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PETROLEUM 
Our crude addiction 

“America is addicted to oil.” 
 
 

President Bush in his  
2006 State of the  

Union address. 



The Daily Show with  
Jon Stewart

An Energy-Independent 
Future


http://thedailyshow.cc.com/videos/n5dnf3/an-energy-independent-future

Video:  
http://www.cc.com/video-clips/n5dnf3/the-daily-show-with-jon-stewart-an-
energy-independent-future  



PBS Frontline HEATo 
Climate Change 

http://www.pbs.org/wgbh/pages/
frontline/heat/view/ 

Big Oil  
(Chapter 6; 1:00:00-1:10:35) 



Crude Oil & the Environment: 
Why it is an issue? 

Most crude oil is used for transportation 
—the moving of people and goods from 
one place to another—has increased 
dramatically in the last hundred years, 
along with the world population, and the 
industrialization of China and India.  



America’s crude oil addiction 
cannot last for 2 reasons: 

1. There is a limited amount of fossil fuel;
after just 100 years, peak oil is nearly
or has already passed.

2. Extracting, processing, and burning
the remaining oil will cause excessive
environmental damage.



Crude oil, natural gas, and coal 
are often called “fossil fuels,” a 
reference to the slow processes 

that transform the remains of 
organisms that lived tens of 

millions of years ago.  



Dead marine 
animals settle to 
the ocean floor 
and are covered 
with sediment, 
restricting oxygen. 

How oil and gas deposits form: 

Heat and pressure 
build. Over 
millions of years a 
chemical change 
takes place 
leaving oil & gas. 

Oil and gas move 
toward the 
surface, some 
getting trapped 
below dense rock. 





Reserves are the amount of crude 
oil, natural gas, or other deposits 
that are economically feasible to 

extract. 

Estimates suggest known crude oil 
reserves will last 40 years;  

natural gas reserves will last 60–
100 years. 



Who uses the world’s oil? 
The U.S. produces ~11% but consumes ~22% 

Top 4 oil-consuming countries: 

1. United States
2. China
3. Japan
4. India



World oil production is about 
30 billion barrels/year. 

On average each American 
consumes about 20 barrels of oil 

per year.  

1 barrel of oil = 42 gallons of oil = 159 liters of oil 



NYTimes 
The Science of the Spill 
A year after BP Oil Spill, a search for its impact 
http://video.nytimes.com/video/2011/04/11/science/
100000000769803/oil-spill-enviro-update.html 

BP Oil Spill and its Impact on 
Coastal Ecosystems 



What makes petroleum so valuable 
that we will risk so much? 

Petroleum comprises hundreds of 
types of hydrocarbons—organic 
compounds of hydrogen and 
carbon—that are refined into a 
multitude of products. 



Hydrocarbon chains
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Hydrocarbons are organic molecules composed 
entirely of carbon and hydrogen.   Plastic is 
composed of hundreds to thousands of carbons 
in a chain.  Motor oil has 18-34 carbons in the 
chain.  A hydrocarbon chain consisting of 9-12 
carbons is diesel fuel and gasoline has 7-11 
carbons. 



We use petrochemicals, the 
products of distilling crude oil for 
many useful products: 

organic chemicals 
fertilizers  
pesticides 
plastics 
soaps 
synthetic fibers 
explosives 
paints 
medicines  



Video:  
https://www.washingtonpost.com/graphics/2017/world/

global-waste/?utm_term=.055ff6676929

Humans produce a lot of plastic waste.



Video:   
https://www.youtube.com/watch?v=_6xlNyWPpB8&feature=youtu.be  

What really happens to the plastic you throw away? 



http://swacorecycle.wpengine.com/recycle-right/ 

http://swacorecycle.wpengine.com/recycle-right/


http://swacorecycle.wpengine.com/
recycle-right/ 

http://swacorecycle.wpengine.com/recycle-right/
http://swacorecycle.wpengine.com/recycle-right/


The world used to send the vast majority of their recyclable materials (e.g., plastic, paper, 
lumber, metal) to China where they were used to turned into toys, computers, building 
materials and other products.  

On January 1, 2019 China banned imports of recycled materials including metal, lumber, 
string, some paper, and some plastic.  This was part China’s push to improve the 
environment in China.    

As a result the rest of the world is struggling to deal with all its recyclable materials and 
what to do with it.  If the material can’t be recycled fast enough here in the USA then it 
ends up in landfills.   

