
 

AP Environmental Science Summer Assignment 

1. The Legislation Assignment 

 Write a summary for each of the following groups of legislation that includes: 
A. Name, draft year, amendment years, whether the legislation was international or national. 
B. Description of the specific function of the legislation and the environmental issues affected. 
C. Agency or group responsible for regulation and enforcement (e.g. United Nations, Department of 
Interior, EPA, etc.). 
D. The president at the time the legislation was passed. 
Some of the information may be found in the APES textbook in the chapters and in the appendices. 
Other possible web resources include: 
National & International Environmental Policy 
Environmental Statutes -- limited list 
EPA -- Environmental Laws Site 
US FWS -- Resource Laws Site 
  
1. The Clean Air Act of 1963, 1965, 1970, 1977, 1990 (CAA) 
2. The Clean Water Act 1977, 1981, 1987 (CWA)  
3. Comprehensive Environmental Response, Compensation, and Liability Act of 1980, 1986, 1990 
(CERCLA or Superfund) 
4. Antiquities Act (1906) 
5. Convention on International Trade in Endangered Species of 1973 (CITES) 
6. Lacey Act of 1900 
7. The Endangered Species Act 1973, 1982, 1985, 1988 (ESA) 
8. Delaney Clause/Federal Food, Drug, and Cosmetic Act 1938, 1954, 1958 (FFDCA) 
9. Federal Insecticide, Fungicide and Rodenticide Act 1947, 1972, 1988 (FIFRA) 
10. Mining Act of 1872 
11. Convention of Climate Change and the Kyoto Protocol of 1997 
12. Convention of Ozone Depletion and the Montreal Protocol of 1986 
13. National Environmental Policy Act of 1969 (NEPA)  
14. Antarctica Treaty (1959) 
15. Wilderness Act (1964) 
16. Migratory Bird Hunting Stamp Act (1934) 
17. Wild and Scenic Rivers Act (1968) 
18. National Park Service Act (1916) 
19. The Resource Conservation and Recovery Act of 1976 and 1984 (RCRA)  
20. Surface Mining Control and Reclamation Act of 1977 
21. Federal Aid in Wildlife Restoration Act (1937) 
22. London Dumping Convention/Ocean Dumping Act (1972) 
 
 
 
 

http://environment.jbpub.com/mckinney/legislation_organizations.cfm
http://www.orange.k12.oh.us/teachers/ohs/jsangdahl/APESWEB/APES%2520law%2520table.htm
http://www.epa.gov/epahome/laws.htm
http://laws.fws.gov/lawsdigest/reslaws.html


 
SPECIAL FOCUS ON THE FOLLOWING ACTS 
Clean Air Act 

Clean Water Act 

Convention on International Trade in Endangered species of wild fauna and flora ( CITES) 

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

Montreal Protocol 

Kyoto Protocol 

Endangered Species Act 

Safe Drinking Water Act ( SWDA) 

Delaney Clause of Food, Drug, and Cosmetic Act 

Resource Conservation and Recovery Act ( RCRA) 

 
 

Math Packet 

Part I: Dimensional Analysis( aka Factor –Label or Unit Cancellation Method 

Sample Problem 1 

 A large, coal-fired electric power plant produces 12 million kilowatt-hours of electricity each 
day. Assume that an input of 10,000 BTUs of heat is required to produce an output of 1 kWh of 
electricity.  

(a) Calculate the number of BTUs of heat needed to generate the electricity produced by the 
power plant each day.  

(b) Calculate the number of pounds of coal consumed by the power plant each day, assuming 
that one pound of coal yields 5,000 BTUs of heat. 

 (c) Calculate the number of pounds of sulfur released by the power plant each day, assuming 
that the coal contains one percent sulfur by weight. 

Where to start?  

Step 1:  

Ask yourself, “What unit of measure do I need for my answer?”  



Read part (a) again. You need to answer in units of “BTUs per day”. The word “per” is code for 
“divided by” or “in the denominator”. Next, translate the words into math. 

 So, “BTUs per day” becomes BTU day . Consider this your end goal; it is how you must express 
your final answer. 

 Step 2: Am I given any numbers that are paired with the units I seek? 

