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1. Which of the following statements about the San Francisco Bay is true?


a) The San Francisco Bay and its delta are home to 750 animal species.

b) The San Francisco Bay and its delta drain 45% of California's land area.


c) The San Francisco Bay and its delta are the second largest estuary on the Pacific coast.


d) The San Francisco Bay and its delta provide drinking water for one-third of the state population.

e) The San Francisco Bay and its delta supply water for farmland that produces 25% of the nation’s produce.

Ans: b

2. Which of the following is not a problem in the San Francisco Bay?

a) excess freshwater influx

b) water pollution


c) introduction of exotic species


d) increasing salinity

e) water diversion

Ans: a

3. The human body is made up of approximately     ?     percent water by weight.

a) 50

b) 60

c) 70

d) 80

e) 90

Ans: c

4. Worldwide, freshwater use is:


a)  increasing because, on average, each person is using more water.


b)  decreasing because, on average, agriculture is conserving more water.


c)  decreasing due to the decline in the global population growth rate.


d)  decreasing due to improved technology and greater efficiency.


e)  relatively stable due to offsets between individual use and industrial conservation.

Ans: a

5. Artificial lakes in which water is stored for later use are called:

a) cisterns.

b) lakes.

c) ponds.

d) reservoirs.

e) estuaries.

Ans:  d
6. The basis for most of water's physical properties is:

a) its non-polar structure.

b) the hydrogen bonds between adjacent molecules.

c) ionic bonds.

d) its status as a positive ion.

e) All of the above

Ans: b

7. Water:

a) is composed only of hydrogen atoms.

b) is composed only of oxygen atoms.

c) is composed of two atoms of oxygen and one atom of hydrogen.

d) is composed of two atoms of hydrogen and one atom of oxygen.

e) is composed of two atoms of helium and one atom of oxygen.

Ans: d

8. The composition of sea water is mostly water molecules and 

a) calcium.

b) iron.

c) algae.

d) alcohol.

e) dissolved salts.
Ans: e

9. Water is sometimes called the:

a) molecule of life.

b) universal solvent.


c) most significant non-polar molecule.

d) miracle element.

e) All of the above

Ans: b

10. An artesian aquifer is

a) a groundwater storage area between impermeable layers of rock

b) the upper surface of the saturated zone of groundwater that is under pressure

c) a reservoir found in underground caverns

d) a land area that delivers water into a stream or river system

e) a sculpture, carved into rock above a spring, that releases a set amount of water per day

Ans: a

11. An area of land that is drained by a single river is called a/an:

a) wetland.

b) aquifer.

c) flood plain.

d) drainage basin.

e) groundwater reservoir.
Ans: d

12. Most fresh water is present in the form of:

a) water in lakes.

b) ice caps and glaciers.

c) water in rivers.

d) groundwater.

e) atmospheric water vapor.
Ans: b

13. The upper limit of an unconfined underground reservoir of water is termed the:

a) aquifer.

b) water table.

c) watershed.

d) wetland.

e) groundwater.

Ans: b

14. Groundwater that is recharged by surface water directly above is known as a(an):

a) artesian aquifer.

b) confined aquifer.

c) unconfined aquifer.

d) recharged aquifer.

e) estuary.

Ans: c

15. The greatest use of fresh water is for:

a) irrigation.

b) industry.

c) small businesses.

d) homes.

e) mining.

Ans: a

16. The region with highest demand for additional water to support human activities and habitation is/are:

a) arid and semiarid areas.

b) flood plains.

c) wetlands.

d) coastal areas.

e) the upper Colorado watershed.

Ans: a

17. The more than 100 dam impoundments along the Columbia River:

a) generate electricity.

b) control floods.

c) adversely affect fish populations.

d) supply municipal and industrial water to several major urban areas.

e) all of the above.

Ans: e

18. The part of North America that is consuming more water than can be renewed is the:

a) Pacific Northwest.

b) American Southwest (Colorado River basin).

c) High Plains.

d) Gulf Coast states.

e) Upper Midwest.

Ans: b

19. The largest groundwater deposit in the world is the:

a) Great Lakes Aquifer.

b) Great Basin Aquifer.

c) Rocky Mountain Aquifer.

d) Ogallala Aquifer.

e) Hell Creek Aquifer.

Ans: d

20. The two continents with the greatest total water supply are:

a) Africa and Australia.

b) Asia and South America.

c) North America and Europe.

d) Asia and North America.

e) North America and South America.

Ans: b

21. In many developing countries individuals:

a) 
utilize excessive amounts of water for irrigation.

b) consume about 200 gallons of fresh water per day.

c) have insufficient water to meet basic drinking and household needs.

d) use the most current technology to increase their water use efficiency.

e) rely on desalinization to provide the majority of their water needs.

Ans: c

22. The country in the Western Hemisphere that is facing the most serious water shortages is:

a) the United States.

b) India.

c) Peru.

d) Mexico.

e) Australia.

Ans: d

23. Water that has been used for sinks and showers in the home and then recycled is termed:

a) reclaimed water.

b) household water.

c) bath water.

d) secondhand water.

e) xeriscaped water.

Ans: a

24. Saltwater and saline groundwater can be made drinkable by humans and animals by a process called:

a) trickle irrigation.

b) boiling.

c) salinization.

d) reverse osmosis.

e) osmosis.

Ans: d

25. Landscaping with rocks and plants that require little water is known as:

a) rock gardening

b) xeriscaping

c) desert area art

d) cactus-scaping

e) dry-land landscaping

Ans: b

Level 2:  Conceptual Understanding – connecting knowledge

26. Which of the following have a vested interest in resolving the water rights controversy along the Missouri River?

a) farmers.

b) Native Americans.

c) recreational and tourism groups.

d) hydroelectric producers.

e) All have a vested interest

Ans: e

27. Benefits of dams include all of the following except:

a) generating electricity.

b) providing flood control for areas downstream.

c) increasing habitat quality for native fishes.

d) providing potential recreation benefits.

e) providing a more stable, year-round water supply in some regions.

Ans: c

28. Which of the following is an accurate representation of a water molecule?
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Ans: b
29. All of the following are problems associated with overdrawing surface water except:

a) subsidence

b) reclaimed water

c) sinkholes

d) aquifer depletion

e) saltwater intrusion

Ans: b

30. Which of the following is not a property of water?

a) freezing point at 0ºC (32ºF)

b) boiling point at 100ºC (212ºF)

c) can be sublimated

d) absorbs very little heat before it vaporizes

e) most dense at 4ºC (39ºF)

Ans: d

31. Flooding of the Mississippi River basin in 1993 was caused or exacerbated by all of the following except:

a) above-average precipitation during the first six months of 1993.

b) levees that failed to hold back floodwaters.

c) draining wetlands.

d) faulty dams upstream of major flooding areas.

e) building on flood plains.

Ans: d

32. The CALFED Bay-Delta program addresses all of San Francisco Bay's problems except:

a) water quality.

b) levee system integrity.

c) water supply reliability.


d) ecosystem health.


e) economic development.

Ans: e

33. We depend on water for all of the following except:

a) manufacturing.

b) travel.


c) energy production.

d) mining.


e) None of the above, we depend on water for all of these

Ans: e

34. One of the best ways to conserve the amount of water used by agriculture is the process of:

a) diversion canals.

b) flooding the land.

c) drawing water from aquifers.

d) trickle irrigation.

e) increasing native plant cover.

Ans: d

35. Water conservation at the University of California, Santa Barbara has included all of the following except:

a) rationing of water use.

b) improved irrigation systems.

c) repairing leaks.

d) upgrading water-use appliances, such as dishwashers and washing machines.

e) installing new plumbing devices.

Ans: a

36. All of the following represent ways in which individuals can reduce water consumption except:

a) using a dishwasher.

b) washing many small loads of laundry.

c) installing low-flow showerheads.

d) installing low-flush toilets.

e) turning the faucet off while brushing teeth.

Ans: b

37. Which selection from the following list has the highest water usage region and matched with the correct 

purpose?  You should use the data provided in the accompanying table as the basis for your answer.

a) Asia, Industry

b) Africa, Irrigation

c) Europe, Industry

d) Asia, Domestic/Municipal

e) South America, Irrigation 

Ans: c




	Water Usage (in cubic kilometers), mid-1990's

	Region
	Irrigation
	Industry
	Domestic / Municipal

	Africa
	127.7
	7.3
	10.2

	Asia
	1388.8
	147.0
	98.0

	Australia-Oceana
	5.7
	0.3
	10.7

	Europe
	141.1
	250.4
	63.7

	North and Central America
	298.1
	255.5
	54.8

	South America
	62.7
	24.4
	19.1

	World Total
	2024.1
	684.9
	256.5

	World Total, as Percent
	68.3
	23.1
	8.6


38. The effects of flooding are more destructive today than in the past because:


a) the use of levees has been determined to be an unsound engineering practice.

b) retaining walls are too expensive to build in all of the appropriate locations.

c) buildings are constructed on flood plains. 


d) soil with plant cover is ineffective in absorbing excess water.


e) roads and buildings effectively absorb and slow water flow.

Ans: c  

39. Hydrogen bonding between water molecules:

a) is the basis for water’s high melting / freezing point (0oC)

b) only occurs in water’s liquid state

c) makes each end of a single water molecule have a positive charge

d) accounts for water’s low boiling point (57oC) 

e) all of the above

Ans: a

40. One way to make agricultural water more sustainable is through:

a) water diversion

b) water allotments for farmers that are “use it or lose it”

c) international water swaps

d) plot flooding

e) microirrigation

Ans: e

41. Complete the following analogy:

Dam is to ____________as levee is to ___________.

a) xeriscaping  /  hydroponics

b) electricity  /  natural gas

c) reservoir / flood plain

d) stable runoff / reclaimed water

e) aquifer   /  drainage basin 

Ans: c

42. A flood plain has the potential to flood.  Why is this a problem?

a) Today flood damage is significantly greater due to drought cycles in the weather.

b) The flood damage is permanent, causing major changes in the course of the bordering river channel.

c) The flood damage is extremely costly due to homes and businesses being built on the flood plain.

d) The flood damage is exacerbated by the deforestation of surrounding hillsides.

e) both c and d

Ans: e

43. Cities are encouraging individual water conservation by:

a) including water charges in the rent.

b) providing economic incentives for installing water saving household fixtures.

c) repairing city water mains and pipes to improve “water accountability”

d) collecting and storing rain water for redistribution to individuals

e) decreasing the price of water

Ans: b

44. As a water user, you have a responsibility to use water carefully and wisely.  To conserve water, it is suggested that you:

a) wash dishes by hand instead of using the dishwasher

b) xeriscape the entire lawn

c) cut shower time down to 13 minutes

d) adjust water level of washing machine to match size of laundry load

e) add bricks to the toilet tank

Ans: d

45. Removing too much fresh water from a river or lake can:

a) result in increasing salinity for associated estuaries.

b) cause a local increase in bird populations due to an increase in available habitat.

c) have little effect on associated wetland areas.

d) actually result in an increase in productivity of associated wetlands.

e) reduce an area's precipitation.

Ans: a

46. Your body is cooled when perspiration evaporates from your skin because:

a) Water molecules are polar and the negative ends of the water molecule are cooler than the positive ends. The negative ends of water are the last to leave the skin as perspiration evaporates.

b) Water is held together by hydrogen bonds.  When those bonds break upon evaporation, heat energy is released, cooling the body.

c) Water absorbs a lot of heat before it vaporizes.  When water evaporates it carries the heat of vaporization with it into the atmosphere, thus cooling the body.

d) Water is a solvent dissolving salts in perspiration.  When perspiration evaporates, the salts are left behind to cool the skin. 

e) Skin is the largest organ in your body.

Ans: c

20  Air Pollution

1. In the 1960s, the city in the United States with the worst air pollution in the country was:

a) Atlanta, GA.

b) Chattanooga, TN.

c) Dallas, TX.

d) Los Angeles, CA.

e) New York, NY.

Ans: b

2. The two atmospheric gases most important to humans and other organisms are:

a) carbon dioxide and oxygen.

b) hydrogen and oxygen.

c) oxygen and argon.

d) carbon dioxide and nitrogen.

e) carbon monoxide and oxygen.

Ans: a

3. Fine solids or liquid droplets suspended in the air are known as:

a) primary air pollutants.

b) secondary air pollutants.

c) hydrocarbons.

d) particulate matter.

e) hazardous air pollutants.

Ans: d

4. The stratospheric chemical that prevents much of the solar ultraviolet radiation from penetrating to Earth's surface is:

a) carbon dioxide.

b) water vapor.

c) ozone.

d) particulate matter.

e) nitrogen oxides.

Ans: c

5. Urban areas receive less sunlight than rural areas, partly as a result of greater quantities of __________ in the air.

a) ozone

b) hydrocarbons

c) particulate matter

d) sulfur oxides

e) nitrogen oxides

Ans: c


6. The two main human sources of primary air pollutants are:

a) agricultural practices and residential sources.

b) stationary sources and transportation.

c) stationary sources and volcanoes.

d) construction and transportation.

e) incinerators and transportation.

Ans: b

7. Automobiles and trucks do not release significant quantities of the following into the atmosphere:

a) carbon dioxide.

b) hydrocarbons.

c) nitrogen oxides.

d) particulates.

e) sulfur oxides.

Ans: e

8. Cigarette smoking has been definitely linked to which of the following human health concerns?

a) heart disease

b) emphysema

c) male impotence

d)  lung cancer

e) All of the above

Ans: e

9. Photochemical smog:

a) was first described in London.

b) is generally worse during the winter months.

c) is formed from chemical reactions involving sunlight, nitrogen oxides and hydrocarbons.

d) is caused primarily by industrial emissions.

e) was more prevalent in the 1800's.

Ans: c

10. Urban areas with higher levels of pollutants than are recommended based on health standards are said to be:

a) toxic.

b) in violation of U.S. EPA standards.

c) attainment areas for one or more criteria air pollutants.

d) part of the global distillation effect.

e) nonattainment areas for one or more criteria air pollutants.

Ans: e

11. Which of the following does not contribute to smog development in the Los Angeles area?

a) warm, sunny climate

b) surrounding mountains

c) large number of motor vehicles

d) household heating fuels

e) temperature inversions

Ans: d

12. Of the following, which U.S. city had the worst air quality in 2000?

a) New York City, NY.

b) Chattanooga, TN.

c)  Los Angeles, CA.

d)  Houston, TX.

e)  Philadelphia, PA.

Ans: c

13. The deteriorating air quality in developing countries can be linked to 

a) leaded gasoline.

b) increased number of motor vehicles.

c) burning wood and dung.

d) burning coal.

e) all of the above

Ans: e

14. The city that today has the world's worst air pollution is:

a) Beijing, China.

b) Los Angeles, United States.

c) Tokyo, Japan.

d) London, England.

e) Mexico City, Mexico.

Ans: a

15. Which of the following is not a major contributor to the poor air quality in the Mexico City area?

a) temperature inversions

b) topography

c) household heating fuels

d) rapid population growth

e) large number of motor vehicles

Ans: c

16. Sick building syndrome:

a) has been linked to lung cancer.

b) contributes to heart attacks and strokes.

c) may cause nausea, fatigue, headaches, and respiratory infections.

d) may lead to increased blood pressure.

e) has been linked to greater worker productivity.

Ans: c

17. Radon is:

a) a metallic element produced in nuclear power plants.

b) a naturally occurring gas produced during the radioactive decay of uranium.

c) an alpha-emitting gas that penetrates the skin naturally.

d) a secondary air pollutant resulting from photochemical smog.

e) a by-product of nuclear energy production.

Ans: b

18. Harm to humans from radon is greatest:

a) near nuclear power plants.

b) in cities.

c) in well-insulated homes.

d) outdoors.

e) in high-rise office buildings.

