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Procedure Outline — Activity S01: Streams and Rivers
· This is a LAB activity.
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Equipment
Qty
Consumables (*=optional)
Qty

Bucket, at least 8 L
1
Sand
10 kg

Container, 2 L
1
Water
10 L

Funnel, to fit inside tubing
1
Clay*


Meter stick
1
Grass clippings*


Protractor
1
Paper cup *


Stream table
1
Pebbles*


Tubing, 6 mm inside diameter
0.5 m
Potting soil*




Sticks*


VOCABULARY
channel
course
delta
erosion
gradient

meanders
precipitation
runoff
sediment
sedimentation


What Do You Think?

[image: image4.wmf]What things determine the overall shape of a river or stream? How does the course of a river or stream change over time? How does a river or stream form a channel or a delta?

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

Background

Close your eyes. Imagine yourself sitting by a stream and or a river. Try to imagine the sights, smells, sounds, textures, etc. Now, using text and/or graphics, describe what you have imagined in the Report.
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Stream Table

A stream table is a model of a stream or river. In normal operation, the stream table is placed on a horizontal surface. One end of the table is raised so the stream table is at a small angle relative to the horizontal surface. Material such as sand, clay, and soil is put into the stream table to simulate the ground. Water flows over the material in the stream table in much the same way as water in a stream or river flows naturally over the ground. 

SAFETY REMINDERS
· Make sure the flow of water in the stream table is controlled.

· Turn off the flow of water when emptying the bucket.

· Dry any spilled water and avoid wet areas on the floor.
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In this activity, use the stream table to observe how moving water makes a path in the ground to form a channel. Observe how the water deposits material to form a delta. Observe how the course of the moving water changes over time. 

[ √ ]
Remember, for more detailed information see Appendix A.
[   ]
A. Set Up the Equipment

1. 
Dampen the sand. Arrange sand in the stream table so that the sand is level. 
2.
Set up the stream table so the stream table makes an angle of about 6˚ relative to horizontal.

3.
Set up the water supply system. 

[   ]
B. Set Up the Experiment

4.
Determine the percent grade (% grade) of the stream table. Record the angle of the table and the percent grade in the Report.

[   ]
C. Do the Experiment

5. Trial 1
Normal conditions.
Pour water from the container into the funnel so water flows through the tubing onto the upper end of the stream table. Allow the water to flow gently onto the surface of the sand for five minutes. Observe what happens and record your observations.

6. Trial 2
Change the angle.
Repack the sand or use a fresh part of the stream table. Change the angle. Determine the percent grade (% grade) of the table. Record the angle and the percent grade as part of Trial 2 in the Report. Let water flow onto the sand for five minutes. Record your observations.

7. Trial 3
Reduced water flow
Repack the sand. Keep the angle of the stream table the same. Reduce the water flow. Let water flow slowly onto the sand for five minutes. Record your observations.

8. Trial 4
Artificial channel
Repack the sand. Put the stream table at a low angle. Record the angle with the protractor and record it in the Report. Carve an “S” shaped stream bed in the sand with your finger. Run the water down it for five minutes. Record your observations.

9. Trial 5
Level area
Repack the sand so there is a slope leading to a flat, level area near the base. As you run water down the slope, observe what happens when the water reaches the level area. Record your observations.

10. Trial 6
Different material
Repack your stream table with a mixture of moist sand, clay, and pebbles. Run the water down it for five minutes. Record your observations.

 [   ]
D. Analyze the Data

11.
Examine the observations you have recorded in the Report to determine the relationship of the shape of a stream or river to natural factors such as the following:


steepness (angle) of slope
rate of water flow

shape of the existing ground material
type of ground material

Record your results in the Lab Report section.

----------------------------------------------------

Optional: Design a Stream Habitat

Habitat: A habitat is the place where an organism lives. It is made up of the surrounding vegetation, soils, and climate.

