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Environmental Effects of Energy

• Every step in the production, modification 
and use of energy impacts the 
environment.

• Energy can also be used to reduce 
environmental impacts.
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Adverse Environmental Effects Over Local and 

Regional Length Scales

• Ambient Air Pollution

• National Ambient Air Quality Standards 
(NAAQS) list six criteria air pollutants:

• CO

• Lead

• NO2

• O3

• SO2

• Particulates

• NAAQS are further divided into primary and 
secondary standards



Standards continued…

• Primary standards protect human health

• Secondary standards protect welfare effects 
(degradation of visibility, damage to 
buildings, crops, vegetation and ecosystems).

• Table 4.1 shows the above standards.

• Figure 4.3 shows the source of the criteria air 
pollutants and VOCs.



Table 4.1



Figure 4.3



Table 4.2 and Table 4.3



Energy effects continued

• Energy is a source for another class of air 
pollutants:  hazardous air pollutants 
(HAPs)

• HAPs are chemicals known or suspected to 
damage ecosystems or cause serious human 
health effects.

• Table 4.4 contains a list of common types of 
HAPs



Table 4.4
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Effects continued

• Soil, water and indoor air pollution

• Safe disposal of solids 

• Radioactive wastes

• Ash from coal-fired power plants

• Asbestos removal

• Thermal pollution



Global Climate Change

• Human caused addition of carbon dioxide 
to the atmosphere is causing global 
climate change.

• Humans are burning increasing levels of 
fossil fuels which increases the amount of 
greenhouse gases to the atmosphere.



Carbon Dioxide levels (NASA)



Figure 4.6 global temperture



Technological and Policy Responses to Global 

Warming

• Technological Approaches:

• Efficiency of energy use.

• Reducing Consumption

• Reducing the carbon footprint

• Alternative fuels (nuclear , renewable, etc.)

• Carbon sequestration

• Current estimated costs of sequestration would double to 
quadruple the kwh cost of electricity from a coal-fired 
power plant.  (See Tables 4.8 and 4.9)

• Technological development may lower those costs.



Table 4.8
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Policy Responses

• Approaches can be government 
mandated, company-directed or 
voluntary.

• Government approaches:

• Fines or carbon taxes

• Green labeling/CAFE standards

• Tax credits/subsidies

• Market-based methods

• Cap and Trade



Responses continued

• Voluntary Responses

• Energy Efficiency 
• The Leadership in Energy and Environmental Design (LEED) Green 

Building Rating System, developed by the (USGBC), provides a suite 
of standards for environmentally sustainable construction. Since its 
inception in 1998, LEED has grown to encompass more than 14,000 
projects in 50 US States and 30 countries covering 1.062 billion 
square feet (99 km²) of development area.[2] The hallmark of LEED 
is that it is an open and transparent process where the technical 
criteria proposed by the LEED committees are publicly reviewed for 
approval by the more than 10,000 membership organizations that 
currently constitute the USGBC.

• Sustainability initiatives


