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Lesson Plan—Tracking Your Trash: 

Lake Waccamaw to the Sea (a STEM unit)
Summary

Students at ECHS will explore the Lumber Watershed that includes the local Carolina Bay Lake Waccamaw.  (This lesson can be adapted to any school location by determining (teacher or students) which watershed the community belongs).  Students will use a N.C. watershed map (http://216.27.39.101/Plan/NC_River_Basins_Map.htm) to find their community’s watershed.  Students will determine their connection to the sea (in this case the Atlantic). Students will also explore the properties and causes of surface currents and track where their trash could travel to within those currents using data from a variety of sources (CORMP, SECOORA, etc.).  Students will develop their own solutions to the issues of marine waste and clean-up methods. Finally students will explore sustainability efforts both worldwide and locally and choose

Key Concepts

· Surface current formation (focus on wind, can extend using salinity and temperature) and pathway around the oceans
· Biodegradation of plastics
· Sustainability 
· Watershed properties and connections to sea
Objectives

· Students will be able to identify the watershed and marine environment their community affects with their waste on an NC interactive map by clicking on the correct region or by coloring the correct region on a paper copy.
· Students will be able to demonstrate the causes of currents using variables such as salinity, temperature, and wind by drawing correctly oriented arrows on ocean diagrams both on surface and throughout the water column.
· Students will determine the connection between waste and water quality demonstrated by water quality data students collect from several locations around Lake Waccamaw (areas with more waste vs those with little).
· Students will predict where their trash items could travel based on currents and trash characteristics demonstrated by maps/charts showing the pathways.
Materials – these materials are pulled from a variety of sites and sources.  This lesson can be customized to fit your curriculum and time needs.  I am a firm believer of using what others have created and putting a new spin on it.
http://www.pulitzer.org/archives/7135

Plague of Plastic Chokes the Seas by:Kenneth R. Weiss 8/1, 2006, Part 4 
Great pre-assignment for students to read for homework or to split up at the beginning of class.  If you search before and after this article, there are others about ocean issues such as toxic algal blooms
http://www.kidsgeo.com/geography-for-kids/0145-ocean-currents.php

simple ocean current graphic

http://earth.usc.edu/~stott/Catalina/Oceans.html

good background information on ocean currents and more advanced modelling. 

http://216.27.39.101/Plan/NC_River_Basins_Map.htm

E-map with interactive features for NC watersheds.

http://www.albatross.org.nz/files/dmfile/trash.pdf

Lesson plan from NZ regarding field trips to study marine debris – could be 
adapted for local marine systems or freshwater environments.
http://www.re3.org/docs/NC_Recycling_Stats_Facts_with_Calculations.pdf

Detailed report to pull statistics for NC waste management
http://education.nationalgeographic.com/education/activity/laysan-albatross-virtual-bolus-dissection/?ar_a=1

Lesson and video on virtual albatross bolus dissection

http://portal.ncdenr.org/c/document_library/get_file?p_l_id=4649434&folderId=4667253&name=DLFE-46021.pdf

Annual report for NC solid waste and materials management for 2010-2011

http://www.npr.org/templates/story/story.php?storyId=1323675

NPR audio story of the rubber duck spill in the pacific (2003)

http://www.npr.org/2011/03/29/134923863/moby-duck-when-28-800-bath-toys-are-lost-at-sea

NPR updates the story (2011) listed above

http://www.msc.ucla.edu/oceanglobe/pdf/nike_invest.pdf

Lesson using data from the NIKE shoe spills where students track the pathway 
using the surface currents of the Pacific Ocean.

http://www.chicagoriver.org/upload/Water%20Quality%20Tests%20Explained.pdf

Background lesson on water quality testing
Procedure

Part 1: Background information about marine debris
1. Students read an article giving them a background in marine debris.  
I have linked one such article in the materials section above.


Plague of Plastic Chokes the Seas by:Kenneth R. Weiss 8/1, 2006, Part 4 
2. Upon reading the article students will summarize the problem and the cause. Teachers can use any brainstorming technique.  I like taboo (students read out or list their idea and the next person or group can add their contribution if they haven’t already been shared).
Part 2: Students investigate surface ocean currents 

1. Assign groups of students to investigate factors they think affect ocean currents.

2. Once they choose their 1 factor, they have to design an experiment to collect data about currents using water tubs.

3. Once they have collected their own data, they should compare their conclusions to actual current patterns.  See materials above for links to beginner and advanced current maps/activities

Part 3: Students learn about water quality
1. Students brainstorm on qualities that make water “good” quality 

2. Students will test local waters for a variety of parameters (temp, salinity, etc.) and determine how the data reveals the quality of the water. 

*I would LOVE to get a field trip over to the lake to test the water at different 
locations where we also collect and classify the kinds of trash at each location.

3. Student will map the data on a map of Columbus County and look for relationships among the data that can explain the healthy or poor water quality.

4. Students will identify their watershed and determine where the runoff materials carried in the waters will end up and then track where it could travel in the ocean currents.

Part 4: Students learn about how to reduce and prevent marine debris
1. Students learn about the kinds of plastic and how to recycle them.
2. Students will devise a method to reduce the plastic waste at our school and implement the idea, evaluate it’s efficacy, and present it at a teacher’s meeting.

Assessment

Class will construct a symposium on trash in the Lake Waccamaw watershed (possibly to be displayed at the state park facilities).

Students choose from the following topics:

Natural history – Carolina Bay or Lumber Watershed

Waste disposal in Columbus County (focused on Lake Waccamaw)
Sustainability efforts locally

The science of currents

The pathway of trash from watershed to ocean

The rate and process of biodegradation of plastics
*or if a student devises another interesting and topic related investigation
Students can present their topic using the following tools or a combination thereof: 

Podcast
Website

Poster

Flyer

Skit

Movie (documentary)

PowerPoint
Song

Bulletin Board

Game

Interactive Model

*or another creative way they choose to present their findings

- All students will present their topic using the presentation method they choose during a class symposium.  If possible the projects can be presented at an evening parent night or displayed at Lake Waccamaw State Park.
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