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Water and energy are closely interlinked and interdependent. Energy generation and
transmission requires utilization of water resources, particularly for hydroelectric,
nuclear, and thermal energy sources. Conversely, about 8% of the global energy
generation is used for pumping, treating and transporting water to various consumers.

May 2014

In 2014, the UN System — working closely with its Member States and other relevant
stakeholders — is collectively bringing its attention to the water-energy nexus,
particularly addressing inequities, especially for the ‘bottom billion' who live in slums and
impoverished rural areas and survive without access to safe drinking water, adequate
sanitation, sufficient food and energy services, It also aims fo facilitate the development
of policies and crosscutting frameworks that bridge ministries and sectors, leading the
way to energy security and sustainable water use in a green economy. Particular
attention will be paid to identifying best practices that can make a water- and energy-
efficient 'Green Industry' a reality.

The United Nations World Water Development Report 2014
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Energy-Water Quick Facts

90% of power production is water intensive

The International Energy Agency estimated (2010) global
water withdrawals for energy production at 583 billion m3
representing some 15% of the world’s total withdrawals.

Thermal power generation accounts for roughly 80% of global
electricity production .

Hydroelectricity accounts for about 15% of global electricity
production

By 2035, global water withdrawals for energy are expected to
increase by 20%, whereas water consumption for energy is
expected to increase by 85%.

8% of world’s energy production is used in the water sector.

UN World Water Development Report 2015




Objectives

= Support the Asia-Pacific
Economic Cooperation by
investigating the Energy- _
Water Nexus in each Lo
member economy: e I N

= Map water use for energy e j/ T Fopua i G

Indonesia
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Bustralia

= Map energy use for water
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= Compare to measures of
water stress



Methods
= Utilized publically available data
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Water for Thermoelectric Production
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Withdrawals = — median— = Consumption

Ranges reflect minimum and maximum water-use values.

= Water use for thermoelectric production varies by:
= Withdrawal vs. consumption,
= Plant/fuel type, and
= Cooling type.




Water for Energy Extraction and
Processing
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Global Water Risk Mapping
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Water Utility Energy Use

= Energy use distributed by
distribution of population

= Use reduced by percentage of
population with access to
improved water services

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

= \Wastewater use 0.8%
(EPRI 2013)




Water for Thermoelectric Power
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Water for Coal Extraction
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Water for Oil Extraction
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Water for Natural Gas Extraction
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Water for Uranium Extraction
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Water for Oil Refining
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Water for Energy with Water Stress
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Water for Energy: Detail Chi
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ater for Energy: Detail U.S.
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Energy-Water Risk
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Water for Energy by Country
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Water for Energy by Country
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Water for Energy by Sector
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Energy for Drinking Water

Drinking Water Treatment & Distribution ‘
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Energy for Wastewater
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Energy for Desalination
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= Project data available at:

Energy and Climate = Climate/Environment = Water Security Program = Energy and Water in the Westem and Texas Interconnects

. H Energy and Water in the Western and Texas Interconnects
http://energy.sandia.gov/?page 2= e

L . -
— Water Scarcity Impacts Energy Production
I — WATER SECURITY
In the United States the energy sector accounts for approximately 41% of daily fresh water withdrawals PROGRAM

and 49% of total overall daily water withdrawals for the following energy-related uses:
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Water Infrastructure Security

= Hydroelectric power generation
= Thermoelectric power plant cooling and air emissians control Sy eaas Eretiyiio N R

» Energy-resource exiraction, refining, and processing T ——

» Energy and Water Data Portal

» Electric Power Generation and Water
Use Data

» Water Availability, Cost, and Use

ENERGY-WATER DATA

The Energy Information Administration projects the U.S. population will grow by 70 million people PORTAL

between 2005 and 2030, increasing electric power demand by 50 percent and transportation fuel
demand by 30 percent This will require more water, Unfortunately, this growth in water demand is
occurring at a time when the nation's fresh water supplies are seeing increasing stress from

= Limitations of surface-water storage capacity
u Increasing depletion and degradation of ground water supplies

° * u Increasing demands for the use of surface water for In-stream ecological and environmental uses
I I l C e n I W e = Uncertainty about the impact of climate variability on future water fresh surface and ground water

resources
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Summary

= Mapped water for energy and the energy for water for the
APEC economies.

= Data limitations challenge estimates of absolute water and
energy use; however, confidence in geospatial footprint.

= Significant differences in the energy-water nexus are noted:
= Among economies,

= Regionally within economies, and
= Across different unit processes.

= Numerous cases noted where high water use for energy and
water stress coincide.




Opportunities

= Options to improve energy-water resiliency:
= |ntegrated energy and water planning,

= Choice in energy production technology (e.g., low water use electricity
generation),

= Consider early the energy or water intensity of new projects and site
them appropriately,

= Numerous emerging technologies that can improve
interdependencies:
= Power plant cooling systemes,
= Water treatment technologies, and

= Energy capture for wastewater streams.




