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COURSE NUMBER: ESSH 2550						

COURSE TITLE: Air Pollution and Monitoring

INSTRUCTOR:	Faculty deemed qualified according to accreditation and/or the State of Ohio

CONTACT:  Jeff Bates, Ph.D., Professor, Program Coordinator, jbates@cscc.edu, 614-287-3652

CREDITS: 3		LECTURE HOURS PER WEEK: 2		LAB HOURS PER WEEK: 2

PREREQUISITES:  CHEM 1111

DESCRIPTION OF COURSE: This course covers the fundamentals of air pollution, such as sources, important atmospheric aspects and the effects of air pollutants. It also focuses on EPA methods for stack and ambient sampling of various air contaminants. Other topics include continuous emission monitoring, air pollution control options, and applicable permitting and reporting requirements.

COURSE STUDENT LEARNING OUTCOMES:
The student will be able to:
· Understand air pollution meteorology, chemistry and transport;
· Explain the connection between atmospheric science and air pollution formation, dispersion and transport;
· Perform and/or review ambient air monitoring practices as well as source testing procedures; 
· Describe the legal, permitting and compliance requirements of the Clean Air Act;
· Assist in the selection of air pollution equipment, filing of permit applications and review of permitting requirements.

PROGRAM OUTCOMES:
· Collect air, water, waste, and soil samples for routine monitoring as required by regulatory agencies and for operational control of remediation or treatment systems.
· Conduct field investigations using environmental instrumentation. 
· Assist in the operation and maintenance of systems used to control pollution, remediate contaminated materials, or treat water as required by environmental laws.

OUTCOMES BASED ASSESSMENT OF STUDENT LEARNING:
For this course, students are expected to demonstrate the skills associated with the Institutional Learning Goals (ILG) identified below:
4. Scientific Literacy
In class students are assessed on their achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college.

EQUIPMENT AND COURSE MATERIALS REQUIRED: The student is required to have a three-ring binder to store course materials, a ruler, and a scientific calculator.

TEXTBOOK(S), MANUALS, REFERENCES, AND OTHER READINGS: Air Quality, Sixth (or Fifth) Edition by Thad Godish, Wayne T. Davis and Joshua S. Fu; CRC Press, Taylor & Francis Group, 2021, and supplementary reading materials.

GENERAL INSTRUCTIONAL METHODS: Lecture, assigned readings, homework assignments, laboratory projects, field trip(s), and a research report.

STANDARDS AND METHODS FOR EVALUATION:  The breakdown for evaluation is as follows:

Homework Assignments	10%
Laboratory Exercises/Field 
	Trip Reports		30%
Quizzes			30%
Research Report		10%
Final Exam			20%	
            100%

GRADING SCALE:

		A = 90%-100%
B = 80%- 89.9%
C = 70%-79.9%
D = 60%-69.9%
E = Below 60%

SPECIAL COURSE REQUIREMENTS: None.

ATTENDANCE POLICY: The college policy will be followed, and attendance will be taken each class period.  Although no grade is assigned for attendance, you are expected to attend every lecture and laboratory period.  Attendance will be taken by the instructor before each class begins.  If you miss a class period, it is your responsibility to obtain the course notes.  Because there is no opportunity to make-up laboratory assignments, it is highly recommended that you attend each laboratory period.

COLLEGE SYLLABUS STATEMENTS
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”.
UNITS OF INSTRUCTION

Unit 1 (1 week)
- Unit of Instruction:  Introduction to Atmospheric Sciences, Air Pollutants and Conversions.
- Learning Objectives/Goals:  To provide an overview of atmospheric contents and behavior, criteria pollutants and measurements used in the science.
- Assignment:  Read Chapter 1 “The Atmosphere” and Chapter 2 “Atmospheric Pollution and Pollutants”.
- Assessment Methods:  Homework assignments, class discussion, lab projects, exams.

Unit 2 (1 week)
- Unit of Instruction:  Meteorological Aspects of Air Pollution.
- Learning Objectives/Goals:  Understand atmospheric dispersion, transport and deposition of pollutants by the study of winds, turbulence, mixing heights, inversions and episodic events.
- Assignment:  Read Chapter 3 “Atmospheric Dispersion, Transport, and Deposition”.
- Assessment Methods:  Homework assignments, class discussion, lab projects, exams.

Unit 3 (1 week)
- Unit of Instruction:  Atmospheric Effects and Global Concerns.
- Learning Objectives/Goals:  A discussion of natural and anthropogenic effects on visibility and haze and a study of global concerns including acid deposition, stratospheric ozone depletion and global warming.
- Assignment:  Read Chapter 4 “Atmospheric Effects”.
- Assessment Methods:  Homework assignments, class discussion, lab projects, exams.

Unit 4 (1 week)
- Unit of Instruction: Health Effects. 
- Learning Objectives/Goals:  Understand pollutant exposure and the resulting health impacts, toxicology studies, effects of air pollutants on the body’s physiological functions as well as effects of specific pollutants.
- Assignment:  Chapter 5 “Health Effects”.
- Assessment Methods:  Homework assignments, class discussion, lab projects, exams.

