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Can Alaska Help Relieve 

Our Energy Crisis?

https://www.youtube.com/watch?

v=_OrAmGOFOEk 

http://www.pipeline101.com/


View of the Alaskan 

Pipeline 



• Parts of the 
pipeline are 
buried to 
protect the 
tundra, 
permafrost 
and wildlife.

















http://www.youtube.com/watch?v=YkzB1ZYcTwM
http://www.youtube.com/watch?v=YkzB1ZYcTwM


The Exxon Valdez Oil Spill Assignment

Directions for Project
In the assigned perspective, create a single 

page newspaper spread (8.5”x11”) of your 

perspective of what occurred.  Use newspaper 

articles from that time to see what the 

experience may have been like.  This should be 

in a time period of no more than 1 year after the 

spill of 1989.  Consider what you would want an 

audience reading your newspaper article to 

believe occurred.  Some things to consider, 

though this is not a be all, end all list of 

questions:  Who was at fault?  How is the 

cleanup being managed?  Is the cleanup 

successul?  How are the locals handling the 

problem?  What has the company done to 

mitigate environmental damage?  

Remember to keep this in the perspective you 

are writing from.  

Future Perspective:  What do you expect to see in 

the next 5-10 years?  What will the animal/plant 

biodiversity look like?  How will the fishermen be 

coping?  What will the water look like?  Use 

newspaper articles from 5-10 years after the spill 

to determine what is occurring at that time.

Include at least one picture and one video in your 

spread.

http://www.youtube.com/watch?v=znotiZ-N-oc
http://www.youtube.com/watch?v=znotiZ-N-oc


History of Energy

• Energy has been used, and 

fought over, for all of our history

• Only in the past 150 years has 

energy and wilderness been a 

topic to discuss at the same 

time





History of Energy

• Wood and wood products were 

the first sources of energy for 

light and heat

• Animal, wind and water were 

the first energy sources for 

mechanical work in fields, mills, 

etc.

http://science.howstuffworks.com/environmental/energy/timeline-energy-

history.htmhttp://science.howstuffworks.com/environmental/energy/timeline-

energy-history.htm

http://science.howstuffworks.com/environmental/energy/timeline-energy-history.htmhttp:/science.howstuffworks.com/environmental/energy/timeline-energy-history.htm


History of Energy

• 18th century – development of 

the steam engine using coal, 

allowed for industrialization

• Continued use of wood for other 

means caused deforestation, 

incentive to shift to sources 

other than wood



History of Energy

• 20th century – use of fossil fuels 

(coal, oil, natural gas).  Used to 

generate electricity for a variety 

of uses

• Oil is the most used fossil fuel 

because of efficiency to burn, 

ship and store.  



History of Energy

• 21st century – continuation of 

searching for efficient renewable 

energy sources as alternatives to 

nonrenewable sources.

• Available today:  heat from center of 

Earth, gravitational pull (tidal 

power), nuclear power, sun, organic 

sources, wind, hydroelectric power





Use of energy 

throughout the world

• Characteristically MDCs use more energy 
than LDCs

• The most developed nations use 100x as 
much energy per capita as the least 
developed countries

• North America consumes more than 5x the 
world average in energy per capita

• Developing nations use energy for food 
preparation, heating, food growing, 
developed countries use energy for 
transportation and industry



Source:  BP Statistical review of world energy 2014 – full report



Fossil Fuels

How are they formed?

• Formed from the tissues of 
organisms that lived 100-500 million 
years ago

• Energy from the sun converted to 
chemical energy (photosynthesis), 
chemical energy concentrated as 
tissues decomposed and 
hydrocarbons altered and 
compressed

• Only occurs in anaerobic conditions





Coal, Natural Gas, or 

Oil?

• Coal forms when little decomposition occurs because 
decomposers are not present.  Compressed under very 
high pressure

• Natural gas forms as a by-product of bacterial action on 
organic material under anaerobic conditions or from 
compression and heat deep below ground forming 
kerogen.  If very high temps and pressure, kerogen forms 
natural gas

• Oil (crude oil, petroleum) forms just as natural gas under 
a specific temperature and pressure range

• https://www.youtube.com/watch?v=8YHsxXEVB1M

https://www.youtube.com/watch?v=8YHsxXEVB1M


How do we find fossil 

fuel deposits?

• Petroleum 

geologists

• Ground surveys, 

air surveys, 

drilling of rock 

cores, or 

seismic surveys, 

exploratory well 

drilling



Where are these 

reserves?



