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Course Objectives: 
This course is intended to

· Consider the sources, health effects, and control of indoor air pollution and acquaint the student with the scientific method.
· Develop an understanding of the formation and importance of the “ozone shield” and of the causes and future of ozone depletion.
· Explore the importance and availability of mineral resources and the environmental impacts of mineral development.
· Discuss the environment as a “commons,” the costs of environmental externalities, the public service functions nature provides, and the cost of pollution.
· Consider the city as an ecological system, discuss the environmental characteristics and impacts of cities, and explore how cities can be environmentally designed.
· Develop an understanding of modern integrated waste management practices and discuss techniques for managing solid-waste and hazardous waste.
· Acquaint the student with basic concepts of evolution and biological diversity and develop and understanding of the kinds and importance of interactions between species.
· Acquaint the student with basic concepts of biogeography and discuss the ways by which humans have altered biodiversity.
· Develop an understanding the process of ecological succession and consider approaches to ecological restoration. 

· Consider ways to plan for and develop an environmentally sustainable future.
Student Learning Outcomes: 
Upon successful completion of this course, student should be able to
· Describe the sources and health effects of the major indoor air pollutants and explain strategies for controlling indoor air pollution. (SC1) (SC2)
· Explain how ozone is naturally produced and destroyed, describe the importance of stratospheric ozone, explain how ozone is depleted by chlorofluorocarbons, describe the environmental and human health effects of ozone depletion, and explain how ozone depletion can be stopped. (SC1) (SC2)
· Describe the economic importance and availability of mineral resources, compare and contrast mineral resources and reserves, and describe the environmental impacts of mineral development. (SC1) (SC2) (SC3) (M1)
· Describe the “tragedy of the commons,” contrast externalities and direct costs, describe the public service functions of nature, and explain how the total cost of pollution is determined. (SC1) (SC3) 
· Explain how a city is an ecological system, contrast cities and nonurban areas with respect to climatic conditions, explain how cities impact the water cycle and soils, describe the sources and health effects of urban pollution, and explain how cities can be environmentally designed. (SC1) (SC2)
· Describe integrated waste management, the design and operation of sanitary landfills, and the management of hazardous waste. (SC1) 
· Describe basic concepts of evolution and biological diversity, explain the importance of the competitive exclusion principle and the ecological niche in the conservation of species, and describe the kinds and importance of interactions between species. (SC1) (SC2) 
· Explain the relationship between the concept of biological realms and the problems caused by exotic species, describe biomes and the factors that can be used to predict them, and describe the ways by which people have altered biodiversity. (SC1) (SC2)  
· Describe the process of ecological succession and explain how to use concepts of ecological succession to restore nature. (SC1) (SC2) (SC3)
· Describe the best way to conserve biological resources, the justifications for valuing the environment, and ways to solve environmental problems and resolve environmental conflicts. (SC2) (SC3) (WR1) (WR2) (WR3)
Length of Course:  
33 lecture and 33 lab hours

Grading Method:  
Letter grade (A-F) or Pass/No Pass
Prerequisites:
MTH-060, Pass RD-090 or placement in RD-115, and pass 


WR-095 or placement in WR-121.
Major Topic Outline:
1)
Indoor air pollution and the scientific method.

a)
Sources and possible health effects of common indoor air pollutants. 

b)
Building-related illness (BRI) and sick building syndrome (SBS).


c)
Sources and health effects of environmental tobacco smoke (ETS).


d)
Sources, control, and health effects of radon gas.


e) 
The scientific method.

2)
Ozone depletion.

a)
The ozone layer or “ozone shield.”


b)
Absorption of ultraviolet radiation by ozone.


c)
Measurement of stratospheric ozone.


d)
The “ozone hole.”


e)
The role of CFCs (chlorofluorocarbons) in the depletion of ozone.


f)
Potential effects of ozone depletion on the environment and human health.


g)
The future of ozone depletion.

3)
Minerals and the environment.

a)
Importance of minerals to society.


b)
Distribution of minerals.


c)
Minerals resources and reserves.


d)
Consumption, conservation, and recycling of minerals.


e)
Environmental impacts of mineral development.


f)
Use of the R-to-C (reserve-to-consumption ratio) in describing the scarcity 


of mineral resources.

4)
Environmental economics.

a)
The “tragedy of the commons.”


b)
The relationship between resource sustainability and profit.


c)
Externalities (indirect costs) and direct costs.


d)
Natural capital and the public service functions of nature.


e)
Future versus present value of the environment and the precautionary 


principle.


f)
The total cost of pollution.

5)
Urban environments.

a)
The city as an ecological system.


b)
The effects of cities on climatic conditions.


c)
The effects of cities on the water cycle.


d)
The impacts of cities on soils.


e)
Sources and health effects of urban pollution.


f)
Benefits of urban vegetation.


g)
Cities as habitat for wildlife and endangered species.


h)
Characteristics and control of common animal pests in cities.