Unit 5 (1 week)
- Unit of Instruction:  Welfare Effects.
- Learning Objectives/Goals:  Explain the impacts that air pollutants have on crops and other plants, animals, materials and our ecology.
- Assignment:  Chapter 6 “Welfare Effects”.
- Assessment Methods:  Homework assignments, class discussion, lab projects, exams.

Unit 6 (1 week)
- Unit of Instruction:  Ambient Air Quality Monitoring.
- Learning Objectives/Goals:  Understand monitoring techniques, averaging times, quality assurance of data, data logging and presentation and Federal Reference Methods.
- Assignment:  Chapter 7 “Air Quality and Emissions Assessment” Sections 7.1.1, 7.1.2 and 7.1.3.  Also web resources from USEPA on ambient monitoring.
- Assessment Methods:  Homework assignments, class discussion, lab projects, exams.

Unit 7 (1 week)
- Unit of Instruction:  Continuous Emission Monitoring Systems (CEMS), Stack Testing and Modeling.
- Learning Objectives/Goals:  Discussion of CEMS, USEPA source testing methods 1 through 9, emission factors and modeling.
- Assignment:  Chapter 7 “Air Quality and Emission Assessment” Sections 7.2 and 7.3.  Also web resources from USEPA on source testing from 40 CFR Part 60 Appendix A.
- Assessment Methods:  Homework assignments, class discussion, lab projects, exams.

Unit 8 (1 week)
- Unit of Instruction:  Laws and Regulations.
- Learning Objectives/Goals:  Understanding of Federal laws and regulations as well as state of Ohio laws and regulations governing the air pollution field.  Emphasize the 1990 Clean Air Act Amendments and the first addressing of global concerns.
- Assignment:  Chapter 8 “Regulation and Public Policy”.  Also web resources from Ohio EPA on regulation of air pollutants through OAC 3745.
- Assessment Methods:  Homework assignments, class discussion, lab projects, exams.

Unit 9 (1 week)
- Unit of Instruction:  Permitting including New Source Review, Title V Permits and State of Ohio PTIOs.
- Learning Objectives/Goals:  Demonstrate knowledge of Federal and state of Ohio permitting requirements for new and existing sources of emissions based on the previously studied laws and regulations.
- Assignment:  Read web resources from USEPA and Ohio EPA on permitting Title V sources, smaller sources and the various exemptions to permitting requirements.
- Assessment Methods:  Homework assignments, class discussion, lab projects, exams.
 
Unit 10 (1 week)
- Unit of Instruction:  Selection and Design of Stationary Source Control Equipment.
- Learning Objectives/Goals:  Understand current practices of point source and fugitive emission control, technologies used in cleaning both particulate and gaseous pollutants and practices of pollution prevention.
- Assignment:  Chapter 10 “Control of Emissions from Stationary Sources”.
- Assessment Methods:  Homework assignments, class discussion, lab projects, exams.

Unit 11 (1 week)
- Unit of Instruction:  Operation and Maintenance of Control Equipment and Parametric Monitoring.
- Learning Objectives/Goals:  Explain the correlation of control equipment operating parameters to emission rates and practices used to allow the correlation to represent indication of actual source emissions.
- Assignment:  Web resources from Ohio EPA and USEPA including Engineering Guides
- Assessment Methods:  Homework assignments, class discussion, lab projects, exams.

Unit 12 (1 week)
- Unit of Instruction:  Mobile Source Control.
- Learning Objectives/Goals:  Understand the control of motor vehicle emissions, the production and use of alternative fuels and the trend to low emission vehicles.
- Assignment:  Chapter 9 “Control of Motor Vehicle Emissions”.
- Assessment Methods:  Homework assignments, class discussion, lab projects, exams.

Unit 13 (1 week)
- Unit of Instruction:  Field Trip to Ohio EPA’s Air Pollution Test Center.
- Learning Objectives/Goals:  Gain hands on experience and knowledge of ambient air monitoring (operation, calibration and maintenance) and stack testing methods.
- Assignment:  Participate in the field trip to Groveport in Franklin County.
- Assessment Methods:  Homework assignments, class discussion, lab projects, exams.

Unit 14 (1 week)
- Unit of Instruction:  Indoor Air Quality.
- Learning Objectives/Goals:  Understand Indoor air quality issues including concerns connected with Asbestos, Combustion, Aldehydes, VOCs, and biological pollutants.
- Assignment:  Chapter 11 “Indoor Air Quality”.
- Assessment Methods:  Homework assignments, class discussion, lab projects, exams.

Unit 15 (1 week)
- Unit of Instruction:  Environmental Noise.
- Learning Objectives/Goals:  Explain measurements of noise, effects of exposure and regulatory efforts to control environmental noise.
- Assignment:  Chapter 12 “Environmental Noise”.
- Assessment Methods:  Homework assignments, class discussion, lab projects, exams.
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