8. Pollution

Sustainability by the Numbers
1. A typical medium-weight mechanical pencil lead has a diameter of 0.5 mm. How many PM10 particles, or particles 10 μm in diameter, could you line up side by side to reach across the pencil lead diameter?
2. If the half-life of a particular radioactive element were 1 million years, what fraction of the original nuclei would remain after 3 million years? That is, what fraction would remain after 3 half-lives?

Research Problems
1. Name five common building products and finishes that outgas formaldehyde. 
2. What pollutants are found in wastes from the chrome plating process?
3. Is DDT still used in some parts of the world? If so, where?
4. The EPA provides a public record which they call “The Green Book Nonattainment Areas for Criteria Pollutants.” Go to the Green Book at www.epa.gov/oar/oaqps/greenbk/ and look up the regions in your state. Which regions have nonattainment status for each of the criteria pollutants?
5. The EPA provides a database called the “Toxics Release Inventory” (TRI), which some observers have criticized. Go to the TRI at www.epa.gov/tri and find toxic releases in your zip code. What kind of issues did you find? How understandable was the report? Toxic releases in this database are reported by companies themselves. How does that affect their usefulness?
6. Three materials commonly used in buildings are cement (used in concrete), steel, and aluminum. Write a report summarizing the environmental problems associated with the manufacture of each.
7. Investigate current research on the potential risks of a chemical known as triclocarban, an antiseptic used in liquid hand soaps. Write a report summarizing what you found.
8. Some European countries have banned the manufacture of PVC, a form of vinyl. Write a report summarizing the problems with PVC manufacturing. Summarize what you can find about the current state of PVC regulation in the United States. 
9. Find the agency which issues daily air quality reports for your region. Select a particular pollutant, and keep a 7-day record of the concentration of that pollutant.
10. The Clean Air Act requires the EPA to conduct a New Source Review for any new facility likely to generate significant pollution. Some sources are exempt from this requirement; what are they? 
11. Guidelines for methylmercury levels in fish are established by two federal agencies: the EPA and the FDA. Investigate the history of these setting these guidelines. What approaches have the two agencies used? Have they always been in agreement?
12. Research the industrial pollution control device known as a scrubber. Explain its purpose, and describe briefly how it works. What coal pollutant is generally removed by scrubbing?
13. Cement production results in very fine particulate dust and very high-temperature exhaust gases. Research and report on the types of pollution control devices which are used at cement plants. Do these devices eliminate environmental impacts?
14. Describe the basics of how soap works. (Hint: It is not a magical chemical. This is more like a mechanical process.)
15. Find out whether the county where you live has regulations limiting air pollution or water pollution, and if so, summarize what they are. 
16. Using data from the U.S. Forest Service or similar sources, and selecting 1 or 2 species of trees, create a graph showing NOx or SOx concentration in the atmosphere as a function of tree size and tree canopy cover. 
17. Find data which will let you create a graph showing benzene concentration in the atmosphere as a function of distance from automobiles.  What is the concentration on a sidewalk next to a street? On a sidewalk on the other side of a planted park strip?
18. Go to the U.S. Green Building Council (USGBC) website at www.usgbc.org/leed and find the current LEED for New Construction Rating System. One of the LEED-BD+C categories is Indoor Environmental Quality (EQ). Look at EQ Credit: Low-Emitting Materials. What organization establishes VOC limits? What ingredient is not permitted in composite wood and agrifiber products?

Projects and Group Activities
1. Investigate what fuels are burned in your region. For example, you may find wood, other biomass, coal, natural gas, landfill gas, propane, fuel oil, and gasoline. Create a poster illustrating these fuel sources, their air quality impacts, and possible alternatives, if known. Or, you may choose to write a paper in place of creating a poster.
2. Write a paper which discusses three well-known nuclear accidents: Three Mile Island in the United States, Chernobyl in Ukraine, and Fukushima Daiichi in Japan. Give a brief summary of how a nuclear plant works. Then give a brief summary of each accident. How did they differ from each other? What is known about the health and environmental impacts from each?
3. The nonprofit organization for which you work is considering the purchase of an old former residence to house its offices. What environmental hazards would you look for in the interior, the plumbing and heating systems, and on the site? What would you look for if the building were less than 10 years old? Discuss as a group.
4. You are the sustainability coordinator for a company whose employees are complaining frequently of respiratory illnesses, headaches, and other unexplained symptoms. You suspect the building is making the employees sick. You will need to persuade your boss to allow you to interview employees and hire professionals to perform inspections. More funding will be needed to correct the problems found. Write a program request to your boss in which you lay out how you will narrow down the possible causes, what kinds of questions you will need to ask employees, the kinds of hazards you will need to look for, and how you will determine which professionals to hire. 
5. The EPA offers a market-based cap-and-trade approach to controlling air and water pollution. Polluters can buy and sell permits to pollute and can receive financial rewards for reducing pollution. Write a report in which you describe pollution trading. Include a discussion of its advantages and disadvantages.
6. Your group is a committee of state legislators charged with reducing and preventing pollution. You are preparing to draft a suite of pollution policies. Not all can be enacted at once, so you will need to prioritize. Develop a list of policy recommendations for dealing with the range of pollution issues in your state. Decide in what order they should be enacted in order to have the maximum effect.
7. You are a sustainability coordinator in the local school district. Some staff in your district wants to implement a green chemistry program in the high schools. Administrators ask you what that means and what will be involved. Write a report for them which summarizes the principles and approaches of green chemistry. Discuss the benefits for the schools and the benefits for students, both while at school and in preparation for future careers.
8. Select several types of building materials and assign one to each student or group of students. For example, you could compare two different interior glossy paints available in your area. Choose one conventional brand and one which is sold as a zero- or low-VOC product. Compare their labels. Can you determine VOC content from those labels? Talk with the paint sales staff and find out how to obtain emissions testing information. Were you able to? How knowledgeable were the staff? Are ratings or test results given on the labels or on MSDS (material safety data) sheets? Conduct the same comparison as in the previous problem for other interior materials such as insulation, carpet, and resilient flooring.
9. Develop a brochure to help prevent nonpoint source pollution in your community. Developing material that is concise, understandable, appealing, yet comprehensive is a challenge. You may want to look at examples from watershed councils and partnerships in other communities for inspiration. 
10. The drinking water in your town comes from a well. Plan the components of a program to educate citizens about protecting their water source.
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