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4.2.2 Structure and Stratigraphy 

The Igneous aquifer is not a single homogeneous aquifer but rather a system of complex 

water-bearing formations that are in varying degrees of hydrologic communication.  In a study of 

the hydrogeology of the Davis Mountains, for example, Hart (1992) reported that groundwater in 

Jeff Davis County is found in 11 distinct water-bearing units.  The individual aquifers occur in 

lava and pyroclastic flows (ignimbrites), in clastic sedimentary rocks deposited in an overall 

volcanic sequence, and possibly in ash falls (tuffs).  

The best aquifers are found in igneous rocks with primary porosity and permeability such 

as vesicular basalts, interflow zones in lava successions, sandstones, conglomerates, and 

breccias.  Faulting and fracturing can enhance aquifer productivity in poorly permeable rock 

units. 

4.2.3 Hydraulic Properties 

Aquifer hydraulic conductivity and storativity estimates were collected from groundwater 

availability studies in the well fields.  Pumping tests were completed on wells in the Musquiz 

field when they were drilled in 1972.  In 1999, LBG-Guyton performed pumping tests on several 

wells in the Sunny Glen well field.   

4.2.4 Historical Pumping Estimates 

Pumping allocation for the City of Alpine was based on historical records and on 

discussions with city personnel.  Pumping was implemented into the model so that historical 

water level declines can be simulated. 

4.2.5 Water Levels 

Historical water levels were incorporated into the model as calibration targets. 

4.2.6 Recharge  

Recharge and leakage estimates are very critical in developing an appropriate model, and 

yet they are impossible to measure directly.  Preliminary recharge estimates were taken from 

Beach and others (2004).  To better estimate this recharge, a sensitivity analysis was completed 

during the calibration process. 
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4.3 Well Field Model Results 

4.3.1 Predictive Simulations 

The model was used to assess long-term availability of groundwater based on various 

pumping scenarios.  Scenarios include the projected pumping from 2008 through 2060.  Results 

include contours of simulated drawdown in the well fields, and hydrographs of simulated water 

levels.  Scenarios include: 

 Groundwater pumpage as estimated by the Far West Texas Regional Water Planning 

Group (Region E).    

 Variations on estimated pumpage for the City of Alpine. 

 

4.3.2 Sunny Glen Well Field 

 

4.3.3 Musquiz Well Field 

 

4.3.4 Inner-City Well Field 

 

 

5.0 CONCLUSIONS AND RECOMMENDATIONS 
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