What’s in Your Watershed?

Post-visit Activity/Teacher Led

Grade: 5-8

Content Area:  Environmental Science

Time To Complete:  1 hour 30 minutes 

Title Of Lesson: Water Filtration

South Carolina State Standards: 

Grade 5-8:

Scientific Inquiry Standards

Grade 5:

Standard 5-3: The student will demonstrate an understanding of features, processes, and changes in Earth’s land and oceans. (Earth Science)
       Indicators: 

5-3.6: Explain how human activity (including conservation efforts and pollution) has affected the 

land and the oceans of Earth.

Standard 5-4: The student will demonstrate an understanding of properties of matter. (Physical Science)


Indicators:



5-4.1: Recall that matter is made up of particles too small to be seen. 

5-4.4: Use the processes of filtration, sifting, magnetic attraction, evaporation, chromatography, 

and floatation to separate mixtures. 

Grade 7:
Standard 7-4: The student will demonstrate an understanding of how organisms interact with and respond to the biotic and abiotic components of their environment. (Earth Science, Life Science)


Indicators:

7-4.3: Explain the interaction among changes in the environment due to natural hazards (including 

landslides, wildfires, and floods), changes in populations, and limiting factors (including climate and the availability of food and water, space, and shelter).

7-4.4: Explain the effects of soil quality on the characteristics of an ecosystem. 

7-4.5: Summarize how the location and movement of water on Earth’s surface through 

groundwater zones and surface-water drainage basins, called watersheds, are important to ecosystems and to human activities. 



7-4.6: Classify resources as renewable or nonrenewable and explain the implications of their 




depletion and the importance of conservation.

Grade 8:

Standard 8-2: The student will demonstrate an understanding of Earth’s biological diversity over time.

(Life Science, Earth Science) 


Indicators:


8-2.7: Summarize the factors, both natural and man-made, that can contribute to the extinction of 



a species. 
Lesson Description:

Students will construct their own water filtration system using a simple technique.  Surface water often contains impurities that cause the water source to look and smell bad.  However, it is those water sources in which humans get there everyday water from.  Before being used though, the water must be cleaned.  Water purification is a series of processes that must all take place in order to clean it.  The processes include aeration, coagulation, sedimentation, filtration and disinfection.  This project will demonstrate the way in which water industries purify water.

Objectives:

To teach students the importance of purifying water by building a water filtration device.
Focus Questions For The Students:

1. Why do you think water must be purified?

2. How important is the water purification process to humans?

3. How can simple objects like pebbles and sand purify water?

Materials/Equipment/Resources:

· A 20 oz. bottle of dirty water 

· 2 –20 oz. empty bottles; 1 with a cap; the other cut in half so that the top and bottom can be used separately

· ½ pound of fine sand 

· ½ pound of coarse sand 

· ½ pound of small pebbles (must be clean pebbles—color aquarium rocks are a good choice)

· 1 coffee filter 

· Rubber band

· Stirrer

· Scissors

Teacher Preparation:

· Have all the materials accessible before start of activity.  The activity can be done by individuals or in groups.  Note: Materials listed above are just for 1 student or 1 group of students.

· Cutting is required during the activity; therefore, pre-cutting the bottles for the students may work best.
· Discuss with the students the importance of studying water filtration.
Procedures:

1. Briefly discuss the activity with the class before beginning.

2. Have the students describe the look and smell of the dirty water.

3. Aerate the water by placing the cap on the bottle and shaking it vigorously for 30 seconds.  (This allows gas to escape and adds oxygen to the water.)

4. Once shaken, open the cap and let sit for 20 minutes undisturbed.  Have students record any changes in the water every five minutes.

5. Using the bottle that was cut in half; construct a filter by placing a coffee filter over the open end and neck of the bottle.  Use a rubber band to secure the coffee filter.

6. Next, add the pebbles slowly to the bottle.  On top of the pebbles, pour the coarse sand, and then pour the fine sand.

7. Place the top end (neck) into the cut-off bottle bottom; the two should be able to hold up each other.

8. Clean the filter by pouring a cup of clean tap water on top of the layer of fine sand.  The bottle bottom will catch the water as it is being filtered through.

9. Once the filter is tested, carefully pour the dirty water into the filter without disturbing the sediment on the bottom of the bottle.  Pour 2/3 of the bottle of dirty water in the filter.  Be very careful and try not to overflow the filter since it will take time for the water to make its way through the layers.

10. Have students compare the treated and untreated water sources.  Even though the water is filtered, it is not safe to drink!  Chemicals and disinfectants must be added before the water is drinkable.

11. Discuss with students “How did the purification process work?” “Do you think its possible for everyone to filter their own drinking water?” and “Why do they think it is important to study water purification?” based on what they learned from the activity.

**We recommend an additional activity on polluted runoff to be completed in the classroom.  The activity is entitled, “Where’s the Point?”  The subject area covered is Life Science and Earth Science.  Please check out the website below for more information:

http://www.oceanservice.noaa.gov/education
