APES Summer Adventures
AP Environmental Science 2014-2015
Summer Assignment

Welcome to AP Environmental Science (APES).  I am excited and looking forward to working with you in the coming school year.  We have a lot to do next year, so you need to get a head start over the summer.   That means that you need to get outside and experience as many aspects of the biosphere as you can.  Tough assignment! There are three more formal parts to the summer assignment explained in detail below. These will give you a brief overview of all the topics we will cover next year and an outline of some of the associated prerequisites and math calculations. Over the course of the year we will learn more about the science and social issues associated with each of the topics but what is included here will give you a solid basis of what to expect.
The summer assignment will count for a significant portion of your first marking period grade.

Environmental Science is an interdisciplinary science that will incorporate aspects of Earth Science, Biology, Chemistry, Physics, Economics, Government and more.  The major topics of this class are as follows:

Earth Systems and Resources – atmosphere, soil, groundwater, and geology

The Living World – ecosystems and cycles

Populations – demographics, dynamics and growth

Land and Water Use – agriculture, forestry, mining, fishing and global economics

Energy Resources and Consumption – fossil fuels, nuclear energy, conservation and consumption

Pollution – types of pollution and its impact, waste disposal

Global Change – ozone, global warming, loss of biodiversity
Before you start anything,
Purchase or Get one from my room & Begin A Field Notebook*
Purchase one standard sized bound composition book.  I also have a number of these books in my classroom and will give you one for FREE!  They are used but have plenty of life left in them.  Besides, reuse is one of the three R’s in environmental science!  The firm covers are preferable to the more flexible ones. No spirals or off-sized notebooks will be allowed. This will be your field/lab notebook for the entire year. Decorate the edge/binding so that you can recognize yours in a hurry when they are stored on a shelf in class. Label the front cover with your full name. 
Create a title page with:

Full Name

Advanced Placement Environmental Science

Middletown High School South
2014-2015
Mrs. Matri
If you have any questions during the summer, you may contact me at hoblitzelle@middletownk12.org.  Keep in mind, I will not be checking this email daily and it may take days, even a week or more (I will be in an area with little internet access for part of the summer) before I respond.  You should also check my website for information regarding the course:  http://hoblitzellsciencespot.weebly.com
APES is a college level course with certain prerequisites (Biology, Chemistry, Earth Science). You are expected to enter the course with a significant understanding of basic scientific and mathematic concepts and skills, not to mention strong reading, writing, and speaking skills. Although we will continue to work toward developing your skills in all of these areas, your success in this class will be highly dependent on what you bring to it at the onset. Over the summer, brush up on everything below. 
1. elements

2. compounds

3. molecules

4. atoms

5. ions

6. nucleus 

7. protons

8. electrons

9. neutrons

10. organic vs. inorganic

11. natural vs. synthetic

12. electromagnetic radiation

13. energy vs. matter

14. kinetic vs. potential energy

15. radioactive decay

16. half-life (including how to calculate)

17. law of conservation of matter

18. 1st law of thermodynamics

19. entropy

20. metabolism

21. mutation

22. organism

23. species

24. producers/autotrophs

25. consumer/heterotrophs

26. photosynthesis (know the balanced equation)

27. cellular respiration (know the balanced equation)

28. aerobic

29. anaerobic

30. adaptation

31. trait

32. gene

33. chromosome

34. gene pool

35. evolution

36. extinction

37. the layers of Earth

38. fossil fuels (name and how formed)

39. fault

40. weathering

41. erosion

42. rocks vs. minerals

43. rock cycle

44. the full name of each of these chemical abbreviations: 

C,  CO2,  CO,  H2CO3,  C6H12O6,  CH4,  CaCO3,  H2, H2O,  N2,  NO,  NO2,  N2O,  NO-2,  NO-3,  NH3,  NH4+,  O2,  O3,  P,  PO4-3,  S,  SO2,  SO3,  SO4-2,  H2S, Cl,  K,  Mg,  Ca,  NaCl,  Fe,  Zn,  Pb,  Hg,  Al,  As,  Rn, U

