
 

 

Ch. 13 - Energy Sustainability 
 

Opening Case Study: the case study talks about a commercial tidal energy plant that 
captures energy from the moon’s gravitational pull and earth’s gravity that make the 
tides in the East River in New York City rise and fall. The plant is not harmful to the 
environment and is a way to capture clean energy. The plant only produces 1 megawatt 
(MW) of energy while most fossil fuel plants can produce 500 MW or more. This is just 
showing us that there are other ways of collecting energy that are better for the 
environment and that we need to be innovative and try to discover that next best 
method. 
Key Ideas 
1) Renewable energy resources: are defined as resources that cannot be depleted no 
matter how much we use them such as (wind, solar, geothermal, hydroelectric, and tidal 
energy). 
 
2) Strategies to conserve energy and increase energy efficiency: Turning down the 
thermostat and driving fewer miles to conserve. To increase efficiency buy appliances 
that use less energy and switching to fluorescent light bulbs. Buildings can also be 
designed to keep heat in during the winter and to allow more light in so that you won’t 
have to turn on the lights. 
 
3) Compare and Contrast the various forms of biomass energy: Biomass energy is 
carbon neutral, that is carbon produces by combustion of biomass should not add to 
atmospheric carbon concentrations because it comes from modern, rather than fossil, 
carbon sources. Wood is a potentially renewable resource because, if harvests are 
managed correctly, it can be a continuous source of biomass energy. Ethanol and 
biodiesel have the potential to supply large amounts of renewable energy, but their 
growing and processing make demands on land and energy. 
 
4) Explain the advantages and disadvantages of Hydroelectricity, solar energy, 
geothermal energy, wind energy, and hydrogen as energy resources: 
hydroelectricity-Advantages: Nondepletable, Low cost to run, Flood control, and 
recreation. Disadvantages: high construction costs, threats to river ecosystems, 
siltation, loss of habitat. Geothermal-Advantages: Nondepletable, after initial investment 
no cost to run, can be installed anywhere. Disadvantages: Emits hazardous gases and 
steam, Geographically limited. Wind-Advantages: Nondepletable, after initial investment 
no cost to harvest energy, low up-front cost. Disadvantages: turbine noise, deaths of 
birds and bats, Aesthetically displeasing to some, Storage batteries required for off-grid 
systems. Hydrogen-Advantages: Efficient, zero pollution. Disadvantages: producing 
hydrogen is an energy-intensive process, lack of distribution network, hydrogen storage 
challenges. 
 
5) Describe the environmental and economic options we must assess in planning 
our energy future: Although many scenarios have been predicted for the world’s 
energy future, conserving energy, increasing energy efficiency, a greater reliance on 



 

 

renewable energy sources, and new technologies to improve energy distribution and 
storage will all be necessary for achieving energy sustainability. 
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Vocabulary  

• nondepletable - an energy source that cannot be used up. 
• Potentially renewable - an energy source that can be regenerated indefinitely as long 

as it is not overharvested. 
• Tiered rate system - a billing system used by some electric companies in which 

customers pay higher rates as their use goes up. 
• passive solar design - construction design to take advantages of solar radiation 

without active technology 
• thermal inertia - the ability of a material to maintain its temperature 
• biofuels - liquid fuels created from processes or refined biomass 
• fossil carbon - carbon in fossil fuels 
• modern carbon - carbon in biomass that was recently in the atmosphere 
 
Multiple Choice Questions 
1) Which of the following sources of energy is not (ultimately) solar-based? 
    a)Wind  b)Biomass  c)Tides  d)Coal  e)Hydroelectricity 



 

 

2) Which of the following is not an example of a potentially renewable or nondepletable 
energy source? 
   a) hydroelectricity  b)solar energy  c)nuclear energy  d)wind energy  e)geothermal 
energy 
3) The primary sources of renewable energy in the United States are 
   a)solar and wind energy  b)hydroelectricity and tidal energy  c)biomass and 
hydroelectricity  d)geothermal and tidal energy  e)wind and geothermal energy 
 
Free Response Question 
1) Hydroelectricity provides about 7 percent of the electricity generated in the United 
States. 
a) Explain how a hydroelectric power plant converts energy stored in water into 
electricity. 
b) Identify two factors that determine the amount of electricity that can be generated by 
an individual hydroelectric power plant. 
c) Describe the two main types of land-based hydroelectric power plants. 
d) Describe two economic advantages and two disadvantages of hydroelectricity. 
 
 
 


