Designing a Solution for Pollution
	Overview:
	Students will identify an area in their community that does not employ Best Management Practices (BMP) (ex: a parking lot with storm drains located within or along the edges of the pavement). They will document (through pictures and research) what could be improved to reduce the amount of point and non-point source pollution from that area. Students will then design an improvement plan for that area that they will present to their peers.

	Keywords:
	Watershed, runoff, point source pollution, nonpoint source pollution, Best Management Practices 

	Subject:
	Environmental Science

	Age / Grade Range:
	Middle School/High School

	Background:
	This lesson would follow after students have learned about the water cycle and watersheds. 

River quality is directly tied to the amount of pollution that is contributed to it from users throughout the watershed. Some pollution is easily linked back to its original source (ex: overflow from a sewage pipe that runs into the waterway). This type of pollution is called point source pollution. Other pollutants such as soil, pesticides, and herbicides are called non-point source pollution because they can come from any number of sources.
In order to reduce the amount of pollutants being contributed to a watershed from the variety of users, there are Best Management Practices that should be put in place (ex: a catch basin full of vegetation to catch the runoff from a parking lot).  


	Common Core and Idaho Content Standards:
	ESS3-MS-3. Apply scientific principles to design a method for monitoring and minimizing a human impact on the environment.

● Further Explanation: Examples of the design process include examining human environmental impacts, assessing the kinds of solutions that are feasible, and designing and evaluating solutions that could reduce that impact. Examples of human impacts can include water usage (such as the withdrawal of water from streams and aquifers or the construction of dams and levees), land usage (such as urban development, agriculture, or the removal of wetlands), and pollution (such as of the air, water, or land).
LS2-MS-6. Evaluate competing design solutions for maintaining biodiversity and ecosystem services.

● Further Explanation: Examples of ecosystem services could include water purification, nutrient recycling, and prevention of soil erosion. Examples of design solution constraints could include scientific, economic, and social considerations.

ETS1.B: Developing Possible Solutions

● There are systematic processes for evaluating solutions with respect to how well they meet the criteria and constraints of a problem. (LS2-MS-6)
Common Core State Standards Connections: 

ELA/Literacy -  

RST.6-8.8 Distinguish among facts, reasoned judgment based on research findings, and speculation in a text. (MS-LS2-5) 
RI.8.8 Trace and evaluate the argument and specific claims in a text, assessing whether the reasoning is sound and the evidence is relevant and sufficient to support the claims. (MS-LS2-5) 

	Goals:
	Students will identify an area in their community that does not currently employ Best Management Practices (BMP). They will document (though pictures and research) what could be improved to reduce the amount of point and non-point source pollution from that area. Using online research, students will then design an improvement plan for that area that they will present to class. 
Essential Questions:
· How do point source and non-point source pollutants enter a watershed?

· How can the contributions of point and non-point source pollutants by reduce through BMP? 

	Objectives:
	· Students will understand that BMP can significantly reduce the amount of point and non-point source pollution that is being contributed to a watershed by its users.
· Students will be able to recognize BMP in their community and apply them to their own lives.

	Materials:
	· Large pieces of poster board or butcher paper
· A variety of drawing and coloring materials

· Cameras
· Internet capable devices (1 per group)
· Access to PowerPoint or other presentation program

	Set up:

	Gather all materials listed above.  Also, the teacher may want to find locations in the community that students can use in case they are unable to identify areas on their own. There may even be ones within walking distance of the school. (This may be particularly helpful with middle school students as they lack in dependent transportation for locating an area.)

	Time/ Duration:
	5, 45min class periods **Students will also need a weekend (several evenings) to find and document an area that current has polluted runoff.
Day 1 – Research – Groups should use this day to research common point and non-point pollution that maybe produced by their area. (Some they may be able to identify from visiting the locale and others may have to be inferred.) Identify specific design flaws in dealing with the pollution.
Day 2 – Research design solutions that implement BMP to reduce the pollution that is reaching the watershed. (You can also have them include cost to implement these changes if you are looking to add a math component.)
Day 3 – Design and presentation work time.