Not exactly! That would be WAY too easy. But you can identify a “bridge” of sorts that connects 
"BTU" and "day". You are given “power plant produces 12 million kilowatt-hours (12,000,000 
kWh) of electricity each day” AND “10,000 BTU” of heat is required to produce an output of 1 
kWh of electricity”. From this we can write two equivalent sets of conversion factors for each of 
these tidbits of valuable information.  

12,000,000 kWh /1 day or 1 day /12,000,000 kWh as well as 1 kWh /10,000 BTU or 10,000 
BTU/ 1 kWh 

 These are called conversion factors and they are your friends! Prepositions are also your friends 
since they link information together as in “pieces of candy” and “at 15 °F”. Your objective is to 
string the conversion factors together (keeping the numbers with the units) so that the unwanted 
units cancel out leaving you with the desired units for your answer. In our example the desired 
units are BTU/ day . The numerator and denominator of a conversion factor represent the same 
quantity, such as 12 inches/ 1 foot or 1 foot/ 12 inches thus we are simply multiplying by “1”. 

Step 3: Choose the conversion factors AND structure them so that you achieve your “end goal”. 
Remember we were asked to solve for “BTUs per day” which in “math speak” looks like units of  

BTU /day . It there is a “trick” to this process, it involves choosing conversion factors and 
arranging them so that the unwanted units cancel out leaving only the desired unit(s) on your 
final answer! For our example, you want BTU in the numerator of your final answer along with 
days in the denominator. So, you need to get rid of or cancel the kWh. How?  

12,000,000 kWh/ 1 day and 10,000 BTU/ 1 kWh  

make a nice pair since they result in the desired units of BTU day . Yippee! 

Step 4: Solve it! Let’s revisit our sample problem:  

When you have cancelled out the units you don't want and are left only with the units you do 
want, then you know it's time to multiply all the numerators (top numbers) together, and divide 
by EACH of the bottom numbers! When setting up a string of conversion factors, it is often 
helpful to start at the end (units of the desired answer) and work backwards as explained. 

 

Problem 2  

The environmental impact of washing a load of dirty dishes in an electric dishwasher differs 
from that of washing them in a sink by hand. A comparison of the two methods may allow 



consumers to spend their money more wisely. Use the assumptions in the table below to perform 
the calculations that follow.  

All the dishes fit into a single load.  

The water entering both the water heater and the sink is at 50 °F.  

The water heater and the dishwasher are both 100% efficient.  

Washing the dishes by hand requires 20 gallons of water heated to 110 o F.  

In one complete cycle, the electric dishwasher uses 10 gallons of water heated to 140 o F and the 
dishwasher also uses 0.500 kilowatt-hour of electrical energy for its mechanical operations.  

(a) A British thermal unit or BTU is the amount of energy needed to raise the temperature of one 
pound of water 1.0 °F. Additionally, one gallon of water has a mass of 8.0 pounds. Calculate the 
total energy used to wash a load of dishes using the dishwasher.  

 

 

(b) One kilowatt-hour is equivalent to 3,400 BTUs and the cost of electricity is $0.11 per kWh. 
Calculate the energy in BTU used to heat the water for washing a load of dishes by hand.  

 

 

(c) Calculate the cost of electricity for each dishwashing method given that one kilowatt-hour is 
equivalent to 3,400 BTUs and the cost of electricity is $0.11 per kWh. 

 

 

 

 

 

Part 2: Determining Energy Efficiency  

Energy efficiency is simply the ratio of work output to work input. 

 

 If the problem states that system is less than 100 % efficient, then the energy output must be 
divided by the stated efficiency to determine how much energy input is needed.  

 



 Don’t always expect that since such machines do not exist! If a machine or process is 75% 
efficient then you simply multiply anything you calculate as being “perfect” by 0.75 effectively 
reducing it to only 75% rather than leaving it at the elusive 100% efficiency. 

 

Problem 3  

Answer the questions below regarding the heating of a house in the Midwestern United States. 
Use the assumptions in the table below to perform the calculations that follow.  

The house has 2,000 square feet of living space.  

80,000 BTUs of heat per square foot are required to heat the house for the winter. 

 Natural gas is available at a cost of $5.00 per thousand cubic feet.  

One cubic foot of natural gas supplies 1,000 BTUs of heat energy.  

The furnace in the house is 80 percent efficient. 

