Every day on Earth we burn: 15.9 million tons of coal, 82.4
million barrels of oil & 7.4 billion m3 of natural gas.

The U.S. consumes 20 million barrels of oil/DAY. (42
gallons/barrelT 840 million gal/day)

The U.S. ranks seventh in energy consumption pa&apita after
Canada and a number of small countries.



MTOE =Million Tonnes of Oil Equivalent

S&Cent Gag Region Energy Consumption 2008, M MTOE
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World energy use per sector

2000 2008 2000
TWh 0p*

Industry 21,733 27,273 26.5
Transport 22,563 26,742 27.5
Residential 30,555 35.319 37.3
and service

Non-energy 7,119 8,688 8.7
use

Total* 81.970 98,022 100

Source: IEA 2010, Total is calculated from the given sectors
Numbers are the end use of energy
Total world energy supply (2008) 143,85%h

2008

27.8
27.3

36.0

8.9

100


http://en.wikipedia.org/wiki/World_energy_resources_and_consumption
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100 tons of ancient plant
life is required to create 1
gallon of gasoline

Each year humans have
required several
centuries of sunlight to
keep the economy going.

Ex 1997 = 422 years
worth



The 20 richest countries use 80% of the natural
gas, 65% of the oll & 50% of the coal
produced/yr.

Fossil fuels provide 85%of all commercial
energy In the world.

per capita 2003
(kg of oil equivalent)

Over 10 000
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501 to 1 000
0to 500




U.S. Energy Use

3.50%

26% 36.50% O Industry

B Res/Com
O Transp.
O Other

34%

Industrial 36.5%

Mining, milling, smelting, & forging of primary metals consume Y of
iIndustrial energy.

Chemical industry is™@

Remainder is raw material for plastics, fertilizers, solvents, lubricants
& others.

Manufacture of cement, glass, bricks, tile, paper & processed foods
also consume large amounts.



Space heating #1

Water Heating
#4

Air Conditioning #2

Dishwasher

¥ Gothes wosher . 14% 8
6% 12%

oo T e T e
Hot Water Usage
{based on national averages)

The typical U.S. homeowner's water
consumpfion by place of use.

Lighting #3

Commercial &
Residential
(34%)



Transportation (26%) 98% from petroleum
products & 2% natural gas & electricity

75% of transport energy is used by motor vehicles.

Nearly 3 trillion passenger miles & 600 billion ton
miles of freight are carried annually by motor
vehicles in the U.S.

Much is very inefficient: Taking a 2,000 kg car to
transport one 60 kg person a few km to work or
shopping I sno0t a wise US
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Proven-in-place Coal Reserves
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Coal Reserves




Metallurgical Residential &
Coke3%h Commercial 1%

Electrical Utilities
B8%

A variety of industries use coal's heat anepbyducts.
Separated ingredients of coal (such as methanol and ethylene)

are used in makinglastics, tar, synthetic fibers, fertilizers,
and medicines.

Coal is also used to makg=el.




Mining dangers: Caves, fire%?acggéé%l\sﬂg'accumulation of poisonous or

explosive gasses. Health hazards including black lung disease as well as oth
lung disorders.

Up to 20,000 miners die every year to meet China roaring coal demand. Mot
mine accidentare due to poor safety standards and the government's failure 1
enforce regulations. Corrupt officials often turn a blind eye to unsafe mines in
return for kickbacks.

At least 12 miners were killed and 10 were unaccounted for after an explosio
ripped through a West Virginia coal mine on Monday, mining officials said.
Federal records indicate that the Upper Big Branch mine has recorded an inj
rate worse than the national average for similar operations for at least six of t
past 10 years. The records also show that the mine had 458 violations in 20C
with a total of $897,325 in safety penalties assessed against it last year. It ha
$168,393 in safety penalties.

AMasseyods commitment to safety has
Tony Oppegard, a lawyer and mine safety advocate from Kentucky.

Those concerns, he said, were heightened in 2006 when an internal memo w
by Mr. Blankenship became public. In the memo, Mr. Blankenship instructed
companyos underground mine superin



Enwronmental degradatlon Strip mining removes vegetatlon

Mine
tailings in
the Savag:e
River.

