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PM2.5: tiny, toxic particles that enter deep into lungs and
Into the bloodstream
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Largest environmental health risk in the world
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Air pollution is responsible for 4.5 million premature deaths
In the world each year (Global Burden of Disease Study)

WHOQO: Air pollution is officially classified as a carcinogen and
labeled “a leading environmental cause of cancer deaths”
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HREES (WMA)IZLBFERR:
WMA STATEMENT ON DIVESTMENT FROM FOSSIL FUELS BRI IS IR R|E F HERDE

Adopted by the 67" WMA General Assembly, Taipei, Taiwan, October 2016

e In many densely settled populated cities around the world, the fine dust measurable in
the air is up to 50 times higher than the WHO recommendations. A high volume of
transport, power generated from coal, and pollution caused by construction equipment

are among the contributing factors

e The WMA notes the Lancet Commission’s description of Climate Change as “the greatest
threat to human health of the 21st century”
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The WMA recommends that its national medical associations and all health organizations:

Encourage governments to adopt strategies that emphasize strict environmental
regulations and standards that encourage energy companies to move toward renewable
fuel sources.

Begin a process of transferring their investments, when feasible without damage, from
energy companies whose primary business relies upon extraction of, or energy
generation from, fossil fuels to those generating energy from renewable energy sources.
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Evidence of health risks 2 XS DEEHL

« “American Cancer Society study”: The largest and most well-known
study on particulate air pollution and risk of death.
[7 A AL (American Cancer Society) D% | : b F R EL &
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« 500,000 adults in 50 U.S. states with different air pollution levels were
followed between 1982 and 1998.
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« People living in more polluted environments have a significantly higher
risk of fatal heart and lung disease and lung cancer.
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Health risks from PM2.5 in Japan
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Increase in the risk of stroke in Japanese cities due
to PM2.5
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Increase in the risk of lung cancer in Japanese cities
due to PM2.5
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Health risks from PM2.5 in Japan
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Deaths per day from ambient air pollution
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Impacts of coal power expansion
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ABSTRACT: Southeast Asia has a very high population density and is on a fast track to 27nue!Mertaily irem Southeast Asian Coai by 2550
economic development, with most of the growth in electricity demand currently projected to i 3
be met by coal. From a detailed analysis of coal-fired power plants presently planned or
under construction in Southeast Asia, we project in a business-as-usual scenario that
emissions from coal in the region will triple to 2.6 Tg a~' SO, and 2.6 Tg a~' NO, by 2030,
with the largest increases occurring in Indonesia and Vietnam. Simulations with the GEOS-
Chem chemical transport model show large resulting increases in surface air pollution, up to
11 pg m™ for annual mean fine particulate matter (PM, ;) in northern Vietnam and up to 1§
ppb for seasonal maximum 1 h ozone in Indonesia. We estimate 19 880 (11 400—28 400)
excess deaths per year from Southeast Asian coal emissions at present, increasing to 69 660
(40 080—126 710) by 2030. 9000 of these excess deaths in 2030 are in China. As Chinese
emissions from coal decline in coming decades, transhboundary pollution influence from
rising coal emissions in Southeast Asia may become an increasing issue.

Premalure Deaths per Country per Year
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Coal emissions are harmful to human health
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SO, and NO, from power plants oxidize in the atmosphere to form particulate matter (PM). NO, can also
increase ozone concentrations. Both PM and ozone lead to premature mortality in people.
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Power sector dominates SO2 emissions
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BARDEZ EDS028EH (20084F)
Japan SO2 emissions by sector (2008)
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Existing plants and new projects included in the study
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Most coal-fired power plants planned near large population
centers
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Tokyo, Osaka and Nagoya areas already among most
polluted in Japan
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Power plant emissions vary widely by facility
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Boiler type RAS— 2447 Emission control technologies#EH & 3B B fif
Fluidized Bed
Combustion
(FBC)
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(FBC) Selective catalytic
reduction (NO,)
ERAEE T (NO,)
Flue gas desulferization (SO,)
BEERBR (SO2)
Stoker o
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lignite sub-bituminous bituminous anthracite