 

(a) Calculate number of cubic feet of natural gas required to heat the house for one winter. Show 
all the steps of your calculations, including units.  

 

(b) Calculate the cost of heating the house for one winter.  

 

Part 3: Scientific Notation 

Problem 4  

Calculate the potential reduction in petroleum consumption in gallons of gasoline per year that 
could be achieved in the United States by introducing electric vehicles under the following 
assumptions: 

 • The mileage rate for the average car is 25 miles per gallon of gasoline.  

• The average car is driven 10,000 miles per year.  

• The United States has 150 million cars.  

• Ten percent of the US cars could be replaced with electric cars 

 

 

Part 4: Population Growth Rate 



Demography is the study of the characteristics of human populations, such as size, growth, 
density, distribution, and other vital statistics. In demography, population growth is used 
informally for the more specific term population growth rate (PGR), and is often used to refer 
specifically to the growth of the human population of the world. 

The most common way to express population growth is as a percentage, not as a rate. First, we 
calculate the change in a population using the difference between the crude birth and death rates. 
What are those? The crude birth rate (CBR) is the total number of births per year per 1,000 
people and the crude death rate (CDR) is the total number of deaths per year per 1,000 people. In 
the formula below we simply divide by ten to report the PGR as a percentage. (We wouldn’t 
need to divide by 10 if the CBR & CDR were expressed per “100” instead of per 1,000.) 

 

 

 

Part 5: The Rule of 70  

The Rule of 70 is used to calculate the time required for a doubling of a population based upon 
population growth rate, PGR, expressed as a percentage. Resist the urge to express the growth 
percentage as a decimal value, leave it as a percentage! 

 

Problem 5  

The fictional country Industria is tracking its population data. In 1855, the first year vital 
statistics were reported for the country, the population was 1.6 million, with a crude birth rate of 
43 per 1,000. At that time the population of Industria was growing quite slowly, because of the 
high death rate of 41 per 1,000. In 1875 the population began to grow very rapidly as the birth 
rate remained at the 1855 level. While the crude death rate dropped dramatically to 20 per 1,000. 
Population growth continued to increase in the small country into the late 1800’s, even though 
birth rates began to decline slowly.  



In 1895 the crude birth rate had dropped to 37, and the crude death rate to 12 per 1,000. A 
complete census was also conducted and revealed that the population of Industria had grown to 
2.5 million. By 1950 population growth gradually began to decline as the death rate remained at 
its 1895 level, while the birth rate continued to decline to 22 per 1,000. In 1977 vital statistics 
revealed that the death rate was 10 per 1,000, and that population growth had slowed even more 
to an annual rate of 0.4%. By 1990 Industria had reduced its birth rate to that of its now constant, 
low death rate, and the population transition was complete.  

(a) Calculate the annual growth rate of Industria in 1950.  

(b) Calculate the birth rate in Industria in 1977.  

(c) Assume the population of Industria continues to maintain the population growth rate recorded 
for the country in 1895. Determine the year in which the expected size of the population will 
have quadrupled. 

 

 

 

 

Part 6: Per Capita  

Per Capita is a Latin term that translates into "by head," basically meaning "average per person." 
Per capita can even the place of saying "per person" in any number of statistical observances. In 
most cases the term is used in relation to economic data or reporting, but can also be used in 
most any other occurrence of population description. 

 

Problem 6 

 Between 1950 and 2000, global meat production increased from 52 billion kilograms to 240 
billion kilograms. During this period, the global human population increased from 2.6 billion to 
6.0 billion. 

 (a) Calculate the per capita meat production in 1950 and in 2000.  

 

 

(b) Calculate the change in global per capita meat production during this 50-year period. Express 
your answer as a percentage. 

 

 



Grappling with Graphics & Data 

Part I: Data, Data Tables, & Graphs  

You will be asked construct data sets and graphs from data sets as well as to interpret graphs. 
The most common analyses involve interpolating data within a data set or extrapolating data 
beyond a data set. When you are analyzing data, contemplate the independent vs. dependent 
variables. The independent variable is the one the experimenter is controlling; it may help to 
think of it as the “input.” It may also help to embrace this simple graphic to help you remember 
“what goes where” as you design your graph. “DRY” is an acronym for “Dependent or 
Responding variable is plotted on the y-axis.” while “MIX” is an acronym for “Manipulated or 
Independent variable is plotted on the x-axis.” Shall we practice? 