I: Individual research and Lab Report (60 pts)  DUE DATE: SEPTEMBER 9, 2014 
Decide on an area of research and a specific “environmental” topic that will require you to collect data (in any format) over a period of ten days from which you can draw some specific conclusions after analysis and interpretation.  You should first make observations for a period of time that will trigger your inquisitive genes to formulate a testable hypothesis.  I cannot emphasize the observation component of this activity too much.  Use all of your senses and come up with something that is unique to you. *(The field notebook entries will be those that record your observations, thoughts, data, etc.)  Consult with me for possible ideas if you need to.  However, the important aspect of this is for you to create/discover your own research topic and procedures.  
Your data and lab write up must be complete and you will hand it in (field notebook and typed report) on Tuesday, September 9, 2014.  There will be a 10 point deduction for every day it is late.  Please plan accordingly.  Make sure you use the attached report format!  Hand written lab reports will NOT be accepted.
Begin your field entries with a title, date, time of day, description of location and weather conditions (if applicable). Make sure you note which components are the dependent and independent variables as well as the control.
II: Current Events (40 pts) DUE DATE: SEPTEMBER 3, 2014
One of the tough aspects of studying environmental science is that new information is consistently brought forth as we learn more about our environment and our relationship with it.  You will be required to read and interpret news articles throughout the year.  During the summer, you will need to read two (2) current event articles based on the topics listed below.  
#1 Loss of Biodiversity




#10 Environmental Group (Sierra Club, etc.)
#2 Human Population Growth



#11 Overfishing, Overhunting
#3 Transgenic Species




#12  Deforestation
#4 Non-native (invasive) Species



#13 Ozone Depletion
#5 Food Production or Food Safety


#14 Environmental Legislation
#6 Fossil Fuels





#15 Renewable Energy


#7 Nuclear Energy




#16 Air Quality
#8 Water Quality (surface or groundwater)

#17 CO2 and Global Climate Change
#9 Recycling or another aspect of waste management
#18  pesticides
· Print your article and mount it on construction paper (no larger than 12”x18”). The article must have been published between June 1, 2014 and August 31, 2014.  Make sure the source is clearly visible.

· Write a one paragraph summary of the article as well as one paragraph of your opinion/thoughts on the article.  Your information must be typed.  Please use the sheet attached at the end of this document.  Your summary sheet should be mounted on the back of the construction paper or on the front if it will fit.
· Be prepared to discuss at least one of the articles in class.  Try not to pick the same articles as your friends, although, given the limited time frame, one or two repeats are okay.  
There will be a ten (10) point deduction for every day that this is late.  Spelling, Grammar, and Neatness Count!
III:  Chapter 1 and Math Practice (30 pts) 
DUE DATE: Chapter 1 Questions: AUGUST 25, 2014; Math Practice: SEPTEMBER 3, 2014
The block schedule and the fact that we don’t start until September, puts us behind in terms of class time to cover the APES curriculum.  In order to make up for some of this time, you will be learning the material from Chapter 1 over the summer.  We will review some of the concepts when you return to school and I will assess your knowledge with a test.  

You will need to research the answers to the questions below.  If there is a word used in the question that you don’t understand, look it up.  You may use books, periodicals, and everyone’s favorite, the Internet to find the answers.  WARNING: be wary of opinion pages and blogs.  These are what an individual or two thinks, and may not be the scientific consensus.  The following websites should be helpful in your search:

www.envirolink.org




www.epa.gov
www.enviroliteracy.org



www.usgs.gov
www.nationalgeographic.com


www.earth911.org
www.sierraclub.org




www.globalstewards.org
QUESTIONS FOR PART III:
Save paper type your answers and email them to me as a word document.  You may also send your work as a GoogleDoc but make sure you share it with me (matrik@middletownk12.org) so that I may view it.  If you are using a Mac please make sure that your file is compatible to Word.  If I can’t open it and read it, you will not receive credit.  Your answers are due before midnight on August 25, 2014.  If you will be on vacation or simply won’t have access to a computer/Internet in August, then PLAN ACCORDINGLY!!  “I was out of town or I didn’t have access to a computer or my computer wasn’t working” is NOT an excuse!!!  There will be a five (5) point deduction for every day that this is late. If you submit your answers BEFORE August 15, 2014 I will award you ten (10) bonus points!  Note:  Save your answers to these questions as they will be an excellent study guide when preparing for the AP Exam in May.
1. What exactly is the environment?