Ans: c

19. The most common contaminants of indoor air include all of the following except:

a) formaldehyde.

b) cleaning solvents.

c) sulfur oxides.

d) carbon monoxide.

e) radon.

Ans: c

20. Industrial smog:

a) was first described in Los Angeles.

b) is caused largely by emissions from motor vehicles.

c) contains chemicals that are catalyzed to react with each other in the presence of sunlight.

d) is much worse in the winter months.

e) is a more serious problem today in industrial regions of developing countries.

Ans: e

21. Which of the following was not one of the efforts implemented to improve the air quality in Chattanooga?

a) limiting the sulfur content of fuel

b) outlawed visible automotive emissions

c) outlawed smoking in public places

d) implemented a city-sponsored emissions-free electric bus system

e) started recycling solid waste, rather than incinerating

Ans: c

22. All of the following ecosystem services are performed by the atmosphere except:

a) redistributing water in the hydrologic cycle.

b) providing a source of oxygen for cellular respiration in plants and animals.

c) blocking much of the ultraviolet radiation coming from the sun.

d) converting nitrate to nitrogen gas (the process of denitrification).

e) moderating the climate.

Ans: d

23. The difference between primary and secondary air pollutants is that primary air pollutants:

a) only affect plants, while secondary pollutants affect plants and animals.

b) are not harmful to humans, whereas secondary air pollutants may be toxic to humans.

c) enter the atmosphere directly, whereas secondary pollutants form from substances released into the atmosphere.

d) are the direct result of natural processes, whereas secondary air pollutants are the result of human activity.

e) are smaller, primary molecules.

Ans: c

24. Which of the following air pollutants is correctly paired with one of its major effects?

a) sulfur oxides — acid precipitation

b) carbon oxides — corrosion of metal

c) hydrocarbons — reduced visibility

d) nitrogen oxides — blocks UV radiation

e) particulate matter — production of photochemical smog

Ans: a

25. Based on the graph below, which of the following sources contributes the second largest amount of the total fine particulate pollution?
construction/roads

a) agriculture

b) fuel combustion (except in vehicles)

c) industrial processes

d) transportation
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Ans: b

26. The top three industrial sources of toxic air pollutants are:

a) auto paint shops, motor vehicles, and the metals industry.

b) dry cleaners, paint shops, and the paper industry.

c) the chemical industry, the paper industry, and the metals industry.

d) bakeries, distilleries, and the chemical industry.

e) hospitals, gasoline service stations, and the metals industry.

Ans: c

27. Which of the following statements about air pollution is true?
a) Most forms of air pollution reduce the overall productivity of crop plants.

b) Air pollution may be dangerous to living organisms, but at least it has no impact on inorganic materials.

c) Some forms of air pollution are beneficial, such as the release of excess SO2, which can be used by plants.

d) Air pollution is not a global problem since it is dependent on local activities and/or industries.

e) Air pollution has been linked to human health issues, but does not affect other animals.

Ans: a

28. The effect of carbon monoxide on humans is:

a) to irritate eyes and skin.

b) a higher incidence of heart defects in infants whose mothers were exposed during pregnancy.

c) to impair gas exchange in the lungs by causing the airways to constrict.

d) to irreversibly bind with hemoglobin, eliminating its ability to transport oxygen in the blood.

e) to suppress the immune system

Ans: d

29. Various types of air pollution have been linked to all of the following human health problems except:

a) suppression of the immune system.

b) increased susceptibility to West Nile virus.

c) inflammation of the respiratory tract.

d) potential development of emphysema and chronic bronchitis.

e) impaired reflexes and increased drowsiness.

Ans: b

30. Air pollution is a greater health threat to children than adults because:

a) children need more oxygen than adults.

b) children breathe more air per pound of body weight than adults.

c) children have a higher metabolic rate than adults.

d) children's lungs are still developing.

e) All of the above

Ans:  e

31. The chemicals most involved in the production of photochemical smog are:

a) carbon oxides and nitrogen oxides.

b) particulate matter, carbon monoxide, and nitrogen oxides.

c) sulfur oxides and nitrogen oxides.

d) nitrogen oxides, volatile hydrocarbons, and oxygen.

e) ozone and sulfur oxides.

Ans: d

32. Thermal inversions:

a) can cause polluting gases and particulate matter to remain trapped near the ground for days.

b) occur when topography causes air to be trapped in valleys or basins surrounded by mountains.

c) occur when air a layer of cold air is temporarily trapped near the ground by a warmer, upper layer

d) can cause pollution levels to rise to dangerous levels.

e) All of the above

Ans: e

33. All of the following are methods of controlling air pollution due to particulate matter except:

a) catalytic afterburners.

b) scrubbers.

c) careful land-excavating activities.

d) fabric filters.

e) electrostatic precipitators.

Ans: a

34. EPA emissions standards for lawnmowers and other lawn equipment:

a) do not apply to small spark-ignition engines.

b) are expected to reduce hydrocarbon emissions from small spark-ignition engines by 10%.

c) only apply to motor vehicles and riding lawn mowers.

d) and their implementation may result in a net economic savings to consumers using newer lawn equipment because the new engines will use less fuel.

e) must be implemented immediately, which unfairly impacts smaller manufacturers.

Ans: d

35. The U.S. Clean Air Act Amendments of 1990 require the:

a) development of automobiles with lower nitrogen oxide and hydrocarbon emissions.

b) construction of more mass transit systems.

c) elimination of diesel-fueled vehicles.

d) reduction of automobile traffic.

e) reduction of air pollutants in agricultural and rural areas.

Ans: a

36. Which of the following statements about the U.S. Clean Air Act is true?

a) The Clean Air Act of 1970 focused on about 200 air pollutants.

b) The most dramatic improvement in air quality has been a reduction in lead in the atmosphere.

c) Sulfur dioxide emissions since 1970 have been reduced by approximately 75%.

d) The Clean Air Act was passed in 1970 and then updated in 1977 and 2005.

e) Urban areas have done the best job of meeting the standards for clean air.

Ans: b

37. Based on the accompanying graph, which of the emissions did not DECREASE between 1970 and 2000?

a) volatile organic compounds

b) sulfur dioxide

c) carbon monoxide

d) particulate matter

e) None of the above
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Ans: e

38. Hybrid passenger vehicles, powered by a combination of gasoline and electric power

a) use fuel cell technology to work.

b) are cheaper and less reliable than gasoline powered vehicles.

c) get better gas mileage, but produce more air pollutants than gasoline powered vehicles.

d) are more expensive, get better gas mileage, and produce less pollution than gasoline vehicles.

e) Produce cleaner waste products than solar hydrogen powered vehicles.

Ans: d

39. The Commuter Choice programs:

a) are actually mandatory in locations with particularly serious air pollution problems.

b) mandate the relocation of employees to minimize their commute to their place of employment.

c) may result in both better air quality and reduced consumption of fossil fuels.

d) are tied to the federal tax law and only directly benefit the employers.

e) were initiated to deal with congestion on crowded highways in major cities in the U.S.

Ans: c

40. Mexico City has attempted to improve its air quality by:

a) switching to all hybrid vehicles.

b) prohibiting smoking in public areas.

c) increasing gas exports to the United States.

d) replacing buses and taxis with a clean, non-polluting mass transit system.

e) requiring residents to buy new cars

Ans: d

41. The global distillation effect:

a) is the process in volatile chemicals are transported by winds to higher latitudes where they fall to the ground.

b) leads to the indiscriminate deposition of chemicals on a worldwide basis.

c) is caused by chemicals that break down after a short period of time in the atmosphere.

d) is most likely to lead to the accumulation of toxic chemicals in tropical soils.

e) impacts mostly equatorial urban areas.

Ans: a

 21 Regional and Global Atmospheric Changes

1. The purpose of the Applied Energy Services tree-planting project in Guatemala was to mitigate the effect of excess:

a) methane.

b) carbon dioxide.

c) CFCs.

d) nitrous oxide.

e) sulfur.

Ans: b

2. Projects that use both forestry and agricultural techniques to improve degraded areas are examples of:

a) greenhouse techniques. 

b) crop development.

c) climate-change management.

d) synergism.

e) agroforestry.

Ans: e

3. The Intergovernmental Panel on Climate Change (IPCC) projected a global temperature increase  by the year 2100 of:

a) 0º to 1.5ºC.

b) 1.4º to 5.8ºC.

c) 3º to 5.5ºC.

d) 3.5º to 10.4ºC.

e) none, they didn't actually make such a prediction.

Ans: b



      4. Which of the following is not a greenhouse gas?

a) carbon dioxide

b) methane

c) water vapor

d) chlorofluorocarbons

e) sulfur oxide

Ans: e

5. Which of the following activities is responsible for the largest percentage of human-made carbon dioxide emissions?

a) burning fossil fuels

b) deforestation

c) ozone depletion

d) acid deposition

e) agriculture

Ans: a

6. Land conversion, such as when tropical forests are logged or burned, releases what substance(s)  into the air?  

a) carbon dioxide

b) methane

c) nitrous oxide

d) chlorofluorocarbons

e) sulfuric acid

Ans: a

7. The group of air pollutants that tend to cool the atmosphere are known collectively as:

a) CFCs.

b) ozone enhancers.

c) nitrous oxides.

d) atmospheric aerosols.

e) anti-greenhouse gases.

Ans: d

8. Which of the following organisms have already been negatively affected by global climate change?

a) Mediterranean fruit flies

b) tropical forests in Brazil

c) crop plants in the Midwest

d) zooplankton along the California coast

e) nematodes in the soil

Ans: d

9. Global climate change may actually benefit:

a) humans.

b) certain weeds.

c) agriculture.

d) most plants.

e) aquatic animals.

Ans: b

10. Which of the following is the chemical formula for ozone?

a) NO3
b) SO3
c) O2
d) CO2
e) O3
Ans: e

11. Stratospheric ozone:

a) is a pollutant.

b) is composed of nitrogen.

c) has been decreasing for several decades.

d) is thinning because of sulfur oxide pollution.

e) absorbs all of the incoming ultraviolet radiation from the sun.

Ans: c

12. McDonald's decided to change:

a) its method of frying hamburgers to minimize the release of carbon dioxide.

b) the design of its restaurants to minimize the need for air conditioners.

c) its foam packaging to decrease the use of CFCs.

d) its packaging materials due to pressure from the EPA.

e) the oil used for French fries to reduce greenhouse gas emissions.

Ans: c


          13. Which of the following would have a pH of about 4?

a) distilled water

b) normal rainfall

c) tomato juice

d) vinegar

e) lemon juice

Ans: c



      14. The average pH of rainfall in the northeastern United States is: 

a) < 2.

b) 3 to 4.

c) 5 to 6.

d) 8.

e) 9 to 10.

Ans: b

15.  Sulfur dioxide and nitrogen oxides react with water to produce


       a) ozone.

b) hydrochloric acid and hydrofluoric acid.

c) sulfuric acid and nitric acid.

d) sulfur nitrate and nitrogen sulfate.

e) carbonic acid and hydrochloric acid.

Ans: c

16.  Acidified lakes and ponds with no fish populations have been found in

a) the Black Forest of southwestern Germany.

b) Washington, D.C.

c) Gulf of Mexico.

d) Adirondacks of New York State.

e) Venice and Rome.

Ans: d

17. The general symptoms of forest decline may include all of the following except:

a) reduced vigor.

b) reduced growth.

c) yellowing of needles.

d) death of trees.

e) greening of leaves.

Ans: e

18. Gases that absorb infrared radiation include all of the following except:

a) carbon dioxide.

b) methane.

c) nitrous oxide.

d) sulfur oxide.

 e) tropospheric ozone.

Ans: d
19. Forest decline is:

a) characterized by gradual deterioration and eventual death of trees.

b) more common in the tropics than in temperate areas.

c) an area in which greater than 50% of the resident trees are dead.

d) another term for deforestation.

e) caused exclusively by acid deposition.

Ans: a

20.  A situation in which a change in some conditions triggers a response that counteracts, or 

reverses, the changed condition is called

 a) the second law of thermodynamics.

 b) positive feedback.

 c) negative feedback.

 d) thermoregulation.

 e) the Gaia hypothesis.

Ans: c

21.  Permafrost has traditionally been found in

a) Bangladesh and Pakistan.

b) Tuvalu and the Maldives.

c) Peru and Montana.

d) Canada and Alaska.

e) Greenland and Antarctica.

Ans: d

22. The international treaty which provides operational rules on reducing greenhouse gas 

emissions is called

a) Kyoto Protocol.

b) Montreal Protocol.

c) IPCC Protocol.

d) Mount Pinatubo Protocol.

e) The enhanced greenhouse effect.

Ans: a

23. The atmospheric cooling that occurs where and when aerosol pollution is the greatest is an 

example of:

a) positive feedback.

b) negative feedback.

c) equilibrium instability.

d) carbon management.

e) adaptation.

Ans: b

24. Thinning of the ozone layer over Antarctica is greatest 

a) when ice crystals form in the troposphere.

b) during times of the aurora borealis.

c) when the circumpolar vortex isolates cold air.

d) when sulfur dioxide and nitrogen oxide levels are highest.

e) during the vernal equinox.

Ans: c

25. The Earth's average temperature is based on daily measurements taken from all of the following except:

a) orbiting satellites.

b) weather balloons.

c) spectrophotometers.

d) sea-surface buoys.

e) transoceanic ships.

Ans: c

26.  Based on the data in the accompanying figure, the year with the highest average global temperatures on record to date was:  
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b) 1975.

c) 1985.

d) 1998.

e) 2000.




Ans: d

27. Based on the data in the accompanying figure, which of the following years had the lowest average global temperature?

a) 1965.

b) 1971.

c) 1976.

d) 1992.

e) 1996.
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Ans: c

28. Studies documenting the arrival of spring and fall in the Northern Hemisphere are based on:

a) average daily temperatures as measured at locations throughout Northern Hemisphere.

b) fixed calendar dates that have been consistent for the past 150 years.

c) when buds of particular plants open and when the leaves of particular plants change color 

and fall.

d) average snow melt, precipitation, and consistently increasing or decreasing temperatures 

across the state.

e) the amount of pollution, particularly greenhouse gases, found in the atmosphere of that 

region.

Ans: c

29. Based on the graph below, the developing country with the highest per-capita CO2 emissions is:

a) China.

b) Germany.

c) Nigeria.

d) India.

e) Japan.
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Ans: a



       30. The greenhouse effect occurs because:

a) greenhouse gases released interact chemically to produce excess heat.

b) there are too many greenhouses scattered across the Earth's surface.

c) carbon dioxide and other trace gases trap infrared radiation in the Earth's atmosphere.

d) sulfur emissions from smokestacks and volcanoes continue to occur.

e) the gases produced by human activities allow significantly more heat to pass out of the 

Earth's atmosphere.

Ans: c

31. Which of the following statements about sulfur emissions is false?

a) Both natural processes and human activities produce sulfur emissions.

b) Sulfur emissions are concentrated in heavily populated industrial areas, primarily in the 

Northern Hemisphere.

c) Sulfur haze only cools the planet during the daytime, while greenhouse gases warm the planet 

24 hours a day.

d) Most countries are trying to reduce their sulfur emissions because of the negative impact of 

acid deposition.

e) Sulfur emissions remain the atmosphere for hundreds of years and cause global cooling.

Ans: e

32. Which of the following is not a predicted outcome of global climate change?

a) higher global temperatures

b) more extreme weather patterns

c) extinction of some organisms

d) rising sea levels

e) ocean water becomes alkaline 

Ans: e

33. Major thawing of glaciers and the polar ice caps:

a) is occurring as the result of excess aerosols in the atmosphere.

b) will only impact those few people that live within 150 km of a coastline.

c) will contribute to a rise in sea level because of thermal expansion of the warming ocean,

d) will result in an estimated 150 cm increase in sea level by 2100, according to IPCC estimate.

e) All of the above

Ans: c

34. The potential impact of global climate change on the lifestyle of those people and animals living in Alaska and Northern Canada include all of the following except:

a) changes in distribution and migration patterns of some wildlife species.

b) collapse of roads and buildings with increased thawing of the permafrost.

c) higher risk of contaminated water supplies.

d) decreased agricultural productivity due to changing climate.

e) a reduction in subsistence hunting due to reductions in wildlife habitat.

