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CE 403/503 Major Change Form

Description: Fundamentals of air pollution from the perspective of an environmental manager.
Regulatory framework, management strategies, monitoring, modeling tools, control
technologies.

Rationale:

In recent months several concerns have been raised regarding the undergraduate curriculum
available to students interested in the atmospheric side of environmental engineering. Enrollment
in elective air classes is low and trending downward, and the number of students continuing with
an air focus beyond graduation is small. To address these concerns, we have developed a plan for
improving our curriculum to better address the needs and interests of current students. We hope
that in the process our courses will also become more attractive to environmental students across
campus.

This proposed new course is a major component of this effort. It will merge major elements
of the current CE 408/508 (Air Pollution Control) and CE 409 (Air Quality Modeling) courses.
The current courses have significant redundant material, and also teach some topics that are not
relevant for our students needs. The new course will cover a wide range of air pollution topics
from the perspective of a state or federal regulator tackling regional air quality problems. Key
themes to be addressed will be: 1) how to identify when an air quality problem exists; 2) how to
determine and understand the specific causes of a particular air quality problem; and 3) how to
design effective solutions to such problems. Major topics will be air pollution legislation,
monitoring and modeling approaches, and major control technologies. Because these same topics
are critical to our graduate students, many of whom do not come from environmental engineering
backgrounds, the new course will be cross-listed at the 400 and 500 levels.

This new cross-listed course is one of three new courses being developed in the air focus area
of the CEE department. A new cross-listed Applied Meteorology class will precede this one in
sequence (as a prerequisite), and a new Climate Change Science & Engineering course will also
be infroduced. It makes sense for these new courses to have adjacent numbers. We have chosen
CE 401 for the climate change course, CE 402/502 for the Applied Meteorology course, and CE
403/503 for this new Air Quality Management course. Of these numbers, only CE 403 has a
potential conflict; it is an Environmental Geology course that was last offered in Spring 2008 and
is being removed from the catalog. This new CE 403 course will not be offered until Spring
2011. We anticipate no transcript conflicts, as all students who might have taken the previous CE
403 will have graduated before this course is first offered.



For the purpose of these responses, I will treat the Laboratory for Atmospheric
Research (LAR) as a program area within the Department of Civil & Environmental
Engineering. The proposed courses still under consideration are part of a broader
redesign of the LAR curriculum. In these responses I will attempt to differentiate when
necessary between the pre-2009/10 curriculum, the changes that have been already
approved, and the final curriculum plan.

1

List the number of faculty in the degree granting area (dept/program area)?

LAR has eight total faculty, including four tenured / tenure track faculty
and four research faculty. A search is underway for a new hire at the
associate or full professor level.

September 2010 Update: The faculty search described above was
successful, and Dr. Heping Liu joined the LAR faculty in August 2010. He
is currently teaching the new CE 402/502 course.

List the number of graduate courses listed on the books for the degree
granting area (dept/program area?)

There are currently nine graduate courses within our program. This
includes two courses that are to be discontinued as part of the current
curriculum redesign. The current CE 571, Meteorology, will be dropped
in favor of the proposed CE 402/502 course. The current CE 408/508, Air
Pollution Control, will be dropped in favor of the new CE 403/503 course.

. How many courses are currently listed as conjoint in the degree granting

area (dept/program area?)

T'wo courses are currently listed as conjoint within the program: CE
408/508 and CE 415/515. It should be noted that many of our starting
graduate students have also taken the current CE 409. Both CE 408/508
and CE 409 are to be dropped in the curriculum redesign and replaced
with CE 402/502 and CE 403/503. The net change in conjoint course
offerings will be from two to three.

How often are these conjoint courses taught?

Our current conjoint courses are each offered once per year. This will
also be true of the proposed new courses.

How many of these courses are designed as graduate courses with a few
undergrads enrolled? (versus designed as undergraduate with a few graduate
students).



