ATOC 3500

Air Chemistry and Pollution

Fall 2006

Meeting: M/W/F, 11:00 – 11:50 pm; Duane E-126

Instructor: Prof. Darin Toohey (ATOC/ENVS)



X5-0002; Stadium 255 (Gate 7); toohey@colorado.edu
Office hours: TBD

Textbook: Thad Godish, Air Quality, 4th Ed., Lewis Publishers, 2004

What is this course about?

We hear or read frequently about an environmental problem or issue that involves the atmosphere. It is no accident that the atmosphere figures prominently in the news; for example, the quality of the air we breathe directly affects our health. In addition, the atmosphere is the component of the Earth system that is most susceptible to change, by virtue of its relatively small mass. As such, the atmosphere serves as a natural, if inadvertent, laboratory for investigating environmental change on local, regional, and global scales. 

This course reviews and applies basic chemical principles to the study of atmospheric composition and several pollution-related phenomena, such as stratospheric ozone depletion, urban air quality, and acid rain. We will also explore how atmospheric dynamics plays a role, and examine the coupling between atmospheric chemistry and life at the Earth’s surface (biosphere).

Course organization:
Details of the material to be covered are given in the “tentative schedule” below. We will begin with a review of the basic properties of air, followed by some important chemistry of molecules and particles. Transport and visibility come next, as these factor into strategies to mitigate the effects of air pollution. The second part of the course deals with health and welfare effects and how to assess the damages. Finally, we deal with public policy, indoor air quality, and controls of emissions. 

Work and Grading:
Grades will be based on homework, exams, and a project, as follows:




Homework sets and Readings:

30 %




In-class exams (2): 15% each

30 %




Final exam:




25 %




Final Report on Research Topic:

15%

Homework: Homework will emphasize problem-solving. It is designed to give you some practical experience working the types of problems atmospheric chemists are faced with every day.  Each homework assignment will typically have 4 or 5 problems of varying difficulty.  You are encouraged to work together with your classmates to formulate approaches to the homework problems, but the paper that you turn in must represent your own work. 

Late homework will not receive full credit, but you should submit late assignments if you want feedback. 

Readings: There will be several readings from popular media (e.g. "Time Magazine") or from scientific magazines to augment the book. These readings will be discussed in class, so that it is imperative that they be read before the discussions.  A short assignment will accompany each reading.

Exams: In-class exams will cover the concepts discussed in class and that formed the basis for the homework problems. Exam questions will typically be of the short-answer variety; sample questions will be handed out prior to the first exam. There will be no calculations on the midterms, but there will be some on the final that are similar to problems done for homework. Each in-class exam will last 60 minutes. The final exam is allotted 2 1/2 hours.

Final Report: This will be a combination oral/written report on a topic of your choice relating to a specific problem of air quality (e.g. Can Beijing really pull off a 2008 Summer Olympic games?). Details will be forthcoming. The paper will be approximately 10 pages (double spaced). We will discuss the topics in class near the end of the term. 

Expectations:

· Come to class: While attendance is not mandatory, it is important for students to come to class regularly. The material presented in class will not necessarily repeat what is in the textbook. We will also work problems that will help you with the homework. Please come prepared to participate and bring a calculator. If you know you will be missing class, please let me know beforehand so that I can set aside handouts for you.

· Read the book: It is not practical for me to cover every detail of the phenomena we will study during lecture. I will emphasize important concepts and context, and assume that you will read the book to fill in the details.

· Ask questions: I encourage you to ask questions during class. I don’t mind being interrupted (politely) if something I’ve said isn’t clear, and especially if I’ve made a mistake (which does happen now and then). If you’re not comfortable asking a question during class, please do so afterwards or during office hours.

Participate and interact: I like to have an interactive classroom. I find it terribly boring to talk at students for a whole class period, and I can recall how dull it is for students to be lectured at. So, I will ask questions of the class; we’ll work on problems; and we’ll have discussions about things that are controversial. Please participate! Civility and cooperation are essential elements in the classroom. This means encouraging one another during discussions and working together on problems. 