Ans: d

35. Which of the following statements about the effects of global warming on agriculture is true?

a) Global climate change may decrease the frequency of droughts.

b) The warmer temperatures will result in increased soil moisture content in many agricultural 

soils.

c) Global climate change will result in a global increase in agricultural productivity.

d) Rising sea level may inundate some of the world's most productive agricultural lands.

e) Warmer temperatures associated with global climate change will probably help to control 

agricultural pests.

Ans: d

36. The Kyoto Protocol:

a) has been signed and ratified by over 160 countries.

b) is an agreement to establish legally binding timetables to cut global emissions of greenhouse 

gases.

c) is an attempt to control global climate change by prohibiting all carbon dioxide emissions by 

2050.

d) has been ratified by the U.S., resulting in voluntary reductions in industrial emissions.

e) a and b are both correct statements.

Ans: e

37. Some scientists would consider putting dissolved iron into the ocean because:

a) the iron would stimulate the growth of phytoplankton.

b) society needs to dispose of the iron.

c) iron chemically bonds with pollutants.

d) iron is helpful to maintain zooplankton populations.

e) iron absorbs UV radiation.

Ans: a

38. The first  test of the iron fertilization hypothesis seemed successful because the test area 

turned from blue to green.  However, a subsequent test in the Southern Ocean showed

a) no evidence that algal growth had increased.

b) the downward export of carbon to the ocean floor did not increase.

c) the population of zooplankton increased.

d) the upwelling of carbon from the ocean floor did not occur.

e) the atmospheric concentration of carbon dioxide increased.

Ans: b

39. Chlorofluorocarbons  such as CFC-12 are released into the atmosphere by:

a) smoke stacks.

b) car exhaust.

c) leaking air conditioners and old refrigerators.

d) pesticides.

e) nuclear power plants.

Ans: c


      40. Which ozone-depleting chemical is not matched with its proper use? 

a) chlorofluorocarbons - pesticide

b) halons - fire extinguishers

c) methyl chloroform - industrial solvent

d) carbon tetrachloride - industrial manufacturing

e) methyl bromide - pesticide

Ans: a


     41. Excessive exposure to UV radiation has been linked to:

a) the greenhouse effect.

b) eye cataracts.

c) deforestation.

d) declining aquatic plant populations.

e) weakened eggshells in birds.

Ans: b

42. UV-B radiation:

a) has been shown to be lethal to wheat.

b) represents the UV band with the longest wavelength and the lowest energy.

c) is completely absorbed by the ozone in the stratosphere.

d) can cause mutations in the DNA residing in skin cells.

e) levels have been decreasing by 5% per year for the past decade.

Ans: d

43. The Montreal Protocol:

a) banned all use of CFCs by 1998 in highly developed countries, with indefinite use allowed in 

developing countries.

b) was signed by only 50 countries.

c) has not resulted in any measurable change in the amount of ozone-depleting chemicals in the 

atmosphere.

d) has not yet been ratified by the U.S. Senate.

e) resulted in developed countries phasing out CFC use in 2005.

Ans: e


44. The main reason that CFC-12 and halon-1211 levels in the stratosphere may have increased  

and are still a threat to ozone recovery is:

a) The United States still uses these chemicals.

b) China and Korea produce halon –1211, and China, Mexico, and India produce CFC-12.

c) The Montreal Protocol gave a permanent exemption to some countries for phasing out these 

chemicals.

d) There are no suitable chemicals substitutes for CFC-12 and halon-1211.

e) CFCs were smuggled into the United States and Europe in the 1990s.

Ans: b

45. Assuming the absence of air pollution control devices, which of the following is a major source of sulfur dioxide?

a) refrigeration and air conditioning

b) coal-burning power plants

c) motor vehicles

d) fertilizers

e) fire retardants

Ans: b

46. All of the following have been linked to chemical reactions that cause or result from acid deposition  except:

a) toxic metals such as aluminum.

b) methyl bromide.

c) less calcium available.

d) nitrogen oxides.

e) sulfur dioxides.

Ans: b

47. All of the following are probable results of global climate change EXCEPT:


      a) more extreme weather patterns.


      b) extinction of some organisms.


      c) increases in sea level.


      d) higher global temperatures.

e) an increase in acid rain.

Ans: e

48. Based on the associated figure, which of the following organisms has the broadest pH     tolerance?

a) Mussel

b) Mayfly

c) Salamander

d) Brown trout

e) Yellow perch
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Ans: e

49. Which of the following is not an effect of acid deposition?

a) destruction of monuments and buildings

b) decreased hatching success in some birds

c) forest decline

d) mutations and skin cancer

e) decline in aquatic animal populations

Ans: d

22  Water Pollution

1. Arcata, California’s low-tech, natural wastewater treatment system relies on which of the following?

a) a river

b) wetlands

c) a lake

d) the ocean

e) a dam

Ans: b

2. One major problem with sewage is that it adds which of the following to water?

a) sodium chloride and dissolved oxygen

b) carbon dioxide and nitrogen

c) nitrogen and phosphorus

d) human wastes and heavy metals

e) soil and microorganisms

Ans: c

3. Sewage is degraded by the process of:

a) cellular respiration.

b) photosynthesis.

c) enrichment.

d) eutrophication.

e) primary treatment.

Ans: a

4. Escherichia coli:

a) is a deadly virus found in sewage.

b) is an infectious protozoan.

c) is a good indicator of the amount of sewage in the water.

d) cannot be transmitted through water.

e) was responsible for a large outbreak of diarrhea in Milwaukee in 1993.

Ans: c

5. Sediment pollution is caused by:

a) erosion.

b) disease-causing agents.

c) fertilizers.

d) toxic compounds.

e) heated water.

Ans: a

6. Turbidity:

a) is caused by toxic chemicals.

b) impairs the ability of producers to photosynthesize.

c) is directly correlated with bacterial contamination.

d) lowers the water temperature.

e) increases light penetration.

Ans: b

7. The "dead zone" in the Gulf of Mexico is:

a) home to numerous bacteria and bottom dwellers, such as sea stars and spiny lobsters, but no fishes.

b) due to regular dumping of untreated human sewage into the gulf.

c) a large zone of hypoxia caused by excessive decomposition of algae.

d) present year round.

e) the largest oxygen-free zone identified to date.

Ans: c

8. Which of the following is an example of a synthetic organic compound found in polluted water?

a) carbon dioxide

b) chloroform

c) chlorine

d) salt

e) heavy metals

Ans: b

9. Inorganic chemicals:

a) are contaminants that contain carbon in addition to other elements.

b) are easily degraded or broken down in the environment.

c) are found in groundwater and surface water.

d) may be toxic to aquatic organisms, but are safe for human consumption.

e) are produced by urban, rather than industrial, sources.

Ans: c

10. Which of the following correctly identifies a source of possible lead poisoning for humans?

a) Food cans soldered with lead

b) Bioaccumulation of lead in albacore tuna

c) Prolonged exposure to fluorescent lights

d) Emissions from coal-burning

e) Bacterial agents transmitting lead particles

Ans: a

11. Mercury and lead:

a) are parts of acid precipitation.

b) affect only small organisms.

c) do not cause serious problems in the United States.

d) cause mental impairment.

e) are radioactive.

Ans: d

12. Mercury:

a) does not occur naturally in the environment, but is a pollutant produced by exclusively human activities.

b) emissions are generated exclusively by municipal and medical waste incinerators.

c) emissions are linked to/produced by coal-fired power plants.

d) emissions are strictly regulated by the Clean Air Act.

e) cannot be removed from power plant emissions by the technology currently available.

Ans: c

13. Radon:

a) is produced by industry in large quantities.

b) is a component of acid precipitation.

c) causes mental impairment.

d) causes nutrient enrichment of water.

e) is a radioactive gas.

Ans: e

14. Thermal pollution:

a) only impacts the respiration of fishes and other aquatic animals.

b) decreases the amount of dissolved oxygen.

c) has little effect on smaller aquatic organisms.

d) greatly increases turbidity.

e) is linked to agricultural run-off.

Ans: b

15. Eutrophication:

a) lessens  biodiversity.

b) lowers the dissolved oxygen content of the water.

c) is caused by nutrient enrichment.

d) results in increased photosynthetic productivity.

e) All of the above

Ans: e

16. Lakes with naturally occurring low levels of nutrients are called:

a) hypoxic.

b) eutrophic.

c) enriched.

d) oligotrophic.

e) polluted.

Ans: d

17. Pollution that is discharged into the environment through pipes, sewers, or ditches is called:

a) polluted runoff.

b) point source pollution.

c) nonpoint source pollution.

d) specific discharge.

e) effluent runoff.

Ans: b

18. 72% of the water pollution in rivers is attributed to:

a) industries.

b) household wastes.

c) agriculture.

d) mining.

e) logging.

Ans: c

19. In a water treatment plant, chlorination:

a) removes suspended particles.

b) uses aerobic microorganisms to decompose organic wastes.

c) removes phosphorus and nitrogen.

d) involves the anaerobic digestion of organic wastes.

e) kills disease-causing organisms.

Ans: e

20. Fluoridation:

a) helps to keep drinking water free of disease-causing organisms.

b) is more common in the western United States than on the east coast.

c) may eventually be replaced by ultraviolet disinfection or filtration through activated carbon granules.

d) is the main reason for the 80 to 90% decrease in tooth decay observed in children over the past few decades.

e) has not been linked to any serious medical conditions or side effects.

Ans: e

21. Primary water treatment:

a) uses aerobic microorganisms to decompose organic wastes.

b) removes suspended particles.

c) removes phosphorus and nitrogen.

d) involves the anaerobic digestion of organic wastes.

e) removes heavy metals and pesticides.

Ans: b

22. Secondary water treatment:

a) uses aerobic microorganisms to decompose organic wastes.

b) removes phosphorus and nitrogen.

c) involves the anaerobic digestion of organic wastes.

d) removes heavy metals and pesticides.

e) All of the above

Ans: a

23. The Safe Drinking Water Act:

a) was passed in 1965.

b) allowed states to set their own standards for drinking water.

c) required the EPA to determine the maximum contaminant levels for drinking water.

d) established the Environmental Protection Agency.

e) established national emission limitations for water pollutants.

Ans: c

24. A unique source of water pollution contributing to problems in the Ganges River is:

a) raw sewage

b) disease-causing organisms

c) zebra mussels

d) PCBs

e) ash from human cremations

Ans: e

25. Red tides:

a)  may be toxic to marine animals, as well as to humans.

b)  only cause problems when the algal species involved are toxic

c)  are the result of a population explosion of disease-causing marine bacteria

d)  are triggered by low quantities of phosphorus and nitrogen in coastal waters

e)  are independent of ocean water temperatures

Ans: a

26. A fecal coliform test is a water-quality test for the presence of:

a)  disease causing bacteria.

b)  red blood cells in feces

c) the common intestinal bacterium Escherichia coli.
d) Human Immunodeficiency virus.

e) pathogenic organisms.

Ans: c

27. All of the following represent a category of water pollution except:

a) thermal pollution.

b) organic compounds.

c) disease-causing agents.

d) sediment pollution.

e) oligotrophic pollution

Ans: e

28. All of the following conditions can be transmitted through contaminated food and water except?

a) Infectious hepatitis

b) AIDS

c) Bacterial dysentery

d) Cholera  

e) Typhoid 

Ans: b

29.  Given the data in the graph below, at what approximate distance downstream from the spill will a fish kill be most likely
a) 0 km

b) 5 km

c) 30 km

d) 90 km

e) 120 km
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Ans: c

31. Which of the following is not a potential solution to the "dead zone" in the Gulf of Mexico?

a) further treating wastewater to remove phosphorus and nitrogen

b) restoring the wetlands in the Mississippi River

c) reducing the amount of fertilizer used along the Mississippi River watershed

d) reducing nitrogen oxides from automobile emissions

e) limit agriculture, both crops and livestock, along the Mississippi River

Ans: e

32. Which statement is not true about organic compounds?

a) They contain carbon.

b) They can be pesticides, solvents, or plastics.

c) They come from industries, homes, and farms.

d) The human body makes some organic compounds.

e) None of the above, all are true statements about organic compounds

Ans: e
33. Which of the following statements about mercury is false?

a) Methyl mercury compounds are unusual in that they cannot cross the body's blood-brain barrier.

b) Significant amounts of mercury are released into the environment during the smelting of other metals.

c) Human exposure to mercury is primarily by eating marine animals containing high levels of mercury.

d) Methyl mercury compounds are more toxic forms of mercury that readily enter the food web.

e) Methyl mercury compounds persist in the environment for a long time.

Ans: a
34. Use the associated table to determine which of the following water temperatures will have the greatest quantity of dissolved oxygen available to aquatic animals.

a) 10 ºC

b) 20 ºC

c) 25 ºC

d) 30 ºC

e) 40 ºC

	Temperature (ºC)
	Dissolved Oxygen (g/L)

	0
	0.0141

	10
	0.0109

	20
	0.0092

	25
	0.0083

	30
	0.0077

	35
	0.0070

	40
	0.0065


Ans: a

35. Which of the following is not an example of nonpoint source pollution?

a) agricultural runoff

b) erosion from logging operations

c) acid mine drainage

d) sewage treatment plant effluent

e) construction sediment

Ans: d

36. Which of the following nonpoint source pollutants is incorrectly matched with an effect?

a) soil erosion from fields — sediment pollution

b) animal waste — water enrichment

c) plant residues — low BOD

d) fertilizer runoff — water enrichment

e) chemical pesticides — health issues for aquatic organisms

Ans: c

37. Groundwater can be contaminated from all of the following sources except:

a) backyards.

b) municipal sanitary landfills.

c) intensively cultivated agricultural lands.

d) underground petroleum storage tanks.

e) None of the above, all are potential sources of groundwater contamination.

Ans: e

38. All of the following can be used to dispose of the sludge formed during wastewater treatment except:

a) application to soil as a fertilizer.

b) incineration.

c) ocean dumping.

d) anaerobic digestion.

e) filtration through activated carbon granules.

Ans: e
39. Which of the following associations correctly identifies a group at high risk from lead poisoning and the group’s associated health problem?

a) middle-aged men and hypertension

b) middle-aged women and weight gain

c) pregnant women and partial hearing loss

d) children and blindness

e) dogs and parasitic heart worms

Ans: a

40. Which of the following associations correctly pairs the current law with its goal controlling water pollution?

a)  Refuse Act (1899) -  eliminates the discharge of pollutants into sanitary landfills

b)  Clean Water Act (1987) – sets the amount of tax to charge polluters to pay for the cleanup

c)  Safe Drinking Water Act (1974)  – sets uniform federal standards for public drinking water supplies

d)   Great Lakes Toxic Substance Control Agreement ( 1960) - regulates underground injection of wastes

e)  All of the above are correctly paired

Ans: c

41. A large amount of sewage:

a)  generates a high BOD, which raises the level of dissolved oxygen in the water.

b)  generates a high BOD, which lowers the level of dissolved oxygen in the water.

c)  generates a low BOD, which raises the level of dissolved oxygen in the water.

d)  generates a low BOD, which lowers the level of dissolved oxygen in the water.

e)  does not effect the BOD.

Ans: b

42. What is the difference between an oligotrophic lake and a eutrophic lake?

a) An oligotropic lake is enriched; a eutrophic lake is unriched.

b) Oligotropic lakes are found only in northern latitudes; eutrophic lakes are found only in southern latitudes. 

c) An oligotropic lake is defined as less than 40 meters deep; a eutrophic lake is defined as over 40 meters deep.

d)  An oligotropic lake has a low level of nutrients; a eutrophic lake has a high level of nutrients.

e) An oligotropic lake has a high level of nutrients; a eutrophic lake has a low level of nutrients.

