene periods. Hydrostratigraphic divisions for corresponding stratigraphic units are indicated (after 
Baker 1979). 
 
The Gulf Coast Aquifer within the Refugio County can be considered to comprise of two 
principal aquifer subsystems – namely, the “Beaumont/Lissie Sand” subsystem (Chicot Aquifer) 
that extends to about 500 – 700 feet below the ground surface (bgs), and the “Goliad Sand” 
subsystem (Evangeline Aquifer) that begins at roughly 600 feet below the ground surface and 
extends to about 300 to 600 beyond. However, the water yields and water quality vary 
significantly with depth within the County.   
 

A. Groundwater Quality 

 
Water quality often determines whether or not water can be used for drinking, industry, 
irrigation, or other uses. The salinity—or amount of dissolved solids—of groundwater in the 
aquifer increases naturally in deep parts of the Gulf Coast aquifer, toward the coast. In addition, 
the eastern part of the aquifer contains significantly higher amounts of chloride, sulfate, and 
sodium than the western part.  
 
Researchers are starting to find that groundwater can constitute a significant amount of 
freshwater flow to coastal areas and may have important impacts on coastal areas, including 
estuaries.2 
 

G. Surface Water Resources 
The major surface water features of the County and its vicinity include the San Antonio and 
Guadalupe Rivers along the north, Mission River and Copano Creek along the central part of the 
County and the Aransas River along the southern boundary of the County.  Refugio County also 
contains shorelines on Copano, Mission, Hynes and San Antonio bays.  
 

H. Drought Contingency Plan 
A drought contingency plan to cope with the effects of water supply shortages due to climatic or 
other conditions may be developed by the District and will be adopted by the Board of Directors 
after notice and hearing.  In developing the contingency plan, the District will consider the 
economic effect of conservation measures upon all water storage conditions, the unique 
hydrogeologic conditions of the aquifer and the appropriate conditions under which to implement 
the contingency plan. 

IV. Statement of Guiding Principles 
The groundwater resources of Refugio County (“the County”) are of vital importance to all 
citizens, and as the economic activities of the County continue to increase, additional pressure 
will be placed on the groundwater resources of the County. The preservation of this vital 
resource can be managed in prudent and cost effective manner through education, cooperation 
                                                      

2 Davidson,S.C., and Mace, R.E., 2006 Aquifers of the Gulf Coast of Texas Report 365, 9 p. 
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and development of a comprehensive understanding of the aquifer system in the District. The 
Refugio Groundwater Conservation District (“the District”), managed and controlled locally, is 
the most practical means of preventing over-development of the natural resources of the County. 
 
The District can achieve its mission and goals by increasing the quantity and quality of 
knowledge regarding the groundwater resources of the County, encouraging the most efficient 
use of groundwater, preserving and improving groundwater quality, and increasing public 
awareness and education of groundwater issues. Believing that local control of local resources is 
critical to the District’s mission and goal, the District will monitor the activities of the Texas 
Legislature and  Texas Water Planning Groups, along with the rules and orders of state agencies 
which may affect the private ownership, use, and management of groundwater. 

 

V. Criteria for Plan Approval 
 

A.  Planning Horizon 
 

The planning period for this plan is ten (10) years from the date of approval by the TWDB. This 
plan will be reviewed within five (5) years as required by TWC 36.1072(e).The District will 
consider the necessity to amend the plan and re-adopt the plan with or without amendments as 
required by TWC 36.1072(e) every five (5) years. This management plan will remain in effect 
until replaced by a revised management plan approved by the TWDB. 
 

B. Board of Directors Resolution 
 

Certified copy of the Refugio Groundwater Conservation District Resolution adopting the 
management plan as required by, 31 TAC §356.6(a)(2). 
 
A certified copy of the Groundwater Conservation District Resolution adopting the plan is 
located in Appendix B - District Resolution. 
 

C.  Plan Adoption 
 

Evidence that the plan was adopted following notice and hearing, as required by 31 TAC 
§356.6(a)(4). 
 
Public Notices documenting that the Plan was adopted following appropriate public meetings 
and hearings are located in Appendix C – Notice of Meetings. 
 

D.  Coordination with Surface Water Management Entities 
 



Refugio Groundwater Conservation District Management Plan 
 

 Page 8  

Evidence that following notice and hearing the District coordinated with Surface Water 
Management Entities, as required by Texas Water Code § 36.1071 (a). 

 
Letters transmitting copies of this plan to the Guadalupe Blanco River Authority and the San 
Antonio River Authority and the Region L (South Central Texas Regional Planning Group) are 
located in Appendix D – Letters to Surface Water Management Entities/ Regional Water 
Planning Groups. 
 

VI. Technical Information Required by Texas Water Code § 36.1071 and 31 TAC  
§356.5 

 

A. Managed Available Groundwater 
Estimate of the Managed Available Groundwater in the District based upon the desired 
future condition of the aquifer, if available from TWDB, as required by TWC § 36.1071 
(e)(3)(A) and 31 TAC §356.5 (a)(5)(A). 
 

Managed Available Groundwater is defined in TWC §36.001 as "the amount of water that may 
be permitted by a district for beneficial use in accordance with the Desired Future Condition of 
the aquifer."  Under Texas Water Code § 36.108 (d), the Desired Future Condition of the aquifer 
may only be determined through joint planning with other Groundwater Conservation Districts 
(GCDs) in the same Groundwater Management Area (GMA) as required by the 79th Legislature 
with the passage of HB 1763 into law. 
 
