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Procedure Outline — Activity S04: Clarity and Turbidity in Water
· This activity has two parts: a COLLECT part and a LAB part.
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Equipment Needed
Qty
Equipment Needed
Qty

Light Sensor (CI-6504A)
1
Ruler, metric
1

Base & Support Rod (ME-9355)
1
Secchi disk symbol
1

Beaker, 1000 mL
2
Per Student
Qty

Bottle, square, clear, ~125 mL
1
Personal flotation device
1

Clamp, Buret (SE-9446)
2
Rubber boots (or waders)
1 pr

Clamp, Multi (SE-9442)
1
Consumables
Qty

Container, ~ 3 L
1
Cardboard box, ~15 by 15 by 12 cm
1

Graduated cylinder, 100 mL
2
Dirt (optional)
100 g

Light source, DC (e.g., pen light)
1
Label
1

Marking pen
1
Tape
1 roll

Rod, Lab Stand, 45 cm (ME-8736)
1
Water
2 L

VOCABULARY
clarity
erosion
suspension
turbidity

What Do You Think?

[image: image3.wmf]What is the relationship between the clarity and turbidity of water in a natural system?

Take time to answer the ‘What Do You Think?’ question(s) in the Lab Report section.

Background

As the number of particles of solid matter (e.g., dirt) suspended in water increases, less light can pass through it. Turbidity is a measure of how deep you can see an object below the surface of the water. Clarity is a measure of how much light passes through a certain amount of water. 

[image: image4..pict]Reduced light penetration through water can have several consequences. When less light penetrates, aquatic plant growth will be limited.


Fewer aquatic plants mean less photosynthesis and therefore less oxygen in the water. This affects the fish and other organisms that feed on plants and rely upon the oxygen given off by the plants. A second consequence of extra material suspended in water is that the material absorbs heat from the sun and increases the water temperature. This also decreases the amount of oxygen that is in the water. Causes of turbidity are algae and inorganic material from soil erosion.

SAFETY REMINDERS (COLLECT)
· Follow directions carefully when using the equipment for this activity. 

· Wear a personal flotation device (life jacket).

· Wear clothing that is appropriate for this outdoor activity.
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[image: image5..pict]Procedure Outline
You will collect water from a river or stream. In the lab part, you will use a Secchi disk symbol to measure the turbidity of the water and then you will use a Light Sensor and light source to measure the clarity of the water.

[ √ ]
Remember, for more detailed information see Appendix A.

In this activity, collect (or make) a sample of dirty water to test. In the lab, use a Secchi disk symbol and graduated cylinder to measure the turbidity of the water. Calibrate the Light Sensor and then use the Light Sensor to measure the clarity of the water. Finally, compare the turbidity of the water to the clarity of the water.

[   ]
Pre-Lab: Collect the Sample

•
Use a container to collect about 2 liters of non-clear water from a river, lake or pond. Put a label on the container and mark the label with the location of the water source.

(Alternate Procedure: Add a small amount of dirt to 2 liters of water and shake vigorously to thoroughly mix the dirt and water.)

[   ]
A. Set Up the Equipment

[image: image6..pict]Equipment Setup for Turbidity

A Secchi disk is a circular disk, 20 cm (0.20 m) in diameter, that is divided into four quarters. The quarters are alternately painted black and white. A cord or chain is attached to the disk so the disk can be lowered vertically into the water. The cord or chain is calibrated in equal intervals so the depth can be measured.

You will use a Secchi disk symbol instead of a Secchi disk.

1. Place the Secchi disk symbol on a flat surface. 

2. Place a graduated cylinder on the center of the disk. 

Equipment Setup for Clarity

1. [image: image7..pict]Use a base and support rod, a lab stand rod, a multi-clamp (right-angle clamp), and two buret clamps to make a stand for the pen light and Light Sensor.

2. Adjust the position of the pen light and the Light Sensor so the square bottle just fits between them. Line up the pen light and the sensor so the light goes in a straight line through the bottle to the sensor.

Put strips of tape on the table to trace the position of the square bottle. 

[image: image8..pict]

[image: image9..pict]3.
Use a cardboard box to make a “light shield” that can fit over the pen light, square bottle, and sensor. 

