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Clark Fork Watershed Education Program

Teacher Lesson Plan:  Human Impact Module
Water Clean Up
Teacher Lesson Plan:  Human Impact Module

Water Clean Up (cont’d)

	Prep time:  15-20 minutes
Class Time:  30-50 minutes

Grades:  K-12  

Teacher Lesson Plan Outline:
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Page 4:  Lesson Procedure

Page 5: Standards Alignment


	Objectives:  Students will be able to:

· Discuss pollution sources.
· Discuss kinds of pollution (point source and non point source).
· Describe some techniques for removal of pollution from water.


	Materials: 
· Article on pollution in your area
· Pollution Cleanup Worksheet
· Wash Basins
· Screening or mesh
· Sponge
· Eyedropper or pipettes
· Spoons
· Empty quart jars
· Sand
· Containers 
· Funnels
· Alum
· pH paper or small aquarium pH testing strips
· vegetable oil
· leaf litter
· dirt
· plant fertilizer
· dish detergent
· food coloring
· small pieces of Styrofoam, paper and/or plastic
· vinegar

	


Vocabulary
Acid Rain:  Air pollution chemicals, such as nitrates and sulfates, that are carried from the sky by rainfall.  The nitrate and sulfate mix with water and form nitric and sulfuric acid.
Alum: The chemical formula of alums is K

 HYPERLINK "http://en.wikipedia.org/wiki/Aluminium" \o "Aluminium" Al(SO4)2.12H2O.  It is used industry as clarifiers, hardeners and purifiers.
Point source pollution:   Pollution discharged from an identifiable point source such as a pipe, tunnel, sewer, ect…

Non-point source pollution:  Pollution which are hard to identify as point sources.  Examples are agriculture run off, rain water running over parking lots collecting oil, gas, antifreeze and other chemicals.
Nutrients:  Substances that plants need to grow such as nitrogen and phosphorus compounds. 
Hypoxia:  Not enough oxygen in water, which can cause aquatic plants and animal to die.
Pathogens: An organism or substance capable of causing disease.
Bioaccumulation:  The accumulation of a substance in a biological system over time.
Floatable debris: Trash floating in the water such as plastics, cans, ect…
Lesson Topics:  Water Pollution
This activity is intended to introduce students to pollution sources and how to remove pollution from water.
Student will be able to:
· Describe point and non-point source pollution
· Describe different kinds of pollution
· Describe some of the mechanism for removal of pollution form water
Materials:

· Water Clean Up Worksheet
· Wash Basins
· Screening or mesh
· Sponge
· Eyedropper or pipettes
· Spoons
· Empty quart jars
· Sand
· Containers
· Funnels
· Alum
· pH paper or small aquarium pH testing strips
· Vegetable oil 
· Leaf litter
· Dirt
· Plant fertilizer
· Dish detergent
· Food coloring
· Small pieces of Styrofoam, paper and/or plastic
· Vinegar
Procedure:
1. Collect supplies and place in dishpan.

2. Divide students into groups of 3 to 6.

3. Ask students to list different kinds of pollution on worksheet.   
4. In jar with lid prepare polluted water.  (In the parentheses is the pollutant that each addition represents)
a. Fill half way with tap water
b. 3 tablespoons of vegetable oil (petroleum)

c.  2 tablespoons leaf litter (sewage and organic waste)

d. 1 tsp dirt (sediment)

e. 2 drops plant fertilizer (fertilizers and nutrients)

f. 5 drops dish detergent (detergents and general chemicals)

g.  1 drops food coloring (pathogens, toxic chemicals, heavy metals)

h. Add assorted litter: small pieces Styrofoam, paper, plastic (floatable debris)

i. 1 tsp vinegar (acid rain)

j. Cap and shake.

5. Have students look at pH scale on their worksheet, and then have them infer what the pH of the polluted water might be.   Have student write their guess on the datasheet.

6. Test the pH of the polluted water and the tap water.  Have students write the value on their datasheet.
7. Discuss clean up materials:  funnels, screen, sponge and alum.

8. Have the students discuss how they might remove the different types of pollutants.  Then have them fill out the worksheet on “What tool(s) are you going to use to remove it?”
9. Give the students 10 to 15 min to try and remove as many pollutants as possible.

10. Collect all the “clean” water jars.  Have the student decide which one is the cleanest, then have that group describe how they cleaned the water.
11. Compare the technique the students used to those used by waste water treatment plants.

a. Water is passed through a screen to remove debris.

b. Water then goes through a settling tank and chemicals (like alum) are added and the fine particles clump together and settle to the bottom of the tank.

c. The water is passed through sand filter bed to remove more fine particles.

d. Chlorine is added to kill disease causing organisms.
12. Discuss the chemicals that were not removed.

Montana Content Standards Alignment
Science
Social Studies
References:

http://seagrant.uconn.edu/publications/marineed/LISINJAR.pdf
http://water.epa.gov/learn/kids/drinkingwater/upload/The-Water-Sourcebooks-Grade-Level-6-8.pdf

Z:\CFWEP\Track III-Teacher Training\SWMSP Cat II grant 2008-11\Modules\Human Impacts Module\Cleaning Up Polluted Water Activity\Water Clean Up Activity\Polluction Activity Lesson Plan.doc
5 


