Unit 10: Geology and Energy Resources
 
1. Briefly describe the layers of the Earth's interior. Describe the internal and external Earth processes responsible for forming Earth's landscape. Be sure to distinguish three different tectonic plate boundaries and the geologic features often found at each. Explain how this knowledge is significant for understanding mineral deposits and evolution.

2. Distinguish between internal and external geologic processes.  Discuss how these processes affect human activities and natural ecosystems. 

3. List and define three broad classes of rock. Briefly describe the rock cycle and indicate interrelationships among these classes.

4. Describe how earthquakes are caused. Describe how the severity of earthquakes is measured. Describe how losses can be reduced. Describe what causes a volcano.  Describe how prediction of volcanic activity has improved. 

5. List three types of mineral resources, and give one example of each. Clarify the relationship between identified resources and reserves.

6. Distinguish between subsurface and surface mining. Briefly describe the environmental impacts of mining.

7. Draw a hypothetical depletion curve. Project how this curve would be affected by the following changes in assumptions: (a) recycling of the resource is increased, (b) discoveries of new deposits of the resource are made, (c) prices rise sharply, (d) a substitute for the resource is found.

8. Visually illustrate distribution of the world's nonfuel mineral resources.  State which foreign sources are most critical to U.S. needs. State which of those sources are potentially politically unstable.

9. List environmental impacts of extracting, processing, and using mineral resources. Summarize the U.S. 1872 Mining Law and the Mining Law Reform Act of 1997

10. Distinguish among primary, secondary, and tertiary oil recovery. List the advantages and disadvantages of using conventional oil, oil from oil shale, and oil from tar sands to heat space and water, produce electricity, and propel vehicles.

11. Distinguish among natural gas, liquefied petroleum gas, liquefied natural gas, and synthetic natural gas. List the advantages and disadvantages of using natural gas as an energy source.

12. List and describe three types of coal. Indicate which is preferred for burning and which is most available. List and briefly describe three methods for extracting coal. List advantages and disadvantages of using coal as a fuel source.

13. Briefly describe the components of a conventional nuclear reactor. List advantages and disadvantages of using conventional nuclear fission to create electricity. Be sure to consider the whole nuclear fuel cycle, including disposal of radioactive wastes, safety and decommissioning of nuclear power plants, and the potential for proliferation of nuclear weapons. 

14. Summarize current thinking about disposal of low-level and high-level radioactive wastes. List and briefly describe three ways to decommission a nuclear power plant.  List findings of a 1987 commission which bring the credibility of the Nuclear Regulatory Commission to safeguard the nuclear power industry into question. 

15. Describe the potential use of breeder nuclear fission and nuclear fusion as energy sources.

16. List the advantages and disadvantages of improving energy efficiency so that we do more with less.  Define life cycle cost and cogeneration and describe their potential for saving energy.  Describe changes which can be made in industry, transportation, buildings, lights, and appliances which would improve energy efficiency.

17. List the advantages and disadvantages of using direct solar energy to heat air and water for buildings. Distinguish between active and passive solar heating. Compare the following solar technologies and evaluate the advantages and disadvantages of each: solar power tower, solar thermal plant, nonimaging optical solar concentrator, solar cooker. Describe constraints to a solar-hydrogen revolution.

18. List the advantages and disadvantages of using water in the forms of hydropower, tidal power, wave power, ocean thermal currents, and solar ponds to produce electricity. List the advantages and disadvantages of using wind to produce electricity. List the advantages and disadvantages of using biomass to heat space and water, produce electricity, and propel vehicles.  

19. Consider burning wood, agricultural wastes, and urban wastes as well as conversion of biomass to biofuels. List the advantages and disadvantages of using hydrogen gas to heat space and water, produce electricity, and propel vehicles. State the energy source that is needed to produce hydrogen to create a truly sustainable future. 

20. Distinguish among dry steam, wet steam, and hot water sources of geothermal energy. List the advantages and disadvantages of using geothermal energy for space heating, high-temperature industrial heating, and electricity production. 

UN Questions

Chapter 15: Geology and Nonrenewable Minerals

1. What are the major geological processes and hazards (how frequent) of your country?

2. What are the major mineral resources and what are environmental problems are found?

3. What is the expected depletion time for the major nonrenewable mineral resources?

4. What can be done to use the resources more sustainably?

Chapter 16: Nonrenewable Energy

1. What are the major sources of energy used?

2. What are the advantages and disadvantages of the number one and two energy source used?

3. What are the environmental consequences due to the waste products from these two energy sources?

Chapter 17: Energy Efficiency and Renewable Energy

1. How can energy efficiency and waste be improved?

2. Is solar energy an option and what are its advantages and disadvantages?

3. Is wind energy an option and what are its advantages and disadvantages?

4. Is biomass as an energy source an option and what are its advantages and disadvantages?

5. Is geothermal energy an option and what are its advantages and disadvantages?

6. Is hydrogen as an energy source an option and what are its advantages and disadvantages?

