Forestry and Natural Resources

Unit:  5

Core Area:  Forestry and Natural Resources

Unit 5:  Energy, Minerals, and Metals

Lessons:

1.  Fossil Fuel Resources

2.  Non-Fossil Fuel Energy Sources

3.  Metals and Minerals

4.  Management and Conservation

Performance Standards:

7.1 Energy and Nutrient Cycles

Students will understand the cycling of energy, water, and basic elements in the ecosystem.

7.2 Energy

Students will understand the importance of energy, including sources, conservation, and future needs.
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Unit 5:  Energy, Minerals, and Metals

Lesson 1:  Fossil Fuel Resources
Duration:  One Hour

Students will be able to:

1.
Compare and contrast the three primary fossil fuels in terms of sources, use and environmental impacts.

Suggested Activities:

5.1A
Energy Plant Project - Students study a local energy plant to observe how the plant utilizes technology to transform energy and prepare a written report on the concepts used.  The report should also identify other sources of energy, and list several advantages and disadvantages of each

Teaching Outline:

I.
Resources:  The United States represents only five percent of the world population but utilizes 25% of the total energy consumed world-wide.  Ninety percent of this consumed energy is supplied by non-renewable resources such as oil, natural gas, and coal.  The most dire predictions estimate the total collapse of these resources in the next 100 years.  Alternatives include renewable resources such as wind, solar, and hydropower. 

A.
Fossil Fuels:  are forms of stored energy found in the incompletely decomposed remains of dead organic matter; usually plants or marine organisms.  Complex geological processes involving great heat and pressures convert these remains to hydrocarbons which industry processes into fuels.

1.
Crude Oil:  

a.
Sources:  are found along tectonic belts; at the margins of plate boundaries in depositional basins.  Fine-grained, organic rich sediments 
are the sources of these deposits. They are typically found around 500m in depth.  

i.
Elevated pressures compress the sediments, while high temperatures induce hydrocarbon migration upward to depths of lower temperature.

ii.
Reservoirs are held in coarse or porous rock (usually sandstone or limestone) and capped by some form of impenetrable (non-porous) rock.

b.
Petroleum production: (TM p 4)

i.
Primary production:  involves pumping a reserve from a well under natural pressure.  Typically, only 25% of the crude oil is recovered. 

ii.
Secondary recovery:  also known as ‘enhanced’ recovery, increases the percent of recoverable oil by injecting steam, water or gases, such as carbon dioxide, to push oil towards the well.

c.
Status:  At the present rate of consumption, the supply of crude oil is predicted to run out within the next forty-five years.  Current supplies are disproportionately imbalanced; the Middle East and Venezuela represent the largest sources of recoverable oil. 

2.
Natural Gas:  is considered a clean fuel and a good possibility as a transitional fuel between coal and oil and more alternative sources such as solar or hydropower.

a.
The worldwide estimate of recoverable natural gas is approximately 140 trillion m3.

b.
The current supply is estimated to last roughly 70 years in addition to a new resource that may extend this period another 30 years.

c.
Environmental Effects of Harvesting Crude Oil and Natural Gas

3.
Coal:  is a solid, brittle, carbonaceous rock whose annual world consumption is approximately 4 billion metric tons.  The current supply of harvestable coal is expected to last for another two hundred and fifty years. (TM p 5,6)

a.
Classification of coal is based on it’s carbon and sulfur content.  High sulfur coals are a concern because they contribute to air pollution.  However, low sulfur coal is of lower grad.  Types of coal include:

i.
Anthracite:  has few volatiles (oxygen,nitrogen, and hydrogen), low moisture, and a high carbon content.  It produces the most energy.

ii.
Subtuminous and Lignite: coals are low-sulfur, high moisture, and low energy coals found mostly west of the Mississippi.

iii.
Bituminous coal is of intermediate sulfur, moisture, and energy properties.

b.
Coal and the environment:  coal harvested by strip mining, the overlying layer of solid rock is stripped off. (TM p7)  Approximately 40 billion metric 
tons are potentially available to surface mining techniques.  Another 90 million metric tons are within the 50m (165ft) of the surface. The effects of strip mining in North America are:

i.
Eastern US:  acidic water infiltrates spoil banks and reacts with FeS2 (Pyrite) to form sulfuric acid (H2SO4).  Acidic soils lower the availability of many essential nutrients in these soils.

ii.
Western US:  lands are more arid and therefore more sensitive disturbance by exploration and road building.  Problems associated with strip mines in this region includes thin soils, scarce water, lower potential for post-mining reclamation.

iii.
Underground mining of coal causes land subsidence and the scarringof the surface by crater-shaped pits, acid drainage and pollution of streams, and the release of fumes and smoke into the atmosphere.
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Coal Areas in the United States
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Stages in Coal Formation Over Millions of Years
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Strip Mining
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Coal and Oil Areas in Alaska
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