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Water Use by Sector 

Sector Daily Water 

Use (MGD) 

Annual Water 

Use (MG) 

% of 

Total 

Public Supply 43,300 15,804,500 11.00% 
Self-Supply Domestic 3,590 1,310,350 <1% 
Industrial 19,700 7,190,500 5.00% 
Mining 3,490 1,273,850 <1% 
Irrigation 137,000 50,005,000 34.00% 
Livestock 1,760 642,400 <1% 
Aquaculture 3,700 1,350,500 <1% 
Thermoelectric 195,000 71,175,000 48.00% 
US Total 407,540 148,752,100 100.00% 

Source:  USGS, Water Use in the U.S. 
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Why Should You Care? 

Source:  Pacific Institute, Water for Energy: Future Water Needs for Electricity in the Intermountain West & USACE.  
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Water Used for Energy 
“embedded water” 

• Thermoelectric Power Generation 
– Cooling water 

• Central Plants/Systems 
– Cooling towers 
– Circulating water and steam 

• Renewable Energy Generation 
– Concentrating solar power 
– Photovoltaic (cleaning water) 
– Biofuels 

• Fuel extraction, transport, refining, etc. 
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Energy-Related Water in the U.S. 

• 48% of U.S. water withdrawals are used for 
thermoelectric power production. 

• Withdrawal, consumption, and quality 
• Some concentrating solar power plants 

consume more water per unit of electricity than 
the average coal plant. 

• Carbon capture technologies could increase a 
coal plant’s water consumption by 30-100%. 
 

Source:  River Network, “The Carbon Footprint of Water,” 2009;  Energy and Water in a Warming 
World, “Freshwater Use by Power Plants,” 2011. 
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Energy Used for Water 
“embedded energy” 

• Conveyance of Water 
– Water source 
– Pumping inefficiencies 
– Water loss 

• Water and Waste Water Treatment 
– Type of equipment 
– Size of plant 
– End quality requirements 

• End Uses 
– Heating 
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Water-Related Energy in the U.S. 

• 13% of U.S. energy is water-related 
• 521 million MWh per year 
• Moving, treating & heating water produces 290 million 

metric tons of carbon per year 
• Equivalent to emissions of over 62 coal fired power 

plants 

 

. . . and it is likely to grow! 

Source:  River Network, The Carbon Footprint of Water, 2009 
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U.S. Water-Related Energy Use 

13% of energy 
 
5% of CO2 

Source:  River Network, The Carbon Footprint of Water, 2009 
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FEMP BMPs 

• Distribution System Audits (#3) 
• Faucets and Showerheads (#7) 
• Boiler/Steam Systems (#8) 
• Single-Pass Cooling Equipment (#9) 
• Cooling Tower Management (#10) 
• Commercial Kitchen Equipment (#11) 
• Laboratory/Medical Equipment (#12) 
• Alternate Water Sources (#14) 
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Investments in water conservation, 
efficiency, reuse and LID are among the 
largest and most cost-effective energy 

and carbon reduction strategies 
available. 
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Energy Inputs of a Typical Water Use 
Cycle 

Source and 
conveyance Treatment Distribution End use Wastewater 

treatment 

• Distribution leakage can 
result in significantly 
greater energy intensity 

• Most systems range 
from 1,250 to 6,500 
kWh/MG 

 
Source:  River Network, The Carbon Footprint of Water, 2009 

Water Use Cycle Segments Range of Energy 

Intensity 

(kWh/MG) 

Low High 

Water Supply and Conveyance 0 14,000 
Water Treatment 100 16,000 
Water Distribution 250 1,200 
Wastewater Collection/Treatment 700 4,600 
Wastewater Discharge 0 400 

Total: 1,050 36,200 
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Energy Intensity of Water Supply Types 

• Groundwater is 30% more energy intensive than surface 
water 

• Desal is 7X more energy intensive than groundwater 

Source:  Pacific Institute’s “Water to Air Model”; 
http://www.pacinst.org/resources/water_to_air_models/index.htm 

Source Types Energy Intensity 

(kWh/MG) 

Surface Water (Gravity Fed) 0 
Groundwater 2000 
Brackish Groundwater 3200 
Desalinated Seawater 13800 
Recycled Water 1100 
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Distribution 

• Pumping inefficiencies 
– Oversizing pumps for growth is typical 
– VSDs can save up to 70% of full speed 

• Water loss 
– Pressure management 

• A 10% reduction in system pressure reduces 
losses by 10% (rule of thumb) 

– Leak detection 
• 15% unaccounted for water (AWWA) 
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Energy Intensity of WW Treatment 

– Pumps 
– Leak Management 
– Automated Controls 
– Metering and Monitoring 

 

Source:  EPRI, Water and Sustainability:  U.S. Electricity Consumption for Water Supply & 
Treatment—The Next Half Century, 2000. 