Mountaintop removal/valley fill strip mining is
relentlessly consuming Kayford Mountain in
southern West Virginia.


http://images.google.com/imgres?imgurl=http://ian.umces.edu/imagelibrary/albums/userpics/10044/normal_iil-ian-bf-0006.jpg&imgrefurl=http://ian.umces.edu/imagelibrary/displayimage-random-11-751.html&h=400&w=300&sz=31&hl=en&start=18&tbnid=6uSfU4mW2Mgn6M:&tbnh=124&tbnw=93&prev=/images%3Fq%3Dmine%2Btailings%26svnum%3D10%26hl%3Den

The combustion of coal produces several types of emissions that adversely
affect the environment. The five principal emissions associated with coal
consumption in the energy sector are:

Sulfur dioxide (S0O2), which has been linked to acid rain and increased
Incidence of respiratory illnesses

Nitrogen oxides (NOXx), which have been linked to the formation of acid rain
and photochemical smog and to depl
Particulates, which have been linked to the formation of acid rain and increast
Incidence of respiratory illnesses

Carbon dioxide (CO2), which is the primary greenhouse gas emission from
energy use.

Mercury, which has been linked with both neurological and developmental
damage in humans and other animals. Mercury concentrations in the air usua
are low and of little direct concern. However, when mercury enters dvater
either directly or through deposition from the airbiological processes
transform it into methylmercury, a highly toxic chemical that accumulates in
fish and the animals (including humans) that eat fish.
Radiation is released from coal when it is burned.
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Americans consume almosP1 million barrels of oil a day, a quarter of the
world total of 84 million barrels a day, reports the International Energy

Agency. But China is now second at 6.4 million barrels a day, and its dem
could double by 2020.

Oi | I's the | 1 febl oCumently, ft supphes marec
than 40% of our total energy demands and more than 99% of the fu
use I n our cars and trucks. Th
Energyfocuses on two important concerns over-@h immediate
readi ness to respond to oil su
fields producing in the future.



OIL FORMATION:
1. Ocean creatures die and are buried in sediments.

2. Organic material must be heated to a certain temperature
(100 to 135 C) . This occurs when the sediments get pushed
downward between 10,000 and 13,000 ft. below sea level.
Known as the Akitcheno it |
sediments into petroleum.

Too deep and the sediments will be cracked into gas or
destroyed. Tooshallown ot hi gh enough

3. Surrounding rock must be permeable for the material to
move through yet topped by a cap rock of impermeable
rock.

4. Cooking takes millions of years.


http://www.wwnorton.com/college/geo/egeo/animations/ch12.htm
http://www.wwnorton.com/college/geo/egeo/animations/ch12.htm

PETROLEUM & MATURAL GAS FORMATION
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Tiny sea plants and animals died  Over millions of years, the remains  Today, we drill down through layers
and were buried on the ocean floor. were buried deeper and deeper. of sand, silt, and rock to reach
Qver time, they were covered by The enormous heat and pressure  the rock formations that contain
layers of sand and silt. turned them into oil and gas. il and gas deposits.



World Proven Recoverable Oil Reserves by County
4.70% O Saudi Arabia
4 90% B Kuwait
O United Arab Emirates
O Venezuela
9.50% m Oth
204 er
9% OU.SA
9.50%
8.80% B Mexico
B Former USSR

WINNERS: Saudi Arabia 25.5%, Kuwait, Iran, UAE, Iradj.

i R e 'I.LIA' ("

Uitit 1947 tne U.S. was the leading oil export country in the world.
By 1998 the U.S. was importing nearly 10 million barrels of oil. Our
proven reserves have 60% left which if used exclusively would last
10 years.


http://www.pbs.org/newshour/bb/latin_america/july-dec10/brazil_07-01.html
http://www.pbs.org/newshour/bb/latin_america/july-dec10/brazil_07-01.html

A 42-U.S. gallon barrel of crude oil provides slightly more than 44 gallons of

petroleum products. This gain from processing the crude oil is similar to what
happens to popcorn, which gets bigger after it's popped. The gain from processing is
more than 5%.

