Stormwater Runoff and Water Quality

Bioaccumulation
Environmental Stewardship: Empowering NC Youth
Learning Outcomes
Students will learn how toxins find their way into water bodies, what bioaccumulation means, how toxins bioaccumulate in individuals, and what biomagnifications means. Once students understand how toxins accumulate in animals and humans, they will learn some of the health and development effects of these toxins and how they can help prevent pollutants from entering water bodies.  
Curriculum Alignment

North Carolina Standard Course of Study


Grade 7 Science 
Objective 4.07: Explain the effects of environmental influences on diet as they 

relate to human embryo development and human health.
Classroom Time Required

45 to 60 minutes
Materials Required

· Construction paper (notebook paper is acceptable) 

· Scissors
· Pens or pencils
· Tape
Technology Resources Required

· One computer and projector for the PowerPoint
Pre-Activities

Use the slideshow to introduce bioaccumulation, biomagnification, and anthropogenic sources of water pollutants. Once the students finish the activity, use the slideshow to help conclude the lesson with health and developmental effects of water pollutants, and how students can help prevent pollutants from reaching water bodies.
Activity
Introduction: Teacher: A heavy storm passed over the coast last night and as the stormwater runoff passed over the roads, it picked up both arsenic and oil, which are common pollutants from cars. The runoff dumped the water into the sound and now we are going to follow the arsenic as it makes its way through the food chain. 
Split the students into two teams. On each team, assign each student one of the following roles: a phytoplankton, a small fish, a large fish, and a human. Based on a classroom of 20 students (you can alter the activity to fit the size of the classroom by adding or subtracting the number of phytoplankton), assign 12 students to “phytoplankton,” 4 students to “small fish,” 2 students to “big fish,” 2 students to “a human” (so each team will have 6 phytoplankton, 2 small fish, 1 large fish, and 1 human). Each student assigned to phytoplankton must chose an arsenic content between 0.10 and 0.30 ppb (remind them to use only up to two decimal places so it doesn’t get out of control). Alternatively, students could receive note cards/slips of paper with an arsenic content pre-written.
Once every student has a role, hand each student a piece of construction paper which they will use to draw or cut out a representation of their role (give them a few minutes to do this). Have the phytoplankton write their arsenic content largely on their drawing. Once they are done, follow these steps:

1. Split the board in half for team 1 and team 2.
2. Have all of the students with phytoplankton tape their phytoplankton to his/her team’s side of the board. All phytoplankton from teams 1 and 2 please come place your drawings on your teams side of the board.
3. Next have a small fish come up and tape the small fish to the board. Explain that each small fish ate three phytoplankton. Now have the 4 students at the board draw a circle around the three phytoplankton, representing what each small fish ate. All small fish please come tape your drawings on your side of the board. Now draw a circle around the three phytoplankton which your small fish ate.
4. How much arsenic have the small fish ingested? Have them calculate this amount based on the arsenic content for the phytoplankton. Which small fish ingested the most?
5. Now have the students with the large fish come tape them on the board. Explain that the large fish ate the two small fish. Have the 2 students draw a circle around the 2 small fish they ate. All of the large fish please come tape your drawing to the your team’s side of the board. Now draw a circle around the two small fish your big fish ate.
6. How much arsenic have the large fish ingested? Which large fish ingested the most?

7. Now have the students with the humans tape their human figures to the board. Explain that the each human ate 1 big fish and have the two students draw a circle around each big fish representing what the human ate. All students assigned to humans please come tape your drawing to the board. Now draw a circle around the large fish that the human ate.
8. Which human ingested the most arsenic? If each human ate 1 fish each week for a year, how much arsenic would each human ingest? Which human ingested the most arsenic in a year? Now explain that the United States government (EPA specifically) set a standard of 10 ppb for arsenic content in drinking water. Explain that this means arsenic ingestion over 10 ppb is unsafe, but that really any amount of arsenic is unsafe. If necessary, explain what parts per billion means. How does this compare to the EPA’s arsenic standard for drinking water?
Assessment

Without looking at your notes, what is the difference between bioaccumulation and biomagnifications? Can someone explain how pollutant concentrations become higher as they go up the food chain?
Critical Vocabulary
· Bioaccumulation: When either a pollutant is ingested faster than it is lost, or an ingested pollutant cannot be dissolved or excreted.
· Biomagnification: When a pollutant becomes more concentrated as it passes through the food chain.
· Parts per billion: If we have a pool filled with one billion water droplets and just one of those droplets was arsenic, we would have one ppb of arsenic in our pool. 
· Phytoplankton: Microscopic organisms which can create energy and are usually the base of many food chains.
· Stormwater Runoff: Rainfall that, instead of soaking into the ground, flows into water bodies, picking up pollutants along the way.
Supplemental Resources

· Effects of Water Pollution- 

http://www.tutorvista.com/content/biology/biology-iv/environmental-pollution/water-pollution-effects.php 

· Bioaccumulation and Biomagnification - 

http://www.marietta.edu/~biol/102/2bioma95.html 

· Removing Pollutants from Stormwater -

http://www.stormwaterauthority.org/pollutants/default.aspx#metals 
· Schwartz-Nobel, Loretta. Poisoned Nation. New York: St. Martin’s Press, 2007. Print.
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