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Appendix 3: Canadian and International experience 
with alternative approaches to waste management. 
 
For each person living in an urban area of North America, about 2.2 kg of 
solid waste is generated every day. The number is about the same in Europe. 
The amount of waste varies with the income level of the country, but in all 
urban centers the flow of solid waste grows with the population.  Most rural 
municipalities are in reasonable proximity to urban centers, and generate 
similar quantities of waste per person. How to deal with this waste is a major 
problem facing both urban and rural municipalities.   
 
The current methods for dealing with garbage differ in North America and in 
Europe.  In North America, we tend to simply dig a hole, line it, dump in 
garbage and cover it over. Such landfills are now called Engineered Landfills 
and are based on technology developed in the 1980s. Environment Canada, 
the USA Environment Protection Agency and the American Society of Civil 
Engineers have all stated that, with time, all landfill sites will develop 
problems such as leakage of leachate into the groundwater. Community 
support for landfill has been dropping rapidly as people appreciate these 
dangers and are put off by the growing scale of sites with the increased 
traffic and fear of the fumes emitted. Community opposition has lead to the 
closing of some dumps and stopping the expansion of others (Cantley and 
Napanee are two recent examples, one of each type).  A 2004 comparison 
between waste management methods in the USA, Canada, Sweden, 
Denmark and Netherlands (“Ontario’s 60% Waste Diversion Goal – A 
Discussion Paper”, Ministry of the Environment, June, 2004) shows that 
Canada led all the 5 countries in landfill, with approximately 76% of its waste 
being buried in landfills.  The USA followed behind Canada landfilling 
approximately 56% of its waste.  In the Netherlands by contrast only 10% of 
waste ended up in landfills.   
 
In Europe, there is a strong recognition that there is considerable energy 
contained in the waste, so European countries have moved to recover that 
energy. In the 2004 paper referred to above the Netherlands converted 
approximately 40% of its garbage into energy, with Denmark and Sweden 
following closely.  The USA converted approximately 14% of waste into 
energy, with Canada lagging far behind at a mere 2-3%.   
 
In Sweden and Germany, burying waste that has energy value is now 
effectively prohibited, whereas in North America, most waste is still buried. 
Several European countries are moving to tax, or prohibit, burying energetic 
waste, and in North America there is growing resistance to landfill expansion 
or adding new locations. Moving the waste to remote locations is costly and 
environmentally damaging.  
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An October 2006 report on how to improve Canada’s climate change 
performance issued by the Montreal-based Institute for Research on Public 
Policy states: 
 
“While waste only accounted for 4% of total greenhouse gas emissions in 
2004, it is a sector where Canada could readily achieve long overdue 
emissions reductions….Canada’s emissions from waste are 0.9 tons. In the 
US…0.65, in the UK and Japan 0.4, in Germany 0.2 and in Switzerland 
0.1…The main reasons for Canada’s high emissions from waste is that 
Canadians generate a considerable amount of waste, the large majority of 
solid waste is landfilled as opposed to incineration or recycling, and only a 
fraction are equipped to recover landfill gas. The anaerobic decomposition of 
organic waste in landfills produces methane, a greenhouse gas that is more 
powerful than carbon dioxide”.  
 
In a December 2004 position paper “A Review of the Options for the Thermal 
Treatment of Plastics”, the Environment and Plastics Industry Council of 
Canada presented a table showing the Calorific Value of Materials.  This is 
reproduced here. 
 
 
Table 3.1   Energy Content in materials often landfilled compared 
with #2 Fuel oil 
 
Material Btu per pound Kilojoules per kilo 
#2 fuel oil 20,900 48,500 
Plastics   

Polyethylene 20,000 46,500 
Polypropylene 19,300 45,000 
Polystyrene 17,900 41,600 
PET 9,290 21,600 
PVC 8,170 19,000 

Coal 11,500 27,000 
Newspaper 7,200 17,000 
Wood 6,700 15,500 
Average Mun. Solid 
Waste 

