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• is energy independent 
Against biodegradation 

• ineffective for the majority of garbage 
• relies on water supply 
• can lead to leaching 

Helpful Web sites: 
http://www.astc.org/exhibitions/rotten/rthome.htm 
http://www.acnatsci.org/ 
http://www.acnatsci.org/research/kye/index.html 
http://www.acnatsci.org/ research/kye/articles.html 
http://www.acnatsci.org/ research/kye/plastic2.html 
http://www.acnatsci.org/ research/kye/landfills.html 
http://www.goerie.com/nietalkintrash/index.html 
http://www.goerie.com/nietalkintrash/anatomy_of_a_landfill.html 

  http://www.plasticsresource.com/disposal/5_major_myths/garbage/index.html 
 
5.  Student answers may include the following: 

• Incinerators do not eliminate waste but change the form of waste into hazardous air emissions and toxic ash. They 
spread hazardous contamination worldwide, contaminating air, soil, and water and are a major source of 210 different 
dioxin compounds, plus mercury, cadmium, nitrous oxide, hydrogen chloride, sulfuric acid, fluorides, and particulate 
matter small enough to lodge permanently in the lungs.  

• Municipal landfills, their leachate (water), and their air emissions are hazardous. Municipal landfills can accept 
hazardous waste under federal law. An unlimited number of “conditionally exempt small generators” of hazardous 
waste have access to municipal landfills. All landfills will eventually fail and leak leachate into ground and surface 
water. Plastics are not inert. State-of-the-art plastic (HDPE) landfill liners (1/10 inch or 100 mils thick) and plastic 
pipes allow chemicals and gases to pass through their membranes, become brittle, swell, and breakdown! 

• Incinerating one million tonnes of municipal garbage produces net emissions of 15 000 tonnes of carbon in the form of 
carbon dioxide, whereas land filling it with energy recovery produces emissions of greenhouse gases equivalent to 
50 000 tonnes of carbon as carbon dioxide. Thus, even with gas collection and burning, landfills have a worse impact 
on global warming than incinerators. 

• Landfills can be potentially used for fuel (landfills are a source for biomass energy). This type of gas is renewable, it 
gets rid of waste, and it is cheap. 

• People are scared of what landfills and incineration do to the environment; this potentially makes then reduce, reuse, 
and recycle more often.  

Section 15.5 Questions 

(Page 740) 

Understanding Concepts 
1.  It is hard to apply the equation for carrying capacity to an ever-changing ecosystem, because it is always undergoing 

natural change and is being modified by human action. Urban carrying capacities are difficult to predict. Building higher 
buildings, filling in wetlands, or terracing slopes can increase building space. Food, water, and energy resources can be 
imported over considerable distances, so the carrying capacity based on the resources in the city is not the real carrying 
capacity; new resources are always entering the city in nonnatural ways.  

2.  Bioremediation involves the use of living organisms to remove waste materials and reclaim polluted areas. 
3.  This bacteria completely breaks down a toxin, PCE, into a nontoxic compound, ethane. 
4.  (a) 4.9 kg + 4.9 kg = 9.8 kg/person 
   150 000 people !  9.8 kg/person !  52 weeks/year !  20 years = 1.5 !  109 kg 
  (b) 1.5 !  109 kg !  12% = 1.8 !  108 kg 
 
  (c) Student answers will vary but should include recycling facilities. The volume of soil that is used to cover the layers of 

garbage also needs to be included in the total size of the landfill site. Students should also consider the fact that there 
are few areas large enough to contain this volume of garbage close to well-populated areas. This is one reason that 
governments look to ship their garbage elsewhere.

328 Unit 5  Population Dynamics Copyright © 2003 Nelson 

5.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Making Connections 
6.  Anaerobic methane digester systems can reduce fecal coliform bacteria in manure by more than 99%, virtually 

eliminating a major source of water pollution. Interest in capturing methane from farms and landfills is increasing because 
of environmental and economic benefits. Capturing methane and converting it to electricity or heat can control odour and 
decrease the potential for pollution. In addition, methane recovery develops an indigenous renewable resource, supplants 
fossil fuel consumption, and subsequently reduces greenhouse gas emissions. Methane recovery from landfills, livestock 
operations, and sewage treatment plants offers important benefits. It provides utilities, industries, farmers, and 
communities with a source of renewable energy—reducing air emissions, controlling odour, and keeping energy dollars in 
Ontario. In addition, the process prevents methane from escaping into the atmosphere. The most significant barrier to the 
adoption of methane recovery technology is the initial capital expense. Upfront costs often present a major hurdle for on-
farm methane recovery projects; however, the payback from energy savings, odour control, and environmental benefits 
may justify the investment. Livestock producers may be able to pool resources and implement collective projects. Other 
disadvantages associated with methane recovery include operation and maintenance requirements. These requirements 
can be kept at a minimum if the methane recovery system is properly designed. 
Helpful Web sites: 
http://www.state.ia.us/dnr/energy/pubs/irerg/methane.htm 
http://www.webconx.com/methane.htm 
http://www.ext.colostate.edu/ 

7.  Adams Mine is an experiment in unlined landfill, never tried before. It was proposed in 1995, then rejected, then approved 
in October 2000, to begin 2003. The contract with Rail Cycle North is for 20 years for the residual municipal solid waste 
disposal needs of Toronto at the Adams Mine Landfill Site near Kirkland Lake, Ontario. The Councils of the GTA 
Regions of York and Durham have agreed in principle to use the Adams Mine Landfill Site. Rail Cycle North has a 
disposal capacity of up to 1.34 million tonnes per year. The contract is scheduled to begin January 1, 2003. 

  This proposal has some serious drawbacks, as it could potentially contaminate a large source of groundwater in northern 
Ontario. There are many opponents to this proposal.  

8.  Student answers will vary but will likely include the concept that each Canadian has an ecological footprint that is the 
equivalent to several persons in developing nations. Figure 1 on page 749 of the Student Text shows that each Canadian 
has an ecological footprint that is equivalent to 7 persons living in India. When considering only garbage per capita, this is 
an underestimate. 


