AP Environmental Science 
SUNY Westchester Environmental Science
Bio Chem Class of 2025
Course Description:  How life began on this planet, what life is and how it has evolved into the complex interdependent web of life we see now will be thoroughly examined.  The focus will be on the earth as a system.  How ecosystems function and how organisms interact with one another.  There will be a focus on how we impact the environment including air and water pollution as well as our quest for energy and how that impacts the environment.  

Textbooks:

Withgott, Jay et al. Environment The Science Behind the Stories. Boston: Pearson 2014, 2005.

Miller, Tyler. Living in the Environment 11th ed.. California: Brooks/Cole Publishing Company, 2000.

Brower, James, et al. Field and Laboratory Methods for General Ecology. Boston: McGraw-Hill, 1998.

Michell, Mark and William Stapp. Field Manual for Water Quality Monitoring An Environmental Education Program for Schools. Iowa: Kendall/Hunt, 1997.

1. Review of Junior year I:  What is science?  How do scientists approach problem solving?  What is the scientific method and peer review?  What is a hypothesis, theory and law?
2. Basic Ecology:  Ecosystem components energy flow and matter cycling.  The three laws of sustainability.  How does energy flow through an ecosystem?  What are the laws of thermodynamics and how do they relate to ecology?  Food webs and chains.  Basic ecological vocabulary.

3. Ecology II:  Evolution, biodiversity, niches and adaption.  

4. Ecology III:  Climate and biomes.  What are the major terrestrial biomes?  Why are they where they are?  What are the different aquatic life zones?  Why are they located where they are?

5. Demographics: A study of human population growth, limiting factors, how economics and cultural relate to population growth and how all of this relates to our ecological footprint.  (Chapter 8)
6. Soil Resources and Agriculture:  What are the different major classes of soil?  What are the properties that impact soil fertility?  How does soil form?  What are the layers of the soil?  How long does it take soil to form?  What causes soil degradation?  How bad was the dust bowl?  Can it happen again?  How does agricultures effect soil?  How have modern agricultural techniques prepared us for the future?  Have soil laws helped?  (Chapter 9 and 10)
7. The importance of Biodiversity:  An examination of the current decline of wildlife and diversity, causes of previous extinctions, major causes of wildlife decline, the impact of simplification on global ecology and possible solutions to the current crisis. (Chapter 11)
8. Forest Management:  Various forest management techniques are examined and evaluated.   (Chapter 12)
9. Environmental Health and Toxicology:  How toxic substances impact organisms and the environment are studied in this unit.  How much of a pollutant is too much, the cost of pollution and the cost of abatement are examined.  What is LD50, LC50, dose response, threshold pollution?  How much is the environment worth?  How much are you worth?  (Chapter 14)
10. Fresh Water Systems:  What are the different classes kinds of surface water on the planet?  How much is fresh water?  What are the major sources of water pollution?  Where do these pollutants come from?  What are the ways in which fresh water cleans itself and how does it cycle in the environment?  How can we clean freshwater?  How do sewage plants work?  (Chapter 15)
11. Marine Systems:  What is the connection between fresh water and marine?  Why is life concentrated in certain parts of the ocean?  (Temperate kelp forests and other places in the ocean support a lot of life, coral is not the only place for diversity in the ocean) How do oceans impact climate?  How does climate change impact the oceans?  What is coral bleaching?  Why are our fisheries depleting?  What is MSY?  What are the solutions to our overfishing and pollution problems?  (Chapter 16)
12. Atmospheric science and air pollution:  What are the layers of the earth’s atmosphere?  What is the function of the thermosphere, and stratosphere?  What are the main gasses of the troposphere? What are the major sources of air pollution?  How are they cleaned from the atmosphere?  What are the 6 criterion pollutants?  Why do we monitor them?  WHat are the two types of smog?  How do ozone depleting gasses work?  What is acid rain?  How does it impact the environment?  How can we control air pollution?  (Chapter 17)
13. Climate Change:  What are greenhouse gasses?  How to they maintain our climate?  What are the major trends that we have seen in greenhouse gasses since the industrial revolution?  How do we predict what continued increase of greenhouse gasses will impact our environment?  What are positive and negative feedback loops associated with climate change?  What can we do to mitigate climate change?  (Chapter 18)
14. The quest for energy; Fossil Fuels:  What are the different classes of fossil fuel?  How do we use each of them?  How much fossil fuel is left?  What are the methods of extraction that we currently use?  What is peak oil and why did it change when fracking became popular?  What are the political, social and ENVIRONMENTAL impact of our continued use of fossil fuels.  (Chapter 19)
15. The quest for energy; energy alternatives: Can wind, hydroelectric, solar, geothermal or other renewable sources solve our energy problems?  Where does nuclear energy fit in as an energy alternative?  What are the pros and cons of each energy source?  How does conservation fit in?  (Chapter 20 and 21)
16. Waste management:  What are the different classes and sources of solid waste?  How much waste do we produce?  What are the main ways in which we dispose of our solid waste?  How safe is each method? What is a superfund site and what does it have to do with waste disposal?  How do we deal with hazardous waste?  How does recycling work?  What are the pros and cons of recycling?  Is “recycling garbage”?   (Chapter 22) 
17. Sustainable cities and solutions:  Is there a bright future?  What can we do to build sustainable cities?  What are some of the solutions that are being implemented now?  (Chapter 24)  
Grading: (subject to change)

