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Water for Energy

Water 
production, 
processing, 
distribution, 
and end-use 
requires energy

Energy for WaterEnergy for Water

• Thermoelectric 
Cooling

• Energy Minerals 
Extraction/Mining

• Fuel Processing 
(fossil fuels, 
H2,biofuels)

• Emission Control

Energy  and power 
production 
requires water

• Pumping

• Conveyance

• Treatment

• Distribution

• Use 
Conditioning



Water for Thermoelectric Power Generation

Water Withdrawal (BGD)
2005

Water Consumption (BGD)
1995

Water Withdrawal (BGD)
2005

Water Consumption (BGD)
1995



Water Withdrawal by State and Sector
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Water Consumption by State and Sector
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Indications of Water Stress

EPRI, 2003

Source: Shannon 2006



Transmission Planning

 WECC and ERCOT are 
conducting long-range 
transmission planning 
(20 yrs.)
o Siting of new power 

plants

o New transmission 
capacity



Integrated Planning

Transmission
Planning

Energy
Security

Water   
Management



Technical Support Team
 Sandia National Laboratories

 Vincent Tidwell
 Barbie Moreland
 Howard Passell
 Katie Zemlick
 Barry Roberts

 Argonne National Laboratory
 John Gasper
 Eugene Yan
 Chris Harto

 Electric Power Research Institute
 Robert Goldstein

 National Renewable Energy Laboratory
 Jordan Macknick
 Kathleen Hallett

 Idaho National Laboratory
 Gerald Sehlke
 Dan Jensen
 Chris Forsgren

 Pacific Northwest National Laboratory
 Mark Wigmosta
 Ruby Leung

 University of Texas
 Michael Webber
 Carey King



(insert really cool image/supergraphic from your work)

Caption or heading (if you have one)

Task 2: Thermoelectric Water Demand

CSP and PV Biopower Nuclear Natural Gas Coal

Recirculating Cooling Once-through Cooling Pond Cooling Dry Cooling Hybrid 
Cooling

No Cooling 
Required

Source: Macknick et al. 2011

O
p

e
ra

tio
n

a
l w

a
te

r 
co

n
su

m
p

ti
o

n
 (

G
a

l/
M

W
h

)

http://www.nrel.gov/docs/fy11osti/50900.pdf
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http://www.nrel.gov/docs/fy11osti/50900.pdf


Task 2: Thermoelectric Water Demand

NREL 2012





Task 3: Non-thermoelectric Water Demand



Task 3: Non-thermoelectric Water Demand



Task 4: Water Supply and Institutions



Task 4: Water Supply and Institutions



Task 5: Environmental Vulnerabilities



Task 5: Environmental Vulnerabilities



Task 6: Climate Variability



Task 6: Climate Variability



Hydrologic Modeling Results – Single-Year 
Drought (Cont’d)

 Projected Reservoir 
Capacity in HUC-8 
Basins



Operations near thermal limit
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Task 7: Water Valuation
 Historic value of leased and 

sold water rights

 Economic value of water

 Cost of backstop technology



Task 8: Energy for Water Calculator

 Update Energy for Water 
Model

 Energy for Large Projects

 Energy for Agriculture



Task 10: Planning Support 
Long Term Planning Tool (LTPT)



Key Water Sources

 Potable Water
 Unappropriated surface water

 Unappropriated groundwater

 Appropriated water (rights 
transfers)

 Non-Potable Water
 Municipal/Industrial 

wastewater

 Shallow brackish water

Relative 
Availability 
and Cost



Metric Development
• Data on “available water” are rare

• As such, metrics were estimated from available 
information

• Assisted by volunteer team from WSWC
• Bret Bruce (USGS)

• Dan Hardin (TX)

• Sara Larsen (WSWC) 

• Dave Mitamura (TX)

• Andy Moore (CO)

• Ken Stahr (OR)

• Todd Stonely (UT)

• Steve Wolff (WY)

• Dwane Young (WSWC)





Unappropriated Groundwater Metric



Unappropriated Groundwater Cost



Appropriated Water Metric



Appropriated Water Cost













Water for Development
Unappropriated Water Sources Only All Water Sources



Task 9: Decision Support System

 Western States Water Council

Water Use Data Exchange



• Use Web Services to 
transfer data

• Data Stay at the 
Source (i.e. the 
states)

• Provide transparent 
link between state 
data and integrated 
water metrics

• Link to metadata
• Changes in state data 

are automatically 
reflected in metrics

Task 9: Decision Support System



Document Sources and GIS Data



Processing Schematic and Method 
Description

Changes can be made 
in these areas by the 
state or WADE.



Data Processing
 Changes and updates provided by state can be added in the yellow highlighted areas by county.  Any 

changes will iterate through the spreadsheet and be calculated in a new value in Step 4.



Vincent Tidwell

vctidwe@sandia.gov

(505)844-6025

http://energy.sandia.gov/

mailto:vctidwe@sandia.gov

