
The Water-Electricity Nexus 

in Texas

Kelly M. Twomey

Presented at the GC RAC Roadmap Workshop 

November 18, 2009



Kelly Twomey
Electricity-Water Nexus in Texas 2

November 18, 2009

Energy and Water are interrelated

ÅApproximately 157,000 million gallons (482,100 

acreȤfeet) of water are consumed annually to cool 

the stateôs thermoelectric power plants to generate 

400 TWh of electricity1

ïwater for ~ 3 million people for a year

ÅApproximately 0.8-1.3% of Texasô total electricity 

and 2.2-3.4% of industrial electricity is used 

annually to treat water and wastewater in Texas1

ïelectricity for ~ 100,000 people for a year

ïestimates do not include end-use

1Ashlynn S. Stillwell, Carey W. King, Michael E. Webber, Ian J. Duncan, and Amy Hardberger. 

University of Texas at Austin and Environmental  Defense Fund. Energy-Water Nexus in 

Texas. Austin, TX. April 2009.



Kelly Twomey
Electricity-Water Nexus in Texas 3

November 18, 2009

Water consumed for electricity generation in 

Texas varies by fuel

Å0.2-0.7 gal/kWh for natural 

gas and coal using steam 

turbines

Å0.6 gal/kWh for nuclear

Å0.23 gal/kWh for natural 

gas combined cycle using 

cooling towers

Å0 gal/kWh for wind and PV 

solar ÅIn 2008 wind turbines generated over 14.6 TWh (3.6%) of electricity, 

more than the total renewable generation in 2006. 

Data from Ashlynn S. Stillwell, Carey W. King, Michael E. Webber, Ian J. Duncan, and Amy 

Hardberger. University of Texas at Austin and Environmental  Defense Fund. Energy-Water 

Nexus in Texas. Austin, TX. April 2009.
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Trends in water consumption and withdrawal 

rates vary by fuel source

LIG = lignite coal

SUB = sub-bituminous             

coal 

NUC = nuclear

NG = natural gas

ST = steam turbine

GT = gas turbine not in 

combined cycle

CT = combustion

turbine of combined 

cycle

CA = steam section of 

combined cycle

¢ŀōƭŜ мΦмп ŦǊƻƳ YƛƴƎΣ /ŀǊŜȅΣ Ŝǘ ŀƭΦ Ϧ²ŀǘŜǊ 5ŜƳŀƴŘ tǊƻƧŜŎǘƛƻƴǎ ŦƻǊ tƻǿŜǊ DŜƴŜǊŀǘƛƻƴ ƛƴ ¢ŜȄŀǎΦά
(2008), Available : http://www.twdb.state.tx.us/wrpi/data/socio/est/Final pwr.pdf.
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Trends in water consumption and withdrawal 

rates also vary by cooling technology

RI = recirculating with 

induced draft cooling 

tower(s). 

RC = recirculating with 

cooling pond(s)

RF = recirculating with 

forced draft cooling

tower(s)

OC = Once through, 

canal

OS = once through with 

saline water 

OF =once

through with cooling 

pond(s) 

¢ŀōƭŜ мΦмр ŦǊƻƳ YƛƴƎΣ /ŀǊŜȅΣ Ŝǘ ŀƭΦ Ϧ²ŀǘŜǊ 5ŜƳŀƴŘ tǊƻƧŜŎǘƛƻƴǎ ŦƻǊ tƻǿŜǊ DŜƴŜǊŀǘƛƻƴ ƛƴ ¢ŜȄŀǎΦά
(2008), Available : http://www.twdb.state.tx.us/wrpi/data/socio/est/Final pwr.pdf.
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Many uncertainties make future water demand 

hard to predict
ÅPopulation and economic growth

ï23 million -> 46 million by 2060

ÅBehavioral  and demographic changes

ïconservation, industrial shifts

ÅTechnology

ïgeneration mix, efficiency, cooling technologies

ÅPolicy decisions

ïcarbon pricing, efficiency programs, water costs 

ÅClimate change

ïplanning is based on 1950 drought scenario

Texasô 2007 State Water Plan projects that municipal 

water supply demand will increase by ~85% by 2060.

Texas Water Development Board. Water for Texas 2007. GPȤ8Ȥ1. Austin, TX, January 2007.
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How does CHP fit into the water-electricity 

nexus? 
ÅIn general: higher efficiency in steam cooled power 

production = lower gal/kWh

ÅCogeneration systems:

ïDecrease the need for electricity

ÅDirectly in industrial processes, building, 

residential heating

ÅIndirectly in absorption chiller systems 

ïConsequently, decrease the need for water

ïLess wasted  heat = less cooling water demand
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There are many players in water management 

in Texas
ÅLocal water managers; Lower Colorado River Authority (LCRA), Austin 

Water Utility (AWU), Edwards Aquifer Authority (EAA), etc.

ÅState level:

ï Texas Water Development Board  (TWDB):

ÅScientific measurement

ÅPlanning

ÅLoans and grants to fund project

ï Texas Commission on Environmental Quality (TCEQ)

ÅWater and environmental quality 

ï Other agencies: Texas General Land Office, Texas Parks & Wildlife 

Department , State Energy Conservation Office, Texas Department 

of Agriculture, etc. 

ÅFederal  level

ï USGS, EPA, DOE, USDA, GAO, CRS, etc.
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Take-away: Implementing advanced efficiency 

is the key to the sustainable use of both 

energy and water

ÅImproving water 

efficiency will 

reduce power 

demand

ÅImproving energy 

efficiency will 

reduce water 

demand
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Supplemental: Water withdrawal by fuel and 

cooling technology 

Ashlynn S. Stillwell, Carey W. King, Michael E. Webber, Ian J. Duncan, and Amy Hardberger. 

University of Texas at Austin and Environmental  Defense Fund. Energy-Water Nexus in 

Texas. Austin, TX. April 2009.
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Supplemental: Water consumption by fuel and 

cooling technology 

Ashlynn S. Stillwell, Carey W. King, Michael E. Webber, Ian J. Duncan, and Amy Hardberger. 

University of Texas at Austin and Environmental  Defense Fund. Energy-Water Nexus in 

Texas. Austin, TX. April 2009.
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¢ŀōƭŜ мΦс ŦǊƻƳ YƛƴƎΣ /ŀǊŜȅΣ Ŝǘ ŀƭΦ Ϧ²ŀǘŜǊ 5ŜƳŀƴŘ tǊƻƧŜŎǘƛƻƴǎ ŦƻǊ tƻǿŜǊ DŜƴŜǊŀǘƛƻƴ ƛƴ ¢ŜȄŀǎΦά
(2008), Available : http://www.twdb.state.tx.us/wrpi/data/socio/est/Final pwr.pdf.

Supplemental: Water consumption by water 

source
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Ashlynn S. Stillwell, Carey W. King, Michael E. Webber, Ian J. Duncan, and Amy Hardberger. 

University of Texas at Austin and Environmental  Defense Fund. Energy-Water Nexus in 

Texas. Austin, TX. April 2009.

Supplemental: Unit electricity consumption for 

wastewater treatment plants


