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Major Aquifers



Minor Aquifers



Brazos Alluvium: Total Thickness
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Stratigraphy



Central Carrizo‐Wilcox







Hydrogeologic Cross‐Section



Carrizo Sand Thickness



Simsboro Sand Thickness



Structure and Faults



Structure and Faults









Groundwater and Surface Water
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Outcrop Hydrology
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GAM Outcrop Hydrology

Underlying Units

Overlying
Units
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Model construction affects how models 
simulate GW‐SW interaction Findings

 Modeling thick 
aquifers with one 
vertical cell limits 
accuracy of SW‐
GW interaction

 One‐cell model 
over‐estimated 
stream impact from 
deep production
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ModelGAM
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Stream‐Aquifer Interaction
1. Pumping from the shallow outcrop:

� reduces water levels in the outcrop

� has the potential to impact streams (especially pumping close to 
streams)

2. Pumping from deep confined aquifer:
� Has less impact on water levels in outcrop

� May not significantly impact streamflow

3. Historical data confirm this conclusion for Carrizo and Wilcox
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Carrizo and Wilcox Aquifers in Texas

Cross‐Section

Middle Wilcox
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Wilcox
Aquifer
Well 

Locations

39‐52‐504

39‐53‐703

59‐14‐706

59‐21‐410

Outcrop Well

Confined Well

Pumping Wells

Middle Wilcox or
Simsboro Aquifer

Outcrop
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Brazos County and Robertson County 

Simsboro Aquifer Static Water Levels 
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Carrizo‐Wilcox Aquifer
Water Level 1995 to 2005
 Measurements from
299 wells

 Most wells showed a 
decline in water levels 
of less than 25 feet

 Greatest declines 
occurred in the 
northeast

28Source: Boghici, Radu, “Changes in Water Levels in Texas, 1995 to 
2005” Texas Water Development Board, Report 379, July 2011.



Carrizo water level decline in East Texas
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Water Level Changes
 Unconfined aquifer

 Removal/Addition of water from aquifer pores
 More water for smaller change in water level

 Confined aquifer
 Removal/Addition of pressure in the aquifer
 More change in water level for less water
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Why do you care?
Unconfined Confined



Simple regional flow (sand)



Simple regional flow + well



Drawdown caused by well



Drawdown caused by well



Groundwater movement to well

Water m ovem ent  in 50 years



37

Drawdown, water level decline, 
pressure decline



Pumping impacts



Aquifer Schematic



TWDB GAM



Modeling Basics

Figure from Daniel B. Stephens & 
Associates



Cells “Communicate”

Groundwater
flow

Figure from Daniel B. Stephens & 
Associates



Gridblock Accounting

Exchange of 

water with 

neighboring 

cells

Water removed 
from storage by 
pumping

• Permeability

• Storage value

• Thickness

Irrigation

return flow

Natural
recharge

Water 
remaining 
in storage

Figure from Daniel B. Stephens & 
Associates



TWDB GAM



Simsboro Pumping
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Simsboro Aquifer
Simulated 2070 water level decline (one estimate)  

FCGCD
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Simsboro Aquifer
Average Simulated Drawdown
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Water Quality

 Practical Definition: Brackish groundwater contains 
from 1,000 to 10,000 mg/L TDS

Fresh Brackish Saline

1,000 mg/L                   3,000 mg/L 10,000 mg/L



Water Quality



Water quality 




