
Energy and the Environment 
Introduction 



Ripped from 
the Headlines 



Energy Consumption in America 

Of the energy we consume 
in the U.S., ~40% goes to 

electricity generation 



What happens 
when we flip on 
the light switch? 



Renewable 
Resources 

Non-Renewable 
Resources 



The Grid 

Washington Post 



Historical Trends 



Where are we now? 



The Energy Debate 

Climate Change 
 

Water Use 
 

Air Pollution 
 

Water Pollution 

vs 

Energy Security 
 

Energy Independence 
 

Cost 
 

Jobs 



Ripped from 
the Headlines 



Coal 

Wikipedia 

U.S. has large reserves of 
coal 





Why move away from Coal? 

Air emissions:  

-particulates, carbon dioxide, sulfur dioxide, nitrogen oxides, 
mercury 
 

Water Use 
 

Waste water Discharges: 

-Selenium, arsenic, mercury 

 

Solid Waste 

 

Mining Impacts 

 

Slate.com 

National Geographic 



Questions to Answer about Coal 

Can clean coal technologies make coal 
combustion clean? 

 

If we want to leave coal behind, what will 
replace it? 

? 



Nuclear Power 

wikipedia 

Air Emissions: 
• No carbon dioxide, sulfur dioxide, 

and nitrogen oxide emissions from 
combustion 

 
Water Use 
 
Spent Fuel 
 
Radioactive Waste 

NRC.org 



65 operating nuclear plants in the United States with 104 reactors 
 
Last construction permit issued in 1978 for the Shearon Harris plant 
in NC 

eia.gov 



Nuclear Power 

Telegraph.co.uk 

Time The Atlantic 

Questions: 
 

Can we make it safe? 
 

What do to with radioactive 
waste? 



Shale Gas Reserves Worldwide 



Shale Gas in the United States 



Natural Gas Combustion is Cleaner 
than Coal Combustion 

 
Air Emissions 
 -Reduced carbon dioxide and nitrogen oxide 
  emissions 
 -Emissions of sulfur dioxide and mercury are 
   negligible compared to coal combustion 

 
No Solid Waste 



Hydraulic Fracturing, aka “Fracking” 

Environmental Impacts of Extraction Process 
 

• Water Use 
• Air pollution at fracking sites 
• Groundwater, surface water, and soil contamination 
• Contaminated Wastewater: Flowback and Produced Water 

wikipedia The Guardian 



Questions about Shale Gas 

• Should we be fracking? 
 

• If so (or if it’s inevitable), what needs to be 
done to reduce the environmental impact? 

? 



Renewable Energy on the Horizon 



Solar 

Sunlight is the most abundant source of energy… 
 
Questions: 
• Is solar energy becoming competitive cost wise? 
• Are there hidden environmental impacts (e.g. rare earth metal 

mining)? 



Biomass 

Two main paths: 
 

Burning biomass 
Landfill gas to energy 

Questions: 
 
• How much power can these plants generate? 
• How are the air emissions from biomass plants? 
• What about the food vs fuel debate? 



Wind 

A clean and renewable energy source 
 
 
 

Questions about wind energy: 
 

• Can turbines supply enough electricity to make a 
difference? 

• Intermittent supply of electricity 



What’s Happening in North Carolina? 





Your Power Profile 



Fracking in our 
backyard? 



Fracking in North Carolina 



Coal Ash: Dan River Spill 

Times Dispatch 

30,000 to 39,000 tons of 
ash released into the river 



Coal Ash Ponds in North Carolina 

Seven plants have ash ponds that are classified as “High 
Hazard” by the U.S. EPA 
 
Documented groundwater and surface water 
contamination 



Renewable Energy? 

Forbes.com 


