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CEE 462: Water Resources Engineering and Sustainability
Department of Civil and Environmental Engineering

University of Massachusetts

Spring 2008

Instructor: 
Dr. Paula L. Sturdevant Rees

Office:
Marston 12B
Office Hours: 
T Th 
11 – 12:30 


Phone: 577-2337


1:30 – 2:30


Email: rees@ecs.umass.edu



Lectures: TTh 9:30 – 10:45


Classroom: Lederle Tower 206





1. Catalog Description

Methods for sustaining natural hydrologic conditions and controlling flooding in land development. Characteristics of precipitation and watersheds. Peak discharge, hydrograph and flood routing prediction. Design of drainage structures, detention ponds, and innovative water management techniques. ABET Content: 3 Credits. Engineering Science 1. Engineering Design 2.
2. Prerequisites
CE-ENGIN 270

CE-ENGIN 357

3. Textbook and Other Material
Required Text

McCuen, R.H., Hydrologic Analysis and Design, Prentice Hall, 2005.

Additional reading assignments will be placed on reserve at the Physical Sciences Library or will be web based.

References:

Mays, L.W., Water Resources Engineering, John Wiley & Sons, 2005 (with chapter on sedimemtation).

Computers & Email:
The use of computers and downloadable software will be required for completion of some reading and homework assignments.  Email will be used to inform students of any class updates.

4. Course Objectives
We will explore the basic principles of hydrologic and hydraulic design by building upon the fundamentals of fluid mechanics. Students will discuss current trends in water resources, particularly with respect to sustainability and the effect of the built environment on hydrologic and hydraulic processes. Students will gain the ability to design basic structures for the utilization and management of water resources, including storm sewers and detention ponds, street and highway drainage and culverts, floodplain analysis, probability and frequency analysis, and routing.

5. Topics Covered
· Water Resources Sustainability

· Hydrologic Processes
· Statistical Methods and Frequency Analysis  in Hydrology

· Rainfall-runoff analysis
· Precipitation Measurement and Estimation

· Peak Discharge Estimation
· Hydrologic Design Methods
· Pavement and Roof Drainage Design

· Detention Basin and Culvert Design

· Hydrograph Analysis

· Channel and Reservoir Routing

6. Course Outcomes
· Knowledge of how fundamental concepts from physics and engineering science are relevant to water resources engineering projects.

· Ability to apply graphical and statistical methods for the analysis and prediction of hydrologic system behavior.

· Ability to analyze and interpret data necessary for hydrologic design; ability to define problems and use appropriate computational methods to design engineering solutions.

· Ability to effectively communicate information necessary for hydrologic design through written, graphical, and mathematical means.

· An understanding of the impact of Civil Engineering decisions on hydrology.

7. Assessment Methods
Instructor will assess the student outcomes by grading the following coursework:



Total % of grade

Homework

25


2 Exams

60

    
Projects

15
Students will evaluate the course and instructor at the end of the semester to provide feedback on the perceived quality of the course and effectiveness of the instructor

Homework Policy

Eight to ten homework sets will be assigned throughout the semester. Homework will generally be collected on Thursday and returned at the next class meeting. Late homework may be accepted if it is turned in before the graded assignment has been returned and the student has not repeatedly turned in late assignments. Late homework will be automatically penalized 25% of the total available points and will be returned at the instructor’s convenience. 
Examination Policy

Students are expected to take exams at the scheduled time. Exceptions will be made only for extreme circumstances. Exams will consist of problems and are to be individually completed during the exam period.

Class Participation and Attendance

Attendance is expected at all class meetings. Repeated absence or tardiness may result in grade reduction. A productive academic atmosphere requires full participation, mutual respect and trust.

Academic Honesty

Students may work together on problem sets and projects, but exams and literature reviews (if assigned) are to be completed individually. The University Academic Honesty Policy will be strictly enforced. This policy can be found on the UMass web and covers plagiarism, cheating, fabrication, and facilitating dishonesty.
8. Tentative Class Schedule (subject to change)
	Week
	Date
	Topic
	Text

	
	
	The Hydrologic Cycle
	

	1
	Jan. 9
	Class Intro
	Chapter 1

	
	Jan. 31
	Basic elements & processes, water budgets
	

	
	
	Watershed Characteristics
	

	2
	Feb. 5
	Geomorphology, Land-use, and soils
	Chapter 3

	
	Feb. 7
	Travel time and curve numbers
	

	
	
	Statistical Methods
	

	3
	Feb. 12
	Probability, distributions, hypothesis testing
	Chapter 2

	
	Feb. 14
	Return interval, population models
	Chapter 5

	4
	Feb. 19
	Monday class schedule
	

	
	Feb. 21
	Frequency analysis
	

	
	
	Precipitation
	

	5
	Feb. 26
	No Class -  to be rescheduled
	

	
	Feb. 28
	Precipitation & Design storms
	Chapter 4

	6
	Mar. 4
	Remote sensing
	Handouts

	
	Mar. 6
	Trends
	

	
	Mar. 11
	MID TERM EXAM
	

	7
	
	Peak Discharge Estimation
	

	
	Mar. 13
	Single return period, index flood method
	Chapter 7

	SPRING BREAK
	
	
	

	8
	Mar. 25
	Rational and SCS methods
	

	
	Mar. 27
	Trends
	Handouts

	
	Apr. 1
	Water Issues
	Handouts

	9
	Apr. 3
	Modeling methods
	

	
	
	Design Using Peak Discharge
	

	10
	Apr. 8
	NO CLASS – Attend WRRC Conference
	

	
	Apr. 10
	Pavement drainage
	Chapter 8

	11
	Apr. 15
	Culvert design
	

	
	Apr. 17
	Detention basins
	

	
	Apr. 22
	Detention basin outlets
	

	12
	
	Hydrograph Analysis
	

	
	Apr. 24
	Baseflow separation & Infiltration losses
	Chapter 9

	13
	Apr. 29
	Unit hydrograph
	

	
	May 1
	Modeling methods
	Handouts

	
	
	Channel Routing
	

	14
	May 6
	Channel Routing
	Chapter 10

	
	May 8
	Channel Routing
	

	15
	May 13
	Water Issues
	

	FINAL EXAM
	