4,650 10,800 

Yard Waste 3,000 7,000 
Food Waste 2,600 6,000 

 
Clearly significant energy is contained in the different materials currently 
dumped in landfills in Canada.  Plastics in particular represent an energy 
source almost on a par with #2 fuel oil – yet even after re-cycling, 
approximately 60% of waste plastics in Canada end up in landfill and the 
energy contained therein lost. Landfill is not a good solution to waste 
disposal of anything containing recoverable energy. 
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Using modern incineration technology and recovering the energy from the 
heated gases is applied widely in Europe.  Modern incineration should not be 
confused with open air burning, as has been practiced in back yards or in 
open trench landfills.  The word dioxin sparks fear whenever it is mentioned, 
and the word is always associated with the combustion of waste.  In 2004, 
the U.S. EPA updated their records on the sources of dioxins.  In the USA, 
backyard barrel burning accounted for 628 grams TEQ1 of dioxins per year.  
In fact this type of burning is the principal source of dioxins in the United 
States.  In contrast Municipal Waste Incineration (closed incinerators) 
accounted for only 12 grams TEQ of dioxins per year (500 times less).  
People who oppose energy from waste in modern incinerators, are often the 
same people who will sit beside a wood-burning fireplace, completely 
ignorant of the toxic effluents from that fireplace. (In the USA, residential 
wood burning accounted for 62.9 grams TEQ of dioxins in 2004, even more 
than coal-fired utilities (60.1 grams TEQ)). Clearly modern incineration plants 
are much less dangerous than things our society take for granted.   
 
Modern incineration plants meet the emission regulations laid down in both 
North America and Europe, which are comparable.  Modern incinerators burn 
the waste in closed systems at temperatures up to 1100°C, in an excess of 
air.  Given off are gases such as Carbon Dioxide and Steam. The gas is 
cleaned at atmospheric pressure and the cleaned gas is only then discharged 
into the atmosphere or used to generate electricity (the latter in the case of 
larger incinerators).  Sulphur is converted into SO2. Metals in the waste are 
not melted and can be removed from the base of the incinerator and 
recycled.  Fly ash scrubbed from the gas is a by-product, which can be used 
in concrete.  Thus there is value-added from the energetic waste – 
something that does not occur for landfill. 
 
Plasma gasification is the most advanced modern technology to dispose of 
waste, recovering the energy contained therein in the process.  In plasma 
gasification, a “plasma torch” is used to turn the waste into gases and slag.  
The waste does not burn, hence this process should not to be mistaken for 
incineration.  Rather the process is carried out in an atmosphere starved of 
oxygen.  The high temperatures of the plasma (several thousand degrees 
Celsius and well above the melting point of fly ash) break the waste into its 
constituent molecules generating gases consisting primarily of Carbon 
Monoxide and Hydrogen.  Hence the name plasma gasification.   
 

                                                 
1 TEQ means 2,3,7,8  TetraChloro Dibenzo-p-Dioxin (TCDD) toxicity equivalents calculated according to 
the international toxicity equivalence system developed by the North Atlantic Treaty Organization’s 
Committee on the Challenges of Modern Society (NATO/CCMSs) in 1989 and adopted by Canada in 1990. 
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The temperature used in plasma gasification is much higher than for 
incineration and of course high enough to convert ash into a molten slag, 
which when cooled is essentially a stable vitreous material (glass).  This 
material is non-leachable, non-hazardous and suitable for use as a 
construction material. The gas is cleaned at high pressure and the treated 
synthetic gas (syngas) is used for producing either chemicals or power 
(running a turbo generator). For larger plants it is primarily used for 
producing electricity.  Sulphur is recovered as a high purity element or as an 
acid. This is another recoverable by-product of the process. No dioxins and 
furans are generated by plasma gasification, so that this technology is even 
more benign that a wood burning fireplace. 
 
According to presenters at a March 22, 2006 workshop put on by the 
Municipal Waste Integration Network (see Recycling Council of Alberta 
website), waste to energy plants, whether incineration-based or plasma 
gasification based, are the most highly regulated form of waste management 
with emission standards more stringent than for most coal fired power plants 
or industrial boilers. 
 
 
 
 