Estimates of the Managed Available Groundwater are obtained through the Groundwater 
Management Area (GMA) joint planning process.  Refugio Groundwater Conservation District is 
part of the GMA 15 which is currently in the process of developing Desired Future Conditions 
that will lead to the quantitative estimates of Managed Available Groundwater (MAG) that will 
be developed by the Texas Water Development Board.  As such, estimates for MAG for the 
District are currently unavailable.  Previous modeling studies have indicated that groundwater 
availability could range between 20,000 – 42,000 ac-ft/yr depending upon the preferences of the 
stakeholders.  Several technical stakeholder workshops have been carried out in the last years 
and based on the inputs generated, the major factors concerning the Desired Future Conditions of 
the aquifer include – 1) prevention of excessive drawdowns in the shallow wells; 2) deterioration 
of groundwater quality due to advancement of the (high salinity) poor water quality line along 
the coast; 3) maintaining ambient surface water-groundwater interactions at perennial streams 
such as the Mission River.   
 
 

B. Annual Groundwater Use 
 
Estimate of the amount groundwater being used within the District on an annual basis, as 
required by TWC § 36.1071 (e)(3)(B) and 31 TAC §356.5 (a)(5)(B). 
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Figure 2: Historical Water Use in the Refugio Groundwater Conservation District (Data 

from Water Use Survey, Texas Water Development Board3) Source: 
http://www.twdb.state.tx.us/wushistorical/ 

 
 
As can be seen, the historical water use in the District has been fairly low and less than 3000 ac-
ft/yr.  Municipalities are the largest user of groundwater.  According to the Texas Water 
Development Board rules, districts are required to present the water use data for the last five 
years.  The data from 2000 – 2005 represent the last five years of available data and are 
summarized in Table 1.  As can be seen, from Table 1 and Figure 1, there is a slight  increase in 
the water use over this period, primarily due to increased irrigation activities. 
 
Table 1: Groundwater Use for the Period of 2000 – 2005 (Last five years of available 
data from the Groundwater Use Survey of TWDB) Source: 
http://www.twdb.state.tx.us/wushistorical/ 

County Year Source Municipal Manufacturing
Steam 

Electric Irrigation Mining Livestock Total 
Refugio 2000 GW 1,193 0 0 850 6 62 2,111
Refugio 2001 GW 1,120 0 0 850 6 55 2,031
Refugio 2002 GW 1,149 0 0 1,019 6 63 2,237
Refugio 2003 GW 1,188 0 0 621 6 60 1,875
Refugio 2004 GW 1,002 0 0 527 6 62 1,597
Refugio 2005 GW 1,096 0 0 588 6 744 1,764
Average     1,125 0 0 743 6 63 1,936

                                                      
3 Source: TWDB Historic Water Use Survey Summary Database 
(http://www.twdb.state.tx.us/wushistorical/ReportViewer.aspx?ReportName=rptWaterUseSummaryByCountySource&
ReportParameters=Num%3d196%26Year%3d+) 
 
4 Source: 2005 TWDB Historic Water Use Survey Summary Estimates, this estimate assumes that 90% of livestock 
use is from Surface Water. Total estimated water use for Livestock is 742 ac-ft. 



Refugio Groundwater Conservation District Management Plan 
 

 Page 10  

 
Groundwater is primarily used to meet the municipal demands, irrigation accounts for 39% of 
the groundwater use followed by livestock (3 %) and mining (0.3%).   
 

 
 

Figure 3: Average Groundwater Use across Water Use Categories (Water volumes in 
Ac-ft/yr)  

 

C. Annual Recharge from Precipitation 
 

Estimate of annual amount of recharge from precipitation to the groundwater resources 
within the District, as required by Texas Water Code §36.1071(e)(3)(C) and  31 TAC § 356.5 
(a)(5)(C.)  

 
Recharge from precipitation contributes to groundwater in the shallow aquifer formations that 
are in direct contact with the land surface.  In the Refugio Groundwater Conservation District, 
shallow formation of the Gulf Coast Aquifer is referred to as the Chicot Formation.   The 
formation is nearly 300 ft thick along the western sections of the District and roughly 800 ft thick 
along the coast, with an average thickness of roughly 500 ft.  The Evangeline Formation 
underlies the Chicot Aquifer Formation but does not outcrop within the District as such all of the 
recharge due to precipitation occurs to the Chicot Formation.  The average recharge from 
precipitation is 13,172 ac-ft/yr based on water budgets carried out between the years 1981 – 
1999 using the Central Gulf Coast Aquifer Groundwater Availability Model Report (GAM 08-
39) developed by the Texas Water Development Board.  This number is to be used in the 
management plan per State of Texas statutes. 
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Recharge exhibits considerable variability due to a variety of factors including erratic rainfall, 
soil moisture characteristics and modifications to land use.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: Estimates of Total Recharge from Precipitation developed using CGC-GAM for the 
Refugio Groundwater Conservation District 

 
 
The period 1990 – 1999 represents the most recent conditions for which a calibrated 
Groundwater Availability Model exists.  This period is characterized by periods of rainfall that 
are both higher and lower than the historical averages and as such can provide a reasonable 
representation of the project planning period of the management plan.  Groundwater Budgets 
were therefore developed for the decades of 1980 – 1999 using the CGC-GAM and used to 
develop estimates of recharge.  As can be seen from Figure 3, recharge exhibits considerable 
variability and can be less than 2,500 ac-ft/yr during dry years.  It is also important to remember 
that the deeper aquifer formations, namely the Evangeline, Burkeville and Jasper are not directly 
recharged by precipitation within the Refugio Groundwater Conservation District.   

 

D. Annual Discharge to Surface Water Bodies 
 
For each aquifer in the District, estimate the  annual volume of water that discharges from 
the aquifer to springs and any surface water bodies, including lakes, streams, and rivers 
Texas Water Code   §  36.1071(e)(3)(D) and 31 TAC § 356.5 (a)(D)(5). Not site-specific 
information was used in developing this information. 
 

The major surface water bodies within the Refugio Groundwater Conservation District include 
the Mission River, Copano Creek.  In addition there are several ephemeral streams that flow 
during periods of high rainfall.  Also, the District is bounded by several important bays including 
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the Mission Bay, Copano Bay and Hynes Bay.  The regional groundwater gradient is along the 
north-west to south-east direction and as such, groundwater discharges to bays and estuaries are 
also of concern.  Groundwater budgets were again utilized to estimate discharges to surface 
water bodies.  Groundwater budgets were developed again for a period of 1990 – 1999 to 
estimate surface-water-Groundwater interactions.      
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5: Interactions of Aquifers with Surface Water Bodies within the Refugio GCD 
during 1980-1999. 

