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APES - Unit 1
Chapters 1 & 2: 
· Environmental Problems & Causes; History of Resources Use and Conservation
COMPLETED UNIT PACK DUE ON SEPT. 8

Test Date:  Thursday, Sept. 8
 
*  VOCABULARY Assignment 

ecology



environmental science

per capita



economic development

globalization
gross national income 

sustainable development

recycle


developed countries


developing countries


reuse

gross domestic product

gross national product

earth capital


non renewable


renewable



solar capital

sustainable yield


point source



non point source


economically depleted

ecological footprint



Tragedy of the Commons



Unit 1 Questions:
List the 8 examples of environmental degradation 

Chapter 1


1. What is exponential growth?

2. What is the main reason for the rapid growth of the worlds population during the past 100 years? What is doubling time and the rule of 70? How long would it take for a country to double if the annual % growth rate was 2%?

3. Why does it make sense for a poor family to have a large number of children?

4. List 6 ways in which poverty is related to environmental quality, peoples quality of life and premature deaths of poor people.

Chapter 2


1. What are the hunter and gathers, and what were their major environmental impacts?

2. What is the agricultural revolution? What are its major benefits and environmental drawbacks?

3. What are slash and burn cultivation and shifting cultivation?  Under what conditions can these practices be a sustainable form of agriculture?

4. What is the industrial revolution?  What are its major benefits and environmental drawbacks?
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Name Droppers

Individual Contributions to Environmental Science
Introduction:

The study of environmental science is not just about terms, principles, and facts.  It is a social cause close to the hearts of many world citizens.  The accumulation and quantity of knowledge at our disposal today is due to the perseverant pursuits of many scientists, authors, and environmentalists.  Each has made a contribution be it ever-so-large or ever-so-humble to pioneer the study of the environment and the human role in it.

 Procedure:

 1)       Research the name assigned to you and answer the following questions:

            What was this person's occupation?
            What contribution have they made to our modern study and understanding of     
 the environment? 

 (NOTE:  Be specific.  If there are multiple contributions, mention the 3 most significant.  Be able to explain WHY you think that they are MOST significant.)
            Where does this individual fit into OUR study of AP Environmental Science using the Outline of Topics for AP Environmental Science. 

2)         Prepare a 3-4 slide PowerPoint presentation of this individual and their contribution.  Your presentation must take no more than 3-5 minutes to present and will be graded on spelling, grammar, organization, and detail of your responses.  Some additional points may be received for creativity; though creativity is NOT the basis of this activity.

Name Dropper Assignments:
Barry Commoner  


Lester Brown


 Rachel Carson 


Sylvia Earle



Paul Ehrlich


Garrett Hardin
Aldo Leopold



Al Gore


Thomas Malthus 

Franklin D. Roosevelt 


Gifford Pinchot

Theodore Roosevelt
 

Julian Simon 



Upton Sinclair


Henry David Thoreau 

George Perkins Marsh


John Muir

Ecological Calculations 

Pamela J. Shlachtman Miami Palmetto High School Miami, Florida 

Set One:  Ecological Footprint  [Do not use calculator]

In our quest to attain a sustainable planet, a question that is often asked is, "How many people can the planet support?" It can be argued that the earth has already reached its carrying capacity. Evidence to support that conclusion would include increasing degradation of the planet's air and water quality along with a decrease in arable land. Population size, affluence, and technology are contributing factors to the human population's impact on the planet (Miller 2008). However, environmental impacts are not created equally; the developing countries represent about 82 percent of the world's population, yet they consume only about 25 percent of the world's resources. The United States, at about 4.6 percent of the world's population, consumes about 25 percent of the world's resources. 

The idea of a human ecological footprint was first proposed by Wackernagel and Rees in 1996. The definition they proposed for an ecological footprint is "the amount of productive land and water surface to support all the needs of a person." In the United States the average size of an American's footprint is 9.7 hectares, while in India the average value is 0.8 hectares. Although this assignment utilizes average values for ​ecological footprints, students can visit many different Web sites to calculate their ecological footprint. This exercise will help students understand the magnitude of the U.S. footprint, and it will allow them to predict the impact on the planet if the majority of the world had a similar footprint. 
Land area of the planet = 150 million km2

Water Area = 361.8 million km2 
	Country 
	Population 

(thousands) 
	Ecological

Footprint 

(hectares/

person) 
	Ecological

Footprint 

(km2/person) 
	
	
	
	

	United States 
	301,140 
	9.7 
	
	
	
	
	

	Canada 
	33,390 
	8.8 
	
	
	
	
	

	China 
	1,322,000 
	1.6 
	
	
	
	
	

	Japan 
	127,433 
	4.8 
	
	
	
	
	

	Indonesia 
	234,694 
	1.1 
	
	
	
	
	

	India 
	1,130,000 
	0.8 
	
	
	
	
	

	Pakistan 
	164,742 
	0.6 
	
	
	
	
	


1. Complete the table by converting hectares per person into km2 per person. 

2. Calculate the total area required by each country. 

3. Calculate the percentage of the planet needed to sustain each country's population. 

4. If China and India had the same footprint as the United States, would the earth be able to sustain its population? How much of the planet would it take to support those countries? 