Example 1  

If a scientist conducts an experiment to test the theory that a vitamin could extend a person’s life 
expectancy, then the independent variable is the amount of vitamin that is given to the subjects 
within the experiment. This is controlled by the experimenting scientist.  The dependent variable, 
or the variable being affected by the independent variable in this case, is life span. 

 

 Problem 1  

College students often joke that when a scientist gives a presentation, every mathematical 
equation shown causes half the audience to stop paying attention.  

Let's pretend we are at a boring lecture of this type and the scientist giving the lecture has 15 
slides. At the beginning of the lecture before any slides are shown, everyone in the audience is 
paying attention. Each of the 15 slides contains a mathematical equation and each time a new 
slide is shown, half of the audience tunes out. How many people would have to be in the 
audience for there to be one person left paying attention at the end? (It's easier to figure this out 
if you work backwards in time.)  

Construct a data table and generate two graphs of the data, one on a linear scale and another on a 
logarithmic scale. Be sure to include a title, label the axes with (units) and since you are plotting 
discrete data points, please plot them with a symbol and connect the symbols with a line. 

 

Problem 2 Examine the graph shown below.  



 

 

 

The price of gasoline is one factor that can have an effect on the number of highway vehicle 
miles traveled (VMT). The graph right shows the percentage change of monthly data from one 
year to the next.  

 

 

(a) What happened to gasoline prices in late 2001 and early 2002? What effect did this have on 
vehicle miles traveled during the same time interval? 

 

 

 (b) In what time period was there a sharp rise in gasoline prices? Summarize the effect this had 
on vehicle miles traveled during the next 15 months.  

 

 

 

(c) Summarize the data corresponding to summer of 2003 through summer of 2004. 

 

Problem 3  



The graph below shows the catches of Peruvian anchovy (Anchoveta) from 1950 to 1999. This is 
one of the most important fish stocks in the world and also the one most notorious for its 
fluctuations, which are associated with the El Niño phenomenon. 

 

 

 

 (a) Identify the period during which the greatest rate of decline in the fish harvest took place. 
For the five-year period, calculate the rate of decline in the fish harvest, in metric tons per year. 
Show clearly how you determined your answer. 

 

 

 

 

Problem 4  

According to atmospheric temperature and CO2 concentration records derived from Antarctic ice 
cores, Earth’s climate has undergone significant changes over the past 400,000 years. Two 
graphs are shown below. The upper graph show the variation in Atmospheric CO2 concentration, 
and the lower graph shows the variation in air temperature. Both graphs cover the same time 
period from approximately 400, 000 years ago up until the present. 



 

 

 

(a) Determine the net change in atmospheric CO2 concentration between 275,000 years ago and 
325,000 years ago.  

 

 

(b) Calculate the ratio of the change in mean global temperature to the change in atmospheric 
CO2 concentration between 275,000 years ago and 325,000 years ago. 

 

 

 

 

Problem 5  

An experiment is performed to test the toxicity of ammonium hydroxide using crickets as a test 
organism. Six different concentrations of ammonium hydroxide solution are prepared in separate 
containers, and 10 crickets are placed in each container. After 48 hours, the number of crickets 
that have died is counted and recorded. The results of this experiment are shown in the table 
below. Determine the LD 50 for ammonium hydroxide with respect to crickets. 

 

 



 

 

 

 

 

Plot these data on the blank semi-log graph provided below. Title the graph and label the axes. 
Draw a smooth curve through the data points to illustrate the overall trend of the data. 

 

References: https://www.e-education.psu.edu/earth520/content/l1_p4.html  
http://examples.yourdictionary.com/examples/independent-and-dependent-variable-examples.html  
http://www1.eere.energy.gov/vehiclesandfuels/facts/2004/m/fcvt_fotw345.html  
http://www.fao.org/docrep/005/y3684e/y3684e05.html  

https://www.e-education.psu.edu/earth520/content/l1_p4.html
http://examples.yourdictionary.com/examples/independent-and-dependent-variable-examples.html
http://www1.eere.energy.gov/vehiclesandfuels/facts/2004/m/fcvt_fotw345.html
http://www.fao.org/docrep/005/y3684e/y3684e05.html
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