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Water Utility Energy Use

 Drinking water accounts 1% of 
total electricity use in the U.S.

 Wastewater use 0.8%

 Water and wastewater account for 35 
percent of typical U.S. munic-ipal 
energy budgets, 

 25–40 percent of the operating 
budgets for wastewater utilities

 80 percent of drinking water 
processing and distribution costs

(EPRI 2013)

(NYSERDA, 2008)



Energy Management Opportunities

EPRI 2013



Energy for Water

 Desal growing at 10% per year, waste water reuse at 15% per year
 Non-traditional water use is energy intensive 

(Modified from Water Reuse 2007, EPA 2004, Mickley 2003)
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Large-Scale Conveyance

 Inter-basin transfers account 
for 1.2% of West-wide 
electricity use. 
 6% of Arizona electricity use, and

 3% of California electricity use.



Energy for Water

• Water services account for 12.6% of energy consumption in U.S. 
• 8.2% for heating, chilling, treating, etc. water
• 4.4% for direct steam applications



Water and Energy Conservation

City of Denver Water Conservation Campaign

Appliance Standards
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Water for Thermoelectric Power Generation

Water Withdrawal (BGD)
2005

Water Consumption (BGD)
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Energy-Water Data

 Collaboration between:
 U.S. Geological Survey

 U.S. Energy Information 
Administration

 Expanded data collection

 Standardized procedures and 
definitions



Water for Thermoelectric Power

Averyt et al. 2011

• Water use influenced by:
• Fuel type,
• Cooling type,
• Emission controls,
• Age, and 
• Location



Technology Improvement
Unique collaboration between 
industrial research institute and 
National Science Foundation



Water Limited Basins
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Availability
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Thermoelectric Development in Water 
Limited Basins

Water and Power at Siting Risk

Tidwell et al. 2012



Integrated Energy-Water Planning

Water Availability Metrics

Water Cost Metrics



Water from Retiring Plants

Tidwell et al. 2013

 New capacity in U.S. is largely 
renewables and natural gas

 Retirement or de-rating of 
older plants result in net water 
savings

Tidwell et al. 2013



Transitioning to Zero Freshwater Withdrawal

Retrofits considered: average difficulty, according to EPA guidelines
Recirculating cooling (first step for once-through cooling systems)

Dry cooling
Municipal wastewater
Brackish groundwater

Costs:
Capital
Operating and Maintenance (O&M) costs
Capture (e.g., conveyance costs for wastewater, drilling and pumping 

costs for brackish groundwater)
Treatment
Parasitic energy losses

Availability:
Municipal wastewater: within 50 miles 
Brackish water:  <2500 ft deep, salinities>10,000 TDS

* NOTE:  not taking into consideration site-specific constraints such as land availability, local 

regulations, technology vintage



Cost Associated with Retrofit

Note: ΔLCOEs tend 
to be lower in the 
West, Texas Gulf 
Coast and south 
Florida, which are 
areas prone to 
drought stress 

Technology Number�of�
plants

Waste�water� 823
Brackish�water 109

Dry�cooling 246

*average 2012 wholesale cost over 3 US trading hub regions 

With wholesale cost of electricity about $40/MWh*, many retrofits could be 
accomplished at levels that would add less than 10% to current power plant 

generation expenses.
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Water for Fuel Extraction and Processing

Water Withdrawal (BGD)
2005

Water Consumption (BGD)
1995

Water Withdrawal (BGD)
2005

Water Consumption (BGD)
1995

Estimated at ~1 BGD consumed 
in mining and fuel processing



Gas and Oil Shale Development



Water Use in Hydraulic Fracturing

Meldrum et al. 2013



Reducing Water Impacts

 Re-use of produced water

 Use of brackish water

 Protection of fresh water 
resources



Energy-Water-Climate  Nexus
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Climate Change



Energy-Water-Climate Nexus in the 
News

DOE 2013



Cascading Impacts of Climate Change
Delivery of electricity may become more vulnerable to disruption 
due to climate-induced impacts



Energy-Water Nexus

 A challenge that we both share

 We are not that different
 Share similar climates

 Use similar energy and water technologies

 Share similar opportunities to manage the energy-water nexus

 Share similar concerns over the impacts of climate change

 Many benefits to be realized if we work together



Points of Coordination

 Department of Energy: 
Water-Energy Technical 
Team

 Environmental 
Protection Agency: 
 Water/Wastewater

 Energy/Water efficiency

 Electric Power Research 
Institute: Industry 
Partner


