Topic 5 - Getting Away From It All
General Outcome #2:  Identify ways to measure the quantity of environmental  

                                      chemicals.
· Can I describe and illustrate the use of biological monitoring as one method for   

  determining environmental quality?

· Can I identify chemical factors in an environment that might affect the health and    number of living things in that environment?
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Name:  ​​​​​​​​​​​​​​​________________  Date: ___________ Class: _____
General Outcome #3:  Analyze the causes of pollution in our environment.

· Can I identify issues in which environmental chemistry plays a major role?

· Can I investigate human impact on our environment?
A resource in an environment is only beneficial if the amount coming in is equal to the amount being used.  If the amount coming in cannot be used fast enough, it can eventually become a pollutant.

1.  In the 1800’s, the human population’s waste wasn’t a big problem, but this started  

     to change.

a. What was the human population in the 1800’s? ______________________
b. What happened in the 1930’s? ___________________________________
c. What was the population by 1975? ________________________________
d. What was the population in 1999? _________________________________
2.  Why do you think this created such a problem in the environment?
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Think About It:  A city full of people requires a large daily output of waste.  
                               For a city of 500 000 people:

285 million kilograms of water

900 thousand kilograms of food

4.3 million kilograms of fuel





228 million kilograms of sewage

4.3 million kilograms of solid waste

432 thousand kilograms of air pollutants

What would you predict the amount of waste to be in each category for a town the size of Lacombe? (approx. 13 000 people)  Show your method for these calculations.

Water:
Food:
 Fuel:

Sewage:
Solid Waste:   
Air Pollutants:

Environmental Monitoring

3.  a.  What is a NON-PERSISTENT WASTE?  Give an example.

[image: image3.wmf]
b. What is a PERSISTENT WASTE? Give an example.

4.  How can both these types of waste be problematic?  

5.  How do these types of wastes eventually lead into waterways?

MEASURING PHOSPHATES AND NITRATES IN THE WATER (p. 225)
Phosphates (Phosphorous) and Nitrates (Nitrogen) are two chemicals that are found in nature and increase plant growth.  Humans add these chemicals to the soil in order to replenish the nutrients in the soil (fertilizers).  

6.  Large levels of Nitrates in water cause Algae (a small, water plant) to grow.  The 
     more nitrates, the more algae.  

a) Why is having an “Algae Bloom” a bad thing to have happen in a water environment such as a lake?  Be specific.

b) Farmers use fertilizers, which contain nitrates and phosphates, on their fields.  How does these fertilizers end up in lakes and rivers do you think?

Oxygen Level In Water (p. 228)
In order for life to exist in water, it needs OXYGEN!  Much like we breathe oxygen from the air, fish and bugs need oxygen mixed into the water. 

7.  What is the main source of oxygen in water?  (Think about it, what is the main  

     source of oxygen for air?)
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8.  There are three major factors that affect oxygen level in water:
a. Temperature:

b. Movement:

c. Turbidity (particulates in the water):
BIOLOGICAL INDICATORS (p. 230)
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A healthy ecosystem is one in which everything is in balance.  To tell the health of an ecosystem we can look at the life that lives there.
9.  How does pollution affect an aquatic water system?

10.  What is a BIOLOGICAL INDICATOR?

11.  You are studying a pond ecosystem and find that the number of frogs in the lake 
       has been decreasing steadily for the last 10 years and the numbers of birth 
      defects have been going up.  What can you conclude about the health of this lake?

12. a) What are the most useful type of biological indicators? What are they?

b) Why are these good to use?
13.  Different types of larvae can exist in different levels of dissolved oxygen.  By 
       looking at the different populations of larva, we can tell if the oxygen level is 
       high (8-10 ppm),  moderate (4-9 ppm), or poor quality (0-4 ppm).

You do a study at three different lakes and record the number of different larva life at different lakes.  You then use the number and types of larva to determine the quality of each lake.  Here are your results:
	Lake A:
	Lake B:
	Lake C:

	120 Stonefly Nymph
	20 Leeches
	14 clams

	20 sowbugs

	100 midge larvae         
	 5 leeches

	42 gilled snails
	6 aquatic worms       
	24 damselfly nymph
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What is the quality of oxygen in each lake?
 (Hint:  Organisms that are representative of poor water quality may be found in any type of water, whereas organisms representative of good water quality are found only in water of good quality!!)
LAKE A: _____________
      LAKE B: _____________
 LAKE C: _____________
Point Versus Non-Point Sources
[image: image7.wmf]Determining the presence of pollutants within a body of water is really only a first step.  Ideally we must be able to monitor the changes in the concentration of those pollutants and track them to their source.
14.  Where do POINT SOURCES of waste originate from?
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15.  Where do NON-POINT SOURCES of waste originate from?

16.  Why is it harder to find out NON-POINT sources of waste than POINT sources of 
       waste?
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