 
 
The interactions of the aquifer with various surface water bodies are schematically depicted in 
Figure 5.  As can be seen the interactions with streams exhibit considerable variability with the 
aquifer losing water to streams for most part.  The stream interactions occur with the Chicot 
formation which is the shallowest aquifer in the District.  There is constant discharge of 
groundwater into the coastal bodies along the eastern sections of the District.  The interactions 
with wetlands, ponds and reservoirs modeled using drains and river leakage in the GAM model 
is of little relative significance. 
  
Based on the GAM 08-39 modeling report performed by the Texas Water Development 
Board (TWDB), the estimated annual discharges to surface water bodies is 36,476 ac-ft/yr.  
As can be seen from Figure 6, the losses to streams and to coastal water bodies are the most 
significant surface water-groundwater interactions within the District. 
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Figure 6: Average Stream Aquifer Interactions with Various Surface Water Features 
 
 

E. Groundwater Flow Into and Out of the District, and Between Aquifers within the 
District 

 
Estimate of annual volume of flow into and out of the District within each aquifer and 
between aquifers, in the District, if a groundwater availability model is available, as 
required by Texas Water Code §36.1071 (e)(3)(E) 

 
Horizontal flows in and out of the District were again ascertained using the hydrologic budgets 
using the years 1980-1999 as representative years.  The net horizontal exchanges are depicted in 
Figure 7.  While there is both inflow to and outflow from the aquifer formations, there is a net 
inflow.  This result is to be expected given the location of the District in the regional context of 
the aquifers.  The gains and losses in the deeper Burkeville confining unit and the Jasper aquifer 
are minimal and well buffered as they don’t interact with the land-surface within the District and 
are currently not being tapped for water use.  On average there is a net inflow of nearly 5000 ac-
ft/yr into the Chicot and 4600 ac-ft/yr into Evangeline aquifer formation. 
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Figure 7:  Net Horizontal Exchange from the Refugio Groundwater Conservation District 
 
 
It is important to note that there are both inflows and outflows from each of the aquifer 
formation.  Summary statistics for the inflows, the outflows for the Refugio GCD during the 
simulation periods is summarized in the Table below.   
 
Table 2: Summary of Horizontal Inflows and Outflows into the Refugio GCD during the 
simulation period (1981 – 1999) (As per Texas Water Development Board, GAM Run 
08-39) 
 

Aquifer Formation Inflow (ac-ft/yr) Outflow (ac-ft/yr)

Chicot 13002 6997 

Evangeline 6608 2055 

Burkeville 32 5 

Jasper 0 0 
 
 
 
Vertical Exchanges between the Aquifer Formations  
 
As stated previously, the Gulf Coast aquifer within the Refugio GCD comprises of four 
formations, namely – Chicot, Evangeline, Burkeville and Jasper.  Water budgets developed for 
the simulation time-period indicate that there is a net loss of water from Evangeline to Chicot.  
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Similarly, there is a very small net flow into Evangeline from Burkeville.  The exchange between 
Burkeville and Jasper is negligible as well. The average vertical flows are summarized in Table 3 
for the simulation period 1990 – 1999. 
 

Table 3: Net Average Vertical Exchanges between Different Aquifer Formations as per 
the Texas Water Development Board GAM run 08-39 
 

Aquifer Formation Net Flow (ac-ft/yr) 
Evangeline to Chicot 3895 
Burkeville into Evangeline 31 
Burkeville into Jasper 0 

 
The exchange between the Evangeline formation and the upper Chicot formation are depicted in 
Figure 8.  As can be seen, the losses from Chicot to Evangeline are minimal and occur along in 
upland areas which occur in the western sections of the District.  For most part however, the 
exchange is from Evangeline into the Chicot formation.  The exchange between Burkeville 
formation into Evangeline is negligible and is to be expected given the permeability of the 
formation.  
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Figure 8: Vertical Exchanges between Chicot and Evangeline Formations during the 

Simulation Period (1981 – 1999). 
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Figure 9: Vertical Exchanges between the Evangeline and Burkeville Formations during 

the Simulation Period (1981 – 1999). 
 

F. Projected Surface Water Supply  
Estimate of the projected surface water supply within the District, according to 
the most recently adopted State Water Plan, as required by Texas Water Code 
§36.1071(e)(3)(F), and 31 TAC § 356.5 (a)(5)(F). 

 
The projected surface water supply information was obtained from the most recent state water 
plan from the Texas Water Development Board (TWBD) DB07 Database 
(http://www.twdb.state.tx.us/data/db07/defaultReadOnly.asp).  These results are summarized in 
the following table. 
 
Table 4: Project Surface Water Supply in the Refugio GCD as per the 2007 State of 
Texas Water Plan (Source: http://www.twdb.state.tx.us/data/db07/defaultReadOnly.asp) 
All values in Ac-ft/yr 

RWPG 
Water 
User 
Group 

River 
Basin Source Name 2000 2010 2020 2030 2040 2050 2060 

L Livestock San 
Antonio 

Livestock 
Local Supply 16 13 13 13 13 13 13

L Livestock 
San 
Antonio-
Nueces 

Livestock 
Local Supply 391 299 299 299 299 299 299
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Total Projected Surface Water Supplies (acre-
feet per year) = 407 312 312 312 312 312 312

Source: Volume 3, 2007 State Water Planning Database 
(http://www.twdb.state.tx.us/DATA/db07/defaultReadOnly.asp) 

 
   
As can be seen, from Table 4, the surface water supply in the District is small (reflecting a lack 
of major surface water bodies) and as such groundwater resources are of significant importance 
to the District.  The surface water supplies are projected to stay constant over the next 50 years. 

