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ENE 890 (Section 601) 
Water Quality and Public Health: Principles and Latest Research
Spring Semester 2009

MW 3:00-4:20 pm, C103 Engineering Research Complex

Instructor: 
Irene Xagoraraki, Assistant Professor of Environmental Engineering

A124 Engineering Research Complex

Phone: (517) 353-8539, Email: xagorara@msu.edu
Office hours: by appointment

Objective: 
The objective of this course is to introduce principles, applications, and latest research in the area of water quality and public health. The students will overview various chemical and microbiological water contaminants and their health effects. They will study concepts of public health and epidemiology, principles of toxicology, exposure characterization and risk assessment approaches, water management alternatives, and global issues of concern.
Grading: 
Written Reports (40%): 


Project - Draft:
10%

Project - Final
:
30%
Presentations and Discussions (60%): 
Assignment #1:
10%

Assignment #2: 
10%

Assignment #3:
10%

Assignment #4:
10%

Project - Draft:
10%

Project - Final:

10%
Question of the Day:
Students need to think and read about the question or questions of the day (listed in the schedule) and be prepared to discuss about them in class. Answers will be written on the blackboard and will be discussed. A volunteer needs to take notes of answers and main points of discussion and then email a short memo to the whole class.
Assignments:
The purpose of the assignments is to collect critical information on assigned subjects and educate the class. You need to prepare 5 minute power point presentations. In your slides include references (papers, books, and websites). The power point presentations need to be emailed to the instructor the morning of the class to be uploaded on angel.

Assignment #1: 
Select an emerging waterborne contaminant or group of contaminants and present their human or ecological adverse effects, sources, occurrence, detection methods, fate in the environment, and exposure pathways. 
Assignment #2: 
Select a waterborne contaminant or group of contaminants (chemical or microbiological) and discuss various methods for its detection and quantification. Discuss conventional and latest innovative methods. Discuss sample pre-treatment issues.
Assignment #3: 
Collect published information on the investigation of a national or international waterborne outbreak, epidemiological study, or risk assessment study. Present case study facts and methods.

Assignment #4:
Select an emerging contaminant or group of contaminants and discuss their fate in drinking water or wastewater treatment utilities. Discuss removal and transformation of the contaminants in full-scale utilities and bench-scale and pilot-scale plants.

Project:
Write a state of knowledge paper or a research proposal on a topic of your interest, related to water quality and public health. Present current information, gaps in knowledge and research needs. Example focal areas include:  Emerging Contaminants (viruses, pharmaceuticals, antibiotic resistance genes, cyanotoxins etc.); Advanced Detection Methods in Environmental Waters; Occurrence in Environmental Waters (drinking water, wastewater, natural waters, and  reservoirs such as soil, sediments, sludge or biosolids, animal waste etc); Pollution Source Tracking; Contaminant Transport and Transformations in Natural Systems; Latest Technologies in Water and Wastewater Treatment; Fate of Contaminants in Water Treatment Utilities; Fate of Contaminants in Wastewater Utilities; Human Exposure Pathways; Risk Assessment. 
Tentative Schedule:
	Date
	Lecture
	Topic
	Question of the Day
	Due Dates

	M, 1-12-09
	1
	Introduction
	
	

	W, 1-14-09
	2
	Principles of Public Health

	Definitions of Public Health, Public Health Statistics
	

	M, 1-19-09
	No class
	Martin Luther King Day
	
	

	W, 1-21-09
	3
	Water Pollution, Environmental Regulations

	Major US and World Env. Regulations, Not Regulated Contaminants
	

	M, 1-26-09
	4
	Water Pollution – Effects
	Adverse Effects of Water Contaminants (human, environmental)
	PROJECT  (Topic Selection)
Report: 1 page

	W, 1-28-09
	5
	Waterborne Pathogens and Chemicals
	Specific Acute, Long-Term, Direct, Indirect Effects on Humans
	

	M, 2-2-09
	6
	Short Presentations and Discussion:

ASSIGNMENT 1
Emerging Contaminants
	
	ASSIGNMENT 1
Presentation: 5 min

	W, 2-4-09
	7
	Detection Methods for Microbiological and Chemical Water Pollutants

	
	

	M, 2-9-09
	8
	Presentations and Discussion:

ASSIGNMENT 2
Detection Methods
	
	ASSIGNMENT 2
Presentation: 10 min

	W, 2-11-09
	9
	Presentations and Discussion:

ASSIGNMENT 2
Detection Methods
	
	

	M, 2-16-09
	10
	Waterborne Disease Outbreaks

	
	

	W, 2-18-09
	11
	Intro to Epidemiology

	Components and Types of Epidemiological Studies
	

	M, 2-23-09
	12
	Intro to Toxicology

	Measures of Toxicity
	

	W, 2-25-09
	13
	Intro to Risk Assessment

	Components of a Risk Assessment Study
	

	M, 3-2-09
	
	Presentations and Discussion:

PROJECT 
Draft
	
	PROJECT (Draft)

Report: 5-10 pages

Presentation: 10 min

	W, 3-4-09
	
	Presentations and Discussion:

PROJECT
Draft
	
	

	M, 3-9-09
	No class
	Spring Break
	
	

	W, 3-11-09
	No class
	Spring Break
	
	

	M, 3-16-09
	14
	Global Issues

	
	

	W, 3-18-09
	15
	Global Issues

	Global Issues of Concern
	

	M, 3-23-09
	16
	Global Issues

	Global Issues of Concern
	

	W, 3-25-09
	17
	Presentations and Discussion:

ASSIGNMENT 3
Outbreak or Epidemiological Case Studies
	
	ASSIGNMENT 3
Presentation: 10 min

	M, 3-30-09
	18
	Presentations and Discussion:

ASSIGNMENT 3
Outbreak or Epidemiological Case Studies
	
	

	W, 4-1-09
	19
	Drinking Water Management

	Drinking Water Treatment Methods
	

	M, 4-6-09
	20
	Drinking Water Management

	
	

	W, 4-8-09
	21
	Wastewater Management

	Wastewater Treatment Methods
	

	M, 4-13-09
	22
	Wastewater Management

	
	

	W, 4-15-09
	23
	Short Presentations and Discussion:

ASSIGNMENT 4
Fate of Contaminants in Water Treatment
	
	ASSIGNMENT 4
Presentation: 5 min

	M, 4-20-09
	24
	De-centralized and Rural Systems

	Small Scale Drinking Water and Wastewater Treatment Methods
	

	W, 4-22-09
	25
	Discussion about Projects


	
	

	M, 4-27-09
	
	Presentations and Discussion:

PROJECT

Final Presentations
	
	PROJECT (Final)
Report: 10-20 pages

Presentation: 10 min

	W, 4-29-09
	
	Presentations and Discussion

PROJECT
Final Presentations
	
	