There is not a straightforward answer to this question. A quirk of our
program is that the majority of our graduate students do not come from an
environmental engineering background. The conjoint courses as well as
the current CE 409 are designed to meet the needs of both senior
environmental engineering students and beginning graduate students from
diverse backgrounds. CE 415/515 usually has an even split. CE 409 was
evenly split the last time it was offered. CE 408/508 is perhaps more
heavily skewed toward undergraduate students.

The proposed new courses would continue to meet these same goals. They
may be more heavily skewed toward undergraduates, since the primary
motivation for our redesign was to revive lagging undergraduate
enrollments.

September 2010 Update: CE 402/502 is currently being offered for the
Jirst time. It has a total enrollment of 14 students. six for CE 502 and
eight for CE 402. One undergraduate is enrolled in the 502 section; he
graduates in December and plans to continue into the MS program in the
Spring, CE 415/515 has a enrollment of 25 this semester, 16 in the
graduaie section and nine in the undergraduate section.

Over the past 3 years, what percentage of courses on Graduate degree
programs of study in this degree granting area (dept/program area?) are
conjoint courses?

Including CE 409, which in conjoint in spirit if not in fact, ~25-30% of the
coursework in our students’ programs of study are conjoint courses.

Why is this particular course integral to the graduate program in this degree
granting area (dept/program area?)

The proposed conjoint courses serve two purposes. For our senior
environmental engineering students, they provide an introduction to the
complex problems that they will be exposed to either as working engineers
or as graduate students. For our own graduate students, particular those
who come from non-engineering programs, these courses lay a
groundwork for the more advance graduate courses they will take later in
our program.

CE 402/502 replaces both our introductory non-quantitative CE 174
meteorology course and our CE 571 graduate level meteorology course.
It also includes topics currently covered in CE 409. It will be the only
meteorology course offered by the WSU system. A familiarity with
meteorology topics is critical to many engineering fields, including
renewable energy, sustainable design, and water resources. It is also and
especially critical to students pursuing advanced degrees in the



atmospheric sciences. The proposed new course will meet these needs by
covering meteorological {opics with a focus on the impacts of the weather
on the designed environment.

CE 403/503 will incorporate and update material currently covered in the
CE 408/508 and CE 409 courses. It will present topics in air quality
design from the perspective of a regional air quality manager. This will
better meet the needs of our undergraduates, as it is more closely aligned
with their likely career track after graduating. For our graduate students,
the course will give them a more solutions-oriented perspective that is not
as prominent in many of our more advanced graduate courses. Moreover,
the new course will be an integral component of our new graduate
program linking atmospheric science with policy development: the
Atmospheric Policy Trajectory.

How many overall students are in the degree area?

LAR has 15 graduate students curvently: 4 M.S. and 11 Ph.D. students.
There are an additional 5-10 undergraduate students focusing on air
topics in the environmental engineering program.

September 2010 Update: Aficr some graduations, transfers, and new
arrivals, LAR again has 15 graduate students, but currently there are 5
M.S. students and 10 Ph.D. students.

Are there any department policies about the number of conjoint courses on a
program of study?

As long as the course is taken as a 500-level course, there is no limit.
However, there is a department policy that only allows a graduate student
to count 6 credit hours at the 400 level toward his/her degree.



Instructor:
Office Hours:

Lectures:
Required Text:
Lecture Slides:
Prerequisites:
Course Goal:

Air Quality Management
CE 403/503 Spring 2011
3 Credits

Tim VanReken; Dana 302C, vanreken@wsu.edu, 5-5055.

The instructor maintains an open-door policy: students are welcome to drop
by at any time for brief conversations. Appointments are encouraged when
significant discussion is anticipated.

MWEF, 9:10-10:00

To Be Determined

Emailed to the class as available.

CE 402/502, CHEM 105, graduate standing.

