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Course Goals and Overview
The AP Environmental Science course is designed to provide students with a learning experience equivalent to an introductory one-semester college environmental science course.  The course emphasizes the principles, concepts, and methodologies required to understand the interrelationships of the natural world, identify and analyze environmental problems, evaluate relative risks associated with theses problems, and examine alternative solutions for resolving or preventing them.  The course also includes laboratory components constituting a minimum of 20% of instructional time.  Students are encouraged to keep copies of their laboratory work for use in determining college credit and/or placement (http://apcentral.collegeboard.com).

General Curricular Requirements

Content requirement emphasizes:

1.   Science is a process

2.   Energy conversions underlie all ecological processes

3.   The earth itself is one interconnected system

4.   Humans alter natural ecosystems

5.   Environmental problems have cultural and social contexts

6.   Human survival depends on developing practices that will achieve sustainable systems

Time Requirement

1. At least 250 minutes or equivalent per week

2. A minimum of one lab per week or equivalent

3. Students should spend at least 5 hours a week in individual study outside of the classroom

School Resource Requirements

· A college-level environmental science textbook for the teacher and each student.

· Access to materials, equipment, and time adequate to conduct college-level environmental science investigations for students.

Anchor Textbook:

Miller, G. Tyler.  Living in the Environment: Principles, Connections, and Solutions.  15th ed. Pacific Grove, Calif.: Brooks/Cole, 2007.  Cost for replacement: $100.00

Course Design and Objectives
	

Topic
	Suggested Time

	Introduction
	1 week

	Earth Science Concepts – geologic time scale; plate tectonics; earthquakes; volcanism; seasons; solar intensity; and latitude
	1 week

	The Atmosphere – composition, structure; weather and climate; atmospheric circulation and the Coriolis Effect; atmosphere-ocean interactions; ENSO
	0.5 week

	Global Water Resources and Use – freshwater/saltwater; ocean circulation; agricultural, industrial, and domestic use; surface and groundwater issues; global problems; soil conservation
	1 week

	Soil and Soil Dynamics – rock cycle; formation; composition; physical and chemical properties; main soil types; erosion and other soil problems; soil conservation
	1 week

	Ecosystem Structure – biological populations and communities; ecological niches; interactions among species; keystone species; species diversity and edge effects; major terrestrial and aquatic biomes
	1 week

	Energy Flow – photosynthesis and cellular respiration; food webs and trophic levels; ecological pyramids
	0.5 week

	Ecosystem Diversity – biodiversity; natural selection; evolution; ecosystem services
	1 week

	Topic
	Suggested Time

	Natural Ecosystem Change – climate shifts; species movement; ecological succession
	0.5 week

	Natural Biogeochemical Cycles – carbon, nitrogen, phosphorus, sulfur, water, conservation of matter
	1 week

	Population Biology Concepts – population ecology; carrying capacity; reproductive strategies; survivorship
	1 week

	Human Population – human population dynamics (historical population sizes; distribution; fertility rates; growth rates and doubling times; demographic transition; age structure diagrams); population size (strategies for sustainability; case studies; national policies); impacts of population growth (hunger; disease; economic effects; resource use; habitat destruction)
	2 weeks

	Agriculture – feeding a growing population (human nutritional requirements; types of agriculture; Green Revolution; genetic engineering and crop production; deforestation; irrigation; sustainable agriculture); controlling pests (types of pesticides; costs and benefits of pesticide use; integrated pest management; relevant laws)
	1 week

	Forestry – tree plantations; old growth forests; forest fires; forest management; national forests
	1 week

	Rangelands – overgrazing; deforestation; desertification; rangeland management; federal rangelands
	1 week

	Other Land Use – Urban land development (planned development; suburban sprawl; urbanization); transportation infrastructure (federal highway system; canals and channels; road-less areas; ecosystem impacts); public and federal lands (management; wilderness areas; national parks; wildlife refuges; forests; wetlands); land conservation options (preservation; remediation; mitigation; restoration)
	1.5 weeks

	Mining – mineral formation; extraction; global reserves; relevant laws and treaties
	1 week

	Fishing – fishing techniques; over-fishing; aquaculture; relevant laws and treaties
	1 week

	Global Economics – globalization; World Bank; Tragedy of the Commons; relevant laws and treaties
	0.5 week

	Energy Concepts – energy forms; power units; conversions; Laws of Thermodynamics
	1 week

	Energy Consumption – history (Industrial Revolution; exponential growth; energy crisis); present global energy use; future energy needs 
	1 week

	Fossil Fuel Resources and Use – formation of coal, oil, and natural gas; extraction/purification methods; world reserves and global demand; synfuels; environmental advantages/disadvantages of sources
	0.5 week

	Nuclear Energy – nuclear fission process; nuclear fuel; electricity production; nuclear reactor types; environmental advantages/disadvantages; safety issues; radiation and human health; radioactive wastes; nuclear fusion
	1 week

	Hydroelectric Power – dams; flood control; salmon; silting; other impacts
	0.5 week

	Energy Conservation – energy efficiency; CAFE standards, hybrid electric vehicles; mass transit
	1 week

	Renewable Energy – solar energy; solar electricity; hydrogen fuel cells; biomass; wind energy; small-scale hydroelectric; ocean waves and tidal energy; geothermal; environmental advantages/disadvantages
	1 week

