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Term Project Update 

 

Investigating the Role of Alluvium Deposits in the Upper Nueces River Basin Using a Water 

Balance Approach 

 

Background: The Edwards and Trinity aquifers are crucial resources in south-central Texas, with 

the former serving as the primary water source for over 2 million people in the greater San 

Antonio area. The Nueces River basin is the largest contributor of recharge to the Edwards Aquifer, 

and recent studies suggest that areas in the Edwards Aquifer Contributing Zone supply 

autogenic and allogenic recharge, with inter-aquifer flow possible. Alluvium mantled over the 

karstic Glen Rose limestone in the upper Nueces floodplain provides significant storage of river 

underflow and shallow groundwater, as part of the ‘floodplain conveyance system’. The river 

underflow and shallow groundwater stored and/or transmitted in alluvial deposits and terraces 

may become an important source of river discharge in low flow conditions and thus recharge to 

the Edwards and Trinity aquifers. Accurate quantification of Edwards Aquifer recharge is critical 

to sustainable management of the resource, thus this project seeks to estimate total water 

storage capacity in alluvium. The regional water balance for the upper Nueces River under 

drought and flood conditions will be determined using distributed climate, groundwater, and 

streamflow measurements at the regional scale. Ultimately I hope to quantify the role of 

alluvium in buffering discrete infiltration into karst features and promoting diffuse recharge. 

 

 
Figure 1. The Edwards Aquifer Contributing Zone (purple), Recharge Zone (blue), and Artesian 

Zone (green) in Real and Uvalde Counties, which contain the upper reach of the Nueces River in 

southwest Texas. Montell, TX is located along the Nueces River and is marked with a star; it is 

the location of a local weather station and USGS stream gauge used in this term project. 
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Project Update: To complete this water basin analysis, I have begun gathering data from a 

number of real-time datasets maintained by several agencies, including the following:  

 Weather station data from the Edwards Aquifer Authority (EAA), including 

precipitation and soil moisture, from Montell, TX 

https://www.hobolink.com/p/11d64d59aa3c1ac5c2238fb475d59618  

 Stream stage on Candelaria Creek, a representative tributary creek to the Neuces 

River in Montell, TX (EAA data) 

https://ienvironet.com/organizations/629/nodes/4907  

 Groundwater levels from the Texas Water Development Board from several 

representative wells in Real and Uvalde counties 

https://waterdatafortexas.org/groundwater  

 Stream discharge from the U.S. Geological Survey gages at Barksdale, Montell, 

and Laguna in Real and Uvalde counties 

https://waterdata.usgs.gov/nwis/uv?site_no=08189998  

 Texas geological map from the Texas Natural Resources Information System 

(TNRIS), to estimate aerial extent of alluvial deposits  

https://tnris.org/data-catalog/entry/geologic-atlas-of-texas/ 

 Soil type map in the study area  

https://websoilsurvey.nrcs.usda.gov/app/  

 Land cover map in the study area  

https://tnris.org/data-catalog/entry/national-land-cover-database-2011/  
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