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The Rime of the Ancient Mariner
Samuel Taylor Coleridge, 1834
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Global Water Availability N [Feniorccr

Only ~2.5% of global water is fresh, with ~99% tied up
In ice caps, locked deep in earth, contaminated, or
otherwise unavailable

332,500,000 mi 2 -- All water above, in,
and on earth

2,551,000 mi3 -- Liquid fresh water in
lakes, rivers, swamps, and
groundwater

22,399 mi? -- Liquid fresh water in
lakes and rivers

Mi2 = cubic miles (1.1 trillion gal); Earth: 260 billion mi 3
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World Renewable Fresh Water Resources N=|Nanonat
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Columbia , 2.8, 4%

China, 2.8, 5%

USA 3.1, 6%

Canada , 3.3, 6%

Russia, 4.5, 9%

A U.S.63.1tm3
A ~8,846 m3 per capita
A m?3 =264 gallons

Other Countries , 28.3, 54%

Brazil, 8.2, 16%

Total: 52.3 trillion n$(12,547 ni)

B USA mChina mColumbia

® Other Countries ™ Brazil m Russia ®m Canada




Water Security Grand Challenge
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Announced by White House 10/25/2018, and Led by DOE

Coordinated suite of prizes, competitions, early -stage
R&D funding opportunities, critical partnerships, and
other programs by 2030 in order to:

A Launch desalination technologies that deliver cost :
competitive clean water

ATransform energy sectords produce:
resource

A Achieve near -zero water impact for new thermoelectric
power plants, and significantly lower freshwater use
intensity within the existing fleet

A Double resource recovery from municipal wastewater

A Develop small, modular energy  -water systems for urban,
rural, tribal, national security, and disaster response
settings.
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WATER SECURITY
GRAND CHALLENGE

Abundance Through Innovation




Water & Energy Inextricably Linked N=Jrenon
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Water needed/impacted throughout fossil -energy lifecycle

EXTRACTION PROCESSING TRANSPORT UTILIZATION ENVIRONMENTAL
MANAGEMENT
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'Energy -Related U.S. Freshwater Withdrawal  [N=[Rie
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Thermoelectric generation is second largest water withdrawal sector

Aquaculture Mining Domestic A Mining , which includes oil and
3% 0.7%, 2.6 Bm?3/ yer <1%
natural gas recovery and coal
puble =Ry extraction, accounts for  ~0.7% of
total U.S. freshwater withdrawals
(~25% groundwater)

Livestock
1%

Industrial
5%

A Thermoelectric (primarily
cooling) accounts for ~34% of
total freshwater withdrawals

\ \/ e (~100% surface water)

. . A Agriculture accounts for nearly
» Total U.S. freshwater withdrawal is 389B m3/year S0% of nationds c

Thermoelectric,
34%, 132 Bm3/yr
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Water Withdrawal vs. Consumption N=[mens
Important to distinguish between the two when discussing fossil energy TL LABORATORY

WITHDRAWAL (USE) CONSUMPTION

Water removed from ground Fraction of water withdrawn that Is
or diverted from surface not returned to source, e.g., water

water source for use.
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evaporated from cooling towers.




