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Introduction: Imagine that the time is 1950 and that you represent a person that may be affected, either positively or negatively, by the construction of the Alcan Aluminum Smelter to be located in Kitimat, B.C.  You are to choose to represent a person from the list provided at the end of this document (or make up one of your own) and write a letter or produce a Powerpoint presentation to the Town Council of Kitimat indicating your argument for or against the construction of the smelter.  Finally, you are to orally present your case to a panel of three representatives from the Town Council. They will use the information presented by the various groups represented to make a final decision as to whether or not to build the smelter. 
[image: image2.png]TIMA

RANGE.

i at





Aluminum has become one of the most sought after metals in the world.  Pure aluminum (Al) is a silver-white, malleable, ductile metal.  Aluminum is an excellent conductor of electricity. It is also an efficient conductor of heat and a good reflector of light and radiant heat.  Aluminum is primarily used to produce pistons, engine and body parts for cars, beverage cans, doors, siding and aluminum foil. It may also be used as sheet metal, aluminum plate and foil, rods, bars and wire, aircraft components, windows and doorframes. Although aluminum is the most abundant metal on Earth, it was once found to be very difficult to extract from its various ores. This is because aluminum is an unstable element and only is found in nature in a compound form. This made the scant pure aluminum which had been discovered (or refined at great expense) more valuable than gold. Over time, however, the price of aluminum has dropped, due in large part to the invention of the Hall-Héroult process.
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Aluminum can either be produced from bauxite ore or from aluminum scrap. Refinement of aluminum ore is so expensive that the secondary production industry commands much of the market.  The major ore of aluminum is bauxite, a mineral not found to nay large extent in Canada. Aluminum metal is so versatile that the production of it is of great importance but a large amount of energy is required to produce it.  Producers of aluminum have reduced the energy requirements by about 20% over the last two decades but are still trying to find ways to reduce the energy consumption. On average, it takes about 4 tonnes of bauxite to obtain 2 tonnes of aluminum oxide, which in turn yield 1 tonne of aluminum metal. Companies like Alcan that specialize in aluminum production are always looking for viable locations to refine bauxite to pure aluminum.
Canada does not have any bauxite mines; however, the availability of abundant hydroelectric power at a competitive price, a qualified labour force and modern public infrastructure close to major markets led to the establishment of a world-class aluminum industry in Canada. Canada imports bauxite ore from The Gove Bauxite Mine in Nhulunbuy, Australia (which is owned by Alcan) and currently produces primary aluminum from smelters in Québec and Kitimat, BC.

Canada is the world's fourth largest producer of aluminum, after the US, Russia and China, and the second largest exporting country after Russia. The US is the most important market for Canadian production. Primary aluminum production capacity in Canada was about 2.7 Mt in 2001.

Other countries in the world are also suited to refine bauxite into aluminum, one being Iceland. Iceland has been saluted recently for using one of the most environmentally sound methods of making aluminum that exists - with geothermal power.  Iceland is presently the only western country that produces all of its own electricity from natural renewable resources (zero CO2 emissions), and 90% of all heating in Iceland is from geothermal power.  Currently, 65% of all the electricity produced in Iceland is used to refine aluminum.  Aluminum production is the second largest industry in Iceland, behind fishing. 

