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Human Activity & CO2 Emissions
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Only 2.0% of the atmosphere is GHG (the rest is nitrogen, 
argon, oxygen, etc).

Of that 2.0%, 0.04% is CO2.
Over the last 250 years, human activity has contributed 
only 3.2% of that 0.04%.

²ƘƛŎƘ ƳŜŀƴǎΧΦƘǳƳŀƴ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ /h2

levels in the last 250 years is 0.00128%.



Atmospheric Constitution

¢ƘŀǘΩǎ ŀ ǎƭƛǾŜǊ ƻŦ ǘƘƛǎ ǎƭƛǾŜǊ
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Oxygen 20.54%

Nitrogen 76.55%

0.04% Carbon Dioxide
0.01% Misc. Gases Nitrogen

Oxygen
Argon
Water Vapor
Carbon Dioxide 
& Misc. Gases

Water Vapor 1.95%

Argon 0.91%



How Much CO2e
1 Have Humans Added in 

the Last 250 Years?

LƳŀƎƛƴŜ 9ŀǊǘƘΩǎ 
atmosphere is a 
55 gallon drum

1750 ςwe had 
2 ounces of 
GHG, naturally 
occurring

2009 ςSince 
then, Humans 
added 0.16 
ounces2

In 250 years humans have
added less than 1 teaspoon.

In the next 100 years humans may 
add another 2 teaspoons.

In 250 years, overall, CO2

has increased 4 teaspoons.
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1CO2e equals Carbon Dioxide, Methane, Nitrous Oxide and other misc. gases.
2 .16 ounces equals approx 1 teaspoon.



One Person Among 100,000

Man-
made 
GHG
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ά{ŎƛŜƴǘƛŦƛŎ /ƻƴǎŜƴǎǳǎέ

άIƛǎǘƻǊƛŎŀƭƭȅΣ ǘƘŜ ŎƭŀƛƳ ƻŦ ŎƻƴǎŜƴǎǳǎ Ƙŀǎ ōŜŜƴ ǘƘŜ ŦƛǊǎǘ 
refuge of scoundrels; it is a way to avoid debate by claiming 
that the matter is already settled. Whenever you hear the 
consensus of scientists agrees on something or other, reach 
ŦƻǊ ȅƻǳǊ ǿŀƭƭŜǘΣ ōŜŎŀǳǎŜ ȅƻǳϥǊŜ ōŜƛƴƎ ƘŀŘΦέ

ά[Ŝǘϥǎ ōŜ ŎƭŜŀǊΥ ǘƘŜ ǿƻǊƪ ƻŦ ǎŎƛŜƴŎŜ Ƙŀǎ ƴƻǘƘƛƴƎ ǿƘŀǘŜǾŜǊ ǘƻ 
Řƻ ǿƛǘƘ ŎƻƴǎŜƴǎǳǎΦ /ƻƴǎŜƴǎǳǎ ƛǎ ǘƘŜ ōǳǎƛƴŜǎǎ ƻŦ ǇƻƭƛǘƛŎǎΦέ

» Michael Crichton, MD, Harvard Medical School 
and author of Jurassic Park and creator of ER
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Clean Coal
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Cleaner Coal ςά¸Ŝǎ ²Ŝ /ŀƴΗέ
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ÅRegulated emissions from coal-based electricity 
generation have decreased overall by more than 40% 
since the 1970s while coal use has tripled due to:
ÅExisting clean coal technology
Å$50 billion investment in clean coal technologies

ÅA coal-fired power plant built today is 90% cleaner 
than the one it replaces.

Source: NMA.org/statistics                 Artistôs rendition of FutureGen



Clean Coal Technology Exists!

ÅClean Coal Technology has existed since the 1970s
ÁSulfur dioxide, nitrogen oxides, particulate, mercury
ÁBut the definition has evolved
ÁNow includes COнΧ

ÅCarbon Capture & Storage components have all been developed
ÁCO2 capture
ÁCO2 compression and transportation (pipeline)
ÁCO2 storage (enhanced oil recovery)

Å²ƘŀǘΩǎ ƳƛǎǎƛƴƎ ƛǎ ǘƘŜ ƛƴǘŜƎǊŀǘƛƻƴ ƻŦ ǘƘŜǎŜ ŎƻƳǇƻƴŜƴǘǎ
ÁOn a power plant scale (>250 MW)
ÁNeed sequestration regulatory framework
ÁNeed to address long term liability

Within 10-15 years, the U.S. can be
producing electricity with near-zero emissions. 9



The World Needs Coal
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Societies With Greater Access to 
Electricity Live Longer and Better Lives

48

66

76

0

10

20

30

40

50

60

70

80

25% 70% 90%

49

82

98

0

10

20

30

40

50

60

70

80

90

100

25% 70% 90%

34

16

2

0

5

10

15

20

25

30

35

40

25% 70% 90%

54

78

94

0

10

20

30

40

50

60

70

80

90

100

25% 70% 90%

184

59

15

0

20

40

60

80

100

120

140

160

180

200

25% 70% 90%

Survive

Childhood

Live

Longer

Drink

Cleaner Water
Eat

Better
Are Better

Educated

Source: Dr. Frank Clemente at Penn State University: 25%, 70% and 90% represent randomized samples of 25 

countries in which 25% or less, 70% or 90% or more of the population has access to electricity. 
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Out of Poverty Study:  Energy and Social Progress Closely Linked
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