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Å Energy and water are interdependent.

ÅWater scarcity, variability, and uncertainty are 
becoming more prominent.

o This is leading to vulnerabilities of the U.S. 
energy system.

ÅWe cannot assume the future is like the past in 
terms of climate, technology, and the evolving 
decision landscape.

Å Aging infrastructure provides an opportunity for 
some changes.

Å DOE has strong expertise in technology, modeling, 
analysis, and data and can contribute to 
understanding the issues and pursuing solutions 
across the entire energy-water nexus.
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Download the full report at 
energy.gov/water-energy-tech-team

Energy -Water Nexus: Why DOE? Why Now?

http://www.energy.gov/water-energy-tech-team
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ÅOptimize the freshwater efficiency of energy production, electricity 
generation, and end use systems

ÅOptimize the energy efficiency of water management, treatment, 
distribution, and end use systems

ÅEnhance the reliability and resilience of energy and water systems

Å Increase safe and productive use of nontraditional water sources

ÅPromote responsible energy operations with respect to water quality, 
ecosystem, and seismic impacts

ÅExploit productive synergies among water and energy systems

Strategic Pillars



EWN

National Level Energy-Water Sankey Diagram
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Responding to Challenges in the Energy-Water System
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ïRealize regional nature of energy-water nexus issues

ÅDifferent climates

ÅDifferent policies

ÅDifferent water & energy resources with diverse technologies 
deployed

ïExamples

ÅCalifornia: energy for moving water

ÅTexas & Oklahoma: produced water

ÅColorado: increasing water requirements for oil and gas 
production

ïCreate State Level Diagrams representing 2010

ÅIdentify data gaps

ÅLaid groundwork for updates with new data as it is released

ïReport contains diagrams, tables, and data sets

Overview of State Sankey Diagram Project
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Example States CO, OK, TX, CA
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State
Energy  

(Trillion BTU)
Water 

(Million gal/day)

Colorado 1,465 10,990 

Oklahoma 1,652 3,168 

Texas 11,910 24,800 

California 7,296 37,960 

ÅLets look at our example states - CO, OK, TX, and CA. 
ÅHow much energy and water does each state use?
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Example Tables and Charts
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ïHelpful for comparing across states

ïTables and figures include:

1. Water withdrawn and intensity for oil and gas production

2. Produced water from oil and gas extraction

3. Water withdrawn/consumed and intensity for electricity production

4. Water withdrawn and intensity for bio-feedstock production

5. Energy use and intensity for agriculture water pumping

6. Energy use and intensity for public water supply

7. Energy use and intensity for wastewater treatment
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Water Withdrawal for Oil and Gas
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Å TX, CA, OK, and CO are 
Four of top six water users
For oil and gas production 
(Each are in drier areas)
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Total Water Withdrawal for Oil and Gas Production
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ÅWhen examining the information 
visually, we see only a small set of 
states dominate water use for oil 
and gas production
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Water Intensity for Oil and Gas
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Å Some states that 
withdrawal large 
amounts of water do 
so efficiently (e.g. 
Texas not in top 10 
when measuring water 
intensity for oil and gas 
production)
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Water Intensity for Oil and Gas Production
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Produced Water from Oil and Natural Gas
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ÅMany of the large 
water users also 
produce large 
amounts of water. TX, 
OK, CA are top water 
producers. CO is # 10.
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Produced Water for Oil and Natural Gas
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ÅTexas produces 3x more 
water than any other 
states
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State Summaries
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ïAll large energy producers

ïAll in dryer climates

ïTexas and California consume large amounts of energy

ïColorado and Oklahoma consume less energy

ïTexas oil and gas production more water efficient water user

ïTexas withdraws large amounts of water for thermoelectric cooling

ïColorado has large agriculture base
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Peer Review and Stakeholder Outreach
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ïFinishing report summer 2017

ïCurrently holding peer review and stakeholder outreach 
sessions of current draft. 

ïIf interested in participating please contact me 

Contact info:

Zachary Clement

Office of Energy Policy and Systems Analysis (EPSA)

Department of Energy

Zachary.clement@hq.doe.gov

(202) 586-7537
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Questions?
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Zachary Clement
Office of Energy Policy and Systems Analysis (EPSA)
Department of Energy
Zachary.clement@hq.doe.gov
(202) 586-7537

Diana J. Bauer, Ph.D.
Office of Energy Policy and Systems Analysis (EPSA)
Department of Energy
diana.bauer@hq.doe.gov
(202) 287-5773 

DOE Energy-Water Nexus Crosscut Team:
http://www.energy.gov/under-secretary-science-and-energy/water-energy-tech-team

EPSA Energy-Water Initiative
http://energy.gov/epsa/energy-water-nexus

http://www.energy.gov/under-secretary-science-and-energy/water-energy-tech-team

