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Anatomy of a karst aquifer



The Edwards Aquifer and the Barton Springs 
segment
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Near downtown Austin

450,000 visitors per yearA Sole Source aquifer for 
45,000 people.

I swim 
here too!



Hydrologic conditions: transition from 
drought to post‐drought



Unprecedentedly high nitrate 
concentrations
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Nitrate high relative to discharge
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What’s happening in Barton Springs?
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What’s changed?



Septic systems permitted by year
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Irrigation volume permitted by year
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Cumulative N loading

• Total N is being stored in 
the aquifer

• Organic N is being 
converted to nitrate in the 
aquifer
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Implications of nitrification

• Organic nitrogen  NH4
+ (ammonification)

• NH4
+ + 1.5 O2 2H + + 2H2O + NO2

‐

• NO2
‐ + 0.5 O2 NO3

‐

• For every mg of ammonia oxidized to nitrate, 
4.18 mg of oxygen are consumed

• Nitrification lowers the pH



Infiltration and 
discharge to surface 
water

Partial ammonification 
and nitrification; recharge 
to groundwater

Continued 
ammonification 
and nitrification of 
organic nitrogen



In cooperation with:

• Texas Commission on Environmental Quality
• City of Austin
• City of Dripping Springs
• Hays County
• Lower Colorado River Authority
• Barton Springs/Edwards Aquifer Conservation 
District



Additional information

• Real‐time physical properties at Barton Springs 
(site 08155500):  http://tx.usgs.gov/  

• USGS Fact Sheet:  
http://pubs.usgs.gov/fs/2011/3035/

• USGS Scientific Investigations Report:  
http://pubs.usgs.gov/sir/2011/5018/