Ans: d

43. Coastal hypoxia can be reversed through:

a)  eliminating the use of pesticides.

b)  building dams to create reservoirs.

c)  controlling the mercury emission from power plants.

d)  regulating the disposal of medical wastes.

e)  restoring former wetlands in the watershed to reduce the nitrate and phosphate load from fertilizers.

Ans: e

44. You can make a difference preventing water pollution.  Which of the following is a TRUE  “DO” or “DON’T” statement for preventing water pollution?

a)  DO:  run the tap while brushing teeth.

b)  DON’T:  substitute less hazardous household cleaning chemicals.

c)  DO:  make sure pesticides are used indoors and outdoors.

d)  DON’T:  pour used motor oil or antifreeze down storm drains or on the ground.

e)  DO:  replace trees, shrubs and ground cover with grass lawn (turf).

Ans: d

45. Put the following events of septic system operation in the correct order of occurrence:

I. Household sewage is piped into septic tank.

II. Wastewater containing suspended material flows into drain field.

III.  Purified wastewater percolates into groundwater or evaporates from soil

IV. Bacteria decompose organic material in well-aerated soil.

V. Heavy particles settle out of water and bacteria decompose grease and oil.

a)  I – II – III – IV - V

b)  I – V – II – IV - III

c)  I – IV – III – V - II

d)  I – III – V – II - IV

e)  I – IV – III – II - V

Ans: b

46. Wastewater, including sewage usually undergoes several treatments at a sewage treatment plant.  Match the treatment with the process for expected outcome. 

a)  primary treatment:  eliminating inorganic and organic compounds by aerating and circulating the wastewater.

b)  tertiary treatment: biologically decomposing suspended organic material.

c)  secondary treatment:  reducing phosphorus and nitrogen levels with a filtering system.

d)  primary treatment: removing suspended and floating particles by mechanical processes.

e)  tertiary treatment:  evaporation of wastewater to concentrate sludge.

Ans: d

23  The Pesticide Dilemma

Level 1:  Foundational Understanding – concrete knowledge

1. One benefit of using a machine like the "bug vac" to remove pests from crop plants is:

a)  it targets specific pest species.

b) one treatment per season is sufficient for pest control.

c) it is safer for farm workers than pesticides.

d) it is much cheaper to use than pesticides.

e) All of the above.

Ans: c

2. A narrow-spectrum pesticide would kill:

a) all insects in the vicinity.

b) the organism for which it was intended.

c) broad-leafed plants.

d) grasses and their relatives.

e) a variety of organisms.

Ans: b

3. A pesticide used to kill plants is a/an:

a) fungicide.

b) herbicide.

c) insecticide.

d) botanical.

e) rodenticide.

Ans: b

4. Natural organic compounds produced by plants that are poisonous, particularly to insects, are known as:

a) narrow-spectrum pesticides.

b) organophosphates.

c) grass herbicides.

d) botanicals.

e) broad-spectrum herbicides.

Ans: d

5. Botanicals:

a) have no effect on aquatic organisms or habitats.

b) are toxic to most microorganisms.

c) would include nicotine, pyrethrin, and rotenone.

d) would include Aldicarb, Lindane, and Methoxychlor.

e) are all synthetic pesticides.

Ans: c

6. DDT is a/an:

a) organophosphate.

b) carbamate.

c) chlorinated hydrocarbon.

d) inorganic compound.

e) narrow-spectrum pesticide.

Ans: c

7. Carbamates are:

a) broad-spectrum insecticides.

b) derived from carbonic acid.

c) not as toxic to mammals as organophosphates.

d) insecticides that show broad, non-target toxicity.

e) All of the above apply to carbamates

Ans: e

8. Pesticides are effective:

a) at reducing crop productivity due to competition with weeds.

b) for controlling some organisms that cause diseases in humans.

c) at increasing the amount of crop damage due to insects.

d) at controlling insects and weeds, but ineffective against plant pathogens.

e) at increasing the farmer's cost for a particular crop.

Ans: b

9. Any inherited characteristic that decreases the effect of a pesticide on a pest is known as:

a) genetic resistance.

b) biological amplification.

c) resistance management.

d) bioaccumulation.

e) persistence.

Ans: a

10. A predicament where the cost of applying pesticide increases while their effectiveness decreases is called:

a) resistance management.

b) persistence.

c) biological magnification.

d) the pesticide treadmill.

e) chemical control.

Ans: d


11. One problem associated with pesticides is that they:

a) do not stay where they are applied.

b) tend to move through water and soil.

c) may move great distances from the point of application.

d) can be transported through the atmosphere.

e) All of the above.

Ans: e

12. In the United States, the individuals that are most likely to be poisoned by pesticides are:

a) children.

b) farm workers.

c) women.

d) factory workers.

e) All of the above
Ans: b

13. Which of the following pesticides is a known endocrine disrupter?

a)  Atrazine

b) 2, 4 - D

c) Butylate

d) Malathion

e) Aldicarb

Ans: a

14. An important technique in integrated pest management is:

a) calendar spraying.

b) monoculture.

c) only using second-generation pesticides.

d) crop rotation.

e) bioaccumulation.

Ans: d

15. Using a combination of biological, chemical and cultural methods to control pests is referred to as:

a) biological control.

b) integrated pest management (IPM).

c) scout-and-spray.

d) biological magnification.

e) resistance management.

Ans: b

16. Which of the following correctly identifies a cultivation method that has been used to control pest organisms? 

a) interplanting two or more crops

b) monoculture

c) strip cutting

d) irradiation

e) A and C

Ans: e

17. The techniques of using naturally occurring disease organisms, parasites, or predators to control pests is called:

a) biological control.

b) biological magnification.

c) biological amplification.

d) bioaccumulation.

e) genetic control.

Ans: a

18. Pheromones are:

a) produced by bacteria.

b) toxins.

c) sexual attractants.

d) involved in metamorphosis.

e) pesticides.

Ans: c

19. Natural chemicals produced by insects to regulate their own growth and metamorphosis are:

a) pheromones.

b) hormones.

c) biological controls.

d) organophosphates.

e) endocrine disrupters.

Ans: b

20. Bt:

a) is a potent fungicide.

b) is classified as a botanical.

c) is a broad-spectrum insecticide.

d) is a narrow-spectrum herbicide.

e) None of the above

Ans: e

21. Genetically modified, pest-resistant crops:

a) may contain the toxin gene from Bt.

b) have been shown to be completely safe for non-pest insect species, such as the monarch butterfly.

c) have not yet been developed.

d) may become invasive pests or persist in the environment longer than unmodified crops.

e) require more frequent applications of pesticide, although in lower doses, than unmodified crops.

Ans: a

22. Quarantine:

a) may require the destruction of an entire crop or field to prevent further spread or infestation.

b) is a foolproof method of preventing the importation of foreign pests.

c) occurs at the entry points to the United States and has little impact on local farmers.

d) only applies to pest organisms and does not affect the import of the potential host organisms or products.

e) None of the above

Ans: a

23. Which of the following do not apply to organophosphates?

a) They are toxic to animals other than insects

b) They are toxic to humans

c) They are organic compounds that contain phosphorus

d) They persist in the environment as long as chlorinated hydrocarbons

e) They were an outgrowth of German World War II nerve gas research

Ans: d

24. Which of the following terms is correctly paired with its description?

a) grass herbicides – safe for most plants

b) broad-leaf herbicides – do not kill grasses

c) selective herbicides – kill all vegetation

d) nonselective herbicides – kill all vegetation

e) None of the above

Ans: d

25. Monocultures ____________the number of agricultural pests found in any one area due to the _______________of the habitat.

a)    increase  /  uniformity

b)  decrease   /  uniformity 

c)  decrease   /  complexity 

d)  increase   /  complexity 

e)  have no effect  / hardiness

Ans: a

26. Using the associated figure, which answer correctly describes what happened to the pest and/or predator populations(s) following the pesticide application

a) The pest population crashed and did not recover.

b) The pest population crashed and then increased dramatically.

c) The predator population crashed and then increased dramatically.

d) The pest population was unaffected by the pesticide application.
e) The predator population was unaffected by the pesticide application.
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Ans: b

27. Which of the following statements is not correct?

a) It is now known that pesticides can move great distances through the atmosphere from the point of origin.

b) Exposure to pesticides can be a risk to human health, both short-term exposure to high levels of pesticide and long-term exposure to low levels of pesticide.

c) Recent research has shown that persistent toxins in the environment are disrupting human hormone systems.

d) The Bhopal disaster was due to massive spraying of pesticides in areas of high population density in India.

e) Children may be more sensitive to pesticides because their bodies are still developing.

Ans: d

28. Which of the following is not an integrated pest management technique?

a) quarantine

b) biological controls

c) irradiation

d) crop rotation

e) calendar spraying

Ans: e

29. Which of the following is not an alternative to pesticides?

a) pheromones

b) quarantine

c) biological controls

d) organophosphates

e) vacuuming pests

Ans: d

30. Using the associated figure, what was the effect of reduced pesticide use on the productivity of rice paddies?

a) Rice production fluctuated but with no real change.

b) Rice production increased.

c) Rice production increased and then declined dramatically.

d) Rice production decreased.

e) Rice production decreased and then increased dramatically.
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Ans: b

31. Based on the accompanying figure, decreasing the use of pesticides in rice paddies:

a) is detrimental to the environment.

b) is detrimental to the farmer.

c) has no discernible effect.

d) is beneficial to the environment, but not to the farmer.

e) is beneficial to both the environment and the farmer.
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Ans: e

32. One of the fundamental premises associated with IPM is:

a) perfect produce is best.

b) the eradication of pest organisms.

c) education in agricultural strategies.

d) economic gain is foremost.

e) knowledge of the dates on which pesticide spraying should occur.

Ans: c

33. Which of the following does not apply to irradiating foods?

a) Eating irradiated food has been shown to cause cancer in humans.

b) Irradiation lessens the need for pesticides and food additives.

c) Irradiated food does not become radioactive in the process.

d) Ionized radiation kills many microorganisms, like Salmonella, that cause food poisoning.

e) None of the above, all apply to irradiating foods

Ans: a

34. One inconsistency in the Delaney Clause is that it did not cover:

a) the link between animal testing and the potential for causing cancer in humans.

b) pesticides on raw foods, such as fresh fruits and vegetables, milk, and meats.

c) the presence of pesticides in processed foods.

d) first-generation pesticides.

e) disclosure of inert ingredients in pesticides that might also be toxic or otherwise harmful.

Ans: b

35. Which of the following does not apply to the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA)?

a) It originally was passed to regulate the effectiveness of pesticides.

b) It requires registration of older pesticides.

c) It regulates pesticides that did not meet tolerance standards set by the Food, Drug, and Cosmetic Act.

d) It was updated and amended in 1988.

e) All of the above apply to FIFRA

Ans: e
36. DDT is still in use in countries such as China, India, Kenya, and Brazil because:

a) they do not have access to alternative pesticides.

b) they are unaware of the serious consequences to human health associated with DDT.

c) they are unaware of the serious consequences to the environment.

d) it has been shown to be safe to use under certain conditions and in certain environments.

e) it is particularly effective against mosquitoes, which carry malaria.

Ans:  e

37. Bioaccumulation is the buildup of a persistent pesticide in ___________________.      

      Biomagnification is the buildup of a persistent pesticide in __________________.

a) an individual organism’s body; organisms at the top of the food chain

b) oceans and seas; lakes and ponds

c) an individual’s blood stream; an individual’s fatty tissues

d)  plants; animals

e)  living tissue; air, water and soil.

Ans: a

38. Which diagram best represents the pesticide treadmill?

a)  


                                             Cost



                                         Frequency of application

   Pesticide


                                          Effectiveness


                   Time

b)  


                                           Effectiveness

   Pesticide                                       Cost

                                                         Frequency of application

                                     Time

c)

                                                      Effectiveness


                                        Cost

Pesticide


                                           Frequency of application


                       Time

d)  

                                                           Cost

Pesticide                                                 Effectiveness


                                                   Frequency of application


                           Time

e)  None of the above diagrams accurately describe the pesticide treadmill.

Ans: a

39. Refer to the following food web:


hawks              mountain lions

         owls                  foxes          snakes

                                                                           frogs

                                                                            spiders

rabbits                mice                plant-eating insects





                        Plants

39. Which of the following is a TRUE statement?

a) A snake that primarily feeds on frogs has a higher biomagnification of pesticide X in its tissues than a fox that primarily feeds on rabbits.

b)  Plant tissues have a higher biomagnification of pesticide X than the tissues of plant-eating insects.

c)  An owl that feeds primarily on many mice has a higher biomagnification of pesticide X in its tissues than the hawk that feeds on a single owl.

d) A rabbit that feeds on plants has a higher biomagnification of pesticide X in its tissues than a mountain lion that feeds primarily on foxes.

e) All of the organisms in the food web have equal concentrations of pesticide X in their tissues.

Ans: a

40. Correctly match the U.S. Law with its regulation:

a) Food, Drug, and Cosmetics Act(FDCA):  Regulated acceptable level of pesticides in produce, antibiotics, and perfume.

b) Delaney Clause of FDCA): Allowed no substance capable of causing cancer in test animals or humans into processed food.

c) Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA):  Established acceptable and unacceptable levels of pesticides in the environment.

d) Food Quality Protection Act:  Regulated the effectiveness of pesticides.

e) Pesticide Chemicals Amendment (Miller Amendment):  Required testing and registration of the active ingredients of pesticides

Ans: b

41. Critics of irradiation of food products are mainly concerned with:

a)  irradiation producing blemishes on fruits and vegetables.

b)  a fear that irradiated food is radioactive.

c)  irradiation forming free radicals in food, some of which are carcinogenic in lab animals.

d)  a fear that irradiated foods cause sterility in humans

e)  both b and c

Ans: e

42. Which of the following would eliminate mold, mildew or mushrooms in a given area?

a)  Rodenticide

b)  Insecticide

c)  Herbicide

d)  Fungicide

e)  Abioticide

Ans: d

 24  Solid and Hazardous Wastes

Level 1:  Foundational Understanding – concrete knowledge
1. The country with the highest solid waste production per capita is:

a) China.

b) Canada.

c) Japan.

d) Sweden.

e) United States.

Ans: e


2. The largest single component of municipal solid waste in the United States is:

a) food wastes.

b) glass and steel.

c) paper and plastics.

d) plastics and glass.

e) yard waste.

Ans: c

3. The three largest producers of solid waste in the United States are:

a) agriculture, industry, and municipal solid waste.

b) agriculture, industry, and mining.

c) industry, mining, and office buildings.

d) industry, mining, and municipal solid waste.

e) agriculture, mining, and municipal solid waste.

Ans: b

4. Which of the following does not contribute to municipal solid waste production?

a) hospitals

b) retail stores

c) agriculture

d) office buildings

e) restaurants

Ans: c

5. Over half of the municipal solid waste produced in the United States is disposed of:

a) by composting.

b) in sanitary landfills.

c) by incineration.

d) in open air dumps.

e) by recycling.

Ans: b

6. Sanitary landfills:

a) do not pollute surface or groundwater.

b) minimize the escape and dispersal of offensive odors.

c) have systems designed to collect leachate.

d) tend to have fewer rodents than open dumps.

e) All of the above

Ans: e

7. What factors should be considered to make an "ideal" sanitary landfill?

a) geology.

b) proximity to nearby surface and ground water.

c) proximity to population centers but far enough to not be offensive.

d) does not require high transportation costs to deliver solid waste.

e) All of the above

Ans: e

8. Plastics are the fastest growing component of solid waste, largely due to the contribution of:

a) obsolete computers.

b) disposable diapers.

c) packaging.

d) discarded automobiles.

e) clothing.

