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A lie can travel halfway around the world while the truth is putting on its shoes.
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e Last November, Japan's Environment Ministry issued 2 stark warning: the The study defines as toxic waste the spent fuel assemblies from nuclear  Methodological notes:
ENYIRONMENTAL ABOUT = KEY QUESTIONS ~CLEAN ENERGY IN CRISIS ~ POTENT ST amount of solar panel waste Japan produces every year will rise from plants 2nd the folar panels themself’es' wehich contain similar heavy “Solar” in this analysis exclusively ref ar oh Jtai
10,000 to 800,000 tons by 2040, and the nation has no plan for safely metals and toxins as other electronics, such 25 computers and " Selrintissnalysk exclushely efers o solerphotevoliaic
PRBGRESS O L ’ smartphones.
disposing of it. * For the analysis, EP assumed that each solar panel would last 25

To make these calculations, EP estimated the total number of operational years

Neither does Californiz, 2 world leader in deploying solar panels. Only 3 .
solar panels in 2016 and assumed they would all be retired in 2

Europe requires solar panel mzakers to collect and dispose of solar waste

EP estimated that a typical 1 GW nuclear reactor produces 27 tonnes

the average lifespan of 2 solar panel. EP then estimated the total amount
of spent nuclear fuel assemblies that would be generated over a 25 year

period. EP then divided both estimates by the quantity of electricity they
produced to come up with the waste per unit of energy measure. burnup.

at the end of their lives. annually.

" ) et . s EP assumed that, worldwide, each nuclear reactor has a similar
All of which raises the question: just how big of a problem is solar waste?

Environmental Progress investigated the problem to see how the problem
compared to the much more high-profile issue of nuclear waste.

While nuclear waste is contained in heavy drums and regularly monitored, Capacity factors for solar PV and nuclear are derived from 2016

solar waste outside of Europe today ends up in the larger global stream of reports from 8P Statistical Review of World Energy and IAEA PRIS
electronic waste and are assumed to remain constant over the 25 year period
We found: . calculated.

Solar panels contain toxic metals like lead, which can damage the nervous
system, as well as chromium and cadmium, known carcinogens. All three

are known to leach out of existing e-waste dumps into drinking
supplies. * Solar panel spe(ifications were standardized according to

aeseeenene solar and nuclear produce the same amount of electricity over the TrinaSolar's D
next 25 years that nuclear produced in 2016, and the wastes are o

Nuclear share of world electricity was calculated by dividing world
nuclear electricity generation by total world electri

* Solar panels create 300 times more toxic waste per unit of energy
than do nuclear power plants.

Cell Module.

) A The deployment of solar has increased significantly in recent years in
stacked on football fields, the nuclear waste would reach the height

ici t t subsidi d mandates. Global installed it
Al’e we headed fOF a SO|aI‘ WaSte CrISIS? of the Leaning Tower of Pisa (52 meters), while the solar waste would response to government subsicies anc mandates. Global installed capacity

more than doubled between 2012 and 2015. . . .
reach the height of two Mt. Everests (16 km). Jemin Desai is an EP Fellow and a student at UC Berkeley. Mark Nelson is EP

01
June 21,2017 Senior Researcher.

In 2016, solar provided 1.3

+ In countries like Chinz, Indiz, and Ghana, communities living near installed. Nuclear reactors provided 10% of the wcrld selectrlcnylnthe

e-waste dumps often burn the waste in order to salvage the valuable

same year.
copper wires for resale. Since this process requires burning off the

plastic, the resulting smoke contains toxic fumes that are Arecent report found that it would take 19 years for Toshiba
carcinogenic and teratogenic (birth defect-causing) when inhaled. Environmental Solutions to finish recycling all of the solar waste Japan

produced by 2020. By 2034, the annual waste production will be 70 - 80
times larger than that of 2020.

Solar panels produce ~300x more waste than
nuclear reactors when providing the same amount

of energy. Materials throughput by type of energy source
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Jemin Desai is an EP Fellow and a student at UC Berkeley. Mark Nelson is EP

Senior Researcher. X} & : http://environmentalprogress.org(2017.06.21) 5
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Solar panels create 300 times more toxic waste per unit of energy than do nuclear power plants.
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The study defines as toxic waste the spent fuel assemblies from nuclear plants

and the solar panels themselves, which contain similar heavy metals and toxins
as other electronics, such as computers and smartphones.

O 1GW UM A L AH7I 27E9| I{|7| 22 WMA|7|= Ho 2 ZEH™siC},

B2

EP estimated that a typical 1 GW nuclear reactor produces 27tonnes of waste annually.

O EH°*+HLH'-*0|I" dotgxliz Qa{Xl 3 &, FIEE ot ot 2},
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Solar panels contain toxic metals like lead, which can damage the nervous system,
as well as chromium and cadmium, known carcinogens.

OMd& 25 A+=3a5do HHZ X7 E2RH FEE = A2z L AL
All three are known to leach out of existing e-waste dumps into drinking water supplies
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B 1GW UM ALE Q7 27E0| H7| 22 YMA|7|= Ao 2 FHBICE (Environmental progress, 2017)

EP estimated that a typical 1 GW nuclear reactor produces 27tonnes of waste annually.