[image: image10..pict][   ]
B. Set Up the Experiment

Computer Setup

1.
Connect the sensor into Analog Channel A on the ScienceWorkshop interface.

2.
Open the file titled as shown: 

DataStudio
ScienceWorkshop (Mac)
ScienceWorkshop (Win)

S04 Clarity.ds
S04 Clarity
S04_CLAR.SWS

•
The DataStudio file has a Workbook display. Read the instructions in the Workbook. The ScienceWorkshop file has a Table display. Data recording is preset to stop at 60 seconds.

Sensor Calibration

•
Calibrate the Light Sensor using the pen light. Put clear water in the square bottle. Let the light transmitted through the clear water be “100% intensity”.

[ √ ]
Remember, for more detailed information see Appendix A.

[   ]
C. Do the Experiment

•
For the first part of your data collecting, measure the turbidity of the water sample.

•
For the second part of your data collecting, use the Light Sensor and pen light to measure the clarity of the water. 

Data Recording Part 1: Turbidity

1. Put about 800 mL of your water sample in a beaker.

2. [image: image11..pict]Look down through the graduated cylinder at the Secchi disk symbol. Slowly pour some of the water from the beaker into the cylinder. Keep looking at the Secchi disk symbol as you pour the water.

3. When you can barely see the symbol through the water, stop for a moment. Let the water become still. If you can see any of the symbol through the water, slowly pour more water into the cylinder until you can’t see the Secchi disk symbol any more.

4. Record the depth of the water at which you could no longer see the Secchi disk symbol. 

Put you data in the Lab Report section.

Data Recording Part 2: Clarity

1. [image: image12..pict]Pour 100 mL of your water sample from the beaker into the square bottle. Turn on the pen light. Place the square bottle exactly between the Light Sensor and the pen light. Cover the sensor, bottle, and light with the cardboard box “light shield”.

2. Start recording data. After data recording stops automatically, remove the box and the bottle, but leave the pen light “on”. Empty and clean the square bottle.

Data Recording Part 2 (continued)

Repeat the data recording process two more times. 

3. Make a second water sample by putting 50 mL of your original water sample into a clean graduated cylinder. Add 50 mL of clear water. Pour sample #2 into a clean beaker and mix thoroughly. Clean the graduated cylinder. Measure the turbidity and clarity of this second water sample. After measuring, clean the beaker, cylinder, and square bottle.
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Remember: Measure the turbidity using the Secchi disk symbol. Measure the clarity using the Light Sensor and the pen light. 

Note: The second water sample is diluted 1: 1:1 (50%).

4. Make a third water sample by putting 33 mL of your original water sample into a clean graduated cylinder. Add 67 mL of clear water. Repeat the data recording process.

Note: The third water sample is diluted 1:2 (33%).

[   ]
D. Analyze the Data

1. Use the Table display to examine each run of data. 

Hint: Drag data runs to the Table display in DataStudio to add data runs to the Table. Use the ‘Add Column’ menu in ScienceWorkshop to add data runs to the Table.

2. Determine the average intensity of light that was transmitted through each sample of water. Record the average intensity of light for each sample. 

3. Write your conclusions and answers in the Lab Report.

Record your results in the Lab Report section.

Lab Report — Activity S04: Clarity and Turbidity in Water
Name 
_________________________________ 

Class ____________________ 

Date 
____________

[   ] What Do You Think?
What is the relationship between the clarity and turbidity of water in a natural system?

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

[   ] Analyze the Data

1.
Use the Table display to determine the mean of the light intensity (% max) for each sample of water you tested.

2.
Record the light intensity (% max) for each sample of water.

Data Table

Sample
Turbidity (depth of water in cm)
Clarity (% max of light intensity)

1 (undiluted)



2 (1:1)



3 (1:2)



[   ] Conclusion

1.
How does your hypothesis (answer to “What Do You Think?”) compare with the results?

______________________________________________________________________________

______________________________________________________________________________

 [   ] Questions

1.
Why is it important that sunlight be able to be transmitted through the water?

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

2.
What might improve the clarity of the water in a natural system?

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

3.
Predict how the turbidity of water in a natural system might be different at different times of the year. Explain your reasoning.

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

Optional: If you collected your water from a natural source, describe your field site: Do streams, ditches, or drains feed into your site? Is there new construction or bare soil that might easily erode? What features might contribute to the turbidity?

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

Complete the following:

VOCABULARY

clarity: 



erosion: 



suspension: 



turbidity: 



Other equipment setups can be used.





Option: Use a cloth draped over the setup.
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