Ans: c

9. The materials in municipal solid waste that are best for incineration are:

a) food wastes, glass, and paper.

b) food wastes, paper, and rubber.

c) glass, plastics, and paper.

d) paper, plastics, and rubber.

e) yard wastes, rubber, and plastics.

Ans: d

10. Converting organic waste into soil conditioners and valuable plant nutrients occurs through the process of:

a) composting.  

b) mulching.

c) dematerialization.

d) incineration.

e) reduction.

Ans:  a

11. Which of the following countries has the most extensive glass bottle reuse program?

a) Mexico

b) Canada

c) Ecuador

d) France

e) China

Ans: c

12. The country with the highest percentage of recycled municipal waste is:

a) Canada.

b) Japan.

c) Sweden.

d) Ecuador.

e) United States.

Ans: e

13. Every ton of recycled paper saves approximately:

a) 17 trees.

b) 7000 gal of water.

c) 4100 kilowatt-hours of energy.

d) 3 cubic yards of landfill space.

e) All of the above

Ans: e

14. The average American family of four recycles how many pounds of material each year?

a)  200 lbs

b)  500 lbs

c)  7500 lbs

d) 1000 lbs

e)  2000 lbs

      Ans: d

15. The term for crushed glass containers, which can then be melted and used by manufactures to make new products, is:

a) leachate.

b) slag.

c) cullet.

d) polymers.

e) glassphalt.

      Ans: e

16. The most successful recycling program in the United States involves:

a) aluminum cans.

b) old computers.

c) glass.

d) old automobiles.

e) paper.

      Ans: a

17. The area in the United States that had the distinction of being the first ever declared a national emergency area because of toxic waste is:

a) Hanford, WA.

b) Times Beach, MO.

c) Love Canal, NY.

d) Three-Mile Island, PA.

e) Gary, IN.

      Ans: c

18. Who pays for the cleanup of toxic dumping sites on the Superfund National Priorities List?

a) those who dumped the wastes on the site

b) prior owners of the site

c) current landowners

d) those who transported wastes to the site

e) All of the above

      Ans: e


19. All of the following are major categories of hazardous waste except:

       a)  acids

       b)  explosives

c) combustible solvents

d) radioactive waste

e) sewage waste

Ans: e

20. Integrated waste management refers to: 

       a)  the principle of dilute and disperse

       b)  national programs of source reduction

       c)  proper disposal of household hazardous wastes

       d)  handling problems of household, industrial, and sewage wastes all together

e)  waste management techniques that involve reusing, recycling, and reducing

Ans: e

21. The Rocky Mountain Arsenal site:

a) is now a pristine natural area, which soon will be a National Park.

b) is currently serving as a viable wildlife habitat.

c) still contains trace contaminants, but these have no effect on local wildlife.

d) was largely used for storage so it was not that difficult to clean up.

e) All of the above

      Ans: b

22. Bioremediation:

a) is faster than conventional hazardous waste disposal methods.

b) is much less expensive than traditional hazardous waste disposal methods.

c) for toxic wastes has only been demonstrated in the laboratory.

d) involves the use of either microorganisms or plants to clean up a contaminated site.

e) is particularly effective in deep soil and groundwater applications.

      Ans: d

23. The concern that the largest number of landfills, incinerators, and sewage treatment plants are found in low-income communities raises issues of:

a) racial prejudice.

b) environmental justice

c) voluntary simplicity.

d) phytoremediation.

e) environmental economics

Ans: b

      24. The most significant effect of improper disposal of hazardous waste is:

a) air pollution

b) pollution of the land

c) groundwater pollution

       d)   breeding of pests

d) infectious disease transmission

Ans: c

25. Computers present challenges for waste management for all of the following reasons except:

a) new technology and software quickly make old computers obsolete 

b) there are no federal laws requiring recycling of discarded computer components

c) they contain toxic heavy metals which could potentially leach from landfills

d) the plastics they contain cannot be remade into anything useful

e) most U.S. computers to be recycled have to be shipped to India, Pakistan or

China to be disassembled

Ans: d

26. Based on the data provided in the associated figure, glass, metals, and plastics represent what percentage of municipal solid waste?

a) 15.1%.

b) 27.5%.

c) 37.4%.

d) 51.7%.

e) 24.0%


[image: image16.wmf]Composition of Municipal Solid Waste

Paper

37.4%

Yard Waste

12.0%

Food Waste

11.2%

Plastics

10.7%

Metals

7.8%

Rubber, 

Leather, and 

Textiles

6.7%

Glass

5.5%

Wood

5.5%

Other

3.2%


Ans: e
27. Using the data in the associated figure, determine which component of municipal waste is the third most abundant?

a) wood

b) plastics

c) yard wastes

d) metals

e) food waste
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Ans: e

28. One of the problems associated with sanitary landfills is:

a) the possibility of a methane gas explosion.

b) leakage of radioactive waste.

c) depletion of groundwater.

d) transmission of communicable diseases.

e) None of the above

Ans: a

29. Tires are a problem in sanitary landfills because they:

a) move upward to the surface creating a fire hazard.

b) degrade too quickly, leading to sinking within the landfill.

c) collect water and provide a good breeding place for mosquitoes.

d) represent the largest component of material for disposal.

e) A and C

Ans: c

30. All of the following are possible problems associated with incineration except:

a) the production of heat to produce electricity.

b) air pollution containing mercury.

c) particulate air pollution.

d) large quantities of potentially toxic ash.

e) the release of dioxins .

Ans: a

31. Large furnaces that burn all solid waste except for unburnable items such as refrigerators are called

a) refuse-derived incinerators

b) mass burn incinerators

c) modular incinerators

d) photodegradable incinerators

e) bioremediating incinerators

Ans: b

32. Controls to reduce the level of toxic air pollutants from incinerators include

a) use of lime scrubbers

b) putting ash in sanitary landfills

c) use electrostatic precipitators

d) A and C only

e) A, B, and C

Ans: d

33. Based on the associated graph, the country/countries with the second highest percentage of recycled municipal waste is/are:

a) Sweden.

b) Japan.

c) Germany.

d) Canada.

e) Both A and C
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Ans: b

34. Which of the following acts contains provisions that address reducing the amount of pollution at the point of origin, rather than mitigating the damage caused by the production and release of pollutants into the environment?

a) Resource Conservation and Recovery Act (RCRA)

b) Superfund Act

c) Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)

d) Clean Water Act

e) Pollution Prevention Act 

Ans: e

35. The reuse of glass bottles in the United States has declined because:

a) given concerns about disease transmission, it is too risky to reuse beverage containers,.

b) it does not make economic sense.

c) it is dangerous to reuse the containers because some might be chipped.

d) deposit laws are not permitted, therefore people do not save the bottles in the first place.

e) there is no real environmental advantage to reusing these containers.

Ans: b

36. A surprising, but innovative solid waste disposal program involving recycling, composting, and gardening can be found at:

a) the Rocky Mountain Arsenal.

b) Staten Island's Fresh Kills landfill.

c) Rikers Island in New York City.

d) The Rose Garden at the White House.

e) the Hanford Nuclear Reservation.

Ans: c

37. Which of the following correctly identifies one of the goals of waste prevention?

a) increase use of disposable items

b) decrease dematerialization

c) increase consumption

d) increase reuse of products

e) decrease recycling of packaging materials

Ans: d

38. A good example of source reduction would be:

a) burning old tires to generate usable energy.

b) finding uses for discarded computers and other high technology equipment.

c) the lighter weight of aluminum cans compared to 30 years ago.

d) installing air pollution control devices in incinerators.

e) increasing the percentage of paper, glass, and aluminum that is recycled in the United States.

Ans: c

39. One reason that only a small percentage of plastic is recycled is that:

a) the supply of plastic waste is very limited.

b) few applications using recycled plastics have been developed.

c) it is more expensive to recycle plastics than to make the products from raw materials.

d) there is no legislative support for recycling plastic at the local, state, or federal level.

e) there are thousands of different kinds of plastic commonly found in consumer products.

      Ans: e

40. Tires:

a) are one of the most successfully recycled solid waste materials in the U.S.

b) can be recycled into rubberized asphalt and used to cover roadway surfaces.

c) are difficult to recycle due to their varied composition and wide variety of types.

d) can be recycled into such diverse products as carpeting, automobile parts, and even clothing.

e) from the United States are in high demand on the international market as a valuable resource.

      Ans: b

41. Which of the following forms of hazardous waste is incorrectly paired with a source of the waste?

a) PCBs – composting

b) Nerve gas – old military installations

c) Mercury – metal refining

d) CFCs – air conditioners and refrigerators

e) Dioxins – combustion of  compounds

      Ans: a

Chapter 25 Tomorrowsa World Sustainability
1. We often speak of throwing garbage away.  Where is “away?”

a) a local somewhere in the community

b) someone else’s property

c) a regulated storage site for waste

d) our backyard

e) the planet’s back yard

Ans: e.

2. Why is it important for communities to take responsibility for their own (local) environments if our goal is to improve the global environment?

a) local communities know themselves better than others

b) national legislation is difficult and costly to administer

c) global effectiveness of any policy is almost impossible to legislate let alone regulate let alone enforce

d) none of the above

e) all of the above

ab) all of the above and other factors

ac) local communities do not care about other communities

Ans: ab

3.  What is biological diversity?

a) Building a sustainable society

b) Number of and respective / relative ratios of organisms in a balanced ecosystem

c) number of earths organisms

d) number and variety of earth’s organisms

.

Ans: d

4.  Define sustainability

a) use < carrying capacity

b) use levels  = synthesis / regeneration levels

c) development = net loss of material

d) production = consumption

e) unrestricted limits

ab) all of the above

ac) some of the above

ad) none of the above

Ans: ae
5.  In what way would improving the status of women in developing countries have a positive impact on achieving sustainable development?

a) Women are disproportionately disadvantaged

b) Women are charged with child care

c) Women are the only ones that think or work

d) Improvement in women’s status contributes to the stability and prosperity of the community

e) nothing

Ans: d

6. What should you do to improve the global environment?  What can you do to improve the global environment?  What will you do to improve the global environment? 

a) Take responsibility for others actions

b) Take responsibility for my actions

c) Practice consumption

d) Practice scarcity

e) Practice conservation, recycling and reuse

ab) Base all my decisions on long term consequences to the environment

ac) influence my nearest social communities to practice what I do

ad) some blend of the above

ae) not change anything I do

Ans: ad
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		200		100		100		100		100
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Sheet4

		Time		Population

		10		4.1681155834

		20		4.5851979928

		30		4.3063180668

		40		5.123785693

		50		4.9440460723

		60		5.1728993877

		70		6.2151153369

		80		5.2410331774

		90		7.2599940737

		100		6.441539863

		110		7.491477374

		120		8.9750359032

		130		8.047609415

		140		12.1090314531

		150		15.9276853556

		160		23.6143844835

		170		25.3325569241

		180		24.2796227735

		190		28.3556743096

		200		25.3054999015

		210		28.526811812

		220		28.1583330669

		230		26.9096604709

		240		30.9132826115

		250		26.498446452

		260		30.9506828011

		270		28.9219483905

		280		28.511524679

		290		32.1753346439

		300		26.940611018

		310		32.7242575344

		320		28.8488774004

		330		29.9017891435

		340		32.6577477534

		350		27.1878415416

		360		34.0838624626

		370		28.304451934

		380		31.283600135

		390		32.5134136867

		400		27.4951383099

		410		35.0465063708

		420		27.5173029682

		430		32.6937394146

		440		31.8321811344

		450		28.0082117398

		460		35.5681940709

		470		26.6762114525

		480		34.0881499161

		490		30.7057367085

		500		28.8030371696
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10-1 Data

		Type of Coal		Noncombustible Compounds (%)		Carbon Content (%)

		Lignite		20		35

		Bituminous Coal		20 - 30		55 - 75

		Anthracite		1		95





10-Table-A

		Per-Capita Gasoline Consumption in the United States,
1950 to 1997

		Year		Gasoline (Million Barrels/Day)		Gasoline (Million Gallons/Day)		Population (Millions)		Gasoline Consumption (Gallons/Day/Person)

		1950		2.72		114.24		151.3		0.76

		1955		3.66		153.72		165.1		0.93

		1960		4.13		173.46		179.3		0.97

		1965		4.59		192.78		193.5		1.00

		1970		5.78		242.76		203.2		1.19

		1975		6.67		280.14		215.5		1.30

		1980		6.58		276.36		226.5		1.22

		1985		6.83		286.86		238.7		1.20

		1990		7.23		303.66		248.7		1.22

		1995		7.79		327.18		263.2		1.24

		1997		8.02		336.84		267.7		1.26
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10-12 Data

		Area		Percent of Worldwide Oil Reserves (1998)

		Persian Gulf Countries		64.0%

		North America		7.1%

		South and Central America		6.5%

		Africa		7.9%

		Eastern Europe and former U.S.S.R.		6.6%

		Asia and Oceania		5.9%

		Western Europe		2.0%
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12-13 Data

		Energy Use per Dollar of GNP (megajoules)

		Year		U.S.		Europe		Japan

		1986		19.7		15.8		10.5

		1987		17.1		17.9		9.7

		1989		16		15.1		7.5

		1991		15.2		10.4		5.9

		1993		14.1		9.4		5.2

		1995		14.2		12.2		4.8
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5-11d Data

		Days		Species A		Species B

		0		0		0.15

		0.2		0		0.1576021507

		0.4		0.0607738523		0.1638033989

		0.6		0.1121574122		0.1698075145

		0.8		0.1566678764		0.1756096192

		1		0.1959288883		0.1812050808

		1.2		0.2310490602		0.1865895186

		1.4		0.2628191201		0.1917588093

		1.6		0.2918229125		0.1967090915

		1.8		0.318503815		0.2014367709

		2		0.3432064724		0.2059385242

		2.2		0.3662040962		0.2102113033

		2.4		0.3877169366		0.2142523392

		2.6		0.4079251439		0.2180591453

		2.8		0.4269779485		0.2216295201

		3		0.4450003556		0.2249615506

		3.2		0.4620981204		0.2280536137

		3.4		0.4783615084		0.2309043791

		3.6		0.4938681803		0.2335128101

		3.8		0.5086854345		0.2358781654

		4		0.5228719726		0.238

		4.2		0.5364793041		0.2398781654

		4.4		0.5495528752		0.2415128101

		4.6		0.5621329845		0.2429043791

		4.8		0.5742555326		0.2440536137

		5		0.5859526392		0.2449615506

		5.2		0.5972531564		0.2456295201

		5.4		0.6081830974		0.2460591453

		5.6		0.6187659968		0.2462523392

		5.8		0.6290232163		0.2462113033

		6		0.6389742041		0.2459385242

		6.2		0.6486367164		0.2454367709

		6.4		0.6580270087		0.2447090915

		6.6		0.6671600001		0.2437588093

		6.8		0.6760494158		0.2425895186

		7		0.6847079112		0.2412050808

		7.2		0.6931471806		0.2396096192

		7.4		0.7013780514		0.2378075145

		7.6		0.7094105686		0.2358033989

		7.8		0.7172540678		0.2336021507

		8		0.7249172405		0.2312088886

		8.2		0.7324081924		0.2286289651

		8.4		0.7397344947		0.2258679601

		8.6		0.7469032298		0.2229316741

		8.8		0.7539210328		0.2198261213

		9		0.7607941286		0.2165575219

		9.2		0.7675283643		0.2131322951

		9.4		0.7741292401		0.2095570505

		9.6		0.7806019354		0.2058385807

		9.8		0.7869513337		0.2019838528

		10		0.7931820447		0.198

		10.2		0.7992984243		0.1938943126

		10.4		0.8053045928		0.1896742294

		10.6		0.8112044518		0.1853473286

		10.8		0.8170016994		0.1809213187

		11		0.8226998438		0.1764040287

		11.2		0.8283022166		0.1718033989

		11.4		0.8338119839		0.1671274712

		11.6		0.8392321575		0.1623843791

		11.8		0.8445656047		0.1575823382

		12		0.849815057		0.1527296355

		12.2		0.8549831192		0.1478346202

		12.4		0.8600722765		0.1429056927

		12.6		0.8650849023		0.1379512947

		12.8		0.8700232642		0.1329798993

		13		0.8748895307		0.128

		13.2		0.8796857765		0.1230201007

		13.4		0.8844139882		0.1180487053

		13.6		0.8890760689		0.1130943073

		13.8		0.8936738429		0.1081653798

		14		0.8982090603		0.1032703645

		14.2		0.9026834004		0.0984176618

		14.4		0.907098476		0.0936156209

		14.6		0.9114558365		0.0888725288

		14.8		0.9157569714		0.0841966011

		15		0.9200033133		0.0795959713

		15.2		0.9241962407		0.0750786813

		15.4		0.9283370807		0.0706526714

		15.6		0.9324271116		0.0663257706

		15.8		0.9364675651		0.0621056874

		16		0.9404596288		0.058

		16.2		0.944404448		0.0540161472

		16.4		0.9483031279		0.0501614193

		16.6		0.9521567354		0.0464429495

		16.8		0.9559663007		0.0428677049

		17		0.9597328191		0.0394424781

		17.2		0.9634572526		0.0361738787

		17.4		0.9671405314		0.0330683259

		17.6		0.9707835549		0.0301320399

		17.8		0.9743871936		0.0273710349

		18		0.9779522899		0.0247911114
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5-13 Data