=
- UHLX Ol 1,000MWe A5 2= A7 200-350m2] SHEQH 7|21t 2 20m(27E) 71| AIRS i = WAl

Nuclear power accounts for 22% of global electricity generating capacity
(NEA, 2010). It is anticipated that nuclear power will continue to supply
approximately 20% of the world’s electricity through at least 2035. Accord-
ing to the World Nuclear Association, ‘A typical 1000 MWe light water
reactor will generate (directly and indirectly) 200-350 m” low- and interme-
diate-level waste per year. It will also discharge about 20m” (27 tonnes) of
used fuel per year, which corresponds to a 75 m? disposal volume following
encapsulation if it is treated as waste. Where that used fuel is reprocessed,

X} & : William E Lee, Michael | Ojovan, Carol M Jantzen , Radioactive Waste Management and Contaminated Site Clean-Up,
WOODHEAD PUBLISHING, 2013
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Solar panels contain toxic metals like lead, which can damage the nervous system,

as well as chromium and cadmium, known carcinogens.
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The study defines as toxic waste the spent fuel assemblies from nuclear plants

and the solar panels themselves, which contain similar heavy metals and toxins

as other electronics, such as computers and smartphones.
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Michael Shellenberger

From Wikipedia, the free encyclopedia

Michael Shellenberger is an American author, environmental policy expert, cofounder of Breakthrough
Institute and founder of Environmental Progress. He was named a Time magazine Heroes of the
Environment (2008),/"! winner of the 2008 Green Book Award,? co-editor of Love Your Monsters (2011)
and co-author of Break Through (Houghton Mifflin 2007) and The Death of Environmentalism (2004).") He
and his co-author Ted Nordhaus have been described as "ecological modemists"* and "eco-
pragmatists."® In 2015, Shellenberger joined with 18 other self-described ecomodernists to coauthor An
Ecomodernist Manifesto.®! On November 30, 2017, he announced during a New York Times conference
that he would run for Governor of California in 2018./"1¥l

Michael Shellenberger

Contents [hide]

1 Career
1.1 Early career

1.2 Breakthrough Institute K ol

1.3 Environmental Progress Michael Shellenberger in 2017

1.3.1 Save Diablo Canyon campaign Subject Energy, global warming, human

development

Notable Hero of the Environment, 2008,
awards Green Book Award, 2008

1.3.2 Save lllinois Nuclear
1.3.3 Save New York Nuclear
1.3.4 South Korea The Free Encyclopedia
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Environmental Progress [edit]

In February 2016 it was revealed that Shellenberger had relinquished his position as president of the Breakthrough Institute, to run a new organisation, Environmental
Progress@,* which is behind several public campaigns:**!

(Save Diablo Canyon campaign [edit] )

In January 2016, alongside several other authors of An Ecomodernist Manifesto—including Robert Stone, David Keith, Stewart Brand and Mark Lynas—as well as Kerry

Emanuel, James Hansen, Steven Pinker, Stephen Tindale and Burton Richter; Shellenberger signed an open letter urging not to close the Diablo Canyon nuclear power
Z5)

plant.[‘”] It was addressed to California Governor Jerry Brown, the CEO of Pacific Gas & Electric and California state officials.

(Save lllinois Nuclear [edit] )

In April 2016, Shellenberger, alongside other scientists and conservationists—including James Hansen, Stewart Brand, Nobel Laureate Burton Richter, Kerry Emanuel and
Mark Lynas—sigTanopen letter urging against the closure of the six operating nuclear power plants in lllinois: Braidwood; Byron; Clinton; Dresden; LaSalle; and Quad
Cities.[**! Together, they account for lllinois ranking first in the United States in 2010 in both nuclear capacity and nuclear generation,*”! and generation from its nuclear
power plants accounted for 12 percent of the United States total.*®! In 2007, 48% of lllinois's electricity was generated using nuclear power "

(Save New York Nuclear [edit] )

In July 2016, an open letter®™ signed by climate scientists, scholars, environmentalists and concerned citizens was sent to Governor Andrew Cuomo and leaders within
New York's Public Service Commission, urging them to support legislation that would protect New York's nuclear plants from closure, including the Indian Point nuclear
power plant. In August, Cuomo announced®"! that the PSC had formally approved a Clean Energy Standard (CES) that explicitly recognises the zero-carbon contribution of

nuclear power plants.

(South Korea [edit] )

In July 2017, Shellenberger, with colleagues and associates of Environmental Progress sent an open letter’®” to South Korean President Moon Jae-in urging him to

reconsider his nuclear phase-out proposal, given the importance of South Korea's nuclear program to protecting the climate. In August 2017 a comprehensive report, "The
High Cost of Fear®™" was published, outlining the likely impacts on South Korea of that proposal. In October 2017, a South Korean citizen's jury voted® to restart the

construction of two halted nuclear reactors.

19
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Diablo Canyon Nuclear power plant
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& anaad Indian Point Nuclear Generating Station

' . . &
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A Charah® Solution

Dresden Nuclear Generating Station
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- 0|3 : FactCheck.org and FactCheckEd.org, Fact Checker (The Washington Post),
PolitiFact.com, Snopes.com in American popular culture, TruthOrFiction.com

Demagog( joint project in the Czech Republic, Hungary, Poland, and Slovakia ),
FactCheckEU.org, Full Fact, The FactCheck blog....
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