6)
Waste management.

a)
Industrial ecology and integrated wasted management (IWM).


b)
The environmental benefits of recycling.


c)
On-site disposal, composting, and incineration of solid waste.


d)
Features of a modern sanitary landfill.


e)
Hazardous waste generation and management.


f)
The “Superfund.”


g)
Oceans as dumping grounds for waste.

7)
Biological diversity.


a)
Biological evolution and the characteristics of natural selection.


b)
Concepts of biological diversity.


c)
The number and kinds of species on Earth.


d)
The importance of habitat and the ecological niche in the conservation of 


species. 

e)
The competitive exclusion principle.


f)
Nonsymbiotic and symbiotic interactions between species.

8)
Biogeography and introduced species.

a)
Wallace’s concept of realms or biotic provinces.


b)
Endemic and exotic (introduced, invasive, etc.) species.


c)
The rule of climatic similarity and the concept of the biome.


d)
Convergent and divergent evolution.


e)
Advantages and disadvantages of focusing conservation efforts on 



biodiversity “hot spots.”


f)
Ways by which people have altered biodiversity.


g)
Rules for moving species around the planet.
9)
Ecological succession and restoration


a)
Primary and secondary succession.

b)
Stages and features of ecological succession.


c)
The “intermediate disturbance hypothesis.”


d)
The use of disturbance in the conservation of biodiversity.


e)
The application of concepts of ecological succession to restoration.


f)
Approaches to possible restoration goals.


g)
Ecosystems that are the focus of restoration efforts.

10)
Environmental sustainability and values.


a)
The qualities of an “ecotopia.”


b)
The Wildlands Project and the conservation of biological resources.


c)
Justifications upon which the value of the environment is based.


d)
Environmental ethics.


e)
The philosophical movement known as “deep ecology.”


f)
Solving environmental problems and resolving environmental conflicts.

CCC AAOT/ASOT GENERAL EDUCATION OUTCOMES 
Course Title and Number:   ESR-173
COURSE OUTLINE MAPPING CHART
Environmental Science
 Mark outcomes addressed by this course:

· Mark “C” if this course completely addresses the outcome. Students who successfully complete this course are likely to have attained this learning outcome.

· Mark “S” if this course substantially addresses the outcome. More than one course is required for the outcome to be completely addressed. Students who successfully complete all of the required courses are likely to have attained this learning outcome.

· Mark “P” if this course partially addresses the outcome. Students will have been exposed to the outcome as part of the class, but the class is not a primary means for attaining the outcome and assessment for general education purposes may not be necessary.

 As a result of completing the AAOT /ASOT general education requirements, students will be able to:

	WR: Writing Outcomes
	

	1. Read actively, think critically, and write purposefully and capably for academic and, in some 
              cases, professional audiences.
	

	2. Locate, evaluate, and ethically utilize information to communicate effectively.
	

	3. Demonstrate appropriate reasoning in response to complex issues.
	

	SP: Speech/Oral Communication Outcomes
	

	1. Engage in ethical communication processes that accomplish goals.
	

	2. Respond to the needs of diverse audiences and contexts.
	

	3. Build and manage relationships.
	

	MA: Mathematics Outcomes
	

	1. Use appropriate mathematics to solve problems.
	P

	2. Recognize which mathematical concepts are applicable to a scenario, apply appropriate 
    mathematics and technology in its analysis, and then accurately interpret, validate, and
    communicate the results.
	

	AL: Arts and Letters Outcomes 
 
	

	1. Interpret and engage in the Arts & Letters, making use of the creative process to enrich the quality of
    life. 
	

	2. Critically analyze values and ethics within a range of human experience and expression to engage 
    more fully in local and global issues. 
	

	SS: Social Science Outcomes
	

	1. Apply analytical skills to social phenomena in order to understand human behavior.
	

	2. Apply knowledge and experience to foster personal growth and better appreciate the diverse social
    world in which we live.
	

	SC: Science or Computer Science Outcomes
	

	1. Gather, comprehend, and communicate scientific and technical information in order to explore 
    ideas, models, and solutions and generate further questions.
	S

	2. Apply scientific and technical modes of inquiry, individually, and collaboratively, to critically
    evaluate existing or alternative explanations, solve problems, and make evidence-based decisions 
    in an ethical manner.
	S

	3. Assess the strengths and weaknesses of scientific studies and critically examine the influence of 
    scientific and technical knowledge on human society and the environment.
	S

	CL: Cultural Literacy Outcome

	

	1. Identify and analyze complex practices, values, and beliefs and the culturally and historically 
              defined meanings of difference. 
	

	IL: Information Literacy Outcomes

	

	1. Formulate a problem statement.
	

	2. Determine the nature and extent of the information needed to address the problem.
	

	3. Access relevant information effectively and efficiently.
	

	4. Evaluate information and its course critically.
	

	5. Understand many of the economic, legal, and social issues surrounding the use of information.
	


�  “Arts and Letters” refers to works of art, whether written, crafted, designed, or performed and documents of historical or cultural significance.


� Must be embedded in a course that meets the outcomes for Arts and Letters, Social Science, or Science/Computer Science. 


� Must be embedded in the general education required Writing courses     Revised 2010-2011 to reflect Statewide AAOT outcomes