		Structural Complexity of Vegetation		Number of Bird Species

		0.2		18

		2		36

		3		39

		4.5		53

		4.6		69

		4.7		65

		5		70

		5.2		73

		6		87

		6.2		71

		6.5		83
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18-3 Data

		Year		Days

		1970		77

		1971		63

		1972		69

		1973		56

		1974		56

		1975		61

		1976		66

		1977		79

		1978		77

		1979		85

		1980		81

		1981		72

		1982		77

		1983		88

		1984		73

		1985		85

		1986		100

		1987		104

		1988		89

		1989		70

		1990		64

		1991		72

		1992		69

		1993		76

		1994		66

		1995		63

		1996		53

		1997		58

		1998		64

		1999		62
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19-3 Data

		Sources of air pollutants		Percent

		Construction/Roads		70.0%

		Agriculture		14.6%

		Fuel Combustion (except in vehicles)		2.2%

		Industrial Processes		2.0%

		Transportation		1.6%

		Miscellaneous		9.6%

				100.0%
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19-9 Data

		Emission Type		1970		1997

		Carton monoxide		116.1		79

		Nitrogen oxides		18.7		20.8

		Volatile organic compounds		27.7		17.4

		Particulate matter (PM-10)		11.1		2.7

		Sulfur dioxide		28.3		18.4
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2 Data

				A		B		C		D

		0		0		0		0		0

		5		0		1		0		0

		10		0		2		0		1

		15		0		3		0		2

		20		1		5		0		3

		25		2		8		0		5

		30		3		12		0		7

		35		5		16		0		10

		40		8		21		0		16

		45		12		26		1		24

		50		16		32		2		32

		55		21		38		3		42

		60		26		44		5		52

		65		32		50		8		64

		70		38		56		12		76

		75		44		62		16		88

		80		50		68		21		100

		85		56		73		26		100

		90		62		78		32		100

		95		68		82		38		100

		100		73		86		44		100

		105		78		89		50		100

		110		82		91.3		56		100

		115		86		94		62		100

		120		89		96		68		100

		125		91.3		97.5		73		100

		130		94		98.5		78		100

		135		96		99		82		100

		140		97.5		99.3		86		100

		145		98.5		99.5		89		100

		150		99		99.6		91.3		100

		155		99.3		99.7		94		100

		160		99.5		99.8		96		100

		165		99.6		99.9		97.5		100

		170		99.7		100		98.5		100

		175		99.8		100		99		100

		180		99.9		100		99.3		100

		185		100		100		99.5		100

		190		100		100		99.6		100

		195		100		100		99.7		100

		200		100		100		100		100





2-Q25 Chart
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2-Q27 Chart
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2-Q28 Chart
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Sheet2
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Sheet3

		Time		Population

		1		1

		2		4

		3		9

		4		16

		5		25

		6		36

		7		49

		8		64

		9		81

		10		100

		11		121

		12		144

		13		169

		14		196

		15		225

		16		256

		17		289

		18		324

		19		361

		20		400





Chart4

		1

		2

		3

		4

		5

		6

		7

		8

		9

		10

		11

		12

		13

		14

		15

		16

		17

		18

		19

		20



Population

Time (in years)

Population Size

1

4

9

16

25

36

49

64

81

100

121

144

169

196

225

256

289

324

361

400



Sheet4

		Time		Population

		10		4.1681155834

		20		4.5851979928

		30		4.3063180668

		40		5.123785693

		50		4.9440460723

		60		5.1728993877

		70		6.2151153369

		80		5.2410331774

		90		7.2599940737

		100		6.441539863

		110		7.491477374

		120		8.9750359032

		130		8.047609415

		140		12.1090314531

		150		15.9276853556

		160		23.6143844835

		170		25.3325569241

		180		24.2796227735

		190		28.3556743096

		200		25.3054999015

		210		28.526811812

		220		28.1583330669

		230		26.9096604709

		240		30.9132826115

		250		26.498446452

		260		30.9506828011

		270		28.9219483905

		280		28.511524679

		290		32.1753346439

		300		26.940611018

		310		32.7242575344

		320		28.8488774004

		330		29.9017891435

		340		32.6577477534

		350		27.1878415416

		360		34.0838624626

		370		28.304451934

		380		31.283600135

		390		32.5134136867

		400		27.4951383099

		410		35.0465063708

		420		27.5173029682

		430		32.6937394146

		440		31.8321811344

		450		28.0082117398

		460		35.5681940709

		470		26.6762114525

		480		34.0881499161

		490		30.7057367085

		500		28.8030371696
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5-11d Data

		Days		Species A		Species B

		0		0.0317700599		0.15

		0.2		0.0874547548		0.1576021507

		0.4		0.135155036		0.1638033989

		0.6		0.1768760837		0.1698075145

		0.8		0.2139512954		0.1756096192

		1		0.2473124482		0.1812050808

		1.2		0.2776363743		0.1865895186

		1.4		0.305430244		0.1917588093

		1.6		0.3310839243		0.1967090915

		1.8		0.354903579		0.2014367709

		2		0.3771340372		0.2059385242

		2.2		0.3979741562		0.2102113033

		2.4		0.4175876562		0.2142523392

		2.6		0.4361109399		0.2180591453

		2.8		0.453658851		0.2216295201

		3		0.4703289912		0.2249615506

		3.2		0.4862050076		0.2280536137

		3.4		0.5013591323		0.2309043791

		3.6		0.5158541696		0.2335128101

		3.8		0.5297450684		0.2358781654

		4		0.5430801799		0.238

		4.2		0.5559022735		0.2398781654

		4.4		0.5682493641		0.2415128101

		4.6		0.5801553916		0.2429043791

		4.8		0.5916507836		0.2440536137

		5		0.6027629237		0.2449615506

		5.2		0.6135165445		0.2456295201

		5.4		0.623934059		0.2460591453

		5.6		0.6340358421		0.2462523392

		5.8		0.6438404705		0.2462113033

		6		0.653364928		0.2459385242

		6.2		0.6626247827		0.2454367709

		6.4		0.6716343402		0.2447090915

		6.6		0.6804067763		0.2437588093

		6.8		0.6889542532		0.2425895186

		7		0.6972880206		0.2412050808

		7.2		0.7054185049		0.2396096192

		7.4		0.7133553878		0.2378075145

		7.6		0.7211076752		0.2358033989

		7.8		0.7286837589		0.2336021507

		8		0.7360914712		0.2312088886

		8.2		0.7433381334		0.2286289651

		8.4		0.7504305995		0.2258679601

		8.6		0.7573752952		0.2229316741

		8.8		0.7641782524		0.2198261213

		9		0.7708451413		0.2165575219

		9.2		0.7773812984		0.2131322951

		9.4		0.7837917524		0.2095570505

		9.6		0.7900812472		0.2058385807

		9.8		0.7962542631		0.2019838528

		10		0.8023150361		0.198

		10.2		0.8082675752		0.1938943126

		10.4		0.8141156785		0.1896742294

		10.6		0.8198629473		0.1853473286

		10.8		0.8255128		0.1809213187

		11		0.8310684842		0.1764040287

		11.2		0.8365330875		0.1718033989

		11.4		0.8419095481		0.1671274712

		11.6		0.8472006645		0.1623843791

		11.8		0.8524091038		0.1575823382

		12		0.8575374101		0.1527296355

		12.2		0.8625880117		0.1478346202

		12.4		0.8675632285		0.1429056927

		12.6		0.8724652776		0.1379512947

		12.8		0.87729628		0.1329798993

		13		0.8820582658		0.128

		13.2		0.8867531791		0.1230201007

		13.4		0.8913828831		0.1180487053

		13.6		0.8959491646		0.1130943073

		13.8		0.9004537377		0.1081653798

		14		0.9048982479		0.1032703645

		14.2		0.9092842761		0.0984176618

		14.4		0.9136133413		0.0936156209

		14.6		0.9178869041		0.0888725288

		14.8		0.9221063697		0.0841966011

		15		0.9262730907		0.0795959713

		15.2		0.9303883693		0.0750786813

		15.4		0.9344534603		0.0706526714

		15.6		0.9384695731		0.0663257706

		15.8		0.942437874		0.0621056874

		16		0.9463594878		0.058

		16.2		0.9502355005		0.0540161472

		16.4		0.9540669603		0.0501614193

		16.6		0.9578548799		0.0464429495

		16.8		0.9616002376		0.0428677049

		17		0.9653039794		0.0394424781

		17.2		0.9689670199		0.0361738787

		17.4		0.972590244		0.0330683259

		17.6		0.976174508		0.0301320399

		17.8		0.9797206407		0.0273710349

		18		0.983229445		0.0247911114





5-11d Chart
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5-13 Data

		Structural Complexity of Vegetation		Number of Bird Species

		0.2		18

		2		36

		3		39

		4.5		53

		4.6		69

		4.7		65

		5		70

		5.2		73

		6		87

		6.2		71

		6.5		83
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10-1 Data

		Type of Coal		Noncombustible Compounds (%)		Carbon Content (%)

		Lignite		20		35

		Bituminous Coal		20 - 30		55 - 75

		Anthracite		1		95





10-Table-A

		Per-Capita Gasoline Consumption in the United States,
1950 to 1997

		Year		Gasoline (Million Barrels/Day)		Gasoline Use		Population		Gasoline Consumption (Gallons/Day/Person)

		1950		2.72		114.24		151.3		0.76

		1955		3.66		153.72		165.1		0.93

		1960		4.13		173.46		179.3		0.97

		1965		4.59		192.78		193.5		1.00

		1970		5.78		242.76		203.2		1.19

		1975		6.67		280.14		215.5		1.30

		1980		6.58		276.36		226.5		1.22

		1985		6.83		286.86		238.7		1.20

		1990		7.23		303.66		248.7		1.22

		1995		7.79		327.18		263.2		1.24

		1997		8.02		336.84		267.7		1.26

						Gasoline (Million Gallons/Day)		Population (Millions)
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10-12 Data

		Area		Percent of Worldwide Oil Reserves (1998)

		Persian Gulf Countries		64.0%

		North America		7.1%

		South and Central America		6.5%

		Africa		7.9%

		Eastern Europe and former U.S.S.R.		6.6%

		Asia and Oceania		5.9%

		Western Europe		2.0%
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12-13 Data

		Energy Use per Dollar of GNP (megajoules)

		Year		U.S.		Europe		Japan

		1986		19.7		15.8		10.5

		1987		17.1		17.9		9.7

		1989		16		15.1		7.5

		1991		15.2		10.4		5.9

		1993		14.1		9.4		5.2

		1995		14.2		12.2		4.8





12-13 Chart
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18-3 Data

		Year		Days

		1970		77

		1971		63

		1972		69

		1973		56

		1974		56

		1975		61

		1976		66

		1977		79

		1978		77

		1979		85

		1980		81

		1981		72

		1982		77

		1983		88

		1984		73

		1985		85

		1986		100

		1987		104

		1988		89

		1989		70

		1990		64

		1991		72

		1992		69

		1993		76

		1994		66

		1995		63

		1996		53

		1997		58

		1998		64

		1999		62
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19-3 Data

		Sources of air pollutants		Percent

		Construction/Roads		70.0%

		Agriculture		14.6%

		Fuel Combustion (except in vehicles)		2.2%

		Industrial Processes		2.0%

		Transportation		1.6%

		Miscellaneous		9.6%

				100.0%





19-3 Chart
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19-9 Data

		Emission Type		1970		1997

		Carbon monoxide		116.1		79

		Nitrogen oxides		18.7		20.8

		Volatile organic compounds		27.7		17.4

		Particulate matter		11.1		2.7

		Sulfur dioxide		28.3		18.4
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20-1 Data

		Year		Global Average Temperature (C)

		1960		13.96

		1965		13.88

		1966		13.96

		1967		14.00

		1968		13.94

		1969		14.03

		1970		14.02

		1971		13.93

		1972		14.01

		1973		14.11

		1974		13.92

		1975		13.94

		1976		13.81

		1977		14.11

		1978		14.04

		1979		14.08

		1980		14.18

		1981		14.30

		1982		14.09

		1983		14.28

		1984		14.13

		1985		14.10

		1986		14.16

		1987		14.28

		1988		14.32

		1989		14.24

		1990		14.40

		1991		14.36

		1992		14.11

		1993		14.12

		1994		14.21

		1995		14.38

		1996		14.32

		1997		14.40

		1998		14.57





20-1 Chart
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20-9 Data

		United States		5.37

		Canada		3.76

		Russian Federation		2.91

		Germany		2.87

		United Kingdom		2.59

		Japan		2.54

		South Korea		2.46

		France		1.69

		China		0.76

		Brazil		0.46

		India		0.29

		Nigeria		0.20
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21-2 Data

		Distance downstream from sewage spill		BOD		Dissolved Oxygen		Fish kill

		-30		1.5		9

		-10		1.5		8.9

		-5		1.5		8.7

		0		23		8

		15		18		5		4

		30		13		2		4

		45		10		1.8		4

		60		7		2.1		4

		75		6.2		3.2		4

		90		5.5		4.3		4

		105		5		6		4

		120		4.5		8

		135		4.2		10

		150		4.1		11





21-2 Chart
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22-6 Data

		Time		Insect Pest		Insect Predator

		0		15		5

		30		20		5

		60		23.6602540378		6.5

		90		25		7.5980762114

		120		23.6602540378		8

		150		20		7.5980762114

		180		15		6.5

		210		10		5

		240		6.3397459622		3.5

		270		5		2.4019237886

		300		6.3397459622		2

		330		10		2.4019237886

		360		15		3.5

		390		20		5

		420		23.6602540378		6.5

		450		25		7.5980762114

		480		23.6602540378		8

		510		20		7.5980762114

		540		15		6.5

		570		1		0

		600		1		0

		630		1		0

		660		1		0

		690		1		0

		720		1		0

		750		4		0

		780		9		0

		810		16		0

		840		25		0

		870		36		0

		900		49		0





22-6 Chart

		0		0

		30		30

		60		60

		90		90

		120		120

		150		150

		180		180

		210		210

		240		240

		270		270

		300		300

		330		330

		360		360

		390		390

		420		420

		450		450

		480		480

		510		510

		540		540

		570		570

		600		600

		630		630

		660		660

		690		690

		720		720

		750		750

		780		780

		810		810

		840		840

		870		870

		900		900



Natural Population Fluctuations

Pesticide application

Insect Pest

Insect Predator

Time

Population

15

5

20

5

23.6602540378

6.5

25

7.5980762114

23.6602540378

8

20

7.5980762114

15

6.5

10

5

6.3397459622

3.5

5

2.4019237886

6.3397459622

2

10

2.4019237886

15

3.5

20

5

23.6602540378

6.5

25

7.5980762114

23.6602540378

8

20

7.5980762114

15

6.5

1

0

1

0

1

0

1

0

1

0

1

0

4

0

9

0

16

0

25

0

36

0

49

0



23-2 Data

		Paper		38.6

		Yard Waste		12.8

		Food Waste		10.1

		Plastics		9.9

		Metals		7.7

		Glass		5.5

		Wood		5.3

		Other		10.1
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23-9 Data

		Country		Recycled Municipal Wastes (%)