Secondary aluminum production continues to increase worldwide, attributable to continuing improvements in scrap collection systems and increased recycling rates. Recycling aluminum requires less than 5% of the energy used to make the original metal. The automotive industry is the largest consumer of secondary aluminum, consuming 80% of secondary production either through direct sales or to casters supplying the automotive industry. As requirements for lighter vehicles increase, it is likely that the demand for secondary aluminum will increase significantly.
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Electrolysis is a process used to release individual elements from an ionic compound.  It forces a non-spontaneous chemical reaction to occur with the use of electrical energy.  Some electrolysis reactions are carried out in aqueous solution (i.e. in water), while some are carried out in the molten (melted) state.  In cases where water doesn’t interfere in the electrolysis process, most salts are electrolyzed in aqueous medium.  This is because it is far easier to dissolve a salt in water and electrolyze it, that to melt it and electrolyze it.  Many ionic compounds melt at very high temperatures (exceeding 1000 oC) making electrolysis a very difficult process.  In the case of aluminum oxide, dissolving in water prior to electrolyzing would result in hydrogen gas being produced at the cathode instead of aluminum.  Thus, aluminum oxide must first be melted.  It is usually mixed with molten cryolite (Na3AlF6 – m.p. 1012 oC), which reduces its melting temperature significantly (from over 2000oC to 950oC). The mixture is then subjected to electrolysis.  Allowing the process to be carried out at a lower temperature reduces some of the energy demands when aluminum is being produced on a large scale (although a majority of the energy is supplied to the electrolysis process). The entire process of electrolyzing Al2O3 is referred to as the Hall-Héroult process. 

2Al2O3(m) + 3C(s) --> 4Al(l) + 3CO2(g)

Typical Hall-Héroult process electrolysis cell used to reduce aluminum

The process is generally nonpolluting atmospherically and hydrologically but is a heavy consumer of electricity with approximately 36% of the electricity used in the Faradaic process, the rest being lost as heat. 


The aluminum-producing multi-national country, Alcan was invited by the B.C. government in the late 1940s to investigate the establishment of an aluminum industry in the northwest. This huge Kitimat-Kemano project would be the largest privately funded construction project ever undertaken in Canada. 

· The project would cost $500 million in 1950 dollars - or more than $3.3 billion in today's currency.  
· The project would require construction of several components including the Kenney Dam in the Nechako River Canyon, which reversed the river's eastward flow and created the Nechako Reservoir, plus:

· A mechanism for controlling reservoir water levels commonly referred to as a spillway, at Skins Lake.


· A 16-kilometre tunnel, as wide as a two-lane highway, drilled and blasted through the coastal mountains to carry water to the twin penstocks of the Kemano powerhouse. Through these penstocks, the water plunges 800 metres nearly 16 times the height of Niagara Falls - to drive the generator turbines.


· A cathedral-shaped powerhouse also drilled and blasted 427 metres inside the granite base of Mount DuBose to house eight 112-megawatt generators.


· An 82-kilometre power transmission line from Kemano to Kitimat across some of the most rugged mountain territory in B.C., through the Kildala Pass, 1,500 metres above sea-level.

· Construction of a smelter and wharf at tidewater in the previously undeveloped Kitimat Valley.


· Creation of two town sites from wilderness territory in Kitimat and Kemano.





· The high cost of the process because of the huge amounts of electricity it uses. This is so high because to produce 1 mole of aluminum, which only weighs 27 g, you need 3 moles of electrons. You have to add a lot of electrons (because of the high charge on the ion) to produce a small mass of aluminum (because of its low relative atomic mass).

· Energy and material costs in constantly replacing the anodes.

· Energy and material costs in producing the cryolite, some of which gets lost during the electrolysis.


· The Kitimat area is the home to a large Aboriginal population and the development process will require building on traditional territory.

· Development will bring a large increase in population and with this increase will be demands on infrastructure such as schools, policing and roadworks.

· The increase in population will bring jobs and money to the community.

· The increase in population will bring an increase in crime.

· Loss of landscape due to mining, processing and transporting the bauxite.

· Noise and air pollution (greenhouse effect, acid rain) involved in these operations.


· Loss of landscape due to the size of the chemical plant needed, and in the production and transport of the electricity.

· Noise pollution.

· Atmospheric pollution from the various stages of extraction. For example: carbon dioxide from the burning of the anodes (greenhouse effect); carbon monoxide (poisonous); fluorine (and fluorine compounds) lost from the cryolite during the electrolysis process (poisonous).

· Pollution caused by power generation (varying depending on how the electricity is generated.)

· Disposal of red mud into unsightly lagoons.

· Transport of the finished aluminum by rail and ship.


· Saving of raw materials and particularly electrical energy by not having to extract the aluminum from the bauxite. Recycling aluminum uses only about 5% of the energy used to extract it from bauxite.