Treatment 

Plant Size 

(MG/day) 

Unit Electricity Consumption (kWh/million gallons) 

Trickling 
Filter 

Activated 
Sludge 

Advanced 
Wastewater 
Treatment 

Advanced 
WW Treatment 
w/Nitrification 

1 MGD 1,811 2,236 2,596 2,951 

5 MGD 978 1,369 1,573 1,926 

10 MGD 852 1,203 1,408 1,791 

20 MGD 750 1,114 1,303 1,676 

50 MGD 687 1,051 1,216 1,588 

100 MGD 673 1,028 1,188 1,558 
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Energy Embedded in Water at End Use 

• Heating 
– Baths or showers, washing hands, dishes and 

clothes, industrial processes 
• Additional pumping 

– Cooling towers, recirculation hot water loops, car 
washes or high pressure spraying, pressurization for 
high rise buildings, irrigation pressure or lifts 

• Indirect 
– Energy used to run air conditioning compressors that 

are water cooled 
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Residential End Uses 

Source:  William B. DeOreo & Peter W. Mayer, “The End Uses of Hot Water in Single Family Homes 
From Flow Trace Analysis; www.aquacraft.com/Download_Reports/DISAGGREGATED-
HOT_WATER_USE.pdf. 

Water Use 

Category 

Hot Water Energy Intensity 

(kWh/MG) 

Bath 78.2% 159,215 
Clothes Washer 27.8% 56,600 
Dishwasher 100% 203,600 
Faucet 72.7% 148,017 
Leaks 26.8% 54,565 
Shower 73.1% 148,832 
Toilet 0% 0 
Landscape 
Irrigation 

0% 0 
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Commercial End Uses 

Source:  Gary Wolff, Ronnie Cohen, and Barry Nelson, “Energy Down the Drain:  The Hidden Costs of 
California’s Water Supply, August 2004; www.nrdc.org/water/conservation/edrain/contents.asp . 

Water Use Category Energy Intensity 

(kWh/MG) 

Kitchen Dishwashers 83,500 
Prerinse nozzles 21,000 
Laundries 35,800 
Water-cooled Chillers 207,800 
Single Pass Cooling 0 
Landscape Irrigation 0 



 Assistant Secretary of the Army (Installations, Energy & Environment) 

River Network’s ‘Simple Calculators’ 

• Showerhead comparison calculator 
• Community Water-Energy Savings Calculator 
• Toilet Comparison Calculator 
• Water Heating Calculator 
• New Source Impact Tool 
• Also, the ‘Simple’ Method of Estimating the 

Energy Intensity of Your Water 
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Showerhead Comparison Calculator 

• Compares water, energy and carbon costs 
• Contains carbon intensity of state grid 
• Input fuel type, existing flow, # and length of 

showers, efficient replacement flow 
• Targeted at residential but could be used to 

estimate savings in barracks, fitness centers, 
etc. 

• Can be used as educational tool for FH 
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$22.86 

$130.96 

$2.86 
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$22.86 

$91.23 

$2.86 
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$50.78 

$6.43 
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More Water-Energy Tools 

• Water to Air Model; Pacific Institute 
• Personal Water-Energy-Climate Calculator (WECalc); 

Pacific Institute 
• WaterSmart Scenario Builder Smart Path Water Analysis 

Tool; POLIS Water Sustainability Project 
• Water Savings and Energy Calculator; EPA 
• Water-Energy Sustainability Tool; UC Berkeley 
• Water Conservation Tracking Tool; AWE 

 
www.rivernetwork.org/more-water-energy-tools 
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Also . . .  

• Energy Cost Calculator, faucets/showerheads and 
toilets; FEMP 

• Water Energy Simulator (WeSIM); Pacific Institute 
• Watergy Toolkit; Alliance to Save Energy 
• Food Service Technology Center (FSTC) life-cycle and 

energy cost calculators – ‘fishnik’ 
• Energy Efficiency for Water and Wastewater Utilities; 

EPA 
• Water Footprint Calculator 
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