














































































GAM Run 08-14mag 
by Shirley C. Wade, P.G. 

Texas Water Development Board 
Groundwater Availability Modeling Section 
(512) 463-3132 
May 6, 2008 
 

REQUESTOR: 
Ms. Cheryl Maxwell of the Clearwater Underground Water Conservation District acting on 
behalf of Groundwater Management Area 8. 

 

DESCRIPTION OF REQUEST: 
In a letter dated December 26, 2007, Ms. Cheryl Maxwell provided the Texas Water 
Development Board (TWDB) with the desired future conditions for the Edwards (Balcones Fault 
Zone), Blossom, Brazos River Alluvium, Nacatoch, and Woodbine aquifers in Groundwater 
Management Area 8 and requested that TWDB estimate managed available groundwater values. 
This groundwater availability modeling run presents the managed available groundwater for the 
Woodbine Aquifer in Groundwater Management Area 8.  

 

DESIRED FUTURE CONDITIONS: 

Desired future conditions for the Woodbine Aquifer submitted to TWDB by the 
groundwater conservation districts in Groundwater Management Area 8: 

• From estimated year 2000 conditions, the average drawdown should not exceed 
approximately 154 feet after 50 years in Collin County. 

• From estimated year 2000 conditions, the average drawdown should not exceed 
approximately 0 feet after 50 years in Cooke County. 

• From estimated year 2000 conditions, the average drawdown should not exceed 
approximately 112 feet after 50 years in Dallas County. 

• From estimated year 2000 conditions, the average drawdown should not exceed 
approximately 16 feet after 50 years in Denton County. 

• From estimated year 2000 conditions, the average drawdown should not exceed 
approximately 102 feet after 50 years in Ellis County. 

• From estimated year 2000 conditions, the average drawdown should not exceed 
approximately 186 feet after 50 years in Fannin County. 

• From estimated year 2000 conditions, the average drawdown should not exceed 
approximately 28 feet after 50 years in Grayson County. 

• From estimated year 2000 conditions, the average drawdown should not exceed 
approximately 87 feet after 50 years in Hill County. 

• From estimated year 2000 conditions, the average drawdown should not exceed 
approximately 353 feet after 50 years in Hunt County. 
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• From estimated year 2000 conditions, the average drawdown should not exceed 
approximately 4 feet after 50 years in Johnson County. 

• From estimated year 2000 conditions, the average drawdown should not exceed 
approximately 211 feet after 50 years in Kaufman County. 

• From estimated year 2000 conditions, the average drawdown should not exceed 
approximately 297 feet after 50 years in Lamar County. 

• From estimated year 2000 conditions, the average drawdown should not exceed 
approximately 61 feet after 50 years in McLennan County. 

• From estimated year 2000 conditions, the average drawdown should not exceed 
approximately 177 feet after 50 years in Navarro County. 

• From estimated year 2000 conditions, the average drawdown should not exceed 
approximately 202 feet after 50 years in Red River County. 

• From estimated year 2000 conditions, the average drawdown should not exceed 
approximately 241 feet after 50 years in Rockwall County. 

• From estimated year 2000 conditions, the average drawdown should not exceed 
approximately 2 feet after 50 years in Tarrant County. 

 
This information is summarized in Table 1. 
 
Table 1. Summary of requested desired future conditions for the Woodbine Aquifer in 
Groundwater Management Area 8. 
 

County 
Average water 
level decrease 

(feet) 
Collin 154 
Cooke 0 
Dallas 112 
Denton 16 

Ellis 102 
Fannin 186 

Grayson 28 
Hill 87 

Hunt 353 
Johnson 4 
Kaufman 211 

Lamar 297 
McLennan 61 

Navarro 177 
Red River 202 
Rockwall 241 
Tarrant 2 
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EXECUTIVE SUMMARY: 
TWDB staff ran the groundwater availability model for the northern part of the Trinity Aquifer 
and the Woodbine Aquifer to determine the managed available groundwater based on the desired 
future conditions for the Woodbine Aquifer adopted by the groundwater conservation districts in 
Groundwater Management Area 8. The results are listed in Table 2: 

METHODS: 
This request is based on previous GAM run 07-30 (Wade, 2007). In that simulation, average 
streamflows and evapotranspiration rates were used for each year of the predictive simulation. 
Average recharge was used for the first forty-seven years of the simulation, followed by a three-
year drought-of-record.  

PARAMETERS AND ASSUMPTIONS: 

The groundwater availability model for the northern part of the Trinity Aquifer was used for this 
model run. The parameters and assumptions for this model are described below: 

• We used version 1.01 of the groundwater availability model for the northern part of the 
Trinity Aquifer for this run. See Bené and others (2004) for assumptions and limitations 
of the model. 

 
• The model includes seven layers, representing the Woodbine Aquifer (Layer 1), the 

Washita and Fredericksburg Series (Layer 2), the Paluxy Formation (Layer 3), the Glen 
Rose Formation (Layer 4), the Hensell Formation (Layer 5), the Pearsall/Cow 
Creek/Hammett/Sligo formations (Layer 6), and the Hosston Formation (Layer 7).  The 
Woodbine, Paluxy, Hensell, and Hosston layers are the main aquifers used in the region.  

• The mean absolute error (a measure of the difference between simulated and actual water 
levels during model calibration) for the four main aquifers in the model (Woodbine, 
Paluxy, Hensell, and Hosston) for the calibration and verification time periods (1980 to 
2000) ranged from approximately 37 to 75 feet. The root mean squared error was less 
than ten percent of the maximum change in water levels across the model (Bené and 
others, 2004). 