Source:  BP Statistical review of world energy 2014 – full report



History of Oil

• Used as tar and asphalt as long ago as 4,000 BC

• Modern uses began in the 1850s

• Found by miners drilled for salt, sold as a healing aid.  
George Bissell used oil for lighting lamps and lubricating 
machinery, started Pennsylvania Rock Oil Company but 
left before credited for discovery.  Edwin Drake credited 
with drilling the first oil well in Titusville, PA in 1859

• https://www.youtube.com/watch?v=-1gaOoLoCbU

https://www.youtube.com/watch?v=-1gaOoLoCbU


Use of oil

• Primary oil product – kerosene, used 
for lighting, heating and cooking

• Since 1920s refining capabilities 
grew, use of petroleum products 
grew 

• Use of gasoline and diesel

• Lubricants, plastics, 
pharmaceuticals, fertilizers all made 
using the power of oil



The economy and oil

• The oil trade can control 
governmental policies

• Energy crisis of 1973-1974 – US 
importing lots of oil.  OPEC 
(Organization of Petroleum Exporting 
Countries) stopped selling oil to the 
US to raise prices by restricting 
supply, and because US was 
supporting Israel in the Yom Kippur 
War.  Oil prices skyrocketed, and 
was in high demand



Source:  BP Statistical review of world energy 2014 – full report



The economy and oil

• The United States government 

enacted a series of policies to 

reduce reliance on oil –

increasing domestic sources, 

reopening closed sites, capping 

the price that domestic 

producers could charge, import 

oil from other sources



Conservation of Oil

• Reduction of speed limit to 55 mph in 1973

• Research in non-oil based energy sources

• Conservation policies in last 30 years  
have greatly decreased

• Decrease in funding for alternative energy 
sources

• Bill failed in Congress to make average 
mpg of cars 35

• Average fuel efficiency decreased by 2 
mpg from 1988-2003 due to SUVs

• Newest changes?







How much is left?

• Always difficult to say for sure.

• Calculations suggest we are more than 

half way through world oil reserves (with 

current consumption levels).  

• If we continue with current use of oil, 

there may be 40 years worth of oil left.

• But, proven reserves keep rising due to 

better technology; no way to take into 

account future discoveries/market forces.  

• It may be hundreds/thousands of years 

before reserves start to run low. 



Should we be concerned 

with using oil?



Constuction of roads and 

infrastructure fragment habitats.  

Vegetation and wildlife are damaged

Waste must be stored somewhere –

what do you do with the sludge that is 

produced?

Animals are displaced and 

reproductive rates decrease.

What about oil spills, fires, trash build 

up, permafrost melts, off-road vehicle 

trails, and dust from roads?



Political, Social, and Economic Impacts on Fossil 

Fuels

•Foreign dependence means national economies vulnerable to 

supplies becoming unavailable or costly.  Seller nations have great 

control over buying nations.

•Those that live in oil rich countries do not necessary benefit from 

that oil.  The rich get richer and the poor get poorer



Spills:  Deepwater 

Horizon

https://www.youtube.com/watch

?v=mA3LLf5rp8M

https://www.youtube.com/watch?v=mA3LLf5rp8M


Coal 

□ Most abundant fossil fuel.

□ ¼ of the world’s coal is located in the U.S.

□ Has been used for thousands of years: fire 

pottery, cook food, and to heat homes.

□ Commercial mining began in the 1700s and 

coal began to be widely used as a heating 

source. 



Coal 

□ Expanded to the next growing market – steam 
engines.  It was used to boil water to produce steam.

□ The birth of the steel industry in 1875 increased 
demand even further because coal fueled the 
furnaces used to make steel. 

□ In the 1880s, people began to put coal to use in 
generating electricity.  The coal combustion converts 
the water to steam, which turns a turbine to create 
electricity. Coal provided over half the electrical 
generating capacity in the U.S. in 2000 and supplied 
43% of electrical power plants. 



□ Figure 17.4





How is it formed?

□ Coal is formed as ancient plant matter is compacted below the ground.  
Scientists categorize coal into several different types, depending on the 
amount of heat, pressure, and moisture involved in its formation. 

Figure 17.16



Types of Coal 
□ Coal is classified into four types; from least to most energy-

rich: lignite, sub-bituminous, bituminous, and anthracite. 

□ The peat that makes up bogs in parts of the world represents 
plant matter that is minimally compacted.

□ As peat further decomposes, as it becomes buried more 
deeply under sediments, as pressure and heat increase, and as 
time passes, water is squeezed out of the material, and carbon 
compounds are packed more tightly together, forming coal. 