		United States		23

		Japan		20

		Sweden		16

		Germany		16

		Canada		10

		France		3

		United Kingdom		2
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_1113461031.xls
2 Data

				A		B		C		D

		0		0		0		0		0

		5		0		1		0		0

		10		0		2		0		1

		15		0		3		0		2

		20		1		5		0		3

		25		2		8		0		5

		30		3		12		0		7

		35		5		16		0		10

		40		8		21		0		16

		45		12		26		1		24

		50		16		32		2		32

		55		21		38		3		42

		60		26		44		5		52

		65		32		50		8		64

		70		38		56		12		76

		75		44		62		16		88

		80		50		68		21		100

		85		56		73		26		100

		90		62		78		32		100

		95		68		82		38		100

		100		73		86		44		100

		105		78		89		50		100

		110		82		91.3		56		100

		115		86		94		62		100

		120		89		96		68		100

		125		91.3		97.5		73		100

		130		94		98.5		78		100

		135		96		99		82		100

		140		97.5		99.3		86		100

		145		98.5		99.5		89		100

		150		99		99.6		91.3		100

		155		99.3		99.7		94		100

		160		99.5		99.8		96		100

		165		99.6		99.9		97.5		100

		170		99.7		100		98.5		100

		175		99.8		100		99		100

		180		99.9		100		99.3		100

		185		100		100		99.5		100

		190		100		100		99.6		100

		195		100		100		99.7		100

		200		100		100		100		100





2-Q25 Chart
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2-Q27 Chart
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2-Q28 Chart

		0		0		0		0

		5		5		5		5

		10		10		10		10

		15		15		15		15

		20		20		20		20

		25		25		25		25

		30		30		30		30

		35		35		35		35

		40		40		40		40

		45		45		45		45

		50		50		50		50

		55		55		55		55

		60		60		60		60

		65		65		65		65

		70		70		70		70

		75		75		75		75

		80		80		80		80

		85		85		85		85

		90		90		90		90

		95		95		95		95

		100		100		100		100

		105		105		105		105

		110		110		110		110

		115		115		115		115

		120		120		120		120

		125		125		125		125

		130		130		130		130

		135		135		135		135

		140		140		140		140

		145		145		145		145

		150		150		150		150

		155		155		155		155

		160		160		160		160

		165		165		165		165

		170		170		170		170

		175		175		175		175

		180		180		180		180

		185		185		185		185

		190		190		190		190

		195		195		195		195

		200		200		200		200



A

B

C

D

Dose (mg/kg body mass)

Percent mortality

0

0

0

0

0

1

0

0

0

2

0

1

0

3

0

2

1

5

0

3

2

8

0

5

3

12

0

7

5

16

0

10

8

21

0

16

12

26

1

24

16

32

2

32

21

38

3

42

26

44

5

52

32

50

8

64

38

56

12

76

44

62

16

88

50

68

21

100

56

73

26

100

62

78

32

100

68

82

38

100

73

86

44

100

78

89

50

100

82

91.3

56

100

86

94

62

100

89

96

68

100

91.3

97.5

73

100

94

98.5

78

100

96

99

82

100

97.5

99.3

86

100

98.5

99.5

89

100

99

99.6

91.3

100

99.3

99.7

94

100

99.5

99.8

96

100

99.6

99.9

97.5

100

99.7

100

98.5

100

99.8

100

99

100

99.9

100

99.3

100

100

100

99.5

100

100

100

99.6

100

100

100

99.7

100

100

100

100

100



Sheet2

		0		100

		5		75

		10		45

		15		30

		30		15

		45		10

		75		5

		100		0





Chart3

		0

		5

		10

		15

		30

		45

		75

		100



C

B

A

Number of Old-Growth Forests Remaining

Public Willingness to Pay to Preserve an Intact Old-Growth Forest

100

75

45

30

15

10

5

0



Sheet3

		Time		Population

		1		1

		2		4

		3		9

		4		16

		5		25

		6		36

		7		49

		8		64

		9		81

		10		100

		11		121

		12		144

		13		169

		14		196

		15		225

		16		256

		17		289

		18		324

		19		361

		20		400





Chart4

		1

		2

		3

		4

		5

		6

		7

		8

		9

		10

		11

		12

		13

		14

		15

		16

		17

		18

		19

		20



Population

Time (in years)

Population Size

1

4

9

16

25

36

49

64

81

100

121

144

169

196

225

256

289

324

361

400



Sheet4

		Time		Population

		10		4.1681155834

		20		4.5851979928

		30		4.3063180668

		40		5.123785693

		50		4.9440460723

		60		5.1728993877

		70		6.2151153369

		80		5.2410331774
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		490		30.7057367085
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5-11d Data

		Days		Species A		Species B

		0		0.0317700599		0.15

		0.2		0.0874547548		0.1576021507

		0.4		0.135155036		0.1638033989

		0.6		0.1768760837		0.1698075145

		0.8		0.2139512954		0.1756096192

		1		0.2473124482		0.1812050808

		1.2		0.2776363743		0.1865895186

		1.4		0.305430244		0.1917588093

		1.6		0.3310839243		0.1967090915

		1.8		0.354903579		0.2014367709

		2		0.3771340372		0.2059385242

		2.2		0.3979741562		0.2102113033

		2.4		0.4175876562		0.2142523392

		2.6		0.4361109399		0.2180591453

		2.8		0.453658851		0.2216295201

		3		0.4703289912		0.2249615506

		3.2		0.4862050076		0.2280536137

		3.4		0.5013591323		0.2309043791

		3.6		0.5158541696		0.2335128101

		3.8		0.5297450684		0.2358781654

		4		0.5430801799		0.238

		4.2		0.5559022735		0.2398781654

		4.4		0.5682493641		0.2415128101

		4.6		0.5801553916		0.2429043791

		4.8		0.5916507836		0.2440536137

		5		0.6027629237		0.2449615506

		5.2		0.6135165445		0.2456295201

		5.4		0.623934059		0.2460591453

		5.6		0.6340358421		0.2462523392

		5.8		0.6438404705		0.2462113033

		6		0.653364928		0.2459385242

		6.2		0.6626247827		0.2454367709

		6.4		0.6716343402		0.2447090915

		6.6		0.6804067763		0.2437588093

		6.8		0.6889542532		0.2425895186

		7		0.6972880206		0.2412050808

		7.2		0.7054185049		0.2396096192

		7.4		0.7133553878		0.2378075145

		7.6		0.7211076752		0.2358033989

		7.8		0.7286837589		0.2336021507

		8		0.7360914712		0.2312088886

		8.2		0.7433381334		0.2286289651

		8.4		0.7504305995		0.2258679601

		8.6		0.7573752952		0.2229316741

		8.8		0.7641782524		0.2198261213

		9		0.7708451413		0.2165575219

		9.2		0.7773812984		0.2131322951

		9.4		0.7837917524		0.2095570505

		9.6		0.7900812472		0.2058385807

		9.8		0.7962542631		0.2019838528

		10		0.8023150361		0.198

		10.2		0.8082675752		0.1938943126

		10.4		0.8141156785		0.1896742294

		10.6		0.8198629473		0.1853473286

		10.8		0.8255128		0.1809213187

		11		0.8310684842		0.1764040287

		11.2		0.8365330875		0.1718033989

		11.4		0.8419095481		0.1671274712

		11.6		0.8472006645		0.1623843791

		11.8		0.8524091038		0.1575823382

		12		0.8575374101		0.1527296355

		12.2		0.8625880117		0.1478346202

		12.4		0.8675632285		0.1429056927

		12.6		0.8724652776		0.1379512947

		12.8		0.87729628		0.1329798993

		13		0.8820582658		0.128

		13.2		0.8867531791		0.1230201007

		13.4		0.8913828831		0.1180487053

		13.6		0.8959491646		0.1130943073

		13.8		0.9004537377		0.1081653798

		14		0.9048982479		0.1032703645

		14.2		0.9092842761		0.0984176618

		14.4		0.9136133413		0.0936156209

		14.6		0.9178869041		0.0888725288

		14.8		0.9221063697		0.0841966011

		15		0.9262730907		0.0795959713

		15.2		0.9303883693		0.0750786813

		15.4		0.9344534603		0.0706526714

		15.6		0.9384695731		0.0663257706

		15.8		0.942437874		0.0621056874

		16		0.9463594878		0.058

		16.2		0.9502355005		0.0540161472

		16.4		0.9540669603		0.0501614193

		16.6		0.9578548799		0.0464429495

		16.8		0.9616002376		0.0428677049

		17		0.9653039794		0.0394424781

		17.2		0.9689670199		0.0361738787

		17.4		0.972590244		0.0330683259

		17.6		0.976174508		0.0301320399

		17.8		0.9797206407		0.0273710349

		18		0.983229445		0.0247911114
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5-13 Data

		Structural Complexity of Vegetation		Number of Bird Species

		0.2		18

		2		36

		3		39

		4.5		53

		4.6		69

		4.7		65

		5		70

		5.2		73

		6		87
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		6.5		83
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10-1 Data

		Type of Coal		Noncombustible Compounds (%)		Carbon Content (%)

		Lignite		20		35

		Bituminous Coal		20 - 30		55 - 75

		Anthracite		1		95





10-Table-A

		Per-Capita Gasoline Consumption in the United States,
1950 to 1997

		Year		Gasoline (Million Barrels/Day)		Gasoline Use		Population		Gasoline Consumption (Gallons/Day/Person)

		1950		2.72		114.24		151.3		0.76

		1955		3.66		153.72		165.1		0.93

		1960		4.13		173.46		179.3		0.97

		1965		4.59		192.78		193.5		1.00

		1970		5.78		242.76		203.2		1.19

		1975		6.67		280.14		215.5		1.30

		1980		6.58		276.36		226.5		1.22

		1985		6.83		286.86		238.7		1.20

		1990		7.23		303.66		248.7		1.22

		1995		7.79		327.18		263.2		1.24

		1997		8.02		336.84		267.7		1.26

						Gasoline (Million Gallons/Day)		Population (Millions)
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10-12 Data

		Area		Percent of Worldwide Oil Reserves (1998)

		Persian Gulf Countries		64.0%

		North America		7.1%

		South and Central America		6.5%

		Africa		7.9%

		Eastern Europe and former U.S.S.R.		6.6%

		Asia and Oceania		5.9%

		Western Europe		2.0%





10-12 Chart
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12-13 Data

		Energy Use per Dollar of GNP (megajoules)

		Year		U.S.		Europe		Japan

		1986		19.7		15.8		10.5

		1987		17.1		17.9		9.7

		1989		16		15.1		7.5

		1991		15.2		10.4		5.9

		1993		14.1		9.4		5.2

		1995		14.2		12.2		4.8





12-13 Chart
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18-3 Data

		Year		Days

		1970		77

		1971		63

		1972		69

		1973		56

		1974		56

		1975		61

		1976		66

		1977		79

		1978		77

		1979		85

		1980		81

		1981		72

		1982		77

		1983		88

		1984		73

		1985		85

		1986		100

		1987		104

		1988		89

		1989		70

		1990		64

		1991		72

		1992		69

		1993		76

		1994		66

		1995		63

		1996		53

		1997		58

		1998		64

		1999		62





18-3 Chart
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19-3 Data

		Sources of air pollutants		Percent

		Construction/Roads		70.0%

		Agriculture		14.6%

		Fuel Combustion (except in vehicles)		2.2%

		Industrial Processes		2.0%

		Transportation		1.6%

		Miscellaneous		9.6%

				100.0%





19-3 Chart
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19-9 Data

		Emission Type		1970		1997

		Carbon monoxide		116.1		79

		Nitrogen oxides		18.7		20.8

		Volatile organic compounds		27.7		17.4

		Particulate matter		11.1		2.7

		Sulfur dioxide		28.3		18.4





19-9 Chart
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20-1 Data

		Year		Global Average Temperature (C)

		1960		13.96

		1965		13.88

		1966		13.96

		1967		14.00

		1968		13.94

		1969		14.03

		1970		14.02

		1971		13.93

		1972		14.01

		1973		14.11

		1974		13.92

		1975		13.94

		1976		13.81

		1977		14.11

		1978		14.04

		1979		14.08

		1980		14.18

		1981		14.30

		1982		14.09

		1983		14.28

		1984		14.13

		1985		14.10

		1986		14.16

		1987		14.28

		1988		14.32

		1989		14.24

		1990		14.40

		1991		14.36

		1992		14.11

		1993		14.12

		1994		14.21

		1995		14.38

		1996		14.32

		1997		14.40

		1998		14.57





20-1 Chart
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20-9 Data

		United States		5.37

		Canada		3.76

		Russian Federation		2.91

		Germany		2.87

		United Kingdom		2.59

		Japan		2.54

		South Korea		2.46

		France		1.69

		China		0.76

		Brazil		0.46

		India		0.29

		Nigeria		0.20





20-9 Chart
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21-2 Data

		Distance downstream from sewage spill		BOD		Dissolved Oxygen		Fish kill

		-30		1.5		9

		-10		1.5		8.9

		-5		1.5		8.7

		0		23		8

		15		18		5		4

		30		13		2		4

		45		10		1.8		4

		60		7		2.1		4

		75		6.2		3.2		4

		90		5.5		4.3		4

		105		5		6		4

		120		4.5		8

		135		4.2		10

		150		4.1		11
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23-2 Data

		Paper		37.40

		Yard Waste		12.00

		Food Waste		11.20

		Plastics		10.70

		Metals		7.80

		Rubber, Leather, and Textiles		6.70

		Glass		5.50

		Wood		5.50

		Other		3.20

				100.00





23-2 Chart
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_1113462929.xls
2 Data

				A		B		C		D

		0		0		0		0		0

		5		0		1		0		0

		10		0		2		0		1

		15		0		3		0		2

		20		1		5		0		3

		25		2		8		0		5

		30		3		12		0		7

		35		5		16		0		10

		40		8		21		0		16

		45		12		26		1		24

		50		16		32		2		32

		55		21		38		3		42

		60		26		44		5		52

		65		32		50		8		64

		70		38		56		12		76

		75		44		62		16		88

		80		50		68		21		100

		85		56		73		26		100

		90		62		78		32		100

		95		68		82		38		100

		100		73		86		44		100

		105		78		89		50		100

		110		82		91.3		56		100

		115		86		94		62		100

		120		89		96		68		100

		125		91.3		97.5		73		100

		130		94		98.5		78		100

		135		96		99		82		100

		140		97.5		99.3		86		100

		145		98.5		99.5		89		100

		150		99		99.6		91.3		100

		155		99.3		99.7		94		100

		160		99.5		99.8		96		100

		165		99.6		99.9		97.5		100

		170		99.7		100		98.5		100

		175		99.8		100		99		100

		180		99.9		100		99.3		100

		185		100		100		99.5		100

		190		100		100		99.6		100

		195		100		100		99.7		100

		200		100		100		100		100





2-Q25 Chart
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2-Q27 Chart
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2-Q28 Chart
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Sheet2
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Sheet3