2. What is environmental science and what scientific fields are related to environmental science?

3. What is environmentalism?

4. What is natural capital?

5. Differentiate between natural resources and natural/ecosystem services.  Give at least two examples of each.

6. What is an environmentally sustainable society?

7. Distinguish between developed countries and developing countries.  
8. How do developed and developing countries compare in terms of population, population growth, wealth, and resource use.

9. What is a resource?  What is conservation?

10. Distinguish between a renewable and non renewable resource and give at least three examples of each.

11. What is the difference between reuse and recycling of a resource?

12. What is sustainable yield?

13. What is an ecological footprint?  
14. Define pollution and distinguish between point source and nonpoint sources of pollution.  Give an example of each.

15. Distinguish between biodegradable and nonbiodegradable and give two examples of each.

16. Identify and explain five basic causes of the environmental problems we face today.

17. What does someone mean when they say that the price of goods does not include the value of natural capital?

18. What is a government subsidy?  Name one benefit and one harmful effect of government subsidies.

19. What is an environmental world view?  What is environmental ethics?

20. Distinguish among the planetary management, stewardship, and environmental wisdom worldviews.

21. Explain the four scientific principles of sustainability: Reliance on Solar Energy, Biodiversity, Nutrient Cycling, and Population Control.

22. For each of the following actions, state one or more of the four scientific principles of sustainability that are involved.

a. Recycling soda cans

b. Using a rake instead of a leaf blower

c. Choosing to have no more than one child

d. Walking to school instead of driving

e. Taking your own reusable bags to the grocery store to carry things home in

f. Volunteering to clean trash off of the beach

g. Lobbying elected officials to require that 20% of the state’s electricity be produced by renewable energy by 2020.

NAME:______________________________________ BLOCK: __________ DATE: ____________

APES MATH PRACTICE for Part III
DUE DATE: SEPTEMBER 3, 2014


Complete the following problems.  You must show your work for full credit. There will be a five (5) point deduction for every day that this is late.  Try to complete the questions without a calculator since you won’t be able to use one on the exam in May.  (
1. If the current human population is approximately 7.1 billion and is growing at an annual rate of 1.17%, approximately how many people will be added next year if this rate stays the same?

2. If your air conditioner uses 600 watts of energy per hour on a daily basis, and your energy cost is $0.10 per kWh, and there are 30 days in the month, how much does the energy used by the air conditioner cost you per month?

3. If you have 1500 cows, and each cow produces 50 liters of manure a day, how many kL of manure would be produced in 45 days? 

4.  In 1995 the sea otter population was 2400 individuals.  In 2000 the population dropped to 2100 individuals.  What is the percent change in the sea otter population from 1995 to 2000?

5.  Battery electric vehicles (BEVs) have been introduced to consumers as an alternative way to reduce the environmental effects caused by use of internal-combustion engine (ICE) vehicles. A comparison of both vehicle types can help determine whether the use of BEVs would be beneficial in the future. 

(a) Assume that the fuel efficiency of the ICE vehicle is 25 miles per gallon (mpg) and that gasoline costs $3.75 per gallon (gal). Calculate the cost of gasoline per mile. 

(b) The charger supplies energy to the BEV battery at an average rate of 4.0 kilowatts (kW) and fully charges the BEV battery in 7.0 hours. The car will run for 100 miles on a full charge. The cost of electricity is $0.11 per kilowatt-hour (kWh). 

 i. Calculate the cost of the electricity to fully charge the battery. Assume that the battery is not charged to begin with. 

 ii. Calculate the cost of electricity per mile to drive the BEV. 

When it is driven 100 miles, the ICE vehicle contributes 72.8 pounds (lb) ofCO2 from the burning of the gasoline. The drilling, refining, and transportation costs of getting the gasoline to the gas station add an additional 17.7 lb of CO2 per 100 miles. The BEV does not emit any CO2 itself, but the extraction, transportation, and combustion of the coal that produced the electricity at the power plant add 63.6 lb of CO2 for the same 100 miles. 

(d) Calculate the difference in the amount ofCO2 that would enter the atmosphere if both cars were driven 100 miles.