Approximate Schedule

Week                                        Subject Matter    
Reading in Text 

1 
The Atmosphere – Chemical and Physical Properties,
Chapter 1, pp 1-19
 

2
Evolution of Earth’s Atmosphere, some problems
Chapter 1, pp 19-22

3
Atmospheric Pollution
Chapter 2, pp 23-69

4
Atmospheric Dispersion and Transport
Chapter 3, pp 71-91

5
Atmospheric Effects
Chapter 4, pp 93-140


6 Exam 1, Health Effects
Chapter 5, pp 141-182

7 Welfare Effects
Chapter 6, pp 183-215

8
Air Quality and Emissions Assessment
Chapter 7, pp 217-256

9
Regulation and Public Policy
Chapter 8, pp 257-297

10
Control of Motor Vehicle Emissions
Chapter 9, pp 299-319 

11 
Stationary Sources
Chapter 10, pp 321-349

12
Exam 2 – Introduction to Research Topics
13
No Classes – Fall Break 

14 
Indoor Air Quality
Chapter 11, pp 351-393

15
Discussion of Research Topics

16 
Discussion of Research Topics and Course Review
Tuesday, 19 December 2006

Final Exam 



10:30 am – 1:00 pm

Policies: 

If you qualify for accommodations because of a disability, please submit to me a letter from Disability Services in a timely manner so that your needs may be addressed.  Disability Services determines accommodations based on documented disabilities. (303-492-8671, Willard 322, www.Colorado.EDU/disabilityservices)
Please inform the instructor if you observe religious holidays and may miss class or scheduled exam dates. Alternative arrangements will be made in such cases. Campus policies can be found at http://www.colorado.edu/policies/fac_relig.html
Students and faculty each have responsibility for maintaining an appropriate learning environment. Students who fail to adhere to such behavioral standards may be subject to discipline. Faculty have the professional responsibility to treat all students with understanding, dignity and respect, to guide classroom discussion and to set reasonable limits on the manner in which they and their students express opinions.  Professional courtesy and sensitivity are especially important with respect to individuals and topics dealing with differences of race, culture, religion, politics, sexual orientation, gender variance, and nationalities.  Class rosters are provided to the instructor with

the student's legal name. I will gladly honor your request to address you by an alternate name or gender pronoun. Please advise me of this preference early in the semester so that I may make appropriate changes to my records.  See polices at

http://www.colorado.edu/policies/classbehavior.html  and at

http://www.colorado.edu/studentaffairs/judicialaffairs/code.html#student_code
The University of Colorado at Boulder policy on Discrimination and Harassment

(http://www.colorado.edu/policies/discrimination.html, the University of

Colorado policy on Sexual Harassment and the University of Colorado policy on

Amorous Relationships applies to all students, staff and faculty.  Any student,

staff or faculty member who believes s/he has been the subject of

discrimination or harassment based upon race, color, national origin, sex, age,

disability, religion, sexual orientation, or veteran status should contact the

Office of Discrimination and Harassment (ODH) at 303-492-2127 or the Office of

Judicial Affairs at 303-492-5550.  Information about the ODH and the campus

resources available to assist individuals regarding discrimination or

harassment can be obtained at  http://www.colorado.edu/odh
All students of the University of Colorado at Boulder are responsible for

knowing and adhering to the academic integrity policy of this institution.

Violations of this policy may include: cheating, plagiarism, aid of academic

dishonesty, fabrication, lying, bribery, and threatening behavior.  All

incidents of academic misconduct shall be reported to the Honor Code Council

(honor@colorado.edu; 303-725-2273). Students who are found to be in violation

of the academic integrity policy will be subject to both academic sanctions

from the faculty member and non-academic sanctions (including but not limited

to university probation, suspension, or expulsion). Other information on the

Honor Code can be found at http://www.colorado.edu/policies/honor.html  and at

http://www.colorado.edu/academics/honorcode/