· Avoiding the environmental problems in the extraction of aluminum from the bauxite.

· Not having to find space to dump the unwanted aluminum if it wasn't recycled.

(However there are energy and pollution costs in collecting and transporting the recycled aluminum).


Imagine that the time is 1950 and that you represent a person that may be affected, either positively or negatively, by the construction of the Alcan Aluminum Smelter located in Kitimat, B.C.  You are to choose to represent a person from the list provided (or make up one of your own) and write a letter or present a Powerpoint to the Town Council of Kitimat indicating your argument for or against the construction of the smelter.  You can use the information provided or research additional information if required to back up your position.

· The CEO of Alcan

· a mountain climber (your mountain will be blown to smithereens to make a 2-lane highway)

· a representative from the local water and waste department

· a lobbyist for the municipal power company

· the local school principal

· the president of an environmental organization that wants to save our plants and animals

· an archeologist interested in the land
· an Aboriginal chief
· a representative of all current homeowners

· a tourist company

· a police representative

· a representative from an insurance company

· the president of a lumber company

· a retiree (concerned about hydro bills)

· a forester 

· a local business person
· a local high school student
· a land-developer working on designs for lakeside condos and resort homes 

· a representative from a recycling company

· a representative from a local transportation company

· a kayaker concerned about dam construction that accompanies the smelter

· the owner of a lumber company
· a local Aboriginal elder
Finally, you must present your case to the class and a panel of three representatives from the Town Council at the Town Hall Meeting.  All council members are impartial to the smelter going ahead and will use the information provided at the public forum to make a decision. Based on the submitted information the Town Council will make a decision whether or not to build the Alcan Aluminum Smelter.

For your letter/presentation:

· You will need to choose an 'entity' whose point of view you will represent.


· You will need to research to find out about your entity's likely point of view; areas of concern; likely opinions regarding economic, social and environmental issues.


· You will create a symbol to represent your entity at the Town Hall Meeting or add to the letter head or Powerpoint. You might choose from a variety of symbols such as:

a) a mask
b) a model
c) a sign or logo
d) a flag
e) a poster

 f) a t-shirt

· Create a written letter or Powerpoint representing your entity (including its concerns and life mission). This letter will be submitted at the time you make your public presentation.

Address the letter to

Kitimat Town Council

Private Bag 1

Kitimat, British Columbia
· You will have an opportunity to make an introductory presentation to the town council. In 60 - 90 seconds you will have a chance to highlight the characteristics and concerns of your entity.
A sample Presentation Rubric follows.
PRESENTATION RUBRIC

	Criteria
	Levels of Performance

	
	1
	2
	3
	4

	1. Organization and Clarity: 

Viewpoints and responses are outlined both clearly and orderly.
	Unclear in most parts
	Clear in some parts but not over all
	Most clear and orderly in all parts
	Completely clear and orderly presentation

	2. Use of Arguments: 
Reasons are given to support viewpoint.
	Few or no relevant reasons given
	Some relevant reasons given
	Most reasons given: most relevant
	Most relevant reasons given in support

	3. Use of Examples and Facts: 
Examples and facts are given to support reasons.
	Few or no relevant supporting examples/facts
	Some relevant examples/facts given
	Many examples/facts given: most relevant
	Many relevant supporting examples and facts given

	4. Presentation Style: 
Tone of voice, use of gestures, and level of enthusiasm are convincing to audience.
	Few style features were used; not convincingly
	Few style features were used convincingly
	All style features were used, most convincingly
	All style features were used convincingly
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  History of Aluminum








Aluminum Production Industry





The Production of Aluminum from Electrolysis








The Implications of Kitimat’s ALCAN Aluminum Smelter





Map of Kitimat, B.C.





A closer view of the Kitimat area:





The Alcan Smelter View:








Economic Considerations





Social Considerations





Environmental Problems (in mining and transporting the bauxite)





Environmental Problems (in extracting aluminum from the bauxite)








Recycling of Aluminum has alleviated some problems by:





Student Activity - Your Task:


           Taking a Stand
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