5. The current population (mid-2007) of the world is about 6.7 billion people. At its current rate of growth, the population should reach 13.4 billion people in about 60 years. If everyone on the planet has an ecological footprint equivalent to that of the United States, how many earths will be required to support the population at that rate of consumption? 

ENVIRONMENTAL LAWS

For this assignment, I recommend you use a search engine such as Goggle for your research. DO NOT USE WIKIPEDIA!! Wikipedia is too susceptible to errors.

· For this assignment, I do want you to type  the requested information.

· Format should be single-space, 12 point Times New Roman Font.

· Use 0.5 margins for top, bottom and sides. (saves paper)

· Use the format explained below to provide the information for each of the laws and/or treaties:

Name of Law or Treaty – 

Year Enacted: 

Year Amended if applicable: 

Is law international or domestic: 

Describe the function or intent of the law.  Do not quote copy or rewrite law, simply describe what the law is intended to do:

State what environmental issues are affected: 

Name the Agency or Group responsible for regulation and enforcement – (i.e. U.N., Department of Interior, EPA, etc.)

	List of Laws and Treaties applicable to APES

	1.Clean Air Acts

2. Clean Water Act

3. Endangered Species Act

4. Convention on International Trade in Endangered Species  (CITES)

5. Federal Food, Drug, and Cosmetic Act (FFDCA)

6. Federal Insecticide, Fungicide and Rodenticide Act (FIFRA)

7. Lacey Act

8. Safe Drinking Water Act (SDWA)

10. Comprehensive Environmental Response, Compensation Liability Act (CERCLA)

11. Surface Mining Control and Reclamation Act (SMCRA)

12. Taylor Grazing Act

13. Kyoto Protocol

14. Montreal Protocol

15. Madrid Protocol

16. Rio Earth Summit

17. NEPA (National Environmental Policy Act)

18. Resource Conservation and Recovery Act (RCRA)

19. Solid Waste Disposal Act


The Lorax

The Lorax was written by Dr. Seuss in 1971, after the environmental reform movement of the 60’s which peaked with the nation’s first Earth Day on April22, 1970.

As you view the video, list at least 3 environmental issues you encounter.  Do these issues exist today? 

After the video is over, answer the following questions:

1. Who do the Lorax and Once-Ler represent? What are their professions?

2. What do the Lorax and Once-Ler really want? What are their biggest concerns?

3. Can you equate the ideas in the story with real, present day situations? Give a specific example of the people, resources and issues involved.

4. Are their identifiable “good guys” and “bad guys” in this story?  Where do the people who purchase and use Thneeds fit on the good or bad scale?

5. Is it necessary to completely stop cutting the Trufflla trees to preserve the Lorax ecosystem?

6. What, if any, significance do the ideas presented in this book (video) have for you in your daily life?

7. What do you think could be possible outcome of the story.  How else could it have ended?

8. Do you think the Lorax was written for young children, their parents or both?

Alternate Opinion:

Go here and read the following about the Truax:

http://www.woodfloors.org/consumer/pdf/TRUAX.pdf
http://www.pcdf.org/meadows/truax.html
1. Read the book and commentary on line.

2. This book was written to help children better understand the importance of renewable resources and the management of these resources.

After Reading the book, answer the following questions:

1. Why did the Guardbark want people to leave trees alone?  Give at least two reasons.

2. Why did the Truax think it was reasonable to cut some trees? 2 reasons.

3. Make a list of 6 products we use that come from trees.

4. Go back to your list.  If we could not cut trees, we would have to use something else to make products you listed.  Beside each product, write down what we could use to replace the product made from trees.

5. A “renewable” resource is something that can be “made new again”./  In other words, we can make more of the resource so that it never has to run out.  What does ”nonrenewable” resource mean?

6. On your list of replacement products, did you have some products made from oil (like plastics)?  Is oil a “renewable” resource or “nonrenewable’ resource?

7. Did you have replacement products made from metal?  Is metal a “renewable”  resource of a “nonrenewable” resource?

8. What does Truax and his friends do to make sure there are plenty of trees?

9. Which story The Lorax or the Truax , do you think is the most like what is really happening in the United States?

Read:  Easter Island: Some Revisions to a Popular Environmental Story.
Answer: the Critical thinking .
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For years, the story of Easter Island has been used in textbooks as an example of how humans can seriously degrade their own life-support system. It concerns a civilization that once thrived and then largely disappeared from a small, isolated island in the great expanse of the South Pacific, located about 3,600 kilome​ters (2,200 miles) off the coast of Chile. 

Scientists used anthropological evidence and scientific measurements to estimate the ages of certain artifacts found on Easter Island (also called Rapa Nui) They hypothe​sized that about 2,900 years ago, Polynesians used double-hulled, seagoing canoes to colo​nize the island The settlers probably found a paradise with fertile soil that supported dense and diverse forests and lush grasses. Accord​ing to this hypothesis, the islanders thrived, and their population increased to as many as 15,000 people 

Measurements made by scientists seemed to indicate that over time, the Polynesians began living unsustainably by using the island's forest and soil resources faster than they could be renewed. When they used up the large trees, the islanders could no longer build their traditional sea​going canoes for fishing in deeper offshore waters, and no one could escape the island by boat. 

