Honors Earth Science





Name ______________________________

Energy of Water in Streams




Date ______________   Period _______  

Purpose: Students will

1. learn how stream channels form and change over time.

2. model water storage and release from lakes and reservoirs.

3. determine the potential energy of water stored in lakes and reservoirs.

4. determine the kinetic energy of water flowing in a stream.

5. develop an understanding of how energy conversions and entropy.

Background: Streams are one of the driving forces of erosion that can transport sediment from one end of a watershed to the other over time.  Erosion and deposition also occur right within a stream as well.  With the use of a stream table, you will be able to see the processes that take many years in nature on a much shorter time scale. You will also be able to determine how water stored at elevation has energy which is released to do work on the environment when it flows down stream.

Part 1. Stream Table Observations 

  

List of materials:

Stream table with sand, 1-gallon milk jug with tight-fitting lid and a 5mm hole drilled near the neck, and Pencil with eraser

 

Procedure: 

1. Smooth out dampened sand in your stream table so that it covers ½ - ¾ the length of the table.  The stream table should be sitting flat on the counter with the drain hose in the plastic tub in the sink.  

2. Fill the gallon jug with water and screw on the lid.  Slow let the water drain out of the jug over one point at the "headwaters" of the sand.

3. Continue to fill the jug and watch the stream that forms over a few minutes.

4. Sketch the resulting stream and its formations.

5. Using the pictures in your text, identify the features that develop.

6. Identify the features that developed and label the stream with as many of the key terms as possible.

 

Key terms for labeling

	Meander                                          Deposition                     Cut bank 

Delta                                               Channel                          Point bar

Floodplain                                      Tributary                       Stream

Erosion                                           Watershed                     Mouth

Stream bank                                   Sediment                       V-shaped Valley


  
Part 2. The Potential and Kinetic Energy of Streams 

List of materials:

Stream table with sand, 1-gallon milk jug with tight-fitting lid and a 5mm hole drilled near the neck, 3 weirs to dam the flow of the water, bottle cap, calculator, and pencil with eraser

 

Procedure: 

1. Smooth out dampened sand in your stream table so that it covers ½ - ¾ the length of the table.

2. Attach the drain hose making sure it drains into the plastic tub in the sink. 

3. Set the table at a known angle between 20º and 30º.  

4. Using your finger, make a straight channel for the water to flow in.  

5. Place one of the weirs so that it dams the flow of the water.  Measure and record the height of the "reservoir" above the counter top.  

6. Measure and record the distance the reservoir is from the stream table drain.

7. Measure out a volume of water that will fill the reservoir upstream from the dam.  Record the mass and volume of the water in the table below (remember the density of water is 1 g/mL).

8. Fill the reservoir.  Place the “boat” in the reservoir.

9. Have the timer ready; pull the weir and time how long it takes for the boat to get from the reservoir to the end of the stream table.  Calculate the velocity of the boat.

10. Repeat this process with the table set at two more angles.
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11. Using the information from your data table above, calculate the potential and kinetic energy for each data set. For potential energy, use the formula PE = mgh, where m=mass, g=9.81 m/s2, and h=height.  For kinetic energy, use the formula KE = ½ mv2.  

12. Answer the following questions:

a. Describe the relationship between water velocity, water volume, and energy.
b. How can you change the energy along a stream's course? 
c. If you do so, where and how does the energy in the system change?
d. What does damming of streams do the energy flow within the stream? 
e. What do obstacles in the stream's path do? 
f. What effect do changes in energy along a stream's course have on sediment?  

