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CE 280 – Principles of Environmental Engineering and Science
Spring Semester 2009
MWF 10:20-11:10 am, 1345 Engineering Building 
Instructor:  
Ass. Prof. Irene Xagoraraki
                     
Email: xagorara@msu.edu

Office hours: MW 1:30- 2:30 in A124 Engineering Research Complex
TA:              
Kelvin Wong

Email: wongchi@msu.edu

Office hours: TuTh 5:00-6:30 pm in 3575 Engineering Building
Description:        
This course has been developed to introduce students to the multifaceted field of environmental engineering. As such, it introduces some of the background scientific principles, analysis tools, and engineering operations applied in the field. It reviews material balances, chemical concepts, risk assessment and other environmental analysis tools. These scientific ideas and analysis tools along with engineering principles are applied to study the principles and practice of water, waste, and air quality pollution and control. 
Objectives:   

· Know the range of activities within the field of environmental engineering and know their multidisciplinary nature.

· Know the scientific principles, analysis tools, and engineering operations applied in the field of environmental engineering.

· Know basic biological, chemical and physical concepts and apply these to the analysis of several different types of environmental problems or systems. 

· Use material balances as the framework for the analysis of environmental systems.  

· Know the role of regulations in environmental engineering and know the primary environmental regulations.

· Perform elementary chemical calculations involving concentration conversions, stoichiometry, and kinetics.

· Analyze a simple environmental system using mass-balance techniques.
· Understand the role of risk assessment in environmental protection activities, and apply these concepts to qualitative analysis of new environmental problems.

· Understand the approaches for the assessment and protection of water quality in rivers, lakes and groundwater.

· Understand the basic engineering approaches to drinking water treatment.

· Understand the basic engineering approaches to wastewater treatment. 

· Know the primary air pollutants, their sources and environmental behavior.

· Know the problems involved in the handling and disposal of solid, hazardous and industrial wastes.

Textbook:  
Introduction to Environmental Engineering and Science, by G.M. Masters, Prentice-Hall, 2008.
Reading:
Textbook, power point slides, and lecture notes. Power point slides will be available on the web. You need to come to class to make additional lecture notes. 
Web Page:
Accessible via https://angel.msu.edu
Required:
Scientific calculator

Important Dates:  2-6-09, last day to drop with tuition refund

                   
3-4-09, last day to drop with no grade reported
Questions:
In the beginning of each lecture a set of questions will be asked. These questions are listed in the last few pagea of this syllabus. You need to read the assigned material before the lecture and be prepared to answer the questions in class.
Homework:     
Eight sets of homework will be required. Homework assignments will be posted on the web. The homework will be due a week after assignment, in the beginning of the class period. No homework will be accepted after the deadline. Solutions will be posted on the web the day after the homework is due.

Grading:
Final grades will depend on 4 midterm exams, 8 sets of homework and a final exam. If you feel an error has been made in grading your exam, you must submit a written note within one week after a grade was awarded. In your note explain in detail why you might think that an error has been made.
	       Grade Distribution:
	

	4 hourly exams @ 15%
	60%

	Homework (8 sets)
	10%

	Final Exam
	30%


	Grade Scale:

	>90% = 4.0

	84 – 90% = 3.5

	78 – 84% = 3.0

	72 – 78% = 2.5

	66 – 72% = 2.0

	60 – 66% = 1.5

	50 – 60% = 1.0

	<50% = 0.0


Tentative Schedule:
	Date
	Lecture
	Topic
	Reading

Assignment
	Homework due

	12 Jan.  (M)
	1
	Introduction
	
	

	14 Jan. (W)
	2
	Environmental Regulations
	
	

	16 Jan. (F)
	3
	Units of Measurement
	p. 1-6
	

	19 Jan. (M)
	
	No class - Martin Luther King Day
	
	

	21 Jan. (W)
	4
	Mass Balances
	p. 6-21
	

	23 Jan. (F)
	5
	Energy Balances
	p. 21-40
	1

	26 Jan. (M)
	6
	Environmental Chemistry I
	p. 47-56
	

	28 Jan. (W)
	7
	Environmental Chemistry II
	p. 57-67
	

	30 Jan. (F)
	8
	Environmental Chemistry III
	p. 67-76
	

	2 Feb. (M)
	9
	Chemical Kinetics
	
	

	4 Feb. (W)
	
	Review for Exam 1 
	
	2

	6  Feb. (F)
	
	Exam 1 
	
	

	9  Feb. (M)
	10
	Mathematics of Growth
	p. 87-120
	

	11   Feb. (W)
	11
	Risk Assessment
	p. 127-166
	

	13  Feb. (F)
	12
	Water Resources
	p. 173-181
	

	16 Feb. (M)
	13
	Surface Water Hydrology
	
	

	18 Feb. (W)
	14
	Natural Cycles
	
	3

	20 Feb. (F)
	15
	Water Pollution I
	p. 181-198
	

	23 Feb. (M)
	16
	Water Pollution II
	
	

	25 Feb. (W)
	17
	Water Pollution III (BOD)
	p. 199-209
	

	27 Feb. (F)
	18
	Water Quality in Rivers
	p. 210-218
	

	2 Mar. (M)
	19
	Water Quality in Lakes
	p. 219-229
	

	4 Mar. (W)
	
	Review for Exam 2
	
	4

	6 Mar. (F)
	
	Exam 2
	
	

	9 Mar. (M)
	
	No class - Spring Break
	
	

	11 Mar. (W)
	
	No class - Spring Break
	
	

	13 Mar. (F)
	
	No class - Spring Break
	
	

	16 Mar. (M)
	20
	Groundwater Hydrology
	p. 229-239
	

	18 Mar. (W)
	21
	Groundwater Hydrology and Quality
	p. 239-266
	

	20 Mar. (F)
	22
	Drinking Water Quality
	p. 281-289
	5

	23 Mar. (M)
	23
	Drinking Water Treatment I
	p. 289-298
	

	25 Mar. (W)
	24
	Drinking Water Treatment II
	p. 298-315
	

	27 Mar. (F)
	25
	Drinking Water Treatment III
	
	

	30 Mar. (M)
	
	Review for Exam 3
	
	6

	1 Apr. (W)
	
	Exam 3
	
	

	3 Apr. (F)
	26
	Wastewater Treatment I
	p. 316-324
	

	6 Apr. (M)
	27
	Wastewater Treatment II
	p. 324-330
	

	8 Apr. (W)
	28
	Wastewater Treatment III
	p. 330-333
	

	10 Apr. (F)
	29
	Air Pollution I
	p. 367-400
	7

	13 Apr. (M)
	30
	Air Pollution II
	p. 438-486
	

	15 Apr. (W)
	31
	Air Pollution III
	p. 401-438
	

	17 Apr. (F)
	32
	Solid Waste Management I
	p. 601-658
	

	20 Apr. (M)
	33
	Solid Waste Management II
	p. 659-677
	

	22 Apr. (W)
	34
	Hazardous Wastes
	p. 333-358
	

	24 Apr. (F)
	
	Review for Exam 4
	
	8

	27 Apr. (M)
	
	Exam 4
	
	

	29 Apr. (W)
	
	Review for Final Exam, Evaluations
	
	

	1 Apr. (F)
	35
	Special Topic: To be announced
	
	

	4  May (M)

10:00am-12:00pm
	
	Final Exam (Comprehensive)
	
	


