
Welcome to APES!   Enjoy your Summer Assignment! 
 

At RB, our new 4x4 schedule produces a challenge for the AP Environmental Science student. There is 

much more information on the AP test than we can possibly cover in class, so being prepared for the 

first units of study is vital. We will be incorporating aspects of Earth Science, Biology, Chemistry, Physics, 

Economics, Government, and more. The Summer Assignment is designed to assist you in developing a 

stronger foundation, and to help connect you with course ideas and concepts. It is important that you 

come to class in August with a basis from which to begin the year.  

 

This 100 point Summer Assignment must be submitted in a 3-ring binder, preferably reusing an old binder 

that still works, pages word processed.  White computer paper must be used, however, you may 

“reuse” clean paper that already has been printed on one side. Hey, after all, this is APES!   

 

It will be collected on the first day of class. No late summer assignments will be accepted for students 

who were listed as pre-registered in May. All late adds will have until Friday of the second week to 

complete the Summer Assignment. If you have any questions, email me any time at: 

cmillsap@powayusd.com  

I will check this email weekly at least. 

 

Overall Summer Assignment format: 

 

 Section 1: Personal Information Sheet        (10 pts) 

 Section 2: Math and Chemistry Review exercises (can be hand written)               (20 pts) 

 Section 3: Environmental Legislation Introduction      (20 pts) 

 Section 4: Five Environment-related Current Events       (35 pts) 

o Copy of each article with your personal commentary 

 Section 5:  Chapter one notes (from the text book)                                                                    (15 pts) 

 

ASSIGNMENT EXPLANATIONS:  

Section 1:  AP ENVIRONMENTAL SCIENCE  PERSONAL INFORMATION SHEET 
 

Word process this on your own, print it, hole-punch it, and include as the first assignment in your summer 

assignment notebook.  

 

1. Write in your fall course schedule including instructors. 

2. List any school sports you hope to participate in this fall and winter seasons. 

3. Will you participate in a school musical, choral, or theatre program this fall? Explain. 

4. List any other school activities or clubs that you hope to participate in. 

5. List any non-school clubs or activities that you hope to participate in this fall. 

6. List your household responsibilities (aka chores). 

7. Businesses and schools have ‘Mission Statements’ to let the public understand what they are  

all about, what they hope to accomplish, and the principles that will guide them. Create  

such a statement to let me know what you are all about, and how you try to live your life. 

8. You learn that a college project requires you to live on a remote island for six months. 

You are provided with a minimum of memory on a small portable devise, allowing you to bring  

one playlist with 10 songs (less than 60 minutes), a six-month supply of your three favorite foods,  

two audiobooks, and four pictures.  List your choices below. 

9. Read the list of environmental issues, problems, and challenges below. Number them in order  

from most important to you to the least important to you.  Feel free to include an issue that is  

important to you but that I did not list.  This certainly does not represent all issues we face. 

 
Air pollution 

Water supply/drought 

Human population growth 

Preserving wilderness areas 

Global warming 

Water pollution 

Sea level rise/melting ice sheets 

Deforestation and decreasing 

Biodiversity 

Ocean Acidification 

Fossil fuel burning power plants 

Ozone depletion 

Nuclear power plants 

GMOs 

Invasive species 

Food production and food       

                  security 

Overfishing



Section 2:  Math and Chemistry Review exercises 

 

The APES Exam will require you to do mathematical calculations. Occasionally these calculations may 

be somewhat esoteric, and you may find it possible to do them in your head; nonetheless, it is 

mandatory to show all work for all calculations on the free-response section of the APES exam. This 

worksheet is designed help to prepare you for the type of calculations you may encounter on this year’s 

APES exam. Use a separate piece of paper and for each problem, show every step of your work, and 

indicate the cancellation of all units!!  Try your best now… we will spend more time on this during the 

course. 

 

Write the following numbers in scientific notation: 

1. one billion 

2. twenty three thousand 

3. 70 trillion 

4. three hundred 

5. five hundred billion times thirty five thousand 

6. six thousand divided by 300 billion 

7. one ten thousandth of three million 

8. 6 billion divided by 35 trillion 

 

Unit conversions —All APES students should be able to convert from one system of units to another. 

Complete the following. Show all of your work including the canceling of all units: 

 

9. A 100 square mile area of national forest is how many acres? how many hectares? 

10. A city that uses ten billion BTUs of energy each month is using how many kilowatt-hours of 

energy? 