Without the once-great forests to ab​sorb and slowly release water, springs and streams dried up, exposed soils were eroded, crop yields plummeted, and famine struck. There was no firewood for cooking or keeping warm. According to the original hypothesis, the population and the civiliza​tion collapsed as rival clans fought one an​other for dwindling food supplies, and the island's population dropped sharply. By the late 1870s, only about 100 native islanders were left. 

In 2006, anthropologist Terry L. Hunt, Director of the University of Hawaii Rapa Nui Archeological Field School, evaluated the accuracy of past measurements and other evidence and carried out new measurements to estimate the ages of various artifacts. He used these data to formulate an alternative hypothesis describing the human tragedy on Easter Island. 

Hunt came to several new conclusions.  

· the Polynesians arrived on the island about 800 years ago, not 2,900 years ago 

· their population size probably never exceeded 3,000, contrary to the earlier esti​mate of up to 15,000. 

· the Polynesians did use the island's trees and other vegetation in an unsustainable manner, and by 1722, visitors reported that most of the island's trees were gone. 

But one question not answered by the earlier hypothesis was, why did the trees never grow back? Recent evidence and Hunt's new hypothesis suggest that rats (which either came along with the original settlers as stowaways or were brought along as a source of protein for the long voyage) played a key role in the island's permanent deforestation. Over the years, the rats multi​plied rapidly into the millions and devoured the seeds that would have regenerated the forests. 

Another of Hunt's conclusions was that after 1722, the population of Polynesians on the island dropped to about 100, mostly from contact with European visitors and invaders. Hunt hypothesized that these newcomers in​troduced fatal diseases, killed off some of the islanders, and took large numbers of them away to be sold as slaves. 

This story is an excellent example of how science works. The gathering of new scientific data and reevaluation of older data led to a revised hypothesis that challenges our think​ing about the decline of civilization on Easter Island. As a result, the tragedy may not be as clear an example of human-caused ecologi​cal collapse as was once thought. However, there is evidence that other earlier civilizations did suffer ecological collapse largely from unsustainable use of soil, water, and other resources.

Critical Thinking 

Does the new doubt about the original Easter Island hypothesis mean that we should not be concerned about using resources unsus​tainably on the island in space we call Earth? Explain. 

Parts per Million by Successive Dilution

Purpose

In this activity you will learn about parts per million (ppm) by performing a serial dilution of food coloring and water.

Materials

For each group of four students:

· Dropping bottle of food coloring solution

· Dropping bottle of water

For each pair of students

· Dropper

· Chemplate

· White paper

Procedure

1. Place a piece of white paper under the Chemplate.

2. Hold the bottle vertically in order to obtain drops uniform in size.  Add 10 drops of red food coloring into a small Cup 1.  Add 1 drop to Cup 2.

3. To small Cup 2, add 9 drops of water. Mix the solution by drawing it up into the dropper and carefully putting it back into Cup 2 by gently squeezing the bulb.  Be sure to squeeze the bulb before putting the dropper tip into the solution.

4. Using the dropper, transfer 1 drop of the solution in Cup 2 to Cup 3.  Return any excess back to Cup 2. Then add 9 drops of water to Cup 3.  Use the dropper to mix the solution in Cup 3 and transfer 1 drop to Cup 4.  Return excess to Cup 3.

5. Add 9 drops of water to Cup 4.  Mix. Transfer 1 drop to Cup 5.  Add 9 drops of water to Cup 5. Mix.

6. Continue the process through Cup 9, taking 1 drop of the solution from the previous cup and adding 9 drops of water.

7. Record the color of the solution in each cup on the data table.

8. Determine the concentration of the solution for each cup and record it to the data table.

Questions

1. Which is less concentrated, the solution in Cup 1 or in Cup 2? How do you know this?

2. If the solution in Cup 1 has a concentration of 1/10, and the solution in Cup 2 has a concentration of 1/10 of Cup 1, what is the concentration of the solution of Cup 2?

3. Which cup has a concentration of one part per million?

4. What is the number of the cup in which the solution first appears colorless?

5. What is the concentration, in parts of dye per parts of solution, in this cup? Do you think there is any of the colored solution present in the first cup of diluted solution in which you can see no color? Explain.

Explain these in your Background section

· What is the definition of concentration?

· What is the definition of dilution?

· What is the definition of serial dilution?

Data Table: Successive Dilution of 10% Solution of Red Food Coloring

	      Cup


	          Color
	                Concentration

   (parts of dye per parts of solution)

	         1
	
	

	         2
	
	

	         3
	
	

	         4
	
	

	         5
	
	

	         6
	
	

	         7
	
	

	         8
	
	

	         9
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* All reading should be completed by the day it is scheduled.  There will be class discussions on the reading as well as occasional quizzes.   (All reading is from the Miller text unless otherwise noted.)
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