APES Summer Field Work Report

Your report is your tool for expressing what you did, why you did it, and what you learned in the process.  Even if your understanding of the procedure, techniques, and results is perfect and your results error-free, a poorly-written report will not indicate that you really understand what you have done.  Writing reports is not difficult if you remember a few guidelines.  Normally, scientific reports are divided into the sections that follow.  This is a modified version of a Formal Lab Report.  Complete the following sections based on the field work (ten days of observation) that you completed over the summer.  You may copy this page to your files and then fill it in.  Your work must be TYPED or I will not accept it.
1. Abstract 

The abstract should contain a brief summary of purpose, methods, results, and conclusions of the whole experiment.  It is generally no longer than three or four sentences.  It may be easier after you have written the rest of the report to write the abstract.  As stated above this is a modified version of a formal lab report.  You do not have to complete this section.
2. Introduction 

Write your introduction in such a way that the reader will be interested in reading the rest of your report.  The introduction consists of two parts:

a. What was the purpose of your work/ what is its importance to the environment and/ or society?  (Why did you do whatever it was that you did?)

b. What is your hypothesis?  (What did you think would happen)


For example, you might state:

“I hypothesize that intraspecific competition is more intense than interspecific competition in species X.”
After your hypothesis, you may want to state any predictions you have.  
For example: 

“I predict that if intraspecific competition is more intense in species X than interspecific competition, then the distance between individuals of species X should be greater between each other than the distance between individuals of species X and species Y.”  
3. Materials and Methods 

How did you test your hypothesis?  What were your methods? Variables? Control?

This section should include a description of the characteristics of the study area (when applicable) and a summary of what was done and what equipment was used.  The procedure should be presented in chronological order and in past tense.  You should use the scientific names the first time you mention a species (e.g. “The study area was dominated by sycamore trees.  Platanus occidentalis”).  Thereafter, you only need to use the common name.  Your methods section should be complete enough so that anyone reading it would be able to reproduce your experiment with nothing but your report to follow.
4. Results 

The results section contains nothing more than results.  It is not a discussion of what you found (this comes next), it is not a conclusion about what you found (this comes after the discussion), but is only the bare-bones reporting of the facts.  State the results of the experiment without opinion, interpretation, or explanation.  This is the first time, other than in the abstract, that results have been mentioned.  All tables and graphs should follow immediately behind this section.  Every table and figure should be numbered and referenced in the text.  If you include tables or figures that you do not reference, then they are unnecessary.  All tables and figures must be labeled with a one-sentence description or title that tells what is being shown.  The reader should not have to refer back to the text to understand the information they are looking at.  Descriptions of tables go above the table, whereas descriptions of figures are placed at the bottom of the figure.
5. Discussion/Conclusions (this is normally two separate sections in a formal lab report)
This is the most important portion of the report.  In this section, you will discuss your data and any trends or relationships that appeared in the data.  The first item that should be addressed here is the interpretation of the results.  Provide insight as to why such trends may have occurred.  Secondly, in this section you should discuss why your results support or disprove your hypothesis.  Are your results consistent with what you expect?  Why or why not?  Answer the questions you asked in the introduction section.  Any problems encountered during the procedure that may have caused errors should be discussed.  Pay close attention to both human error and equipment error.  Whenever necessary, suggest other experiments that should be done, or additional data that should be collected to answer your initial questions (in your introduction) more thoroughly.  Conclusions are based on data, and they should follow from your discussion.  All conclusions drawn should relate to the statement of the problem (your hypothesis).  Did your results confirm or deny your hypothesis?  

NAME:______________________________________
BLOCK: _________
DATE: ___________

APES SUMMER ADVENTURES CURRENT EVENT ARTICLE SUMMARY
You may copy this page to your files and then fill it in. (1 page for each article)
ARTICLE TITLE (4 pts article is relevant to environmental science):

AUTHOR(S):

LINK: (If the link doesn’t work or I cannot find the article, you will lose 5points.  Make sure the link works before emailing your work to me)

ARTICLE SUMMARY – 8 pts. (one paragraph):

YOUR OPINION/ THOUGHTS – 8 pts. (one paragraph):