11. Fifty eight thousand kilograms of solid waste is equivalent to how many metric tons? 

12. If one barrel of crude oil provides six million BTUs of energy, how many BTUs of energy will one liter 

of crude oil provide? How many calories of energy will one gallon of crude oil provide? 

13. For crude oil, if 150 pounds of CO2  is released per million BTUs of energy, how much CO2  is 

produced by each barrel of crude oil? (use information from the previous problem) 

 

Percentages —All APES students should be able to work comfortably with percentages: 

 

14. A natural gas power plant is 60% efficient. If one cubic meter of natural gas provides 1000 BTUs of 

electricity. How many BTUs of waste heat were produced? 

15. If 35% of a natural area is to be developed, leaving 500 acres untouched, how many acres are 

to be developed? 

16. Calculate the percentage growth rate for a country with a population of 6 million: in a year in 

which it had 100,000 births, 70,000 deaths, 30,000 immigrants, and 50,000 emigrants. 

17. If the concentration of mercury in a water supply changes from 65 ppm to 7 ppm in a ten-year 

period, what is the percentage change of the mercury concentration?  

 

Energy —The APES exam always has questions about energy use. Be prepared! 

 

One BTU is the energy required to raise the temperature of one pound of water by one degree 

Fahrenheit. The density of water is 1 gram/milliliter or approximately 8 pounds/gallon (U.S.). 

 

18. How much energy is required to raise the temperature of one thousand gallons of water by 

25°F? 

19. By how many degrees Fahrenheit can the temperature of one metric ton of water be raised with 

the addition of 110 thousand BTUs of heat? 

20. If 500 thousand BTUs of energy are available to raise the temperature of a water boiler from 20°F 

to 100°F, how many gallons of water can be added to the boiler? 

 



Knowledge of basic chemistry is a big help! Here are some examples of some ideas that are helpful. If 

you haven’t had Chem 1-2, take some time to research these ideas. Nothing to turn in. 

 

Basics: 
→ Neutrons, protons, and electrons are the components of atoms, which combine to form molecules.  

→ The basic unit of all chemical compounds, whether natural or man-made, is the molecule. 

Abbreviations: C ≡ carbon    S ≡ sulfur    U ≡ uranium    Cl2 ≡ chlorine    O2 ≡ oxygen    N2 ≡ nitrogen        

H2 ≡ hydrogen    P ≡ phosphorus    NO2 -1 ≡ nitrite    NO3 -1 ≡ nitrate    SO4 -2 ≡ sulfate    NH3 ≡ ammonia 

NOx ≡ oxides of nitrogen or nitrogen oxides (NO, NO2)     SOx ≡ oxides of sulfur or sulfur oxides (SO2, SO3) 

VOC ≡ volatile organic compounds (compounds containing carbon which readily evaporate, ex. 

methane, benzene)    PAN ≡ peroxyacyl nitrates  

 

pH  
→ pH is the negative log of the hydrogen ion concentration  

→ Low pH corresponds to being more acidic. High pH corresponds to being more basic.  

→ The opposite of acidic is basic.            

→ The range of pH is from 0 to 14.  

 

Nuclear Fission  
→ Nuclear fission (splitting atoms) is the source of energy in today’s nuclear power plants. The reactions 

used are chain reactions, in which one neutron initiates the reaction of millions of Uranium nuclei.  

 
1 U-235 + 1 n → 1 Kr-92 + 1 Ba-141 + 3 n + energy (the 3 neutrons (n) initiate further reactions)  

3 U-235 + 3 n → 3 Kr-92 + 3 Ba-141 + 9 n + energy (the 9 neutrons initiate further reactions)  

9 U-235 + 9 n → 9 Kr-92 + 9 Ba-141 + 27 n + energy (the 27 neutrons initiate further reactions)  

 

This continues until there are millions of neutrons being produced and millions of times more energy, as 

well. A moderator and control rods are used to absorb neutrons to prevent the chain reaction from 

getting out of control which would result in a meltdown.  

 

Air Pollution in the Troposphere  
→ All fossil fuels contain large amounts of carbon (from the molecules of decomposed lifeforms).  

The combustion of fossil fuels (reaction with oxygen) produces carbon dioxide and carbon monoxide:  

 
C + O2 → CO2 (the #1 man-made greenhouse gas) 

2C + O2 → 2CO (incomplete combustion) 
 

→ Coal may also contain sulfur which reacts during combustion:  

 
S + O2 → SO2 

 
→ During combustion, the nitrogen that composes 80% of the air in the troposphere reacts:  

 
N2 + O2 → 2NO 

 

→ The reactions above all show the formation of primary air pollutants. 