□ Lignite is the least-compressed type of coal, and anthracite is 
the most-compressed.

□ The greater the compression, the greater is the energy content 
per unit volume. 



How do we get coal? 

□ Figure 17-17 https://www.you

tube.com/watch

?v=ylkdUuNOJ

zw

https://www.you

tube.com/watch

?v=cWs3FzDIg

UA

https://www.youtube.com/watch?v=ylkdUuNOJzw
https://www.youtube.com/watch?v=cWs3FzDIgUA




Subsurface causes damage to land above, but strip 

mining is even more destructive to ground.  Soil 

erosion and runoff into waterways occurs.  

Mining is one of the 

most dangerous jobs 

in the US.  Collapsing 

shafts is a huge 

concern, and inhaling 

the dust can lead to 

black lung disease.

Concerns with Coal

https://www.youtube.com/watch?v=MCsAI6ItU60https://www.youtube.com/watc

h?v=MCsAI6ItU60

https://www.youtube.com/watch?v=MCsAI6ItU60https://www.youtube.com/watch?v=MCsAI6ItU60


Natural Gas

□ The fastest growing fossil fuel. 

□ It now provides for ¼ of global commercial energy 

consumption. 

□ Has been long known, but used in homes just 

recently.

□ The first commercial extraction of natural gas took 

place in 1821, but during much of the 19th century it 

was localized because technology did not exist to 

pipe gas safely. 



Natural Gas

□ It was used to fuel lamps along city streets, but when 
electric lights replaced most gas lamps in the 1890s, gas 
companies began marketing gas for heating and cooking. 

□ The first long distance pipeline was built in 1891 to carry 
gas from deposits in Indiana to homes 120 miles away in 
Chicago. 

□ Natural Gas did not replace coal until after WWII, when 
wartime improvements in welding and pipe-building 
made the transport of gas safer and more economical.

□ During the 1950s and 1960s, thousands of miles of 
underground pipelines were laid throughout the U.S.



How is it formed?
□ Biogenic gas is created at shallow depths by the 

anaerobic decomposition of organic matter by 
bacteria. (pure methane) An example is the “swamp 
gas” you can sometimes smell when stepping in the 
muck of a swamp.

□ Thermogenic gas is formed at deep depths as 
geothermal heating separates hydrocarbons from 
organic material.  (methane and other hydrocarbons) 
Thermogenic gas may be formed directly, along with 
crude oil, or may be formed from crude oil that is 
altered by heating.  



table 17-5 



Challenging Extraction
□ To access natural gas you need to drill only an 

opening to allow the gas to flow to the surface. 

□ Most fields remaining today have to be pumped to 
Earth’s surface. 

□ Many of the reserves are already exhausted, so they 
have to come up with other means of extracting the 
gas. 

□ Sophisticated techniques to break into gas containing 
rock formations and pump gas to the surface.  One 
such technique is to pump salt water under high 
pressure into the rocks to crack them (ie fracking)







Nuclear Problems 
□ The possibility of catastrophic accidents has created a great 

deal of public anxiety about nuclear power. 

□ In 1979 a partial meltdown at the Three Mile Island nuclear 
power plant in PA released radiation into the environment, 
necessitating evacuation of area residents and causing public 
harm. 

□ Then in 1986 an explosion at Chernobyl plant in Ukraine 
caused the most severe nuclear accident yet recorded. Many 
thousands of area residents died or became ill from radiation 
poisoning, several hundred thousand people were evacuated 
from their homes, and radioactive contamination spread over 
Ukraine, Russia, eastern and northern Europe, and beyond.  
The region around Chernobyl remains contaminated today.  







Chernobyl Incident, Ukraine, 1986 

https://www.youtube.com/watch?v=XJAIIiq2G-o&t=5s

http://www.chernobyl-international.com/about-chernobyl/

https://www.youtube.com/watch?v=XJAIIiq2G-o&t=5s
http://www.chernobyl-international.com/about-chernobyl/


Concerns continue...

Fukushima Accident, March 11, 2011

□ 9.0 earthquake, tsunami followed.  

□ No power and no cooling of reactors, 4 

reactors damaged/leaked into water

□ No immediate deaths, but concern continues 

about future cancer related deaths

□ Company admitted fault in lack of evacuation 

plans, preparation for events



http://www.youtube.com/watch?v=wD29v1BSs4U
http://www.youtube.com/watch?v=wD29v1BSs4U
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