1.
Discuss a stream habitat. Brainstorm all the parts of that habitat including climate, soil types, and surrounding vegetation. Make a design for a stream habitat. Put a sketch of your design in the Report.

2.
Build a habitat in your stream table using the following materials:

clay
grass clippings
potting soil

pebbles
sand
sticks

3.
Justify the decisions that were made for the design of your habitat. Write your justification in the Report.

4.
Make a prediction of what will happen in your habitat with the addition of precipitation (rain). Include your prediction in the Report

5.
Test your prediction by sprinkling your habitat with water from a cup with holes in it. Continue sprinkling for five minutes. Make observations during the process and record your observations in the Report. Share your results.

Lab Report — Activity S01: Streams and Rivers
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Name 
_________________________________ 

Class ____________________ 

Date 
____________

[   ] What Do You Think?
What things determine the overall shape of a river or stream? How does the course of a river or stream change over time? How does a river or stream form a channel or a delta?

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

Background

Imagine yourself sitting by a stream and or a river. Using text and/or graphics, describe what you imagined.

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

[   ] Do the Experiment

Trial 1: Normal Conditions
Angle = 6˚
% grade = 10.5%

OBSERVATIONS


DIAGRAM

Trial 2: Change the Angle
Angle = __________
% grade = __________

OBSERVATIONS


DIAGRAM

1.
Describe the effect of the steepness of the slope on the shape of the stream bed:

______________________________________________________________________________

______________________________________________________________________________

2.
Describe the effect of the steepness of the slope on the solid materials carried by the water:

______________________________________________________________________________

______________________________________________________________________________

Trial 3: Reduce the Flow
Angle = __________


OBSERVATIONS


DIAGRAM

3.
Describe the effect of changing the rate of water flow on the shape of the stream bed:

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

4.
Describe the effect of changing the rate of water flow on the solid materials carried by the water:

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

Trial 4: Create an Artificial Channel
Angle = __________


OBSERVATIONS


DIAGRAM

5.
As the water followed the “S” course you dug out , where was the sand deposited? 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

6.
On the diagram for Trial 4, use a solid line to trace the original “S” and a dotted line to trace the final course of the water.

Trial 5: Level Area
Angle = __________


OBSERVATIONS


DIAGRAM

7.
What happened to the speed of the water when it reaches the level area?

______________________________________________________________________________

______________________________________________________________________________

8.
What happened to the shape of the stream bed in the level area? 

______________________________________________________________________________

______________________________________________________________________________

Trial 6: Change the Material
Angle = __________


OBSERVATIONS


DIAGRAM

9.
What happens to the flow of water in the mixture of sand, clay, and pebbles?

______________________________________________________________________________

______________________________________________________________________________

 [   ] Analyze the Data

•
Examine the observations you have recorded in the Lab Report to determine the relationship of the shape of a sream or river to natural factors such as the following:


steepness (angle) of slope
rate of water flow

shape of the existing ground material
type of ground material

[   ] Conclusion

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

 [   ] Questions

1.
Which natural factor seems to have the greatest effect on the shape of a stream or river?

______________________________________________________________________________

______________________________________________________________________________

2.
Which natural factor seems to have the smallest effect on the shape of a stream or river?

______________________________________________________________________________

______________________________________________________________________________

Complete the following:

VOCABULARY

channel:



course: 



delta:.



erosion: 



gradient: 



meanders: 



precipitation: 



runoff: 



sediment: 



sedimentation: 



Optional: Design a Stream Habitat

Habitat: A habitat is the place where an organism lives. It is made up of the surrounding vegetation, soils, and climate.

1.
Put a sketch of your design for a stream habitat here.

Top View
Side View




2.
Put your justification for the decisions that were made for the design of your habitat.

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

3.
Put your prediction of what will happen in your habitat with the addition of precipitation (rain). 

______________________________________________________________________________

______________________________________________________________________________

4.
Record your observations of the test of your stream habitat.

OBSERVATIONS
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