To introduce the fundamental concepts of air pollution formation,
dispersion, and control, as well as the societal impacts and regulatory
structure that motivate air pollution control. We will specifically focus on
engineering solutions to air quality problems from the perspective of a
regional manager.

Class Activities and Evaluation

Homework:
Exams:
Design Project:

Case Study:

Problem sets will be assigned approximately biweekly.
There will be one midterm and one non-cumulative final exam.

This course follows the path of understanding and solving air quality
problems from the perspective of a regional environmental manager.
Students will complete a semester-long design project as we proceed
through the material. There will be three major milestones for the project:
1) Using monitoring data to determine whether an air quality problem exists;
2) Modeling the impact of a major new source on regional air quality; and 3)
Designing an effective, efficient strategy for preventing significant impacts
from the new source on the region. A final report detailing all project steps
and summarizing the results will be due at the end of the semester. Students
enrolled in CE 503 will complete the design project individually; students
enrolled in CE 403 will work in pairs.

Students enrolled in CE 503 will select a significant, specific, local air
quality management problem from the recent past. Topics will ideally be
relevant to the student’s graduate research and will be selected in
consultation with the instructor. Students will complete a 10-12 page in-
depth analysis of the problem and its potential solutions. The pre-existing
air quality situation, the scope of the problem, the factors influencing the
decision pathway, and the ultimate designed response must all be
considered. The goal of the case study exercise is to provide the students
with a fuller understanding of the multiple competing requirements that
must be addressed in real-world air quality management.




Evaluation:

Schedule:

CE 403

Homework 25%
Midterm Exam 25%
Final Exam 25%
Design Project 25%
CE 503
Homework 20%
Midterm Exam 20%
Final Exam 20%
Design Project 20%
Case Study 20%
Week Topic
1 Causes, Sources, and Effects of Air Pollution
2 Regulatory Basis & Management Approaches
3 Monitoring Air Quality
4 Monitoring Air Quality (cont.)
5 Modeling Air Quality — Introduction
6 Gaussian Plume Models — Point Sources
7 Gaussian Plume Models — Line and Area Sources
8 EPA Regulatory Models
9 Using the CALMET/CALPUFF Modeling System

SPRING VACATION

10 Air Pollution Control — Gases

11 Air Pollution Control — Gases (cont.)

12 Air Pollution Control — Particulates

13 Air Pollution Control — Particulates (cont.)
14 Air Pollution Control - Mobile Sources

15 Design Project Completion & Evaluation

16 FINALS WEEK




STUDENTS WITH DISABILITIES: Reasonable accommodations are available for students with a documented
disability. If you have a disability and may need accommodations to fully participate in this class, please visit the
Disability Resource Center (DRC). All accommodations MUST be approved through the DRC (Admin Annex Bldg,
Room 205). Please stop by or call 509-335-3417 to make an appointment with a disability specialist.

ACADEMIC INTEGRITY: All members of the University community share responsibility for maintaining and
promoting the principles of truth and academic honesty. The Office of Student Conduct has a policy defining
academic dishonesty and the procedures to follow if dishonesty occurs. This information can be found at
www.studentconduct.wsu.edu. Cheating or plagiarism in any form will not be tolerated. Cheating includes, but is
not limited to, copying work or allowing your work to be copied. Plagiarism includes resubmitting previously
graded homework from a previous semester, even if it was your own work. If academic dishonesty has occurred on
any homework, test or other assignment, the incident will be reported to the Office of Student Conduct and the
student(s) involved will receive no credit (a score of zero) for that particular material. A second incident of cheating
may result in dismissal from the university.

CAMPUS SAFETY: The Campus Safety Plan, which can be found at http://safetyplan.wsu.edu, contains a
comprehensive listing of University policies, procedures, statistics, and information relating to campus safety,
emergency management, and the health and welfare of the campus community. All faculty, staff, and students are
encouraged to visit this web site as well as the University emergency management web site at
http://oem.wsu.edu/Emergencies to become familiar with the campus safety and emergency information provided.
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