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PS1.1: Fossil Fuel Consumption

Fuel Source Units 2001 2002 2003 2004
Oil WRI ktoe 3507015

EIA Mbbl/d 77.7 78.4 79.9 82.5
BP kbbl/d 76252 77046 78294 80757
BP Mtoe 3552 3581 3642 3767

Coal WRI ktoe 2341636
EIA Quads 96.1 96.8 100.7
EIA Mst 5165 5250 5439
BP Mtoe 2217 2413 2614 2778

Gas WRI ktoe 2122024
EIA Quads 92.6 95.9 99.1
EIA BCF 89312 92505 95504
BP BCF/d 239 245 252 260
BP Mtoe 2219 2282 2343 2420
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PS1.1: Fossil Fuel Consumption in EJ/y

Fuel Source Units 2001 2002 2003 2004
Oil WRI ktoe 147

EIA kbbl/d 162 163 167 172
BP kbbl/d 159 161 163 168
BP Mtoe 149 150 152 158

Coal WRI ktoe 98
EIA Quads 101 102 106
EIA Mst 102 104 108
BP Mtoe 93 101 109 116

Gas WRI ktoe 89
EIA Quads 98 101 105
EIA BCF 96 100 103
BP BCF/d 94 97 99 102
BP Mtoe 93 96 98 101
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PS1.1: Conversions
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PS1.1: Conversions
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PS1.2.A: H2960O1480C1480N160P18S10
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More precisely, biomass
is 37.4% carbon

Humans consume
~0.6% of total NPP
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PS1.2.A: Using updated population estimate:
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PS1.2.B: 3800 Cal/d, one-third (1270 Cal/d) from
animals and two-thirds (2530 Cal/d) from plants:
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Humans would appropriate
~3% of NPP for food if the
entire world population
shifted to the American diet.
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PS1.2.C: Biomass Energy
¥ In PS1.1, we calculate that total fossil-fuel energy

consumption is 334 (WRI) to 387 (BP) EJ/y
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Given that energy consumption is expected to double
or triple over the next 50 years (driven by increasing
population and per-capita consumption), biomass
probably cannot meet a large fraction of human energy
consumption without dramatic gains in efficiency.
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PS1.4: Soil Erosion
Get the units right!
We have a flow of soil (t/y). We want the time
required (y) to remove a thickness of soil (ft) of
given density (t/m3) over a given area  (ha):
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PS1.5.A/B: Sequestration Cost
Article states Òpartners have spent $100 million
É to inject one million tons of carbon dioxide back
underground each year during the two decades.Ó
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PS1.5.C: SUV Emissions
Assume:

i. miles driven per year = 12,000 mi/y per SUV
ii. average fuel efficiency = 15 mi/gal
iii. gasoline density = 0.75 kg/L
iv. carbon content = 85% by weight
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So 100,000 SUVs would emit roughly 700,000
tons of CO2/y, or roughly 1 Mt/y.
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PS1.6.A: Oil in Chesapeake Watershed
16 million people; about 1 car per person; each
car driven 12,000 mi/y; oil change every 3,000 mi;
5 quarts of oil per oil change:
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80 million gallons of oil per year!
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PS1.6.B: Oil in Chesapeake Watershed
¥ If one-quarter of this oil is released into the

environment, either through leaks or illegal
disposal of waste oil, the total amount released
into the environment = 20 Mgal/y

¥ Compare to total release of 11 Mgal, or net
release of 5 Mgal, from the Exxon Valdez

¥ Thus, the equivalent of 2-4 Exxon Valdez oil
spills occurs in the Chesapeake Bay watershed
each year!