Day 4 – Design and presentation work time.

Day 5 – Class presentations.

	Introduction (Engage):
	Begin by showing pictures of pollutants found in a parking lot. (Consider looking at the parking lot at your school and see if you can capture images from there.)
Next, review their prior knowledge of runoff. (When it rains or there is snow melt, where do the water and the pollutants go? What happens to excess water from irrigation? Once it reaches the watershed, where do the pollutants go? Who is affect by the runoff?)
Ask students if they have noticed anywhere in the community where there is a large amount of polluted runoff.  (It could be happening daily due to things like irrigation runoff or intermittently due to storms).  (Where are they seeing this? When is it taking place? How do they know that the runoff contains pollutants?)
Show videos about point and non-point source pollution.
Video on non-point source pollution: https://www.youtube.com/watch?v=phmN-IpR3xw
Video on both point and non-point source pollution https://www.youtube.com/watch?v=yEci6iDkXYw
Homework to be completed before beginning the activity: Using their cameras/mobile devices, students should find and document locations in their community that do not currently employ BMP.


	Activity (Explore):
	*Students should use the following questions to develop their designs and presentations:

· What are the current design flaws in the property that are allowing for polluted runoff?

· What are the point source and non-point source pollutants from the property?

· Which BMP will best address the runoff issues and minimize the amount of pollutants reaching the water source?

1. Divide the class into groups of 3. Each group needs to have at least one location that exhibits polluted runoff.
2. Let each group know that there are 3 rolls that they should follow as they work on this project. (Obviously there should be overlap among the roles and they should work corroboratively to ensure that their presentation meets all of the guidelines.)
· Researcher – this person is responsible for doing the online research necessary to complete the task (this may include watching videos on the topic, defining terms, finding examples of BMP solutions for their area.
· Design Coordinator – using the information found by the researcher, this person will design the changes to the property.
· Presentation Specialist – this student is responsible for ensuring that the group has a presentation (including visual aids) to present to the class.
3. Students will begin by gathering background information about what potential pollutants are being generated by the property. They should also group sources of pollution into point and non-point sources.

4. Looking at the property as it is currently designed; students will research ways to prevent the pollution from entering the water supply. (See links under additional resources for explanations and examples of BMP.)

5. Using the poster board provided, the students will redesign the property showing where and how they would employ BMP to reduce the amount of polluted runoff.
6. Each group will also create a presentation using PowerPoint or similar program, outlining the design issues with the original property as well as the BMP they included in their redesign.

	Explanation:
	Groups will present the work to the class, discussing the original issues that they found with the property and their design proposal for providing a solution for dealing with the polluted runoff. They will explain why they chose the design that they did and how they could use this knowledge to determine steps that they and their families can take to reduce their contributions of pollutants to the watershed.


	Elaboration:
	Students will discuss and make connection to the fact that any pollutants that reach the watershed are being passed onto to users who are downstream. 

Students can identify and research the impact of one particular pollutant that is commonly produced by their type of property. Their research should include examples of ecosystems that were negatively impacted by that pollutant as well as what steps have been taken to repair the damage.


	Evaluation/ Assessment:
	Students will be assessed on their presentation and redesign of the property. They should be able to demonstrate how the use of BMP can be used to reduce sources of pollution. Presentations should clearly answer the following:
· What are the current design flaws in the property that are allowing for polluted runoff?

· What are the point source and non-point source pollutants from the property?

· Which BMP were included in the design and would they fully address the polluted runoff from the property?

	
	


Additional resources:  
Example of Best Management Practices from Idaho State University: http://www.oneplan.org/BMPs.asp
Information from the Idaho Department of Environmental Quality:

http://www.deq.idaho.gov/water-quality/wastewater/stormwater.aspx
Family/ Community Connections: 
 Local resource to visit and explore for more information: Boise Watershed http://bee.cityofboise.org/watershed/
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