	PLANNING SHEET
	LESSON 1 & 2 – Flin Flon Mining and Smelting and 

Its Effect on the Ecosystem
	Grade 10

Cluster 2 – Dynamics of Ecosystems



	Learning Outcomes / Goal Focus
	Teacher Reminders
	Materials Needed /

Safety Considerations

	SLOs
S2-1-10,
S2-1-3

STSE Issues / Design Process / Decision Making

Identify and demonstrate actions that promote a sustainable environment, society, and economy both locally and globally
Scientific Inquiry

Initiating, Researching, Planning
Gaining framework knowledge of factors that are involved in the situation.

Implementing, Observing, Measuring & Recording

Considering the effects of various contaminants in the ecosystem
Analyzing & Interpreting

Discussing the interrelationships between the effects of contaminants on different aspects of an ecosystem locally and globally
Concluding & Applying

Develop an action plan to offer positive solutions to a problem.
Essential Science Knowledge Summary

1. Students will be taught about informed decision making; learning about both the positive and negative effects of human activities on our lifestyle, economy and the ecosystem. 

2. Students will practice their purposeful research skills and make interpretations and analysis from them in order to develop a group consensus. 
3. Groups of students will educate their classmates on their area of expertise and use the information of others to develop a unified plan of action.

Evaluation
	Lesson one

The purpose of this two part lesson is to offer students the opportunity to consider the impact of human activity on the environment. It requires that the students receive some ‘big picture’ knowledge so that their recommendations and conclusions will have a higher degree of merit. 

In these lessons students are encouraged to consider all of the facts and develop questions on their own. The role of the teacher is to promote the direction of the lesson, facilitate the students’ ideas, and gather the individual submissions to present the consensus of the entire class.

1. Begin class with the question “How many people in class are familiar with Flin Flon?” Show them on a map. http://atlas.nrcan.gc.ca/sitefrancais/english/learningresources/lesson_plans/high_school/mb_hs.html  “What is Flin Flon known for?” Likely answers will be fishing, tundra and maybe mining.

2. Take a short photo tour of Flin Flon - http://www.cityofflinflon.com/slideshow-large.html include in narration:
Flin Flon has a population of around 6000, 1700 of which work for HudBay Mining and Smelting. Mining is the single industry for this town and without it; the town would likely cease to exist. (Mining in Manitoba is a $1.3 billion per year industry.)

Ask - What things do you see in the pictures Flin Flon? – point out playgrounds, lakes, forest, and houses – prompt to notice the landscape and natural resources – Why is it a tourist attraction?

3. The mines in Flin Flon produce nickel and zinc. “What are nickel and zinc used for?” - - Go to “Minerals and Metals at Home” game on web site: http://www.nrcan.gc.ca/mms/scho-ecol/tour/intro_e.htm  (take the tour) click on a picture and let the students pick the items to select and guess what they are made of.
4. Present articles Winnipeg Free Press Oct 3, 2007 “Toxic Town” http://www.winnipegfreepress.com/local/story/4049935p-4656971c.html    http://www.winnipegfreepress.com/local/story/4055465p-4660645c.html
Discuss the articles and the tour in groups 3 – 4 and complete worksheet: Pros and Cons of Mining and Smelting in Flin Flon.

In your groups, describe three other environmental effects that may occur as a result of mining and smelting.

This portion is intended to give the students and opportunity to critically analyze and debate the issue. It is also intended to provide the students with background information so that they can progress toward making recommendations to reduce the environmental impact of HudBay Mining and Smelting in the next lesson.  

5. Take the last ten minutes to discuss some of the thoughts from the group discussions and prepare them for next class. This time will likely be focused on the impact of the mining and smelting industry on human lives in the immediate area of Flin Flon.

Lesson two
Begin with introducing the major contaminants lead, arsenic, mercury, and sulfur dioxide. (The students have not been exposed to the term sulfur dioxide in this context as yet. Introduce it is a produce of the smelting process.)
What are some of the environmental stresses that can be caused by these contaminants? Consider the lakes and forests. 
Show on the map the landscape – waterways, Boreal Shield, and discuss how air pollutants move.

http://atlas.nrcan.gc.ca/sitefrancais/english/maps/environment/forest/forestcanada/forestedecozones
http://www.theglobaleducationproject.org/earth/global-ecology.php 
In the same groups as last class, students will be assigned a specific element of the environment to study (waterways, forests and vegetation, animal life (including humans), air quality and the potential effect in the arctic). They will research and discuss the various influences of the contaminants (lead, arsenic, mercury, and sulfur dioxide). Then they will report their findings to the rest of the class.