 

G. Projected Demand for Water 
 
Estimated of the projected total water demand within the District according to the 
most recently adopted State Water Plan, as required by the Texas Water Code § 
36.1071 (e)(3)(G) and 31 TAC 356.5 (a)(5)(G). 

 
The projected total water demand in the District according to the most recently adopted state 
water plan was also obtained from the Texas Water Development Board, DB07 database and is 
summarized in Table 5.  As can be seen, the total water demand in the District is also projected 
to stay fairly constant over the next 50 years.  In addition, the supplies in the District far exceed 
these demands and as such water deficits are not likely in the District. 
 
 
Table 5: Projected total demand for water in the District as per the 2007 State of Texas 
Water Plan (Source: http://www.twdb.state.tx.us/data/db07/defaultReadOnly.asp) 
RWPG Water User 

Group County River Basin 2010 2020 2030 2040 2050 2060 

L Refugio Refugio San Antonio-
Nueces 665 745 773 826 858 848

L Woodsboro Refugio San Antonio-
Nueces 291 306 311 321 326 324

L County Other Refugio San Antonio 7 7 7 6 6 6

L County Other Refugio San Antonio-
Nueces 321 296 287 271 261 264

L Mining Refugio San Antonio-
Nueces 7 8 8 8 8 8

L Livestock Refugio San Antonio 25 25 25 25 25 25

L Livestock Refugio San Antonio-
Nueces 598 598 598 598 598 598

L Irrigation Refugio San Antonio-
Nueces 69 69 69 69 69 69

Total Projected Water Demands (acre-feet per year) = 1,983 2,054 2,078 2,124 2,151 2,142

Source: Volume 3, 2007 State Water Planning Database 
(http://www.twdb.state.tx.us/DATA/db07/defaultReadOnly.asp) 
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Figure 10: Projected total demand for water in the District as per the 2007 State of 
Texas Water Plan (Source: http://www.twdb.state.tx.us/data/db07/defaultReadOnly.asp) 
 
 
 

VII. Consideration of Adopted State Water Plan 
 
Consideration of water supply needs and water management strategies that are included 
in the adopted state water plan, as required by Texas Water Code §36.1071(e)(4) and 31 
TAC § 356.5 (a)(7). 

 
 
Table 6: Water Management Strategies identified for Refugio County as per the 2007 
State of Texas Water Plan (Source: 
http://www.twdb.state.tx.us/data/db07/defaultReadOnly.asp) 

WUG_Name WUG_RWPG WMS_Project_ID Project_Name WMS_Type_Name 

REFUGIO L L1.1 
MUNICIPAL WATER 
CONSERVATION CONSERVATION 

WOODSBORO L L1.1 
MUNICIPAL WATER 
CONSERVATION CONSERVATION 
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The District reviewed the 2007 State Water Plan, and found no water shortages within the 
District. The State Water Plan identifies a brackish groundwater desalination strategy from the 
Gulf Coast Aquifer in Refugio County; however this strategy does not identify an end-user for 
the potential water supply. The District recognizes that groundwater within the District has total 
dissolved solids exceeding the secondary safe drinking water standards of 1,000 ppm; however 
the District currently does not treat any such groundwater source differently than better quality 
groundwater. The groundwater within the County increases total dissolved solids as it migrates 
towards the coast.  
Region N has identified a strategy to produce groundwater from the western portions of Refugio 
County to meet future needs when surface water levels are low. The Plan would produce the 
groundwater and transport the groundwater/surface water via the Texana Pipeline.  
 
The District is concerned about the surface water impact to the river systems within the District 
boundaries. Significant withdrawal of groundwater could potentially decrease the flows within 
the Aransas and Mission Rivers. Any production of groundwater that has the potential to 
increase the salinity or total dissolved solids within the District would be evaluated carefully for 
its full impact upon the aquifer as well. Furthermore the District supports the research efforts to 
study the amount of groundwater that is contributed to the bays and estuaries, and realizes that 
these resources impact the economy and balance of nature. The District will continue to monitor 
the water management strategies in the regional water planning process and evaluate new 
proposals and projects as appropriate.  
 
 

VIII. Management of Groundwater Supplies 
 

The District, in partnership with the landowners of the District, will manage the groundwater 
resources within the District in accordance with its mission and goal while seeking to maintain 
the economic viability of all resource user groups, public and private. With due consideration to 
the economic, cultural, historical, and environmental activities occurring within the District, the 
District will identify and engage in such activities and practices, which, if implemented, would 
result in the sustainability of the groundwater resources within the District, including reductions 
of groundwater use where necessary for that result. 
 
A network of observation wells will be established and maintained in cooperation with private 
landowners in order to monitor changing storage conditions, and groundwater quality within the 
District. The District will undertake and cooperate with investigations of the groundwater 
resources within the District and will make the results of investigations available to the public. 
The District will cooperate with investigations of the groundwater resources of the District 
undertaken by other political subdivisions or agencies of the State of Texas. 
  
In pursuit of the District’s mission of managing, protecting, and conserving the resource, while 
protecting private property rights and promoting constructive and sustainable development in 
Refugio County, the District may be forced to require reductions of groundwater withdrawals 
from existing commercial or non-exempt wells. The District will not regulate domestic or 
livestock wells. To achieve this purpose, the District may, at the Board of Directors’ discretion, 
amend or revoke any permit after notice and hearing. If necessary, the District will enforce the 
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terms and conditions of the permits and the District Rules by enjoining the permit holder in a 
court of competent jurisdiction as provided for in TWC 36.102. 
 

IX. Actions, Procedures, Performance, and Avoidance for Plan Implementation 
 
Detailed description of the actions, procedures, performance, and avoidance necessary 
to effectuate the management plan, including specifications, and proposed rules, as 
required by the Texas Water Code § 36.1071 (e)(2), 31 TAC § 356.5 (a)(4), and 31 TAC 
§ 356.6 (a)(3) 

 
The District will implement the provisions of this Plan and will utilize the provision of this Plan 
as guidelines for determining the direction or priority for all District activities. All operations of 
the District, all agreements entered into by the District, and any additional planning efforts in 
which the District may participate will be consistent with the provisions of this Plan.  This Plan 
will remain in effect for a period of 5 years or until a revised or amended Plan may be approved, 
whichever occurs first.  