	Pollution Types – air pollution (primary and secondary pollutants; major air pollutants; measurement units; smog; acid deposition – causes and effects; heat islands and temperature inversions; indoor air pollution; remediation and reduction strategies; Clean Air Act and other relevant laws); noise pollution (sources; effects; control measures); water pollution (types; sources, causes, and effects; cultural eutrophication; groundwater pollution; maintaining water quality; water purification; sewage treatment/septic systems; Clean Water Act and other relevant laws); solid waste (types; disposal; reduction)
	2 weeks

	Impacts on the Environment and Human Health – hazards to human health (environmental risk analysis; acute and chronic effects; dose-response relationships; air pollutants; smoking and other risks); hazardous chemicals in the environment (types of hazardous waste; treatment/disposal of hazardous waste; cleanup of contaminated sites; biomagnifications; relevant laws)
	1 week

	Economic Impacts – cost-benefit analysis; externalities; marginal costs; sustainability
	1 week

	Stratospheric Ozone – formation of stratospheric ozone; ultraviolet radiation; causes of ozone depletion; effects of ozone depletion; strategies for reducing ozone depletion; relevant laws and treaties
	1 week

	Global Warming – greenhouse gases and the greenhouse effect; impacts and consequences of global warming; reducing climate change; relevant laws and treaties
	1 week

	Loss of Biodiversity – habitat loss; overuse; pollution; introduced species; endangered and extinct species; maintenance through conservation; relevant laws and treaties
	1 week


Grading Policy:

Tests




40%

Homework



10%

Projects/Field Work/Formal Labs 

20%

Labs, Recitations, & Quizzes

15%

Semester Exam



15%

The AP exam in May will not count as a grade, but your practice exam will count as the final exam.  This year’s practice exam will be on Tuesday, April 24, 2012, from 4-7pm.  At the end of each semester, 7 honors points will be added to the cumulative average.

Homework: 

Completion of quality homework is essential to your overall success in AP Environmental Science.

· At the beginning of each unit I will provide you with “challenge questions” and a vocabulary list of terms that I think are important for you to know from each chapter.  These questions and definitions will be due at the beginning of class, the day of the test.  They can also be found on the class website.  ALL HOMEWORK MUST BE HANDWRITTEN, typed answers / definitions will not receive credit.
· I may assign specific homework to supplement key concepts during the year.  These assignments will be due on the indicated date.
· I may assign specific items from your review resources (see below). 

· Chapter reading will be assigned, but I will not always quiz or ask you to demonstrate that you have been keeping up.  This is your responsibility.

Laboratory Investigations:

AP Environmental Science is a lab course, and I will make every effort to have a wet or dry student led lab each week.  In addition, there will be 4 field exercises this year: Campus Microclimate Analysis (October), Cemetery Population Analysis (November), Chemical and Biological Stream Analysis (April) and Wastewater Treatment Facility problem based learning assignment (May).

Labs by Unit: 

Unit 1: The Living World

Effects of Radiation on Seeds

The Hunger Banquet (online)

Tragedy of the Commons Simulation

Biodiversity of Leaf Litter Using Berlese Funnels

Problem Based Learning Assignment: Monarch Migration and Global Climate Change

Microclimate Analysis of a School Campus (field project)

The Effects of Invasive Worms on the Carbon Cycle

Know Your Own Biome Analysis

Good Buddies? Symbiosis Project

Decomposition of a Chicken (field experience)

Unit 2: Earth Systems

Determining Soil Type by Fractionation and Feel

Determining Soil Permeability and Porosity

Soil Chemistry Analysis

Unit 3: Population 

Your Environmental Footprint (online)

Predicting Doubling Time of World Population Mathematical Analysis

Construction and Analysis of Population Age Histograms

Problem Based Learning Assignment: Fishing Methods and Impacts

Unit 4: Land and Water Use

Golf Course Water Study

To Dam or Not to Dam

Water Rights and the Colorado River PBL

Cookie Mining Activity

Nuclear Energy PBL

Unit 5: Energy Resources and Consumption

Automobile Efficiency Activity (online)

Efficiency of Window Panes Lab

Web Research on Urban Growth Patterns in the US Activity

Unit 6: Pollution

Black Day in Bhopal Problem Based Learning Activity

Lab: LD50 and Brine Shrimp

A Civil Action Case Study Debate

The Georgia Hazardous Sites Inventory Activity

Indoor Air Pollution using Photocopiers Lab

Big Trees Forest Preserve Chemical and Biological Stream Quality

Big Trees Data Crunch and Project Review

Eutrophication of Pond Water Lab

Calculating Dissolved Oxygen and BOD Lab

Unit 7: Global Change

Global Climate Change Activity

Ecotourism and Latin America PBL

Bioprospecting in the Tropics PBL

Outside Readings and Recitations

While the textbook for APES is very good, I feel that it is in your best interest to have current perspectives on environmental science.  I will be supplementing your textbook reading with scientific journal articles, scientific books, and/or magazines.  It is very important that you highlight these articles, or take notes, on important concepts and words you do not understand.  Students may be assigned individual readings to present on Fridays.  These readings will be presented in recitation form: outline of the reading, 3 good questions, and a brief presentation to the class.
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