→ Primary air pollutants undergo reactions in the atmosphere to form secondary air pollutants.  

 

Photochemical Smog 

 
2NO + O2 → 2NO2 (causes brownish haze) 

NO2 + UV light → NO + O followed by: 

O + O2 → O3 (O3 is ozone and is very hazardous to plants, animals, and materials in the troposphere) 

hydrocarbons + O2 + NO2 → PANs (peroxyacyl nitrates cause burning eyes and damage vegetation)  

 

 



Acid Precipitation  

 
3NO2 + H2O → 2HNO3 + NO (HNO3 is nitric acid and causes acid precipitation) 

2SO2 + O2 → 2SO3 followed by: 

SO3 + H2O → H2SO4 

 
→ Acid deposition can be neutralized by the addition of lime (CaCO3) which is a base (a base will 

neutralize an acid)  

 

Air Pollution in the Stratosphere  

 

The reaction that is supposed to happen, which protects the Earth from UV light: 
2O3 + UV light → 3O2 

 

The destruction of ozone by CFCs  

 
CCl3F + UV light → CCl2F + Cl (CCl3F is a CFC) followed by: 

Cl + O3 → ClO + O2 followed by: 

ClO + O → Cl + O2 followed by: 

Cl + O3 → ClO + O2 (same as first step above) followed by: 

ClO + O → Cl + O2 (same as second step above) followed by: 

(these reactions are repeated thousands of times to destroy thousands of ozone molecules) 

 

Section 3:  Environmental Legislation Introduction 

 

Expect to memorize the main pieces of legislation, as well as treaties and protocols. 

Your textbook website has a link to some of these, but you can search for information on them fairly 

easily. Complete this section as before, standard word processing format. Print, hole-punch, and insert in 

your notebook. 

o For Laws 1-12, state the main objective of each law 

o Cite your sources properly (MLA or APA) on the bottom of your page 

1. Clean Air Act (CAA) of 1970, 1990 

2. Clean Water Act (CWA) of 1972 

3. Comprehensive Environmental Response, Compensation, and Liability Act      

    (CERCLA or Superfund), 1980 

4. Endangered Species Act (ESA) of 1973 

5. Federal Insecticide, Fungicide and Rodenticide Act (FIFRA), 1947 

6. Hazardous and Solid Waste Amendments (HSWA) of 1984 

7. Marine Mammal Protection Act of 1972 

8. Resource Conservation and Recovery Act (RCRA) of 1976 

9. Safe Drinking Water Act (SDWA) of 1974 

10. Solid Waste Disposal Act (SWDA) of 1965 

11. Toxic Substances Control Act (TSCA) of 1976 

12. Wilderness Act of 1964 

 

Section 4:  Five Environment-related Current Events (adapted from St. John’s College H.S.) 

  These will be the beginning of your SCRAPES book project for the course. 

 

Find five current articles online or otherwise (within the past year) that each provide a different example 

of negative human impacts on the environment 

a. One of the articles must focus on San Diego County 

b. One of the articles must focus on California, outside of San Diego 

c. One of the articles must focus on a country in Asia 

d. One of the articles must focus on a country in Africa 

e. One of the articles must focus on a country in South America 



o One of the articles must focus on the production or effects of using non-fossil fuel 

energy: geothermal, solar, wind, hydro, etc 

o Include each article! (print from the internet, photocopy from a journal,  

or scan and print from a newspaper or magazine) 

o Cite your sources properly (MLA or APA) on a reference page at the end of this 

section 

 

For each article, answer the following questions. Please number your answers. 

1) Summarize the article in your own words. 

2) What is the problem? When did it begin?  

3) How severe is the environmental impact? 

4) Who and how many will it affect? 

5) Who is/are the responsible party/ies? 

6) What are your thoughts on the issue? 

 

Examples of some environmental issues:  

 chemical contamination 

 oil spills 

 pesticides  

 air pollution  

 climate change  

 deforestation  

 overpopulation  

 desertification  

 coral reef destruction  

 urban sprawl  

 non-native/invasive species  

 endangered species 

 drought and water mining 

 ocean acidification 

 

 

 

Section 5: Chapter One Notes 

Notes for Chapter 1 and Chapter 2 of your textbook (Living in the Environment, 14th edition, Miller) will be 

due the first Monday of the quarter.   

Complete and turn in the notes for chapter one as a part of your summer assignment.   

Notes need to be hand written and should be organized in outline format so that they can be 

referenced easily for quizzes and studying.    

 

Many thanks to Bob Whitney (Westview HS) for providing the ideas in this summer assignment!!! 

 