 
• We used average annual recharge conditions based on climate data from 1980 to 1999 for 

the simulation. The last three years of the simulation used drought-of-record recharge 
conditions, which were defined as the years 1954 to 1956. 

• The model uses the MODFLOW stream-routing package to simulate the interaction 
between the aquifer(s) and major intermittent streams flowing in the region. Flow both 
from the stream to the aquifer and from the aquifer to the stream is allowed, and the 
direction of flow is determined by the water levels in the aquifer and stream during each 
stress period in the simulation. 

• Spatial and vertical pumpage distribution is described in GAM run 07-30 (Wade, 2007). 



 

Table 2. Estimates of managed available groundwater for the Woodbine Aquifer by geographic subdivisions (See Figure 1).  
 
 

Aquifer Map 
Key County RWPA River 

Basin GCD GMA GeoArea Year
MAG 

(Acre-feet per 
year) 

Woodbine 39 Collin C Sabine None 8 Collin n/a 40
Woodbine 40 Collin C Trinity None 8 Collin n/a 2,469
Woodbine 47 Cooke C Red None 8 Cooke n/a 18
Woodbine 48 Cooke C Trinity None 8 Cooke n/a 136
Woodbine 50 Dallas C Trinity None 8 Dallas n/a 2,313
Woodbine 51 Delta C Sulphur None 8 Delta n/a 20
Woodbine 52 Denton C Trinity None 8 Denton n/a 4,126
Woodbine 55 Ellis C Trinity None 8 Ellis n/a 5,441
Woodbine 59 Fannin C Red None 8 Fannin n/a 2,676
Woodbine 60 Fannin C Sulphur None 8 Fannin n/a 21
Woodbine 61 Fannin C Trinity None 8 Fannin n/a 600
Woodbine 69 Grayson C Red None 8 Grayson n/a 6,590
Woodbine 70 Grayson C Trinity None 8 Grayson n/a 5,497
Woodbine 83 Hill G Brazos None 8 Hill n/a 1,249
Woodbine 82 Hill G Trinity None 8 Hill n/a 1,012
Woodbine 92 Hunt D Sabine None 8 Hunt n/a 1,867
Woodbine 91 Hunt D Sulphur None 8 Hunt n/a 849
Woodbine 93 Hunt D Trinity None 8 Hunt n/a 124
Woodbine 97 Johnson G Brazos None 8 Johnson n/a 141
Woodbine 96 Johnson G Trinity None 8 Johnson n/a 4,591
Woodbine 99 Kaufman C Sabine None 8 Kaufman n/a 0
Woodbine 100 Kaufman C Trinity None 8 Kaufman n/a 200
Woodbine 102 Lamar D Red None 8 Lamar n/a 1,910
Woodbine 103 Lamar D Sulphur None 8 Lamar n/a 1,734
Woodbine 111 Limestone G Brazos None 8 Limestone n/a 34
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Aquifer Map 
Key County RWPA River 

Basin GCD GMA GeoArea Year
MAG 

(Acre-feet per 
year) 

Woodbine 114 McLennan G Brazos McLennan 
C.   8 McLennan n/a 5

Woodbine 130 Navarro C Trinity None 8 Navarro n/a 300
Woodbine 137 Red River D Red None 8 Red River n/a 162
Woodbine 138 Red River D Sulphur None 8 Red River n/a 4
Woodbine 140 Rockwall C Sabine None 8 Rockwall n/a 0
Woodbine 141 Rockwall C Trinity None 8 Rockwall n/a 144
Woodbine 152 Tarrant C Trinity N. Trinity  8 Tarrant n/a 632

 
GCD = Groundwater conservation district. 

GeoArea = Geographic areas defined by unique desired future conditions as specified by a groundwater management area. 

GMA = Groundwater management area. 

MAG = Managed available groundwater in units of acre-feet per year. 

McLennan C. = McLennan County Groundwater Conservation District 

N. Trinity = Northern Trinity Groundwater Conservation District 

RWPA = Regional water planning area. 

 



 

 
Figure 1. Geographic subdivisions of managed available groundwater for the Woodbine 

Aquifer. See Table 2 for descriptions of the geographic subdivisions.
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RESULTS:  

Water level declines in the Woodbine Aquifer for the counties in Groundwater 
Management Area 8 were verified to meet the desired future conditions developed by 
groundwater conservation districts in Groundwater Management Area 8.  The results 
(Figure 1 and Table 2) show 44,905 acre-feet per year of managed available groundwater 
for the Woodbine Aquifer in Groundwater Management Area 8. Under the jurisdiction of 
the Northern Trinity Groundwater Conservation District, Tarrant County has 632 acre-
feet per year of managed available groundwater in the Woodbine Aquifer. The remaining 
counties in Regional Planning Area C have 30,591 acre-feet per year of managed 
available groundwater. McLennan County Groundwater Conservation District has 5 acre-
feet per year. The remaining counties in Regional Planning Area G have 7,027 acre-feet 
per year of managed available groundwater. The counties in Regional Planning Area D 
have 6,650 acre-feet per year of managed available groundwater.  

Note that estimates of managed available groundwater are based on the best available 
scientific tools that can be used to evaluate managed available groundwater and that these 
estimates can be a function of assumptions made on the magnitude and distribution of 
pumping in the aquifer. Therefore, it is important for groundwater conservation districts 
to monitor whether or not they are achieving their desired future conditions and to work 
with the TWDB to refine managed available groundwater given the reality of how the 
aquifer responds to the actual magnitude and distribution of pumping now and in the 
future. In addition, any changes to the assumptions for the volume and distribution of 
pumpage in the Trinity Aquifer in the counties located within and surrounding the 
Woodbine Aquifer have the potential of affecting the managed available groundwater 
estimates described in this report.  
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