		Time		Population

		1		1

		2		4

		3		9

		4		16

		5		25

		6		36

		7		49

		8		64

		9		81

		10		100

		11		121

		12		144

		13		169

		14		196

		15		225

		16		256

		17		289

		18		324

		19		361

		20		400
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Sheet4

		Time		Population

		10		4.1681155834

		20		4.5851979928

		30		4.3063180668

		40		5.123785693

		50		4.9440460723

		60		5.1728993877

		70		6.2151153369

		80		5.2410331774

		90		7.2599940737

		100		6.441539863

		110		7.491477374

		120		8.9750359032

		130		8.047609415

		140		12.1090314531

		150		15.9276853556

		160		23.6143844835

		170		25.3325569241

		180		24.2796227735

		190		28.3556743096

		200		25.3054999015

		210		28.526811812

		220		28.1583330669

		230		26.9096604709

		240		30.9132826115

		250		26.498446452

		260		30.9506828011

		270		28.9219483905

		280		28.511524679

		290		32.1753346439

		300		26.940611018

		310		32.7242575344

		320		28.8488774004

		330		29.9017891435

		340		32.6577477534

		350		27.1878415416

		360		34.0838624626

		370		28.304451934

		380		31.283600135

		390		32.5134136867

		400		27.4951383099

		410		35.0465063708

		420		27.5173029682

		430		32.6937394146

		440		31.8321811344

		450		28.0082117398

		460		35.5681940709

		470		26.6762114525

		480		34.0881499161

		490		30.7057367085

		500		28.8030371696
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5-11d Data

		Days		Species A		Species B

		0		0.0317700599		0.15

		0.2		0.0874547548		0.1576021507

		0.4		0.135155036		0.1638033989

		0.6		0.1768760837		0.1698075145

		0.8		0.2139512954		0.1756096192

		1		0.2473124482		0.1812050808

		1.2		0.2776363743		0.1865895186

		1.4		0.305430244		0.1917588093

		1.6		0.3310839243		0.1967090915

		1.8		0.354903579		0.2014367709

		2		0.3771340372		0.2059385242

		2.2		0.3979741562		0.2102113033

		2.4		0.4175876562		0.2142523392

		2.6		0.4361109399		0.2180591453

		2.8		0.453658851		0.2216295201

		3		0.4703289912		0.2249615506

		3.2		0.4862050076		0.2280536137

		3.4		0.5013591323		0.2309043791

		3.6		0.5158541696		0.2335128101

		3.8		0.5297450684		0.2358781654

		4		0.5430801799		0.238

		4.2		0.5559022735		0.2398781654

		4.4		0.5682493641		0.2415128101

		4.6		0.5801553916		0.2429043791

		4.8		0.5916507836		0.2440536137

		5		0.6027629237		0.2449615506

		5.2		0.6135165445		0.2456295201

		5.4		0.623934059		0.2460591453

		5.6		0.6340358421		0.2462523392

		5.8		0.6438404705		0.2462113033

		6		0.653364928		0.2459385242

		6.2		0.6626247827		0.2454367709

		6.4		0.6716343402		0.2447090915

		6.6		0.6804067763		0.2437588093

		6.8		0.6889542532		0.2425895186

		7		0.6972880206		0.2412050808

		7.2		0.7054185049		0.2396096192

		7.4		0.7133553878		0.2378075145

		7.6		0.7211076752		0.2358033989

		7.8		0.7286837589		0.2336021507

		8		0.7360914712		0.2312088886

		8.2		0.7433381334		0.2286289651

		8.4		0.7504305995		0.2258679601

		8.6		0.7573752952		0.2229316741

		8.8		0.7641782524		0.2198261213

		9		0.7708451413		0.2165575219

		9.2		0.7773812984		0.2131322951

		9.4		0.7837917524		0.2095570505
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5-13 Data

		Structural Complexity of Vegetation		Number of Bird Species
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10-1 Data

		Type of Coal		Noncombustible Compounds (%)		Carbon Content (%)

		Lignite		20		35

		Bituminous Coal		20 - 30		55 - 75

		Anthracite		1		95





10-Table-A

		Per-Capita Gasoline Consumption in the United States,
1950 to 1997

		Year		Gasoline (Million Barrels/Day)		Gasoline Use		Population		Gasoline Consumption (Gallons/Day/Person)

		1950		2.72		114.24		151.3		0.76

		1955		3.66		153.72		165.1		0.93

		1960		4.13		173.46		179.3		0.97

		1965		4.59		192.78		193.5		1.00

		1970		5.78		242.76		203.2		1.19

		1975		6.67		280.14		215.5		1.30

		1980		6.58		276.36		226.5		1.22

		1985		6.83		286.86		238.7		1.20

		1990		7.23		303.66		248.7		1.22

		1995		7.79		327.18		263.2		1.24

		1997		8.02		336.84		267.7		1.26

						Gasoline (Million Gallons/Day)		Population (Millions)
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10-12 Data

		Area		Percent of Worldwide Oil Reserves (1998)

		Persian Gulf Countries		64.0%

		North America		7.1%

		South and Central America		6.5%

		Africa		7.9%

		Eastern Europe and former U.S.S.R.		6.6%

		Asia and Oceania		5.9%

		Western Europe		2.0%
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12-13 Data

		Energy Use per Dollar of GNP (megajoules)

		Year		U.S.		Europe		Japan

		1986		19.7		15.8		10.5

		1987		17.1		17.9		9.7

		1989		16		15.1		7.5

		1991		15.2		10.4		5.9

		1993		14.1		9.4		5.2

		1995		14.2		12.2		4.8





12-13 Chart
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18-3 Data

		Year		Days

		1970		77

		1971		63

		1972		69

		1973		56

		1974		56

		1975		61

		1976		66

		1977		79

		1978		77

		1979		85

		1980		81

		1981		72

		1982		77

		1983		88

		1984		73

		1985		85

		1986		100

		1987		104

		1988		89

		1989		70

		1990		64

		1991		72

		1992		69

		1993		76

		1994		66

		1995		63

		1996		53

		1997		58

		1998		64

		1999		62
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19-3 Data

		Sources of air pollutants		Percent

		Construction/Roads		70.0%

		Agriculture		14.6%

		Fuel Combustion (except in vehicles)		2.2%

		Industrial Processes		2.0%

		Transportation		1.6%

		Miscellaneous		9.6%

				100.0%
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19-9 Data

		Emission Type		1970		1997

		Carbon monoxide		116.1		79

		Nitrogen oxides		18.7		20.8

		Volatile organic compounds		27.7		17.4

		Particulate matter		11.1		2.7

		Sulfur dioxide		28.3		18.4
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20-1 Data

		Year		Global Average Temperature (C)

		1960		13.96

		1965		13.88

		1966		13.96

		1967		14.00

		1968		13.94

		1969		14.03

		1970		14.02

		1971		13.93

		1972		14.01

		1973		14.11

		1974		13.92

		1975		13.94

		1976		13.81

		1977		14.11

		1978		14.04

		1979		14.08

		1980		14.18

		1981		14.30

		1982		14.09

		1983		14.28

		1984		14.13

		1985		14.10

		1986		14.16

		1987		14.28

		1988		14.32

		1989		14.24

		1990		14.40

		1991		14.36

		1992		14.11

		1993		14.12

		1994		14.21

		1995		14.38

		1996		14.32

		1997		14.40

		1998		14.57





20-1 Chart
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20-9 Data

		United States		5.37

		Canada		3.76

		Russian Federation		2.91

		Germany		2.87

		United Kingdom		2.59

		Japan		2.54

		South Korea		2.46

		France		1.69

		China		0.76

		Brazil		0.46

		India		0.29

		Nigeria		0.20
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21-2 Data

		Distance downstream from sewage spill		BOD		Dissolved Oxygen		Fish kill

		-30		1.5		9

		-10		1.5		8.9

		-5		1.5		8.7

		0		23		8

		15		18		5		4

		30		13		2		4

		45		10		1.8		4

		60		7		2.1		4

		75		6.2		3.2		4

		90		5.5		4.3		4

		105		5		6		4

		120		4.5		8

		135		4.2		10

		150		4.1		11
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23-2 Data

		Paper		38.6

		Yard Waste		12.8

		Food Waste		10.1

		Plastics		9.9

		Metals		7.7

		Glass		5.5

		Wood		5.3

		Other		10.1
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23-9 Chart
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23-9 Data

		Country		Recycled municipal waste (%)

		United States		27

		Japan		24

		Sweden		20

		Germany		20

		Canada		14

		France		7

		United Kingdom		6
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Sheet4

		Time		Population

		10		4.1681155834

		20		4.5851979928

		30		4.3063180668

		40		5.123785693

		50		4.9440460723

		60		5.1728993877

		70		6.2151153369

		80		5.2410331774

		90		7.2599940737

		100		6.441539863

		110		7.491477374

		120		8.9750359032

		130		8.047609415
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		150		15.9276853556

		160		23.6143844835
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		440		31.8321811344
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10-1 Data

		Type of Coal		Noncombustible Compounds (%)		Carbon Content (%)

		Lignite		20		35

		Bituminous Coal		20 - 30		55 - 75

		Anthracite		1		95





10-Table-A

		Per-Capita Gasoline Consumption in the United States,
1950 to 1997

		Year		Gasoline (Million Barrels/Day)		Gasoline (Million Gallons/Day)		Population (Millions)		Gasoline Consumption (Gallons/Day/Person)

		1950		2.72		114.24		151.3		0.76

		1955		3.66		153.72		165.1		0.93

		1960		4.13		173.46		179.3		0.97

		1965		4.59		192.78		193.5		1.00

		1970		5.78		242.76		203.2		1.19

		1975		6.67		280.14		215.5		1.30

		1980		6.58		276.36		226.5		1.22

		1985		6.83		286.86		238.7		1.20

		1990		7.23		303.66		248.7		1.22

		1995		7.79		327.18		263.2		1.24

		1997		8.02		336.84		267.7		1.26
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10-12 Data

		Area		Percent of Worldwide Oil Reserves (1998)

		Persian Gulf Countries		64.0%

		North America		7.1%

		South and Central America		6.5%

		Africa		7.9%

		Eastern Europe and former U.S.S.R.		6.6%

		Asia and Oceania		5.9%

		Western Europe		2.0%
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12-13 Data

		Energy Use per Dollar of GNP (megajoules)

		Year		U.S.		Europe		Japan

		1986		19.7		15.8		10.5

		1987		17.1		17.9		9.7

		1989		16		15.1		7.5

		1991		15.2		10.4		5.9

		1993		14.1		9.4		5.2

		1995		14.2		12.2		4.8
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5-11d Data

		Days		Species A		Species B

		0		0		0.15

		0.2		0		0.1576021507

		0.4		0.0607738523		0.1638033989

		0.6		0.1121574122		0.1698075145

		0.8		0.1566678764		0.1756096192

		1		0.1959288883		0.1812050808

		1.2		0.2310490602		0.1865895186

		1.4		0.2628191201		0.1917588093

		1.6		0.2918229125		0.1967090915

		1.8		0.318503815		0.2014367709

		2		0.3432064724		0.2059385242

		2.2		0.3662040962		0.2102113033

		2.4		0.3877169366		0.2142523392

		2.6		0.4079251439		0.2180591453

		2.8		0.4269779485		0.2216295201

		3		0.4450003556		0.2249615506

		3.2		0.4620981204		0.2280536137

		3.4		0.4783615084		0.2309043791

		3.6		0.4938681803		0.2335128101

		3.8		0.5086854345		0.2358781654

		4		0.5228719726		0.238

		4.2		0.5364793041		0.2398781654

		4.4		0.5495528752		0.2415128101

		4.6		0.5621329845		0.2429043791

		4.8		0.5742555326		0.2440536137

		5		0.5859526392		0.2449615506

		5.2		0.5972531564		0.2456295201

		5.4		0.6081830974		0.2460591453

		5.6		0.6187659968		0.2462523392

		5.8		0.6290232163		0.2462113033

		6		0.6389742041		0.2459385242

		6.2		0.6486367164		0.2454367709

		6.4		0.6580270087		0.2447090915

		6.6		0.6671600001		0.2437588093

		6.8		0.6760494158		0.2425895186

		7		0.6847079112		0.2412050808

		7.2		0.6931471806		0.2396096192

		7.4		0.7013780514		0.2378075145

		7.6		0.7094105686		0.2358033989

		7.8		0.7172540678		0.2336021507

		8		0.7249172405		0.2312088886

		8.2		0.7324081924		0.2286289651

		8.4		0.7397344947		0.2258679601

		8.6		0.7469032298		0.2229316741

		8.8		0.7539210328		0.2198261213

		9		0.7607941286		0.2165575219

		9.2		0.7675283643		0.2131322951

		9.4		0.7741292401		0.2095570505

		9.6		0.7806019354		0.2058385807

		9.8		0.7869513337		0.2019838528

		10		0.7931820447		0.198

		10.2		0.7992984243		0.1938943126

		10.4		0.8053045928		0.1896742294

		10.6		0.8112044518		0.1853473286

		10.8		0.8170016994		0.1809213187

		11		0.8226998438		0.1764040287

		11.2		0.8283022166		0.1718033989

		11.4		0.8338119839		0.1671274712

		11.6		0.8392321575		0.1623843791

		11.8		0.8445656047		0.1575823382

		12		0.849815057		0.1527296355

		12.2		0.8549831192		0.1478346202

		12.4		0.8600722765		0.1429056927

		12.6		0.8650849023		0.1379512947

		12.8		0.8700232642		0.1329798993

		13		0.8748895307		0.128

		13.2		0.8796857765		0.1230201007

		13.4		0.8844139882		0.1180487053

		13.6		0.8890760689		0.1130943073

		13.8		0.8936738429		0.1081653798

		14		0.8982090603		0.1032703645

		14.2		0.9026834004		0.0984176618

		14.4		0.907098476		0.0936156209

		14.6		0.9114558365		0.0888725288

		14.8		0.9157569714		0.0841966011

		15		0.9200033133		0.0795959713

		15.2		0.9241962407		0.0750786813

		15.4		0.9283370807		0.0706526714

		15.6		0.9324271116		0.0663257706

		15.8		0.9364675651		0.0621056874

		16		0.9404596288		0.058

		16.2		0.944404448		0.0540161472

		16.4		0.9483031279		0.0501614193

		16.6		0.9521567354		0.0464429495

		16.8		0.9559663007		0.0428677049

		17		0.9597328191		0.0394424781

		17.2		0.9634572526		0.0361738787

		17.4		0.9671405314		0.0330683259

		17.6		0.9707835549		0.0301320399

		17.8		0.9743871936		0.0273710349

		18		0.9779522899		0.0247911114
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5-13 Data

		Structural Complexity of Vegetation		Number of Bird Species

		0.2		18

		2		36

		3		39

		4.5		53

		4.6		69

		4.7		65

		5		70

		5.2		73

		6		87

		6.2		71

		6.5		83
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18-3 Data

		Year		Days

		1970		77

		1971		63

		1972		69

		1973		56

		1974		56

		1975		61

		1976		66

		1977		79

		1978		77

		1979		85

		1980		81

		1981		72

		1982		77

		1983		88

		1984		73

		1985		85

		1986		100

		1987		104

		1988		89

		1989		70

		1990		64

		1991		72

		1992		69

		1993		76

		1994		66

		1995		63

		1996		53

		1997		58

		1998		64

		1999		62
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19-3 Data

		Sources of air pollutants		Percent

		Construction/Roads		70.0%

		Agriculture		14.6%

		Fuel Combustion (except in vehicles)		2.2%

		Industrial Processes		2.0%

		Transportation		1.6%

		Miscellaneous		9.6%

				100.0%





19-3 Chart
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19-9 Data

		Emission Type		1970		2000

		Carbon monoxide		116.1		99.1

		Nitrogen oxides		18.7		22.6

		Volatile organic compounds		27.7		18.5

		Particulate matter		11.1		2.3

		Sulfur dioxide		28.3		16.5





19-9 Chart
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