CHAPTER 21: Water Pollution CONCEPTS—You should be able to answer all of these questions completely by Tuesday. (You will have one other assignment for homework during this time).  Monday – Wednesday, I will be focusing on the following concepts: water quality testing, sewage treatment, drinking water treatment.  You should make sure you review all questions and ask for clarification in class.  

Items underlined and in green are a great place to make connections between topics we have already studied.

Items in red may be in your book, but not in this chapter.  Concepts in blue are review, but you should know for this chapter. 

WATER POLLUTION: SOURCES, TYPES & EFFECTS

1. What are different methods John Todd uses in his living machines to purify sewage?

2. What is water pollution? 

a. Review point source vs nonpoint source – relate each to water pollution

b. Which is easier to regulate?

c. What are top three (in order) leading causes of water pollution?


3. Complete the chart for each of the following types of water pollutants, identify 1) examples, 2) the major sources and 3) effects of each type: 

	
	Examples
	Major sources 
	Specific water quality test(s) to determine amount/presence
	Effect on ecosystem of one specific type

	infectious agents


	
	
	
	

	oxygen-demanding wastes
	
	
	
	

	inorganic chemicals
	
	
	
	

	organic chemicals
	
	
	
	

	plant nutrients
	
	
	
	

	sediment (turbidity)
	
	
	
	

	radioactive materials
	
	
	
	

	heat
	
	
	
	


4. For each of the following common diseases transmitted through contaminated drinking water, identify the pathogen. [biological hazards]
a. typhoid fever

b. dysentery

c. hepatitis

d. giardiasis

e. schistosomiasis

f. cholera


5. What is the major cause of death for children under 5 around the world? 

6. Describe how a coliform bacteria count, measurement of dissolved oxygen, and biological indicators can be used to determine water quality.

a. Which DO ranges correlate the specific lake health categories?

b. What effect does heat have on DO?  BOD?

c. What are specific indicator species scientists use to determine water quality?  Any that aren’t in the book?

d. What role may bacteria and yeasts play as indicator species?

e. How do fish populations generally respond to different levels of DO?

7. Explain how climate change from projected global warming can decrease the quality of surface water.

POLLUTION OF FRESHWATER STREAMS
8. What are the major water pollution problems of streams? 

a. How are BOD & DO different? 

b. What is the oxygen sag curve?
c. Describe how streams can handle some loads of biodegradable wastes. 

d. What are the limitations of this approach?


9. Summarize good and bad news about attempts to prevent AND control stream pollution in 

a. developed countries 

i. What are the major causes of continued water pollution?

b. developing countries

POLLUTION FRESHWATER LAKES

10. List two reasons why dilution of pollution often is less effective in lakes than in streams.


11. Distinguish between eutrophication and cultural eutrophication. 

a. What are the major causes of cultural eutrophication? [hint…air pollution is one] 

b. List three methods for preventing cultural eutrophication and three methods for cleaning up cultural eutrophication. 

c. Summarize the good and bad news about attempts to reduce water pollution in the Great Lakes.

d. Describe Lake Washington’s recovery from severe cultural eutrophication.


12. What are the 3 lessons learned about eutrophication clean up?

POLLUTION OF GROUNDWATER

13. List major sources of groundwater contamination. 

14. List three reasons why groundwater pollution is such a serious problem.


15. Differentiate between degradable wastes, nondegradable wastes and slowly degradable wastes.

a. Provide specific examples of each.

16. For each of the following groundwater pollutants, identify 1) its source 2) why its dangerous and 3) the extent of damage

a. MTBE

b. nitrite ions

c. arsenic 

17. List six ways to prevent and three ways to cleanup groundwater pollution.

OCEAN POLLUTION

18.  Relate the various coastal biomes to susceptibility of ocean water pollution.  

19. Why is most of the ocean water pollution problems found in coastal areas?

a. What are HABs?

b. What is hypoxia and how is it caused?  Where do we find examples of it? 


20. Describe ocean pollution problems caused by large inputs of plant nutrients from river systems.


21. Identify major sources of ocean water pollution.

22. Summarize the major pollution problems of the Chesapeake Bay in the United States and the progress made in dealing with these problems.  

a. Which specific organisms have been affected in both the effects of the pollution and the clean-up?


23. What are the major sources of oil pollution in the world’s oceans? 

a. Compare and contrast the major effects of crude  oil and refined oil on ocean ecosystems. 

b. Describe mechanical and chemical methods for cleaning up oil spills. 

c. Discuss the limitations of cleaning up oil pollution. 

d. List ways to reduce the chances and effects of spills by oil tankers.  

i. What is the Oil Pollution Act?

24. Distinguish between ocean pollution from dredge spoils and from sewage sludge.

25. List ways to prevent and ways to reduce pollution of coastal waters.  Identify nonpoint and point sources.
 

PREVENTING AND REDUCING SURFACE WATER POLLUTION

26. List ways to help prevent water pollution from nonpoint sources.


27. Explain how the United States and most developed countries have reduced water pollution from point sources by enacting laws, including the London Dumping Convention of 1972. (Know these laws!)  

28. Relate the latest idea of discharge trading policy to CAIR.


29. Distinguish among household and municipal wastewater storage/treatment, including

a. septic tanks & drainfields (not always found together!)

b. primary sewage treatment

c. secondary sewage treatment

d. advanced/tertiary sewage treatment 


30. What are the specific processes involved in each stage of sewage treatment?  


31. What are the reasons why not all sewage/wastewater is treated on the advanced level?

32. List ways to deal with the sludge produced by waste treatment methods. 

a. Why is there controversy over using sewage sludge to fertilize crops? 

b. List two ways to prevent toxic and hazardous wastes from reaching sewage treatment plants.


33. Describe the use of wetlands and wastewater gardens to treat sewage based on working with nature.


34. Give good and bad news about U.S. efforts to reduce water pollution. 


35. Which river is most polluted in the US?  in the world? What happened at the Cuyahoga River? 

36. List four ways in which environmentalists believe water pollution control laws in the United States should be strengthened. 

a. List three reasons why there is opposition to such changes.

DRINKING WATER QUALITY

37. How is urban drinking water purified in developed countries? (You should know specifics here)

a. How does Boston/Brookline’s drinking water plan serve as a model for other cities?

b. What are major pollutants that impact drinking water quality?  What are their sources? Which causes blue baby syndrome? 


38. List three low-tech ways to purify drinking water in developing countries.


39. How is the quality of drinking water protected in the United States? 

a. How successful have these efforts been? 

b. List three suggestions made by environmentalists and health scientists for strengthening the U.S. Safe Drinking Water Act and four suggestions made by opponents for weakening the act. 


40. List the pros and cons of drinking bottled water.


41. List 10 ways to put more emphasis on preventing and reducing water pollution.


42. List 8 things you can do to help reduce water pollution.