This will leads to higher costs for trash and recycling services for U.S. citizens and big 
changes to the USA’s recycling programs. 

https://www.nbcnews.com/think/opinion/everything-
americans-think-they-know-about-recycling-probably-

wrong-ncna994261 

https://www.nbcnews.com/think/opinion/everything-americans-think-they-know-about-recycling-probably-wrong-ncna994261
https://www.nbcnews.com/think/opinion/everything-americans-think-they-know-about-recycling-probably-wrong-ncna994261
https://www.nbcnews.com/think/opinion/everything-americans-think-they-know-about-recycling-probably-wrong-ncna994261


https://www.npr.org/2019/04/15/713561484/
microplastic-found-even-in-the-air-in-frances-
pyrenees-mountains 

NPR (National Public Radio) 
Secondary Source

Nature Geoscience 
Primary Source 
Volume 12, pages 339-344 (2019)

https://www.nature.com/articles/
s41561-019-0335-5 

https://www.npr.org/2019/04/15/713561484/microplastic-found-even-in-the-air-in-frances-pyrenees-mountains
https://www.npr.org/2019/04/15/713561484/microplastic-found-even-in-the-air-in-frances-pyrenees-mountains
https://www.npr.org/2019/04/15/713561484/microplastic-found-even-in-the-air-in-frances-pyrenees-mountains
https://www.nature.com/articles/s41561-019-0335-5
https://www.nature.com/articles/s41561-019-0335-5


Good news about oil: 

Peak consumption reached! 

The U.S. consumption of oil has 
declined each year since 2005. 

This helps the situation, but doesn’t 
provide energy security. 



What is Energy Security? 

American businesses and lifestyle 
depend on access to affordable energy. 

Hostile people or governments could 
interrupt the flow of energy causing 

damage to the economy. Thus, energy 
is considered a part of national security, 

a concept called energy security. 



Who controls the world’s oil & gas reserves? 



So how do we get oil & gas 
out of the ground and usable? 

Oil derricks or rigs on the ground or 
on platforms in the ocean drill down 
as much as 9,000 meters (5.5 miles) 
to reach oil and gas deposits. 



Water or steam is injected to push out 
the oil or gas. 



Crude oil is distilled to refine it into 
useful products, producing a 

variety of pollutants and requiring 
large amounts of energy to reach 
temperatures of 600ºC (1040ºF). 





Unconventional Petroleum 
Reserves: 
Increasing energy security 

Retrieving oil from tar sands or 
oil shale requires large mining 
operations with high levels of 

energy input. 



PBS Frontline HEATo 
Climate Change 

http://www.pbs.org/wgbh/pages/
frontline/heat/view/ 

Tar Sands 
(1:10:35-1:12:30) 



The U.S. and Canada have large deposits of tar 
sands and oil shale 



The Environmental Costs of 
Tar Sands

Tar sand operations produce huge 
amounts of acidic and toxic 
wastewater stored at mining sites, 
and is thus susceptible to leakage 
or flood.   



Oil Sands in Alberta, Canada 

Keystone Pipeline, USA 

H2oil Animated Documentary 

http://vimeo.com/7408834 



The Keystone Pipeline transports synthetic crude oil and 
diluted bitumen from the Athabasca Oil Sands in Alberta, 
Canada, to refineries in Illinois and Oklahoma, and on to the 
Gulf Coast. Ogallala Aquifer important to eight states. 

Ogallala Aquifer flows under the Keystone Pipeline 

Current 



The processes of extracting, 
refining, and transporting energy 
from fossil fuels is expensive and 
causes damage to the health of 
individuals and ecosystems. 



Remediation and Solutions: 

How to increase energy security and 
reducing dependence on fossil fuels 

1. Import energy from multiple sources.
2. Reduce energy usage overall.
3. Exploit local energy sources.
4. Develop alternative energy sources.



Remediation and Solutions: 

Finding creative solutions 

The petrochemical industry has spent 
decades developing products from 
hydrocarbon molecules in crude oil.  
More money and time must be spent 
on developing products from 
alternative raw materials. 



Remediation and Solutions: 
How you can make a difference 

Conserve energy by reducing driving and 
taking public transportation. 

Reduce your use of disposable products, 
especially plastics. 

Turn your thermostat down in winter and up 
in summer. 

Become a part of the public conversation. 




