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What is the U.S. energy system?

• Primary energy resources:

–Fossil:  coal, natural gas, petroleum

–Renewable: wind, solar, hydro, geothermal, biomass

–Other:  uranium

• Technologies to convert primary resources to useable energy 
like electricity, gasoline, etc.

–Refineries

–Electric Power Generation

• End-use sectors that use electricity and fuels

–Residential

–Commercial

–Industrial 

–Transportation Simple, right?
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Energy and the environment: 
what are the connections?

• Air Pollutant Emissions

–Contributions to US 
anthropogenic emissions

• NOx ~ 95%

• SO2 ~ 89%

• CO ~ 95%

• Hg ~ 87%

• Greenhouse Gas Emissions

– Contributes 94% of US 

anthropogenic CO2 emissions

• Water Supply, Use and Quality

–49% of US water withdrawals (agriculture ~ 31%; public supply ~ 11%)

–201 billion gallons of water per day is required



Coal
Natural Gas

Petroleum (Crude Oil) 

Solar
Wind

Hydropower

Biomass
Geothermal

Nuclear

Emissions 

from electricity 

generation



Electric power plants in 
North Carolina



An Energy Game

• A simple “simulation” of an energy system

• Helps us to see some of the challenges and tradeoffs 

involved in making energy and policy decisions

• Each team has the same total energy (area of pieces)

• Each team does not have the same mix of energy 

types

• Goal is to fill the game board with energy types to 

achieve the lowest total score

• Score = purchase cost + operating cost + CO2 cost

• Can do variations/extensions on the game, e.g., water 

use in the electric sector



Generate!  Filling up the grid
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How much does 

it cost to 

build/purchase?

How much 

does it cost 

each year to 

run/operate?
How much CO2

does it produce?

Total Score = 2000 + (46 * 30) + (0 * 30) * CO2 cost
(over 30 years) = 3380 

What primary energy resource does it use?

How much 
energy does it 
produce?



Now let’s play a few rounds of the 
energy game….



Teachback: What did we learn?

Types of energy resources

• What are the different types of energy?

• How can we classify them?  How do they differ?

Where we get our electricity

• In an ideal world, what energy mix would you like to see, 

and why? 

• What are the challenges with that? How could those 

challenges be met?

• How did CO2 prices changes what energy mixes got the 

best score?



Teachback: What can you do?

What can we do now? 

• How did energy efficiency affect the game?

• What can you do to improve energy efficiency and 

conserve electricity?



Additional slides
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Coal mines

16 Source: DOE’s Energy Information Administration, 
www.eia.gov/state
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Oil and natural gas
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Solar potential
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Wind potential
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Coal power plants
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Natural gas power plants
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Nuclear power plants
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Renewable electric power


