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Southwest U.S.Precipitation Patterns  
Based on Tree Ring Data 



Climate Change will  Impact Precipitation, 
Evapotranspiration, and Runoff    

Mid-latitude population belt will be strongly affected 

Nat. Geo. April 2009 from IPCC 



Assessment of Regional Water Stress 

 in North America  



 Expected Water Shortages by State 
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Water stress is increasing nationally 



Water for Energy 

Water Consumption (BGD) 

1995 

Water Withdrawal (1,290 Mm3/d) 

2005 

Water Consumption (390 Mm3/d) 

1995 

~4 Mm3/d Consumed in Mining 

and Fuel Processing 



Water Consumption for Energy Extraction, 

Mining, and Processing (2006 Report to 

Congress) 
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Coal Mining

Coal Washing

Coal Liquefaction

Coal Slurry

Coal Gasification

Natural Gas Extraction & Processing

Natural Gas Pipeline Operations

Gas Storage in Salt Cavern**

Petroleum Extraction

Enhanced Oil Recovery

Refining

Oil Shale Surface Retort

Oil Shale In-Situ*

Oil Sands

Oil Storage in Salt Cavern**

Uranium Mining

Uranium Processing

Hydrogen Reforming

Hydrogen Electrolysis

Corn Irrigation

Ethanol Processing

Soy Irrigation

Biodiesel Refining

Gal/MMBTU



Water Use and Consumption of Electric 

Power Generation Alternatives 

Plant-type 
Cooling 

Process 

Water Use Intensity (l/MWhe) 

Steam Condensing Other Uses 

Withdrawal Consumption Consumption 

Fossil/ biomass steam turbine 
Open-loop 80,000–200,000 ~800-1200 

~120 
Closed-loop 1200–2400 1200–2000 

Nuclear  

steam turbine 

Open-loop 100,000–240,000 ~1600 
~120 

Closed-loop 2000–4400 1600–2900 

Natural Gas Combined-

Cycle 

Open-loop 30,000–80,000 400 
40 

Closed-loop 900 700 

Integrated Gasification 

Combined-Cycle 
Closed-loop 800 700 600 

Carbon sequestration for 

fossil energy generation 
~70-90% increase in water withdrawal and consumption 

Geothermal Steam Closed-loop 8000 2000-5500 200 

Concentrating Solar  Closed-loop 3000 2900 40 

Wind and  

Solar Photovoltaic 
N/A 0 0 10 



Water Consumption of                 

Transportation Fuel Alternatives 



Coal Power Plants with Potential  

Water Supply and Demand Concerns 



DOE Energy Water Program Plan 

• Technology RDD&D   
– Thermoelectric Cooling Improvements 

– Waste Heat Recovery in Energy Systems 

– Process Water Use Efficiency and Quality  

– Alternatives to Fresh Water Use in Energy Production Using 

Advanced Materials and Processes  

– Traditional and Non-traditional Hydropower Improvements   

– Desalination Improvements 

– Net-Zero Municipal Wastewater Treatment  

– Sensors  

– Deployment  

•  Analysis and Modeling  
– Integrated Analytical Platforms  

– Decision Support Tools 

• Policy Framework 

• Stakeholder Engagement 

• International Diplomacy  
17 


