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Topic 4 - How Much Is Too Much?
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Many different types of chemical can threaten or harm organisms.  The question then is how much of the chemical will actually cause harm.

1.  A POLLUTANT is ______________________________________________

________________________________________________________________.  

-may be the result of  ____________, _____________, or ______________ mechanisms
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2.  POLLUTION is _________________________________________________

________________________________________________________________

Calculating Amounts p. 216
3.  Often times, it only takes a small amount of chemical to do harm to us

      It is convenient to refer to concentrations in terms of:


_______________________________ (ppm) (most commonly used)


_______________________________ (ppb)


or even in some cases __________________________________(ppt)

1 ppm is the same as: ____________________________________________






                     -or-



              : ____________________________________________
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Calculating Concentrations


-converting measurements

4. A dissolved oxygen concentration of 6 ppm indicates that 6 mL of oxygen is

      dissolved in

        A. 100 mL of water

        B. 1 000 mL of water

        C. 10 000 mL of water

        D. 1 000 000 mL of water
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botuinum toxinA | Clostidium batulinum 000000003
bacterium

teanustoxinA | Clostidium tetani 0000005
bacterium

dioxin contaminant n some 003
herbicides and in PCBS

niotine cigarette smoke 08

stychnine pesicide 50

solanine potatoes 60

chlordane insectiide 400

dildren insecticide 800

Table 3.4. LDSOs for Various Chemicals.




5. If the nutritional information label on a container of yogurt specifies that each 125 g serving contains 7 mg of cholesterol, what is the concentration of cholesterol in a serving of yogurt in parts per million (ppm)?
6.  In a 25g serving of crackers, 200mg is sodium (salt).  What is the concentration of salt in ppm?
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7.  While eating at a fast food restaurant, you look at the food menu chart to try and determine the amounts of transfat in your food (this is the fat that is bad for us).  The food guide says that the concentration of transfats is 80ppm.  If you have 250 grams of fries, how much of this is transfats?
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“The right dose differentiates between a poison and a cure” – Paracelsus
*Do the calculating chemical concentration worksheet as an assessment after you understand the practice questions.
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The Danger Is the Dose
[image: image7.wmf]8.  What is Toxicity? 

9.  What is the difference between Acute Toxicity and Chronic Toxicity?
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10.  Regardless of how the damage occurs, it is the amount of the chemical causing the damage that matters.  Why is it difficult to tell at what level a substance will be toxic?  

Lethal Dose 50 (p. 218)
11.  A common measurement of the toxicity of a substance is by its Lethal Dose 50 (LD50).  What does this refer to?

12.  What does the term LD50 take into account?
13. Which of the following statements best defines the term LD50? 

        A. LD50 is the proportion of the first 50 organisms in a test population that dies when exposed to a particular substance. 

        B. LD50 is the proportion of the first 50 organisms in a test population that becomes sick when exposed to a particular substance. 

       C. LD50 is the concentration of a substance administered to a test population that kills half the organisms in the test population. 

       D. LD50 is the concentration of a substance administered to a test population that makes half the organisms in the test population sick.
14.  Look at the chart below.  What is the amount of botulinum toxin A 

(a.k.a. botulism), produced by a type of bacteria, that can cause death in 50% of the population? (express in parts per million).



15.  E coli is a bacteria found in ground beef.  Why is it important to cook hamburger  

       at a high temperature all the way through? 

____________________________________________________________________________________________________________________________________________________________________________________________________________
16.  For each of the graphs, predict the number of milligrams of medication required to 

       kill 50% of the population?

Medication A:  ___________________         Medication B:  ___________________

17.  If the population in the graph above was exposed to 24 mg of medication A, 
       predict the percentage of the population who would potentially die.  ___________
An Acceptable Risk (p. 219)
18. Why do you think that some drug companies may want to rush out their products before they are fully tested?  Give two reasons.

19.  It is often difficult to identify if a new chemical will be harmful or not to humans.  What are three reasons why it is difficult to establish the amount of risk a chemical has?
The Problem of Thalidomide (p. 219)
20.  Complete the following chart:

	What was it supposed to do?
	Who used it?
	What did it do if taken at the wrong time?

	
	
	


21.  Although Thalidomide was tested on rats, there were no negative observable side effects.  This was because of rats having different tolerances to the chemical than humans.  
i)  At what level were rats able to take thalidomide with no ill effect? ____________

 ii) At what level did thalidomide cause side effects in pregnant women? _________
The Evaluation of Risk (p. 220)
22.  Whenever we create any new type of product we always have to look at the risks involved.  Many products that we do use have advantages to us that outweigh the disadvantages.  
Describe one product that has potential problems but we still use it because it’s beneficial.
	Chemical/Medication

/Product?
	

	Why is it beneficial?
	

	What are some disadvantages to using this product?
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General Outcome #2:  Identify ways to measure the quantity of environmental chemicals.





Can I calculate chemical concentration in parts per million (ppm) and billion (ppb)?


Can I identify chemical factors in an environment that might affect the health and number of living things in that environment?





General Outcome #3:  Analyze the causes of pollution in our environment.





Can I investigate human impact on our environment? (e.g. ecological footprint, LD50, disposal of waste materials)








That means that a rat can take 8000 times more thalidomide than a human with no negative effects!!





�


This small amount of cyanide is enough to kill a person within minutes.





E.g. Hot water added to the environment kills fish.








E.g. Mercury occurs naturally in trace amount (0.22 ppm or less) in Earth’s crust.


E.g. Cadmium is considered toxic when it reaches concentrations of 17 ppm (that’s that  


        same as 1 quarter in a stack of quarters that is 2000 km high!)
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