Activity - The Effect of Run-Off on Water Turbidity
Background Articles

Is clean water healthy water? 

· How does the land meet the Ocean? 

Problem to investigate
What is the effect of suspended dirt on the turbidity of water? How long does it take the water to “recover” and return to its former clarity. 

· Objectives 

· Create a model of storm water run-off and its effects on local waterways and the ocean.

· Use data from the model to plot a graph of turbidity.

· Interpret the graph and use it to predict events.  
Materials

Computer and interface

Light sensor

· Clear 1000 ml container such as  a small water bottle

(covered in paper , except for space for flashlight and light sensor)

Balance – for massing the 10 grams of soil

50 grams of soil

spoon or scoop

stirrer

flashlight 

· small paper or plastic cups to hold the soil
· Tape and Paper
In this activity you will 

· Make a model that demonstrates storm water run-off. 

· Use the computer with a light sensor to determine the turbidity of the water in the model waterway

Analyze the effect of storm water run-off on local water turbidity.

Introduction

When rain hits the land it is either absorbed by vegetative areas and loose soil, or it flows over the hard surfaces into local waterways such as lakes, rivers and the ocean. As rainwater runs off hard surfaces such as concrete, asphalt and evenly packed soil, it gathers speed and is able to carry a large suspension of particles such as soil. The swiftly moving water also can erode land and dissolve pollutants such as fertilizer and motor oil. As the water moves faster and increases in volume, more erosion occurs and more pollutants and soil particles are carried into local bodies of water. 


Depending on the size of the particles in the soil, the water can remain turbid (cloudy) for several days. The longer the water is cloudy the more severe the impact on plant and animal life.  Water clarity is an important parameter in most bodies of water. Algae; phytoplankton; and plants living on the bottom, submerged aquatic vegetation, need sunlight to manufacture food through photosynthesis. If the turbidity of the water is so great that it will not allow sunlight to penetrate to the necessary depth, plant life will begin to die. Since plants are the basis of the food chain, other animals are soon affected. 

Hypothesis

Before testing, write a hypothesis section in your lab book, state your intial ideas on the following question.
 

How will the amount of soil suspended in the water affect water light passing through the water? 

1. Part A 
· Procedure: 

· Measure 500 ml of water in a graduated cylinder.

· Pour 500 ml of water into your clear container.

· Align the flashlight, container of water and light sensor so that the light passes through the container of water directly into the light meter. Use the plastic cups as a stand for the flashlight and light meter. See the demonstration set-up for details. 

· Plug the light sensor into the interface and launch the “logger pro” program on your computer. 

· Choose the “experiment” menu, in the dialogue box, choose events with entry. Set the menu for 1 column and name that column “trial number”, the units will be in left blank. 
· Once you have the computer set up, turn on the flashlight.

· Click collect.

· When the light intensity reading is steady, press KEEP, not stop. The value will be stored and the computer will prompt you to give the trial a name. 

· Add 10 g of soil to the water and stir. 

· Repeat the steps above, press KEEP to store your second trial and so on until your are done.

· Repeat these steps until you have added all 50 grams of soil to your water, 

· Copy the data readings to your lab book and graph the data as directed. 
Save your work for future analysis. Use a unique name for your file and store it in the documents folder or on your network account.  

Data table - Part A 

	Amount of dirt
	Intensity of light
	Comments

	0

	
	

	10 g

	
	

	20 g

	
	

	30 g

	
	

	40 g

	
	

	50 g

	
	


Data Analysis Questions.

Answer these questions in your lab book.

2. Part A. 

3. Draw a graph of your data  or use the computer generated graph. 

4. What does the shape of the graph represent?

5. What does the Y-intercept represent?

6. What does the flashlight represent?

7. How does storm water run-off and suspended dirt in this run-off affect local waters? 

8. What is the relationship between the amount of dirt washed into the water and the turbidity of the water? 

9. Why is this an important relationship to understand? How does this affect the food pyramid of the aquatic ecosystem? 

10. Explain how a stream or lake might be affected by a rainstorm near vegetated areas vs. near an un-vegetated slope.

11. How might the results be different near a forested area or parking lot? 

Part B.   Settling rates for soils of different particle size. 

12. The goal of this section of the lab is to compare the settling rates of soils of different particle sizes. You will re-use the containers and soil from part A. 

Procedure.  

· If necessary, restart the data collection on your computer. 

· Set up the experiment to collect every 10 seconds for 15 minutes. To do this, use the experiment menu and select “time based” mode, set the collection to collect 6 samples per minute, and the duration of the run for 15 minutes. 

· Stir the container of water with soil that you have just measured to completely mix the particles.

· Turn on the flashlight and make sure the light sensor is in the proper location.

· Click collect to begin data collection

· Observe the settling of the particles in your container, make notes in your lab book. 
· Continue observing for 15 minutes. 

Save your work for future analysis. 

13. Part B - Data analysis and discussion
14. Share data in your class in order  to complete the following data chart. Graph your results on one graph. 

Data table - Part B

	
	A (start)
	B (finish)
	B-A (change)

	Time, in seconds
	0
	
	

	Light reading in lux potting soil
	
	
	

	Light reading 

sandy soil
	
	
	

	Light reading

silty soil
	
	
	


1. Discuss where you think the endpoint for these graphs will be. 

2. Could you write an equation to find this point?

3. By observing you graph and those of your classmates, compare the settling rates of sandy soil with potting and silty soils. Describe your observations of how particle size determined settling rate.

