
Groundwater Availability  
and Time 

William M. Alley 
WRRC Conference 2013 

Tucson, AZ  
March 5, 2013 

 



Human vs Hydrologic Time Scales 

Gleeson et al. (2012) 







Leake, Hoffmann, and Dickinson, 2005 

Streamflow Capture 







Land Subsidence 

Sneed and Galloway (2000) 



MCL 

Nitrate Concentration in Groundwater 

Background 

Dubrovsky et al. (2010) 



Nitrate Concentration in Groundwater 

Background 

Dubrovsky et al. (2010) 



Input exceeds  
10 mg/L 

Dubrovsky et al. (2010) 
Burow and Green (2008) 

McMahon et al. (2008) 



Many systems have “short circuits” that result in rapid 
movement of contaminants to public wells 

 

Source: S. Eberts, USGS 

http://oh.water.usgs.gov/tanc/NAWQATANC.htm 



Middle Rio Grande Basin 

Plummer and others (2004) 



Bangkok Basin, Thailand 

Sanford and Buapeng (1996) 



Bangkok Basin:  Importance of Paleoclimatology 
and Geologic Change 

Sanford and Buapeng (1996) 



Integrated Monitoring and Modeling 

Alley (2006) 
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