Images: Ciris Energy; AECOM Process Technologies; dieselnet.com; energy-models.com/boilers

Plant specific factors such as the grade of coal being combusted or the emission control technologies in
place affect the magnitude and type of emissions coming from each individual coal fired power plant.
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Planned coal power projects would increase air pollutant
emissions from coal by a third
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Effect of planned coal expansion on emissions
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Emissions from existing and new coal-fired power plants
assuming 40-year operating life
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GEOS-Chem simulates the concentrations of pollutants
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Global 3-D CTM
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GEOS-Chem is a global 3-D chemical transport model used by many research groups around the world
to advance our understanding of atmospheric composition and to answer policy relevant questions
pertaining to air quality and climate change.
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Emissions (SO2, NOx, dust)
HEHE ¥ (SO2. NOx, #1EE)

Dispersion & chemistry in
the atmosphere
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Coal power plant database developed for the project
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Emission rates from official statistics, companies and academic studies
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Population exposure to
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Cutting-edge atmospheric model (Geos-Chem)
at Harvard University
N—N—FREZOREIHAKXET /L (Geos-
Chem)

High-resolution population density maps from NASA
NASAD S EEANOZETYS

Results of large epidemiological studies
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Death rates from lung cancer, stroke, heart disease, chronic respiratory
disease and lower respiratory infections in each country
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Results: air quality impacts
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Annual mean PM2.5 from operating and new plants
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Summer mean ozone from operating plants
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Summer mean ozone from operating and new plants

BEBPESUHXOREEBFRINMoDEHRTEHAY 2V HEH

1.2

0.8

0.4

T I
130 135 140 145

micrograms per cubic meter




Cities most affected by coal power plant pollution in Japan
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Results: health impacts
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Annual premature deaths from existing plants
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Annual premature deaths if new projects come online
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Lifetime impacts &MU ChH-55E

Running the existing coal plant fleet to
end-of-life would cause approximately
16,000 avoidable deaths from air
pollution
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Building and operating the proposed coal
plants would cause a projected 18,000
additional premature deaths, more than
doubling the future health impacts from
coal-fired power generation
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Emissions from existing coal-fired power
plants assuming 40-year operating life
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Boom and Bust 2017

TRACKING THE GLOBAL COAL PLANT PIPELINE

Christine Shearer, Nicole Ghio, Lauri Myllyvirta, Aiqun Yu. and Ted Nace




Key findings from Boom&Bust 2017
Boom &Bust 2017TDEF

Construction starts of new coal-fired power plants fell 60% globally in 2016, led by
China and India where construction at more than 100 project sites is now frozen

Unprecedented amount of coal-fired capacity retired in 2015-2016, led by U.S. and
EU

Three G8 countries committed to coal phase-out in 2016: UK, France, Canada,;
Belgium, California and Scotland became coal-free

The slowdown brings the possibility of holding global warming to below 2°C within
feasible reach
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Countries, states and cities going coal-free
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Japan is increasingly isolated among developed countries
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New coal power project pipeline in January 2017
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RE the mainstay of power generation investments
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* Globally, 2014 was the first year when renewable energy use grew more than fossil
fuels

 In U.S. and Europe, majority of new generating capacity is powered by renewable
energy; coal is on the decline

« China’s coal use is falling and all of electricity demand growth is being covered from
non-fossil sources, mainly renewable energy
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Recommendations IRE

o Cumulative health impact assessment needed

» Building new coal-fired power plants would lock Japan into the highest-emitting power
generation option for decades. The long-term health impacts should be fully assessed
and factored in.

» Air pollutant emissions from all large pollution sources should be disclosed in real-time
and on annual basis, like the U.S. already does.

* Re-think coal-based electricity investment plan in light of health impacts, rapidly
improving economics of renewable energy, and the climate crisis
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Thank you!

lauri.myllyvirta@greenpeace.org




