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Water scarcity is a concern in the 
western U.S.  

Freyman et al., CERES, 2013



U.S. Oil Production
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Shale reservoirs account for ~ half of U.S. oil and gas production.



Modified from: EIA and National Geographic
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Schematic of Eagle Ford Shale Play
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Scanlon et al., Env. Res. Lett. 2014
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Water use for hydraulic fracturing has 
been increasing with time
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Industry adapting to water scarcity in some 
regions

• Hydraulic fracturing no longer restricted to 
using freshwater

• Using brackish groundwater in Permian and 
Eagle Ford

• Reusing/recycling produced water



Brackish Groundwater Resources in Eagle Ford 
Shale Play
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How much water is produced with oil 
and gas? 

In the U.S. for each barrel of oil 
that is produced, an average of 9 
barrels of water are produced



Relationship between oil and water production 
to hydraulic fracturing water requirements

Permian Total Production 2000-2015 (106 bbl)
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Optimization of water use for 
Unconventional Energy Product

Permian Basin

Ratio of produced water disposed
in subsurface relative to water
demand for hydraulic fracturing
at a 5 square mile grid

Blue areas: enough water from oil 
production to support 
hydraulic fracturing



Conclusions

• Water demand for hydraulic fracturing is increasing 
in many plays. 

• Water scarcity is a concern in semiarid regions

• Companies have adapted by using brackish 
groundwater (Eagle Ford Play) 

• Large volumes of produced water could provide 
source water for hydraulic fracturing (Permian Basin)

• Using produced water would reduce disposal 
/injection and induced seismicity risk



What is the water footprint of 
unconventional oil and gas production?

• Water footprint includes:

– Water used for hydraulic fracturing

– Water produced with oil and gas
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