THE EFFECTS OF ACID RAIN ON AQUATIC ENVIRONMENTS

BACKGROUND INFORMATION: Obtained from http://www2.nature.nps.gov/air/edu/Lessons/DefiOfAcidRain.cfm 
· Robert Angus Smith, an English chemist, first used the phrase "acid rain" in 1852 when he noted the connection between London's polluted skies and the acidity of its rainfall. 

· Most Scientists agree that "normal" rainfall has a pH of 5.6. Rain in the atmosphere reacts with carbon dioxide (CO2) to form a weak carbonic acid, altering the rain pH to 5.6. 

· Acid rain is defined as any form of wet precipitation which has a pH less than 5.6 (on a scale of 0 to 14, with 7 being neutral). The "rain" becomes acidic when water molecules (H2O) react with gases in the air. 

· These gases are primarily sulfur dioxide (SO2) and various nitrogen oxides (NOx). This combination of gases and water molecules takes place when the water captures (attracts) hydrogen ions (H+) from the gases (ions are electrically charged particles in molecules). 
Obtained from http://www2.nature.nps.gov/air/edu/Lessons/DefiOfAcidRain.cfm :

Indiana has had at least one weekly acid rainfall with a pH lower than 4.0 since 1999. Indiana also has documented soil and plant impacts as well as water and aquatic life impacts.  The sugar maple population in Indiana has developed poor health due to acid rain.  Plankton and invertebrates die when a body of water reaches a pH of less than 5.   Indiana’s acid rain typically falls between a pH range of 3.5-3.7. 
INDIANA STANDARDS:

7.3.12
Investigate how the temperature* and acidity* of a solution influences reaction rates, such as those resulting in food spoilage. 

7.3.13
Explain that many substances dissolve in water. Understand that the presence of these substances often affects the rates of reactions that are occurring in the water as compared to the same reactions occurring in the water in the absence of the substances.

7.4.14
Explain that the environment may contain dangerous levels of substances that are harmful to human beings. Understand, therefore, that the good health of individuals requires monitoring the soil, air, and water as well as taking steps to keep them safe.

8.3.6
Understand and explain that the benefits of Earth’s resources, such as fresh water, air, soil, and trees, are finite and can be reduced by using them wastefully or by deliberately or accidentally destroying them. 

8.3.7
Explain that the atmosphere and the oceans have a limited capacity to absorb wastes and recycle materials naturally. 

B.1.37
Explain that the amount of life any environment can support is limited by the available energy, water, oxygen, and minerals, and by the ability of ecosystems to recycle the residue of dead organic materials. Recognize, therefore, that human activities and technology can change the flow and reduce the fertility of the land.

B.1.40
Understand and explain that like many complex systems, ecosystems tend to have cyclic fluctuations around a state of rough equilibrium. However, also understand that ecosystems can always change with climate changes or when one or more new species appear as a result of migration or local evolution.

B.1.41
Recognize that and describe how human beings are part of Earth’s ecosystems. Note that human activities can, deliberately or inadvertently, alter the equilibrium in ecosystems.

B.1.43
Understand that and describe how organisms are influenced by a particular combination of living and nonliving components of the environment.

B.1.45
Recognize that and describe how the physical or chemical environment may influence the rate, extent, and nature of the way organisms develop within ecosystems.

B.1.46
Recognize and describe that a great diversity of species increases the chance that at least some living things will survive in the face of large changes in the environment.

PURPOSE:  To demonstrate the effect of acid rain on an aquatic environment, such as a fresh water stream.  

MATERIALS:

2 - 250 ml beakers
100 ml of stream or pond water

microscope

microscope slide

coverslip

 “acid rain” sample 

pH meter

1ml disposable pipets

100 ml of  pH 7 buffer for pH meter storage between measurements 
chem.-wipes or lens paper

glass stirring rod

PROCEDURE:

1. Pipette 1-2 drops of stream water onto a microscope slide and add a coverslip.

2. View under low power and make a drawing of what you see in the results section.

3. Clean slide and dry.

4. Measure the pH of the stream water by inserting pH meter probe into the stream water and pressing the pH/mV button on the meter. Record in the data table. Keep tip of pH meter probe in the beaker of stream water at all times!
5.  Add 1 drop of acid rain sample to stream water. Stir with glass stirring rod gently.                                                                                                                                                                                                                                                                                         
6. Measure the pH of the stream water by inserting pH meter probe into the stream water and pressing the pH/mV button on the meter. Record in the data table. 
7. Add 2 drops of acid rain sample to stream water. Stir with glass stirring rod gently.

8. Measure the pH of the stream water by inserting pH meter probe into the stream water and pressing the pH/mV button on the meter. Record in the data table. 

9.  Add 3 drops of acid rain sample to stream water. Stir with glass stirring rod gently.

10. Measure the pH of the stream water by inserting pH meter probe into the stream water and pressing the pH/mV button on the meter. Record in the data table. 

11. Add 2 drops of acid rain sample to stream water. Stir with glass stirring rod gently.

12. Measure the pH of the stream water by inserting pH meter probe into the stream water and pressing the pH/mV button on the meter. Record in the data table. 

13. Add 1 drop of acid rain sample to stream water. Stir with glass stirring rod gently.

14. Measure the pH of the stream water by inserting pH meter probe into the stream water and pressing the pH/mV button on the meter. Record in the data table. Return pH meter to storage buffer solution.

15. Pipette 1-2 drops of stream water onto a microscope slide and add a coverslip.

16. View under low power and make a drawing of what you see in the results section.

17. Clean slide and dry.
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NAME____________________________DATE__________________________PER__

*MICROSCOPE DRAWINGS:


BEFORE





AFTER


   
POWER: _______



POWER: _______

*STREAM WATER pH _________



*DATA TABLE: 

	ACID RAIN EFFECTS ON STREAM WATER

	AMOUNT OF ACID RAIN ADDED (DROPS)
	
	
	
	
	

	pH MEASUREMENT
	
	
	
	
	

	TOTAL AMOUNT OF ACID RAIN IN BEAKER (DROPS)
	
	
	
	
	


*GRAPH

Using  good graphing practices, including a title, labels on axes, proportional scale; graph the data from the bottom two rows of the data table (pH measurement and total amount of acid rain).
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


*POST LAB QUESTIONS

1. How did the acid rain affect the organisms of the stream?  How do you know?

2. Compare the pH changes between the first drop addition and the 3 drops addition to the pH change between 3 drops addition and the last drop addition.

Written by Cammy Rodgers (Rossville Middle School) and Libby Thomas (Fishers High School)
TEACHER NOTES
Set up and standardize each pH meter using pH 4 and pH 7 buffers.  Make a .01 M solution of HCl to simulate acid rain. 
