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Objective 

 Explore geospatial 
differences in 
energy-water-land 
interactions: 
 By NCA region, 

and 

 By state. 



Bilateral Interactions 
 Effect of ENERGY on WATER use 

 Water used for energy production (power plant cooling, mining, 
etc.) 

 Effect of WATER on ENERGY use 
 Energy to move, lift and treat water 

 Effect of WATER on LAND use 
 Blue water: irrigated cropland and reservoirs 

 Green water: dry land farming and forests 

 Effect of LAND on WATER use 
 All water use except for energy 

 Effect of LAND on ENERGY use 
 Energy consumption associated with land development  

 Effect of ENERGY on LAND use 
 Land used for energy development (power plants, pipelines, etc.) 



Framework for Interpretation 



Effect of Land on Energy Use 

 Primary energy 
consumption 

0

5000

10000

15000

20000

25000

30000

Great
Plains

Midwest Northeast Northwest Southeast Southwest

T
ri

ll
io

n
 B

tu
 



Effect of Energy on Land Use 

 Land for power 
plants 

 Land for energy 
extraction 

 Land for biofuel 
cultivation 
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Effect of Water on Land Use 

 Blue Water: 
 Irrigated 

farmland, 

 Reservoirs, 

 Urban land 



Effect of Land on Water Use 

 Water 
withdrawals 
excluding energy 
sector 
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Effect of Energy on Water Use 
 Thermoelectric water 

use 

 Water for fuel 
extraction 

 Water for biofuel 
production 
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1. Effect of Energy on Water (Water for 
Energy) Mgal/yr : Thermoelectric 



1. Effect of Energy on Water (Water for 
Energy) Mgal/yr : COAL 



1. Effect of Energy on Water (Water for 
Energy) Mgal/yr : Ethanol 



1. Effect of Energy on Water (Water for 
Energy) Mgal/yr : Oil 



1. Effect of Energy on Water (Water for 
Energy) Mgal/yr : Natural Gas 



Effect of Water on Energy Use 

 Energy to pump 
irrigation water 

 Energy to move 
and treat: 
 Drinking water 

 Wastewater 

0

10,000,000

20,000,000

30,000,000

40,000,000

50,000,000

60,000,000

70,000,000

80,000,000

90,000,000

Great
Plains

Midwest Northeast Northwest Southeast Southwest

M
W

h
/Y

e
a
r 



Energy for Water 

Municipal Wastewater Drinking Water All Water Services 

Large-Scale Conveyance 
Agricultural Pumping  

(Groundwater) 

Agricultural Pumping  

(Surface Water) 

Source: Tidwell et al. 2014 

~6% of 

electricity use 

goes to 

providing 

water services. 



State-Level Comparison 
Effect of energy on water use Effect of water on energy use 

Effect of energy on land use Effect of land on energy use 

Effect of water on land use 

Effect of land on water use 



NCA Region Comparison 
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Effect of water on energy use 
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 Effect of energy on land use 
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Effect of land on water use 
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Effect of land on energy use 

Effect of water on land use: Bluewater 



 Project data available at: 

http://energy.sandia.gov/?page
_id=1741 
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