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Daming Rivers —VWorldwide
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® Dams under construction 2 -

® Dams planned

L. ] Source: Zarfl et al. (2015),
> 57,000 existing large (15m+) dams worldwide. Aquat. Sci

3,700 dams (1,700 GW) planned or under construction
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Reservoir capacity
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India 51 Russia 51

Japan 50

Canada 78

Norway 30
Turkey 26

France 25
Italy 22
Spain 19

Sweden 16
Switzerland 16

Brazil 91

Venezuela 15
___Vietham 15
Austria 13
Mexico 12
Colombia 11
Germany 11

Iran 11

United States 102 —

2015 total

1,211 GW

Rest of World 224

China 320
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. Installed capacity in GW, including pumped storage
. Estimated generation in 2015, in TWh per year

Maximum generation (assuming potential is fully developed)
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Hydropower (Global)

* |leading renewable source for electricity generation
* 16.4% of the world’s electricity from all sources

* 71% of all renewable electricity.

* 1,064 GW of installed capacity in 2016

e 1,212 GW global hydropower capacity (including

pumped storage)

* Growth particularly strong in Asia, Africa, Latin
America (PP-funding, cooperation among countries)

(World energy council-2016)



Top 10 Largest Power Plants in the World

By capacity (gigawatts)

Three Gorges, China | 2012
Itaipu, Brazil I | ] 9834
Xiluodu, China I 2013

Guri, Venezuela *
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Tucurui, Brazil

1 | Nuclear
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Grand Coulee, United States
Xiangjiaba, China I

Longtan, China
Sayano-Shushenskaya, Russia N
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Source: US Energy Information Administration, based on International Commission on Large Dams and IAEA Power Reactor Information System
Note: Japan's Kashiwazaki-Kariwa nuclear facility has not operated since being shut down in 2011 and has not submitted a restart application
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Top 10 Largest Power Plants in the World

By capacity (gigawatts)

Three Gorges, China |
ltaipu, Brazil
Xiluodu, China

Guri, Venezuela — 1978
Tucurui, Brazil (—| Hydropower

Kashiwazaki-Kariwa, Japan ’ C

Grand Coulee, United States ﬁ 1942
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Source: US Energy Information Administration, based on International Commission on Large Dams and IAEA Power Reactor Information System
Note: Japan's Kashiwazaki-Kariwa nuclear facility has not operated since being shut down in 2011 and has not submitted a restart application
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Top 10 Largest Power Plants in the World

By capacity (gigawatts)

Three Gorges, China
Itaipu, Brazil
Xiluodu, China

Guri, Venezuela
Tucurui, Brazil Hydropower
Kashiwazaki-Kariwa, Japan

Grand Coulee, United States

Xiangjiaba, China 2012
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Sayano-Shushenskaya, Russia
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Source: US Energy Information Administration, based on International Commission on Large Dams and IAEA Power Reactor Information System
Note: Japan's Kashiwazaki-Kariwa nuclear facility has not operated since being shut down in 2011 and has not submitted a restart application




"

Number of hydropower dams planned or under construction per basin -
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Daming Rivers —Worldwide

OMERET]
Species count

~—

Amazon Congo Mekong
O Existing/Under construction 416 51 371
Planned/Proposed 334 13 98

Source: Winemiller et al. (2016) - Science "




Impacts:

Not affected by large dams
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Impacts:

EXPECTED ENVIRONMENTAL IMPACTS

UPSTREAM DOWNSTREAM
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- Siltation

-« Fish yield

- GHG emissions
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- Sediment supply

- Nutrient supply
& GHG emissions
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¥ Flood pulse
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Impacts:
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Human Development Index
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Rural and Urban
Electrification
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But at what cost?
Who cares?
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s WWW.NEWS.CN

Which is worse?
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The politically weak and the most
adversely impacted.
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Some Relocated

People Displaced
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PROJECTED © o %o ®
CHANGES IN
HYDROPOWER
GENERATION

(2050)
® 0to12999kilowatts

@ 13000t0 62000 kW

® 0t0-2999 kW
@ -3000t0-8000kW

B Countries that rely on hydro-
power for 50% or more of

their total power generation Source: Byman Hamududu, Norwegian University of Science and Technology
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Floating solar power plant (40mMw)
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Exhibit 2

MW
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Global Renewable Energy
Installed Capacity by Technology (Megawatts, 2006-15)

M Hydro B Wind W Solar M Bicenergy
Percentage Change, 2006-15 -
Hydro 35.5 %
Bioanergy 91.5 %
Wind a87.7 %
Solar 3,404.9 %

TOTAL 92.0 %

2006 2007 2008 2009 2010 2011 202 2013 2014 2015

Source: Intemational Renewabde Energy Agency, Renewabie Capacily Stalishics, 2016
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100% IN 139 COUNTRIES

Transition to 100% wind, water, and solar (WWS) for all purposes
(electricity, transportation, heating/cooling, industry)

Residential Commercial/govt
LB I'OOftOp solar rooftop solar T o
14.89% 11.58%
______ Solar plant PROJECTED Wave energy J
T 21.36% ENERGY MIX 0.58%
LarEeine e 2 A s Geothermal energy @
- solar plant 0.67% (
9.72%
"i\ Onshore wind Hydroelect:i%c, 6
23.52% | | 4

STE WD Tidal turbine
el - oloss &
JOBS CREATED 52 MILLION

JOBS LOST 27.7 MILLION

Using WWS electricity for everything, instead of burning fuel, and
improving energy efficiency means you need much less energy.

2050 Demand with 2050 Demand with
business as usual | I Wind, Water, Sun

@
42.5% . -
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