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Increase in global water demand

global population in areas of
severe water stress




Environmental Outlook to 2050: Water

Global water demand: Baseline scenario, 2000 and 2050

6000 4 _ . . . : : : ..
® |rrigation ® domestic ® livestock * manufacturing ® electricity
4 000 -
+400%
3 000 -
F130%
2 000 -
1 000 -
O |
2000 2050
World

Source: OECD Environmental Outlook Baseline; output from IMAGE



The Energy Challenge

- developing world without access to
electricity
~growth In electricity demand by 2035

(IEA Baseline scenario)
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Water Risk
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GLOBAL WATER RISK MAPPING
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WORLD’S LEADING WATER INFO. PLATFORM

- 15,000 catchments

- 12 indicators
- All open data publicly available

- Projected water stress for
2020, 2030, 2040
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BASELINE WATER STRESS

total annual water withdrawals (municipal, industrial, and agricultural) expressed as a percent of the
total annual available flow; higher values indicate more competition among users

BASELINE WATER STRESS

withdrawals / available flow
| Low (<10%)
Low to medium (10-20%)
[ | Medium to high (20-40%)
High (40-80%)

Extremely high (>80%) AR
ata Sources:

Global Drainage Basin Database, National Institute for Environmental Studies of

Arid & low water use
_ Japan
No data Global Land Data Assimilation System 2, NASA Goddard Labs, 1980-2008
Water Use by Sector, Food and Agriculture Organization, 2010, ... ;555 sl TANA AND

3@ WORLD RESOURCES INSTITUTE

7= AQUEDUCT



AQUEDUCT IN USE: 2014 HIGHLIGHTS
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Water for Energy

extraction & Hefining Hydropower

Fuel Production [ hermo electric
(Ethanol, hydrogen) Cooling

Wastewater Extraction and
Treatment Transmission

Energy Associated Drinking Water
with Uses of Water Treatment

Energy for Water
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MANY COUNTRIES FACE MEDIUM TO HIGH
WATER STRESS & VARIABILITY

Ranking
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Indonesia

Country

Kazakhstan

India

South Korea

Australia

Japan

South Africa

China

Water Stress

Level

Seasonal
Variability

Low to Medium

Low to Medium

Low to Medium

Medium to High

U.S.

........

gh | Low to Medium

Low to Medium

Germany Low
Poland Low to Medium Low
Russia Low to Medium | Low to Medium

Colombia Low Low to Medium

Luo et. al., April 2014, “Identifying the Global Coal Industry’s Water Risk.”
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COAL | PROPOSED NEW COAL POWER CAPACITY

(WRI, 2012) WORLD RESOURCES INSTITUTE



THREATS TO ENERGY #= AQUEDUCT

Arid & Low
Water Use
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Extremely
High Risk
27.9%

High Risk
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Major

Coal

Base

Proposed 0- 500

Coal-Fired 500 - 1000
Power Plant 1000 - 1500
Capacity 1500 - 3000
(MW) 3000 - 8000

NOTE
1. Baseline water stress is a measure of demand and supply for water in a given
area, and is calculated as the ratio of local water withdrawal over renewable

water supply.

2. The donut chart illustrates how much of China’s total proposed coal-fired
generation capacity sits in each water risk category.

3. The size of the dots relate to the proposed power generation capacity.

As of July 2012, over 50%
of total proposed power generation
capacity was located in areas with
high or extremely high

REFERENCES .
Aqueduct methodology: baseline water stress
Proposed generation capacity:

Arid & low water use Low Low to medium Medium to high High Extremely high

%WORLD RESOURCES INSTITUTE =
(Ratio: withdrawals/supply) < 10% 10% - 20% 20% - 40% 40% - 80% > 80%



Competition for Water in US Shale Energy Development
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- First-ever maps of water risks to shale gas plays
globally

- Every major shale deposit around the world
- Country deep dives: United Kingdom, United
States, Australia, China, Poland, Mexico, South

Africa, and more

- Stress, supply variation by season, year,
groundwater stress, population density
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ENERGY / WATER:

Baseline water stress
Source: WRI Aqueduct

Arid & low water use 19.6% y £ .
» / /'
Lowrisk 45.4% -

Extremely high risk 9.0%

High risk 7.0%

GLOBAL SHALE PLAYS AND BASELINE WATER STRESS Medum o ighisk8.3% vt medium risk 10.7%
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Extremely UNITED KINGDOM SHALE PLAY VS BASELINE WATER STRESS
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Share of Power Generation Capacity
with Freshwater Once-Through Cooling
and Hydro 1n Selected Countries, 2010
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80%

Source: “World Energy Outlook 2012.” International Energy Agency. 2012
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CallfornlahWater Con,servatlon Act (2009)
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