Classwork, Homework, Entry/Exit Questions, Tests Projects, and Papers will be assigned throughout the marking period with varying point values. Students will earn from 600-800 points per marking period.  

Entry/Exit Questions:  Three or four days a week, students will be given a question or series of questions upon entering the class or at the end of the class.  Students will be able to use their class notes and outline books for these questions.

Homework:  Students are expected to outline the textbook and notes every night.  Outlines and questions will be kept in a separate notebook that students will hand in once a week for evaluation.  Occasionally additional work will be assigned. 
Tests and Papers:  Students will get two or three major exams each marking period.  In few cases a paper may substitute for a test.   Students will keep a notebook with chapter outlines, vocabulary words and review questions. The portfolio will count as a test grade.  In addition, the portfolio can be used for all quizzes and the midterm and final exam. 

Senior Lab Class

Class of 2025
The following is a brief list of the topics to be covered in the senior year.  This list is incomplete.  More labs will be added throughout the year based on class interests and events. 

Environmental 12 Lab (2 credits)  

1 Forest evaluation:  Trees from a local forest will be classified.  Diversity, species richness and evenness will be evaluated.  

2 Nutrient loading in the Bronx River:  Samples will be assayed for Nitrates and Phosphates using a spectrophotometer and appropriate indicators.  The samples will be taken several times during the day, for several days.  
3 Road runoff contamination of Bronx River:  In a continuation of the previous lab, Bronx river samples will be taken over a period of time before and after rainstorms.  The samples will be tested for DO, BOD, salinity, and turbidity.
4 Food survey and statistical analysis:  Students will keep food diaries for a week.  The data will be pooled together and analyzed using Microsoft Excel.  
5 Generation of biodiesel using new and used vegetable oil.  Biodiesel will be produced using Ethoxide or Methoxide catalyst.  The turbidity of the fuel will be measured and compared to the oil before production.  The turbidity will also be compared to that of #2 oil.  Lastly the fuel will be tested in an oil burner in the HVAC class.  
6 Environmental Racism.  Students will collect data about asthma occurrences throughout Yonkers using Microsoft Forms.  The data will be analyzed to see if there are geographic patterns in Asthma occurrences.  
7 Particulate matter pollution in our school.  A simple semi quantitative method of measuring air quality.

8 Sulfur Dioxide air pollution throughout Yonkers.  LaMotte air samplers will be used to collect air samples around Yonkers.  The samples will then be analyzed on a spectrophotometer.
9 Citizen science project.  Audubon bird study.
10 Individual Senior Research project.
Lab:

Grading: Labs, Lab Maintenance, Lab tests, Tech Prep, Lab notebooks and Safety will be evaluated and assigned throughout the marking period with varying point values. Students will earn from 600-800 points per marking period.  

Formal labs and Tech Prep:  Each marking period one formally written lab (typed, double spaced) will be assigned.  The formal lab consists of an abstract; introduction, materials, methods, data, conclusion and works cited section.  In addition to the formal lab students must progress on their tech prep project.  Each marking period the tech prep project will have more weight in the evaluation.

Lab maintenance and safety:  In order to run a successful lab class, the lab must be kept in order.  Each student must do his or her part in maintaining the lab.  Two students every day will be placed in charge of lab maintenance.  They will be evaluated at the end of the day on maintenance.  Students will be evaluated on how carefully they work in lab on a daily basis.  Students acting unsafely will be removed from lab for the day.  Please note if unsafe behavior is significant or repetitive the student will be ejected from the lab and fail for the year.

Class participation, informal labs and lab notebooks:  Students in the environmental technology magnet will be given opportunities to work with outside organizations such as the Beczak center or Groundwork Yonkers.  All students will be expected to work with an outside organization or do extra work around the lab.  Students will be assessed on the work they do on these projects.  

Informal labs:  In addition to the one formal lab each marking period, several smaller labs will be assigned.  Most often the student will be responsible for submitting data and conclusions for these labs.

Lab notebooks:  Lab notebooks must be kept all year long.  Two or three times a semester, lab notebooks will be checked in class.  These checks will be performed without warning.

Work Based Learning:  In order to receive a CTE diploma from Saunders students must complete 55 hours of work-based learning.  Many opportunities will be given throughout the year.   
