Chapter 15 - Nonrenewable Energy Sources, Their Impacts and Energy Conservation

Instructions: Read all of the corresponding chapter in your textbook and complete this worksheet as you read. Any word in italics requires you to write the definition of the word. There are places where I have typed in information on this sheet to supplement the material in the textbook. Some chapters may have supplemental material posted on Blackboard, referenced in the worksheet. This sheet will serve as your notes and study guide for this chapter. 

A. Sources of Energy
1. Define the following term.
Fossil fuel - 
These are fuels formed through natural processes of decomposition of organic matter. These materials decompose anaerobically to produce fuels like natural gas, coal, and petroleum. 

2. What are the three main fossil fuels?
Natural gas
Coal
Petroleum 

3. What percentage of energy globally comes from fossil fuels?
Fossil fuels account for approximately 86% of global energy. 

4. Define the following term.
Net energy - 
Is an expression used to determine the amount of energy gained when costs of energy production are accounted for. It is the amount of energy left after energy sectors of economy use energy to produce energy. 



B. Fossil Fuels, Their Formation, Extraction and Use
1. Define the following term. 
Anaerobic - 
Is decomposition whereby microorganisms break down matter in the absence of oxygen. 

2. Explain how fossil fuels form (figure 15.6) and why they are considered nonrenewable. 

These fuels are formed when organic matter from dead plants and animals. These materials are buried in the ground, decomposed anaerobically, and exposed to high pressures and temperatures. Exposure to these high pressures and temperatures lead the conversion of these materials to natural gas, coal, petroleum, and other heavy oils. 
Fossil fuels are considered non-renewable because the process of consumption is higher than production process. These fuels take millions of years through natural processes to form. However, the rate at which they are consumed is millions of barrels in a day. 









3. Define the following two terms.
Proven recoverable reserve - 
These are oil or gas reserves, which are legally, economically, and technically viable for extraction. These reserves have a 90% probability of being recovered. 

Refining - 
It is the process of removing unwanted materials from products formed through natural process to ensure that they can be usable. 

4. List the outputs after crude oil is refined (Figure 15.8)

· Gasoline 
· naphtha
· kerosene 
· diesel
· liquified petroleum gas (LPG)
· jet fuel
· asphalt base
· fuel oils
· heating oils. 


5. How is coal primarily used today?
Coal is primarily used in the generation of electricity, cement manufacturing, steel manufacturing, and as liquid fuel. 



6. How is natural gas used today?
Used for generation of electricity, cooking, and heating. 



7. Explain why natural gas is preferable to coal use.

Natural gas is preferable to coal because it is cleaner than coal, producing 1/3 of carbon emissions produced when using coal. Thus, it is environmentally friendly. It has a higher capacity to hold energy. 


8. How is oil primarily used?
It is primarily used in transportation, generation of electricity, and heating purposes. 




9. In 1956, it was predicted that oil extraction would peak around 1970 and then decline. Is this prediction accurate?

Yes, this prediction is true. Oil extraction in 1970 was approximately 24 billion barrels, which declined in 1990s to 21 billion barrels. Since then, extraction has continued to increase over the years. The introduction of renewable energy sources will lead to lower oil extractions. 






C. Reaching Further for Fossil Fuels and Coping with the Impacts
1. Explain how each of the below allows humans to access more fossil fuels:
a. Mountaintop removal mining
This approach involves the use of heavy machinery to strip of the top of a mountain to access seams filled with coal. Trees and landscape on a mountain side are destroyed to find way for explosives. 


b. Secondary extraction
Involves injection of gas or water through pipes to displace oil and force it to the surface. 


c. Directional drilling

This approach accesses oil by using non-vertical drilling directions. A vertical well is drilled to a certain depth, before directional drilling is commenced. 

d. Hydraulic fracturing (define hydraulic fracturing as well)
This is a simulation technique that uses a fracturing liquid, directing it to an underground rock under high pressure to cause cracks. These cracks are developed to ensure that oils and gas can flow freely. 


e. Offshore drilling
This approach involves drilling wells in seabed tk extract petroleum. 


f. Arctic drilling
This is an approach to access oil from the arctic region. 