One barrel of crude oil, when refined, produces about9 gallons of finished motor
gasoline and 10 gallons of diesel, as well as other petroleum products. Most
petroleum products are used to produce energy. For instance, many people across the
United States use propane to heat their homes.

Other products made from petroleum include:

Ink Products Made from a Barrel of
Crayons Crude Qil (Gallons)

Bubble gum

Dishwashing liquids

Deodorant mﬁg 5’&%"[‘1'_33‘55

Eyeglasses |

CDs and DVDs Heavy Fuckg

Tires Liquefied \*

Ammonia P erolerim Gases

Heart valves




Nearly all of these byproducts have negative impacts on the
environment and human health:

Carbon dioxide is a greenhouse gas and a source of global
warming.1

SO2causes acid rain, which is harmful to plants and to animals that
live in water, and it worsens or causes respiratory illnesses and hea
diseases, particularly in children and the elderly.

NOX and VOCs contribute to ground-level ozone, which irritates
and damages the lungs.

PM results in hazy conditions in cites and scenic areas, and, along
with ozone, contributes to asthma and chronic bronchitis, especially
I n chil dren and the el derly. V
to cause emphysema and lung cancer.

Lead can have severe health impacts, especially for children, and a
toxics are known or probable carcinogens.




PROBLEMS

Environmental damage due to drilling & spilling. In 1989 Exxon Valdez spilled
10.8 million gallons of oil. Such disasters only account for 5% of the oil polluting
oceans. Most comes from small oil tanker accidents & leaks, offshore oil rig leal

& oil leaks on land.

Pro drilling: (California coast, Beaufort Sea, Grand Banks & ANWR) An
iInexpensive, plentiful energy supply, even if only for a few decades, is worth the

social & environmental cost

Arctic
National
Wildlife




Even if work began on ANWR today (January 2007), its
benefits are years away. Current Department of Energy
estimates are that the soonest ANWR production could begin is
iIn 2015 and would not peak until 2024.

ANWR could help improve U.S. crude oll supply, but would
still only make up a small fraction of U.S. oil demand. The U.S.
Department of Energy projects peak ANWR production at
780,000 barrels per day after 2024. That represents only 3.7%
of current U.S. consumption and about 3% of projected
demand in 2024.

The U.S. Department of Energy projects a decline of 79 cents
per barrel (1.9 cents per gallon) for crude oil prices as a result
of peak ANWR production in 2024. Crude oil prices are
currently about $70 per barrel. If ANWR were producing at

peak today, we would see a price decrease of slightly more than
1%.



8 THE INCREASING BURDEN OF OIL REFINERIES AND FOSSIL FUEL

= What air pollutants come out of oil refineries?

‘Burning fossil fuels at oil refineries (and by cars, trucks, ports and oil drilling) emits local toxic air
pollution, regional smog-forming pollutants, and global greenhouse gases, at the same time.

CO2 )
(a Greenhouse Gas)

SOx
{(can cause asthma attacks)

VOCs, NOx
(Smog-forming on
‘hot days)

PiVIZ.S
(asthma,
higher death rates)

Benzene
causes leukemia
(a deadly cancer)

Hydrogen Sulfide .
very odorous at low levels,
deadly at high levels

®»> Phasing out fossil fuels will solve all of these pollution probiems at once

We have ample opportunities for phasing ouat fossil

2. Ramp ap alternative energy (Plug in hybrid vehicles
fuels.

can get 100 miles to the gallon, drastically reducing the
oL B need for refineries; wind energy and solar panel use is
1. Clean up oil refineries through a limit on dirty crude increasing dramatically but needs public policy sup-
oil inputs, require energy-efficiency at refineries by port; many other alternatives are already available).
replacing old boilers, heaters, and other inefficient
cequipment require Best Available Control Technology
to reduce all pollutants, require refineries to use clean
alternative energy instead of grid electricity.

3. Energy conservation gets the biggest pollution
reductions. (See end of report for more detail.)



Total U.S. Energy Consumption, Mix of Fuels

{—*—Coal
~#—-Gas and Petroleum
|~ Nuclear
| Hydroelectric
[~ Wood, waste, alcohol |

1943 1950 1960 1970
Year
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