If computers are available, the following websites may be of assistance:

Lead
 http://cnews.canoe.ca/CNEWS/Science/Discovery/2007/09/04/4469857-sun.html 

http://www.winnipegfreepress.com/local/story/4049935p-4656971c.html    
Arsenic 
http://www.winnipegfreepress.com/local/story/4049935p-4656971c.html    

Mercury http://www.ec.gc.ca/soer-ree/English/soer/CRAengfin3.cfm 

http://www.winnipegfreepress.com/local/story/4049935p-4656971c.html 

http://www.sciencedaily.com/releases/2007/09/070917172933.htm    
Sulphur dioxide http://www.gov.mb.ca/conservation/airquality/brochures/flinflon.html  

http://www.ec.gc.ca/soer-ree/English/soer/CRAengfin3.cfm 

Waterways http://www.ec.gc.ca/soer-ree/English/soer/CRAengfin3.cfm 

http://www.ec.gc.ca/soer-ree/English/soer/CRAengfin4.cfm#para42 

http://www.sciencedaily.com/releases/2007/09/070917172933.htm 

Forests
 http://www.ec.gc.ca/soer-ree/English/soer/CRAengfin3.cfm
http://manitobawildlands.org/forests_boreal.htm
http://www.sciencedaily.com/releases/2003/10/031009063249.htm   
Animal life http://www.ec.gc.ca/soer-ree/English/soer/CRAengfin4.cfm#para42
http://www.theglobaleducationproject.org/earth/global-ecology.php 

http://www.sciencedaily.com/releases/2007/09/070917172933.htm 
Air quality http://www.gov.mb.ca/conservation/airquality/brochures/flinflon.html 


http://www.theglobaleducationproject.org/earth/global-ecology.php
The arctic http://www.ec.gc.ca/soer-ree/English/soer/CRAengfin3.cfm

http://www.ainc-inac.gc.ca/ncp/pub/hig/hig9_e.html 


http://www.columbia.edu/%7Epjs2002/arctic/index.html  
If computers are not available, these articles may be printed and distributed for the students. Students should also be encouraged to find their own sources of information, but this will give them a start.

Using The Environmental Effects worksheet - The students will gather their information and report it to the class. 

The teacher will record the highlights and prepare and handout of their work for the class.

Finally, the class as a whole will consider strategies, (brain storming) and develop an action plan to decrease the level of contaminants coming from the Flin Flon mine. It will be important to remind them of the survival of the town and the influence of mining on the economy of Manitoba.


	LCD projector

Access to Internet

Pros and Cons Worksheet for introductory material

Environmental effect worksheet for gathering data
Questions to consider in your planning / delivery

1. Does the lesson start through engagement?

2. Is there an emphasis on first hand experiences – an evidential phase?

3. Am I helping students make sense of these experiences – psychological phase?

4. Is there a theoretical phase where the essential science knowledge is articulated and consolidated?

5. What specific skill and knowledge development am I emphasizing?

6. Is there evidence of clear instructions and purposeful questions in my teaching sequence?

	
	
	


The Environmental Effects 

Of Mining and Smelting

Names: ___________

___________

___________

___________

1. Our group studied the effects of the mining and smelting industry on  _____________________________________ in the environment.

2. Discuss the importance of this aspect of the environment. _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3. The contaminants that most effected our area of the environment were ______________________________________________________________

4. Discuss the effects of the contaminants on the aspect of the environment you studied.

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Names: ___________

___________

___________

___________

Mining and Smelting in Flin Flon, Manitoba

In groups of 3 – 4 discuss and write down at least five pros and cons for the mining and smelting industry in Flin Flon.

	Pros
	Cons

	
	


In your groups, describe three other environmental effects that may occur as a result of mining and smelting.
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