Lab Activity

Read the article below about the water pollution at Britannia Beach in B.C. Today in the lab we are going to recreate 10mL of Britannia Creek and then simulate the dilution that occurs when the water enters Howe Sound, a larger body of water. We will then perform a further dilution to bring this water to a recreational grade level. 
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Britannia Creek Pollution
http://en.wikipedia.org/wiki/Britannia_Beach,_British_Columbia
Water in Britannia Creek is extremely clear and transparent suggesting a pristine environment, yet the clear water is actually an indication that no living creatures can survive in it. The water cannot be consumed by humans either.

Even though mining has stopped, runoff and rainwater that flow through the mine’s abandoned tunnels combine with oxygen and the high sulphide content of the waste rock to create a condition called acid rock drainage (ARD). 
ARD is caused by a chemical reaction, which results in highly acidic runoff that contains large concentrations of dissolved metals such as copper, cadmium, iron, and zinc. The polluted water was being deposited directly into Howe Sound by means of Jane Creek and Britannia Creek and as much as 450 kilograms of copper was entering Howe Sound daily.

A two-kilometre strip of coastal waters along Britannia Beach was seriously polluted, affecting 4.5 million juvenile chum salmon from the Squamish Estuary (half the entire salmon run). A Fisheries and Oceans Canada report revealed that Chinook Salmon held in cages off Britannia Creek died in less than 48 hours because of the toxic metals in the water, whereas fish held off Porteau Cove had a 100 per cent survival rate.

The area around Britannia Beach had become extremely polluted and had a reputation as one of the most notoriously contaminated, historic mining operations in North America.

Additional Information

The mine was operated from 1902 to 1963 by the Britannia Mining and Smelting Company Ltd., and from 1963 to 1974 by Anaconda Mining Company. Even though no mining activity has occurred since 1974 the copper levels taken in 1995 indicated a copper content of 100 ppm or 0.1 g/L in the creek. Currently there is a government order to check the levels of copper and other heavy metals on a weekly basis.

Materials

· CuCl2 
· H2O
· Scoopula

· Weighing papers

· Weigh scale (to 3 decimal places, 4 if possible)

· 10 mL graduated cylinder

· 500 mL beaker

· Stirring rod

Safety
· Always wear safety goggles in the lab
· Do not eat or drink anything in the lab – including the solution we are making!

Polluting our Water
First we must determine how much copper to add to our 10 mL (0.01 L) of water to give us the copper concentration of Britannia Creek (0.1 g/L)

  x g     = 0.1 g
        x g = 0.1 g x 0.01 L           x g = 0.001 g
0.01 L      1 L                               1 L

But . . . if we throw a penny into a glass of water it doesn’t just dissolve before our eyes, so to recreate the polluted water of Britannia Creek we need a strategy for dissolving Cu into water. From our previous units we know that ionic compounds dissolve to form ions in solution, and for this lab we will use copper (II) chloride, CuCl2, as a means of polluting our water with copper.

But . . . we know that CuCl2 is only 47.26% Cu (remember % by weight from our previous unit) so if we want 0.001 g of Cu to dissolve we need to weigh out 0.0021 g CuCl2 
47.26% of 0.0021 g CuCl2 = 0.4726 x 0.0021 g = 0.001 g Cu

Procedure

1. Place the 500 mL beaker on white paper so the colour can be seen more easily

2. Measure 10 mL of H2O into the 500 mL beaker

3. Weigh out 0.0021 g of CuCl2 and add it to your H2O

4. Mix well so all your CuCl2 dissolves

5. Record any observations

6. Considering only the 0.001 g of Cu (not the 0.0021 g CuCl2) calculate how much you will have to dilute your sample of Britannia Creek water to simulate the concentration of copper at Howe Sound – 20 ppm or 0.02 g/L
7. Perform the dilution and record your observations

8. Calculate the dilution required to bring this water up to recreation grade standards         (2 ppm or 0.002 g/L)

9. Perform the dilution and record your observations

Questions

1. Draw a particle diagram to explain what happens to the CuCl2 molecules as they are added to water. If the copper content of solution is 100 ppm, how many ppm is the chloride content?

2. Would you be willing to drink the water in Britannia Creek? How about swim? Explain why or why not (you may need to research the effects of copper exposure).
3. Why are the copper levels significantly lower in Howe Sound (25 ppm)? Use a diagram similar to the teaspoon diagram modeled in class to help explain this. 
4. How much will it take to dilute 1 L of Britannia mine water to drinking grade water? 

5. There are 6 billion (6,000,000,000) liters of water in the Britannia Creek, how much water would you need to dilute the entire creek to drinking grade water? 

6. Is dilution a practical solution to treating the water supply so it is less toxic? Can you think of other ways the Britannia Water Plant may approach this problem?

Report 

Upon completing the activity you may work with your partner to complete your lab report. The report must include the following:

1. Lab Report cover page indicating both partner’s names

2. Summary of the problem at Britannia Beach. Refer to the maximum allowable levels of copper for the different uses of water
3. Neatly organized calculations and observations

4. Answers to questions
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