 
The District has adopted District Rules relating to the permitting of wells and the production of 
groundwater. The District Rules shall be as required by Chapter 36 of the Texas Water Code and 
the provisions of this Plan. All District Rules will be enforced. The promulgation and 
enforcement of the District Rules will be based on the best technical evidence available. The 
District Rules can be found at http://rgcd.org/district_rules_amend.htm. 
 
The District shall treat all citizens equally. Citizens and property owners may apply to the 
District for a waiver in the enforcement of one or more of the District Rules on grounds of 
adverse economic effects or unique local conditions. In granting or denying any waiver to any 
District Rule, the Board of Directors shall consider the potential for adverse effects on adjacent 
landowners. The exercise of discretion in the granting or denying of any waiver by the Board of 
Directors shall not be construed as limiting the power of the Board of Directors. 
 
The District will seek the cooperation of all landowners in the implementation of this plan and 
the management of groundwater supplies within the District. All activities of the District will be 
undertaken with the cooperation and coordination with the appropriate state, regional or local 
water management entities. 
 

A. Methodology for Tracking Progress in Achieving Management Goals 
 

The District Manager will prepare and present an annual report to the Board of Directors on 
District performance in regards to achieving management goals and objectives. The report will 
include the number of instances in which each of the activities specified in the District’s 
management objectives was engaged in during the fiscal year. The report will be provided to the 
District Directors at the Board of Directors meeting at the first meeting of each New Year 
beginning January 1, 2004. The District will maintain the report on file for public inspection at 
the District office upon adoption. This methodology will apply to all management goals 
contained within this plan. 
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X. Goals Management Objectives and Performance  
 
Identify the performance standards and management objectives for effecting the plan, as 
required by the Texas Water Code § 36.1071 (a)(1) and 31 TAC § 356.5 (a)(1)(A). 
 

1. Providing for the Most Efficient Use of Groundwater 31 TAC 
356.5(a)(1)(A); §36.1071(a)(1) 

 
a. Objective:  Each year the District will provide educational materials to the 

public (the District may provide speakers to address water topics, 
distribute water resource education packets for use in classrooms, articles 
on website, etc.) 
 

(i) Performance Standard:  Include summary of activities in annual 
report. 
 

b. Objective:  Register and permit wells. 
 

(i) Performance Standard:  Track number of wells registered and 
permitted annually and include information in annual report 
 

c. Objective:  Maintain groundwater database. 
 

(i) Performance Standard:  Report progress in annual report. 
 

d. Objective:  Measure water levels annually. 
 

(i) Performance Standard:  Monitor thirty wells and report annually. 
 

e. Objective:  Meter permitted wells. 
 

(i) Performance Standard:  Report volume used annually. 
 

2. Controlling and preventing waste of groundwater 31 TAC 
356.5(a)(1)(b); §36.1071(a)(2) 

 
a. Objective:  Measure water quantity and quality on strategic wells 

annually. 
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(i) Performance Standard:  Measure depth to water on thirty wells 
annually and measure chemical analysis of five wells annually. 
 

b. Objective:  Identify polluted wells and pollution sources and take 
appropriate action. 
 

(i) Performance Standard:  Report to Board of Directors at next 
meeting on all complaints after complaint filed. 
 
 

c. Objective:  Investigate all identified wasteful practices within determined 
period of time after identification or complaint received. 
 

(i) Performance Standard:  Track wasteful practices identified and 
time frame taken to respond or investigate, plus actions taken to 
remedy. 
 

d. Objective:  Meter permitted wells. 
 

(i) Performance Standards:  Track metered wells. 
 

e. Objective:  Water use fee. 
 

(i) Performance Standard:  Track fee amounts and amount of water 
used for each permitted use to be included in Annual Report. 

3. Controlling and Preventing Subsidence 31 TAC 356.5(a)(1)(C); 
§36.1071(a)(3) 

 
a. Objective:  Measure water levels in thirty wells annually. 

 
(ii) Performance Standard:  Report the number of wells monitored 

each year and reporting water level changes to the Board of 
Directors Annually. 

 
b. Objective:  Meter permitted wells. 

 
(ii) Performance Standard:  Report to the Board of Directors the 

number of wells metered and volume used annually. 
 
Through the measurement of water levels, large withdrawals of groundwater through 
permitted wells, and the enforcement of the District Rules, the District believes that it 
can prevent subsidence. The District believes that many other factors will come forth 
prior to any subsidence occurring.  
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4. Addressing Conjunctive Surface Water Management Issues 31 
TAC 356.5(a)(1)(D); §36.1071(a)(4) 

 
a. Objective:  Meet with surface water entities such as GBRA, and SARA , attend 

Regional Water Planning Group Meetings. 

(i) Performance Standard:  The number of meetings attended 
annually will be included in the Annual Report. 

b. Objective:  Evaluate data, precipitation, etc. 

(i) Performance Standard:  Maintain Weather Station program, and 
report data collected quarterly to the Board of Directors, and final 
report in the Annual Report 

 

5. Addressing Natural Resource Issues that Impact the use and 
Availability of Groundwater and Which are Impacted by the use 
of Groundwater 31 TAC 356.5(a)(1)(E); §36.1071(a)(5) 

 
a. Objective:  Monitor water quality within District. 

 
(i) Performance Standard:  Provide status report on number of wells 

tested and testing results in Annual Report. 
 

6. Addressing Drought Conditions 31 TAC 356.5(a)(1)(F); 
§36.1071(a)(6) 

 
a. Objective:  Monitor Palmer Drought Severity Index. 

 
(i) Performance Standard:  A report of the Palmer Drought Severity 

Index will be presented to the Board of Directors on an annual 
basis. 
 

b. Objective:  Monitor rainfall. 
 

