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“Soiled Again”*
You will be investigating a problem relating to acid rain. During this activity, you will work with a partner (or possibly two partners).  However, you must keep your own individual lab notes because after you finish you will work independently to write a report about your investigation. 

The Problem

Acid rain refers to rain, snow, or other precipitation with a pH below 5.6.  In extreme cases acid rain can have a pH as low as 2.0!  Many lakes in theNortheastern United States appear to be suffering harmful effects from acid rain.  Although they often look crystal clear, these lakes have significant decreases in the number of fish and other life forms.

Yet, other lakes in the same region seem healthy.  The reason may have to do with the rocks and soil that surround the lakes.  Some rain falls directly into rivers and lakes, but much of it hits the ground first and then flows or seeps into the bodies of water as illustrated below.  When acid rain flows through soil and gravel that have a higher pH than rain, the pH of the rain may change.  The rate at which the rain percolates, or seeps, through the soil and gravel is another important factor that affects the neutralization of the acid.  If it seeps through too quickly, there may not be time for a noticeable change in pH to occur. 
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Your Task

Today you and your partner(s) will design and conduct an experiment to determine which earth material, sand, potting soil, limestone, or a combination of earth materials will best reduce the acidity of acid rain.  You will use a vinegar and water solution as a substitute for acid rain.  You will investigate the problem by studying the rate at which water seeps through material, percolation rate, and the ability of the materials to reduce the acidity of acid rain, neutralization ability, of various earth materials.

You have been provided with the following materials and equipment.  It may not be necessary to use all of the equipment that has been provided.  You may use additional materials or equipment if they are available:

 

Steps to Follow

1. In your own words, clearly state the problem you are going to investigate.  Include a clear definition of the independent and dependent variables that will be studied.

2. Design an experiment to solve the problem. Your experimental design should match your statement of the problem, should control the variables, and should be clearly described so that someone else could easily replicate your experiment.  Include a control if appropriate.  Show your design to your teacher before you begin your experiments.  There are several ways to investigate this problem.  The illustration below may give you one idea for designing your experiment.

3. Mix the 200 mL of vinegar with 100 mL of water in the large beaker to create an acid rain solution.  Use the plastic spoon to stir the vinegar and water and then determine its pH with a pH test strip.

4. After receiving permission from your teacher, work with your partner to carry out your experiments.  Your teacher’s approval does not necessarily mean that your teacher thinks your experiments are well designed.  It simply means that in your teacher’s judgement your experiments are not dangerous or likely to cause an unnecessary mess.

5. While conducting your experiments, take careful notes on the pages provided.  Space is also provided for charts, tables, or graphs.  Your notes will not be scored, but they will be helpful to you later as you work independently to write about your experiments and the results.  You must keep your own notes because you will not work with your lab partner when you write your report.

Later you will work independently and write about your investigation.  It will be in the form of a report to a planning commission.  The commission is trying to decide which earth material should be used around a local lake in order to reduce the effects of acid rain.  Take a few minutes to find out what you should include in your report.

When you have finished your experiments, your teacher will give you instructions for clean-up procedures, including proper disposal of all materials.

Directions for Writing Your Laboratory Report

This is a Type Three writing assignment. Your teacher will assign specific Focus Correction Areas.

Working on your own, summarize your experiments and results.  You may use your own notes that you took previously while working with your partner.  You may wish to write a first draft of your lab report on scratch paper.  Space for your final report is provided.  You will have approximately 30 minutes to complete your report.

Your report should include the following general Focus Correction Areas:

· A clear statement of the problem you investigated.  Include a clear identification of the independent and dependent variables that were studied.

· A description of the experiment you carried out.  Your description should be clear and complete enough so that someone could easily replicate your experiment.

· The results of your experiment.  Tables, charts, and/or graphs should be used where appropriate and should be properly labeled.  Space for your data is provided.

· Your conclusions from your experiment.  Your conclusions should be fully supported by data.

· Comments about how valid you think your conclusions are.  In other words, how much confidence do you have in your results and conclusions?  Any factors that contribute to a lack of confidence in the results or conclusions should be discussed.  Also, include the ways that your experiment could be improved if you were to do it again. 

CAPT Science Performance Task





½ cup of sand				½ cup of potting soil		


½ cup of crushed limestone		200 mL of vinegar


10 pH test strips and pH color chart	Ruler


Access to water				Plastic spoon		


Access to a clock with a second hand	8 paper cups		


Access to a calculator			4 square bandages		


Graduated cylinder				Large beaker	


Safety equipment to include splashproof goggles and aprons						












































* 1995 CAPT Science Performance Test, Connecticut State Department of Education, Hartford, 1995.