2. Explain the pros and cons of pipelines that carry crude oil from Canada to the US.
An advantage of the US-Canada pipeline is that it allows the United States to transport millions of barrels of crude oil from Canada. As the leading supplier of crude oil in the country, the pipeline provides an excellent way for oil transportation. It has also reduced importation costs for crude oil. This pipeline eases transportation and trade tariffs. 
Disadvantages of this pipeline environmental threats from leaks. The crude oil from Alberta is heavy and highly poisonous. Therefore, exposing it to the environment can lead to the development of diseases like cancer. Another disadvantage it the costs of maintaining the pipeline. Covering more than 3500km, it is vulnerable to different problems. Therefore, constant surveillance is required. Trillions of dollars have been invested in the project. However, there have been at least ten bursts along the pipeline. 




3. Define the following three terms.
Clean coal technologies - 
Are technologies being used to reduce the environmental impact of coal. 

Scrubber - 
Is an air control system used to remove gases and particulate matter from exhaust systems. 

Carbon capture and storage - 

This is a process used to capture large volumes of carbon dioxide and depositing in a storage where it cannot enter the atmosphere. 

D. Energy Efficiency and Conservation
1. Define the following two terms. 
Energy efficiency - 
Is the goals of using a small amount of energy to perform a task, that is reducing energy losses. 

Energy conservation - 
Are the efforts and approaches used to minimize energy consumption. 


2. Give a few examples of the ways Americans can increase energy efficiency and conserve energy.

· Implementation of energy efficiency policies and programs 
· Setting state energy consumption targets 
· Saving for consumers by generation of billions of dollars as stimulus packages. 
· Strengthening appliance standards 
· Implementation of retrofits for existing buildings
· Enforcement or energy codes 




E. Nuclear Power
1. Define the following three terms. 
Nuclear power - 
Is power produced through nuclear reactions in core reactors to release heat which is used to run steam turbines. 


Nuclear reactors - 
Devices used in nuclear power plants to control and initiate a self-sustaining chain reaction. 


Nuclear fission - 
This is a process whereby the nucleus of an atom is split into two particles. 




2. Explain how heat (thermal) energy is converted to electricity.
Thermal energy in a metal causes the electrons to start vibrating and moving from one area to another. An increase in temperature difference causes an electric current to be produced, which increases with an increase in temperature difference. 


3. What isotope is used to generate nuclear power?
Uranium isotope U-235
4. Is nuclear power considered renewable or nonrenewable?

Renewable 

5. Explain what enriched uranium is. 
This is a type of uranium whose U-235 composition has been increased through isotope separation. 


6. Explain the pros and cons of nuclear power versus coal. (Table 15.5)
Nuclear power 
Pros 
It has the lowest emissions of greenhouse gases making it environment friendly. 
They have a high power output capacity, with generations of up to 1000Mw. 
Nuclear energy is cheap and reliable attributed to a long life cycle, approximately forty to sixty years. 
Nuclear power plants also provide permanent jobs for locals, thus enhancing the economy of an area. 
Cons 
Environmental impacts from the deposition of uranium wastes, which are highly radioactive. 
Nuclear accidents like the ones experienced in Japan are a major threat to people and the environment. 
The costs of building nuclear power plants are comprehensive and plants take long periods before starting their operations. 

Coal
Pros 
It is in abundance. Currently, it is estimated that coal reserves have about 1 trillion tons. It is available in 70 countries in the world. 
It is cheap. Facilities are easy to build. The costs are low due to the abundance of the fuel.
They can be used round the clock to generate electricity, thus, making them reliable. 
Cons
It is a major source of carbon emissions in the atmosphere. These emissions are associated with global warming, climate change, and acid rain. 
Mining also destroys natural habitats, landscape, and lowers the aesthetic value of a place. 
There are also accidents in mines due to falls, fires, and collapsing of mines. 






7. Define the following term. 
Meltdown  - 
This is an accident in a nuclear power plant when the reactor overheats, melting the reactor core. 




8. Where is nuclear waste currently held?

A central repository under Yucca Mountain in Nevada. 




9. What are the alternatives, and what are the potential problems associated with them?
Alternatives to nuclear power are solar power, natural gas, thorium, and hydrogen gas. 
Potential problems associated with these alternatives are limited research in the respective areas and limited technologies in these areas to produce high energy capacities. 