(ii) Performance Standard:  Maintain Weather stations, and report 
data collected quarterly to the Board of Directors, and final report in 
the Annual Report 
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7. Addressing Conservation, Recharge Enhancement, Rainwater 
Harvesting, Precipitation Enhancement, Brush Control where 
Appropriate and Cost Effective 31 TAC 356.5(a)(1)(G); 
§36.1071(a)(7) 

 
a. Objective:  Promote conservation through the District working with landowners 

and other local agencies such as the Copano Bay Soil and Water Conservation 
District. A summary of those joint activities will be included in the annual report. 

   
(i) Performance Standard:  Number of meetings attended by the 

District each year with landowners or the Copano Bay Soil and 
Water Conservation District.  
 

b. Objective:  Recharge enhancement. 
 

This objective is not applicable to the District at the current time, it 
is cost prohibitive. 
 

c. Objective:  Promote rainwater harvesting. 
 

(i) Performance Standard:  Include a copy of promotional rainwater 
harvesting material in Annual Report. 
 

d. Objective:  Precipitation Enhancement. 
 

This objective is not applicable to the District at the current time, it 
is cost prohibitive. 

 
e. Objective:  Promote brush control through the District working with landowners 

and the Copano Bay Soil and Water Conservation District. A summary of those 
joint activities will be included in the annual report.  
 

(i) Performance Standard: Number of meetings attended by the 
District each year with landowners or the Copano Bay Soil and 
Water Conservation District 

8. Addressing in a Quantitative Manner the Desired Future 
Condition of the Groundwater Resources in the District (if 
available from the Districts in the Groundwater Management 
Area) 31 TAC 356.5(a)(1)(H); §36.1071(a)(8) 
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The desired future conditions of the groundwater within the District have not yet been 
established in accordance with Chapter 36.108 of the Texas Water Code. The District is 
actively participating in Groundwater Management Area 15 planning process and the 
development of the desired future condition of the aquifer within the District. Therefore 
this goal is not applicable at this time. 
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Appendix A: 
 

 

 

Technical Elements Required for Refugio Groundwater District 

Management Plan 

 
 

 

Submitted to, 

Refugio Groundwater Conservation District 

 

 

Submitted by,  

Venkatesh Uddameri, Ph.D. 

Department of Environmental Engineering, MSC 213 

Texas A&M University-Kingsville 

Kingsville, TX 78363 
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A. Introduction 
As per the recent Texas Water Code (Chapter 36) requirements, Groundwater conservation districts are 

required to include information pertaining to various hydrologic, hydrogeologic and water resources 

characteristics in their management plan.  This information is intended to provide an overview of the 

water availability, supply and demand and help guide the aquifer management process.  The information 

to be used in the management plan must be consistent with the state and regional water plans.  The 

management plan must address the following issues as applicable: 

(1)  aim to provide the most efficient use of groundwater;                          

(2)  help control and prevent waste of groundwater;                          

(3)  help control and prevent subsidence;                                    

(4)  address conjunctive surface water management     

(5)  address natural resource issues;                                       

(6)  address drought conditions;                                           

(7) address conservation, recharge enhancement, rainwater harvesting, precipitation enhancement, or 

brush control, where appropriate and cost-effective; and 

(8)  address in a quantitative manner the desired future conditions of the groundwater resources. 

 

The management plan must include estimates of the following technical elements:                                       

(A)  managed available groundwater in the district based on the desired future condition established 

under Section 36.108 of the Texas Water Code. 

(B)  the amount of groundwater being used within the district on an annual basis; 

(C)  the annual amount of recharge from precipitation, if any, to the groundwater resources within the 

district; 

(D)  for each aquifer, the annual volume of water that discharges from the aquifer to springs and any 

surface water bodies, including lakes, streams, and rivers; 

(E)  the annual volume of flow into and out of the district within each aquifer and between aquifers in the 

district, if a groundwater availability model is available; 
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(F)  the projected surface water supply in the district according to the most recently adopted state water 

plan; and 

(G)  the projected total demand for water in the district according to the most recently adopted state water 

plan; and 

(H)  consider the water supply needs and water management strategies included in the adopted state 

water plan. 

 

This report summarizes the information pertaining to each of the technical elements presented above.  

Consistent with the statutes, the required information was obtained from either the recent state water plan 

of 2007.  In addition, groundwater modeling runs using the Central Gulf Coast Aquifer Groundwater 

Availability Model (CGC-GAM) developed by the Texas Water Development Board (TWDB) to develop 

certain information.  The details of the model runs are also discussed here in this report. 

B. Information on Technical Elements 

C. Managed Available Groundwater 
Estimates of the managed available groundwater are obtained through the Groundwater Management 

Area (GMA) joint planning process.  Refugio Groundwater Conservation District is part of the GMA 15 

which is currently in the process of developing desired future conditions that will lead to the quantitative 

estimates of managed available groundwater (MAG) that will be developed by the Texas Water 

Development Board.  As such, estimates for MAG for the district are currently unavailable.  Previous 

modeling studies have indicated that groundwater availability could range between 20,000 – 42,000 Ac-

ft/yr depending upon the preferences of the stakeholders.  Several technical stakeholder workshops have 

been carried out in the last years and based on the inputs generated, the major factors concerning the 

desired future conditions of the aquifer include – 1) Prevention of excessive drawdowns in the shallow 

wells; 2) deterioration of groundwater quality due to advancement of the (high salinity) poor water quality 

line along the coast; 3) Maintaining ambient surface water-groundwater interactions at perennial streams 

such as the Mission River.   

D. Groundwater Usage on an Annual Basis 
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The historical groundwater usage in the district was obtained from Texas Water Development Board 

Water Use Database.  The historic water use data across various water use categories is summarized in 

Figure 1.   

 

 

 

 

 

 

 
 
 
 

Figure 11: Historical Water Use in the Refugio Groundwater Conservation District (Data 
from Water Use Survey, Texas Water Development Board) Source: 

http://www.twdb.state.tx.us/wushistorical/ 
As can be seen, the historical water use in the district has been fairly low and less than 3000 ac-ft/yr.  

Municipalities are the largest user of groundwater.  According to the Texas Water Development Board 

rules, districts are required to present the water use data for the last five years.  The data from 2000 – 

2005 represent the last five years of available data and are summarized in Table 1.  As can be seen, from 

Table 1 and Figure 1, there is a slight increase in the water use over this period, primarily due to 

increased irrigation activities. 

Table 7: Groundwater Use for the Period of 2000 – 2005 (Last five years of available 
data from the Groundwater Use Survey of TWDB) Source: 
http://www.twdb.state.tx.us/wushistorical/ 
 
 
 

 

 

 

Groundwater is primarily used to meet the municipal demands, irrigation accounts for nearly 31% of the 

groundwater use followed by livestock (8%) and mining (5%).   

County Year Source Municipal Manufacturing Steam Electric Irrigation Mining Livestock Total
Refugio 2000 GW 1193 0 0 850 6 62 2111
Refugio 2001 GW 1120 0 0 850 6 55 2031
Refugio 2002 GW 1149 0 0 1019 6 63 2237
Refugio 2003 GW 1188 0 0 621 6 60 1875
Refugio 2004 GW 1002 0 0 527 6 62 1597
Refugio 2005 GW 1096 0 6 0 588 742 2432
Average 1125 0 1 645 103 174 2047
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Figure 12: Average Groundwater Use across Water Use Categories (Water volumes in 
Ac-ft/yr)  

 

E. Annual Amount of Recharge from Precipitation 
Recharge from precipitation contributes to groundwater in the shallow aquifer formations that are in direct 

contact with the land surface.  In Refugio Groundwater Conservation District, the shallow formation of the 

Gulf Coast aquifer is referred to as the Chicot formation.   The formation is nearly 300 ft thick along the 

western sections of the district and roughly 800 ft thick along the coast, with an average thickness of 

roughly 500 ft.  The Evangeline formation underlies the Chicot aquifer formation but does not outcrop in 

within the district as such all of the recharge due to precipitation occurs to the Chicot formation.  The 

average recharge from precipitation is 13,172 Ac-ft/yr based on water budgets carried out between 

the years 1981 – 1999 using the Central Gulf Coast Aquifer GAM developed by the Texas Water 

Development Board.  This number is to be used in the management plan per state of Texas statutes. 

 

Recharge exhibits considerable variability due to a variety of factors including erratic rainfall, soil moisture 

characteristics and modifications to land use.   
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Figure 13: Estimates of Total Recharge from Precipitation developed using CGC-GAM 
for the Refugio Groundwater Conservation District 

 
 
The period 1990 – 1999 represents the most recent conditions for which a calibrated Groundwater 

Availability Model exists.  This period is characterized by periods of rainfall that are both higher and lower 

than the historical averages and as such can provide a reasonable representation of the project planning 

period of the management plan.  Groundwater Budgets were therefore developed for the decade of 1981 

– 1999 using the CGC-GAM and used to develop estimates of recharge.  As can be seen from Figure 3, 

recharge exhibits considerable variability and can be less than 2,500 ac-ft/yr during dry years.  It is also 

important to remember that the deeper aquifer formations, namely the Evangeline, Burkeville and Jasper 

are not directly recharged by precipitation within the Refugio Groundwater Conservation District.   

F. Discharge to Surface Water Bodies 
The major surface water bodies within the Refugio Groundwater Conservation District include the Mission 

River, Copano Creek.  In addition there are several ephemeral streams that flow during periods of high 

rainfall.  Also, the district is bounded by several important bays including the Mission Bay, Copano Bay 

and Hynes Bay.  The regional groundwater gradient is along the north-west to south-east direction and as 

such, groundwater discharges to bays and estuaries are also of concern.  Groundwater budgets were 
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again utilized to estimate discharges to surface water bodies.  Groundwater budgets were developed 

again for a period of 1990 – 1999 to estimate surface-water-Groundwater interactions.      

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 14: Interactions of Aquifers with Surface Water Bodies within the Refugio GCD 
during 1981-1999. 

 
The interactions of the aquifer with various surface water bodies are schematically depicted in Figure 4.  

As can be seen the interactions with streams exhibit considerable variability with the aquifer losing water 

to streams for most part.  The stream interactions occur with the Chicot formation which is the shallowest 

aquifer in the district.  There is constant discharge of groundwater into the coastal bodies along the 

eastern sections of the district.  The interactions with wetlands, ponds and reservoirs modeled using 

drains and river leakage in the GAM model is of little relative significance. 

 

Based on the GAM modeling performed by the Texas Water Development Board (TWDB), the 

estimated annual discharges to surface water bodies is 36,476 ac-ft/yr.  As can be seen from Figure 

-30000

-25000

-20000

-15000

-10000

-5000

0

5000

10000

19
81

19
82

19
83

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

Year

Fl
ux

 (a
c-

ft
/y

r)

Drains
River Leakage
Head Dep Bounds
Stream Leakage (Chicot)



Refugio Groundwater Conservation District Management Plan 
 

 Page 33  

5, the losses to streams and to coastal water bodies are the most significant surface water-groundwater 

interactions within the district. 
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Figure 15: Average Stream Aquifer Interactions with Various Surface Water Features 
 
 

G. Flows In and Out of the District 
Horizontal flows in and out of the district were again ascertained using the hydrologic budgets using the 

years 1980-1999 as representative years.  The net horizontal exchanges are depicted in Figure 6.  While 

there is both inflow to and outflow from the aquifer formations, there is a net inflow.  This result is to be 

expected given the location of the district in the regional context of the aquifers.  The gains and losses in 

the deeper Burkeville confining unit and the Jasper aquifer are minimal and well buffered as they don’t 

interact with the land-surface within the district and are currently not being tapped for water use.  On 

average there is a net inflow of nearly 5000 ac-ft/yr into the Chicot and 4600 ac-ft/yr into Evangeline 

aquifer formation. 
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Figure 16: Net Horizontal Exchange from the Refugio Groundwater Conservation 
District 

 
 

It is important to note that there are both inflows and outflows from each of the aquifer formation.  

Summary statistics for the inflows, the outflows and the net flows for the Refugio GCD during the 

simulation periods are summarized in the Tables below.   

Table 8: Summary of Horizontal Inflows and Outflows into the Refugio GCD during the 
simulation period (1981 – 1999) (As per Texas Water Development Board, GAM Run 
08-39) 
 

Aquifer Formation Inflow (ac-ft/yr) Outflow (ac-ft/yr)

Chicot 13002 6997 

Evangeline 6608 2055 

Burkeville 32 5 

Jasper 0 0 
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H. Vertical Exchanges between the Aquifer Formations 
As stated previously, the Gulf Coast aquifer within the Refugio GCD comprises of four formations, namely 

– Chicot, Evangeline, Burkeville and Jasper.  Water budgets developed for the simulation time-period 

indicate that there is a net loss of water from Evangeline to Chicot.  Similarly, there is a very small net 

flow into Evangeline from Burkeville.  The exchange between Burkeville and Jasper is negligible as well. 

The average vertical flows are summarized in Table 5 for the simulation period 1990 – 1999. 

 

Table 9: Net Average Vertical Exchanges between Different Aquifer Formations as per 
the Texas Water Development Board GAM run 08-39 
 

Aquifer Formation Net Flow (ac-ft/yr) 
Evangeline to Chicot 3895 
Burkeville into Evangeline 31 
Burkeville into Jasper 0 

 
The exchange between the Evangeline formation and the upper Chicot formation are depicted in Figure 

7.  As can be seen, the losses from Chicot to Evangeline are minimal and occur along in upland areas 

which occur in the western sections of the district.  For most part however, the exchange is from 

Evangeline into the Chicot formation.  The exchange between Burkeville formation into Evangeline is 

negligible and is to be expected given the permeability of the formation. 
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Figure 17: Vertical Exchanges between Chicot and Evangeline Formations during the 

Simulation Period (1981 – 1999). 
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Figure 8: Vertical Exchanges between the Evangeline and Burkeville Formations during 

the Simulation Period (1981 – 1999). 
 
 

J. Projected Surface Water Supply 
The projected surface water supply information was obtained from the most recent state water plan from 

the Texas Water Development Board (TWBD) DB07 Database 

(http://www.twdb.state.tx.us/data/db07/defaultReadOnly.asp).  These results are summarized in the 

following table. 
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Table 10: Project Surface Water Supply in the Refugio GCD as per the 2007 State of 
Texas Water Plan (Source: http://www.twdb.state.tx.us/data/db07/defaultReadOnly.asp) 
All values in Ac-ft/yr 
 

Year 
WUG 
Region

County 
Name MunicipalManufacturing

Steam 
Electric IrrigationMiningLivestockTotal

2010 L REFUGIO 2675 0 0 69 7 623 3374
2020 L REFUGIO 2675 0 0 69 8 623 3375
2030 L REFUGIO 2675 0 0 69 8 623 3375
2040 L REFUGIO 2675 0 0 69 8 623 3375
2050 L REFUGIO 2675 0 0 69 8 623 3375
2060 L REFUGIO 2675 0 0 69 8 623 3375
   
As can be seen, from Table 6, the surface water supply in the district is small (reflecting lack of major 

surface water bodies) and as such groundwater resources are of significant importance to the district.  

The surface water supplies are projected to stay constant over the next 50 years. 

K. Projected Total Water Demand 
 
The projected total water demand in the district according to the most recently adopted state water plan 

was also obtained from the Texas Water Development Board, DB07 database and is summarized in 

Table 7.  As can be seen, the total water demand in the district is also projected to stay fairly constant 

over the next 50 years.  In addition, the supplies in the district far exceed these demands and as such 

water deficits are not likely in the district. 
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Table 11: Projected total demand for water in the district according to the most recently 
 adopted state water plan (Source: 
http://www.twdb.state.tx.us/data/db07/defaultReadOnly.asp) 

WUG 
Name 

WUG 
RWP
G 

WUG 
County 
Name 

Populatio
n 

Municipa
l

Manufacturin
g

Steam 
Electri
c

Irrigatio
n

Minin
g 

Livestoc
k 

Tota
l

TWD201
0 L 

REFUGI
O 8217 1284 0 0 69 7 623 1983

TWD202
0 L 

REFUGI
O 8505 1354 0 0 69 8 623 2054

TWD203
0 L 

REFUGI
O 8609 1378 0 0 69 8 623 2078

TWD204
0 L 

REFUGI
O 8799 1424 0 0 69 8 623 2124

TWD205
0 L 

REFUGI
O 8915 1451 0 0 69 8 623 2151

TWD206
0 L 

REFUGI
O 8877 1442 0 0 69 8 623 2142

 
 

L. Summary and Conclusions 
The primary goal of this report was to summarize the technical elements required as part of the 

groundwater management plan.  Data from the Texas Water Development Board’s DB07 database along 

with the simulations using the Central Gulf Coast Groundwater Availability Model (CGC-GAM) also 

developed by the Texas Water Development Board were used to generate the necessary information.  

The information generated is consistent with the statutory requirements of the Chapter 36 of the Texas 

Water Code.   
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Appendix B: 
 
 

 
 

Technical Elements Provided by the Texas Water Development Board 
GAM Report 08-39  
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Appendix C: 
 
 

 
 

Resolution Adopting the Refugio Groundwater Conservation District 
Management Plan 









Refugio Groundwater Conservation District Management Plan 
 

 Page 48  

Appendix D: 
 
 

 
 

Notice of Hearing on the Refugio Groundwater Conservation District 
Management Plan 
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Appendix E: 
 
 

Letter to Surface Water Management Entities, and Relevant Regional 
Water Planning Group 

 










