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	Engineering Faculty Document No.:  45-26
September 26, 2025  



TO:  		The Engineering Faculty
FROM:  	The Faculty of the Lyles School of Civil and Construction Engineering
RE:  		New graduate course – CCE 54800: Design in Urban Water Infrastructure

The Faculty of the Lyles School of Civil and Construction Engineering has approved the following new graduate course.  This action is now submitted to the Engineering Faculty with a recommendation for approval.  
FROM:
CE 59700:  Design in Urban Water Infrastructure 
Fall 2024 (10); Fall 2023 (16); Fall 2022 (9) 
No Prerequisites
TO:
CCE 54800: Design in Urban Water Infrastructure
Fall or Spring
Three total credits
CE 34000 or CCE 34000 or equivalent
Description: The course deals with sources and distribution of water in urban environments, including distribution and pumping systems, analysis of sewer systems and drainage courses for the disposal of both wastewater and storm water. A review of fundamental principles including mass, momentum, and energy equations along with concepts of energy and hydraulic grade lines is provided. Equations governing water movement in pressurized pipelines are covered for both steady state analysis and transient problems through extended period simulations for use in analysis and design of water distribution systems and pump design and selection. Open channel hydraulics principles are discussed to calculate gradually varied flow profiles and learn about the Saint Venant equations for one-dimensional open channel flows. Different sources of wastewater, variability of flowrates, and types of drainage systems are described for design of sanitary sewers. Estimating design rainfall using frequency analysis is covered along with methods of runoff computation for design of storm sewer systems, determination of storage volumes for detention storage structures and level pool routing. EPANET and EPA-SWMM software packages are used for applications. 


RATIONALE:
This course will be useful to those thinking of a career in urban water resources management; city planners; learners preparing for the EIT and PE exams.
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	Head/Director of the Lyles School of Civil and Construction Engineering



Link to Curriculog entry:   https://purdue.curriculog.com/proposal: 34268/form



















CCE 54800: Design in Urban Water Infrastructure
Course Information
CRN: 
Mode: Asynchronous online
Credit hours: 3
Instructor
Rao S. Govindaraju, 
Office: HAMP 1141B
Phone: 765-494-2256
Email: govind@purdue.edu
Audience
Those thinking of a career in urban water resources management; city planners; learners preparing for the EIT and PE exams.
Course Description
The course deals with sources and distribution of water in urban environments, including distribution and pumping systems, analysis of sewer systems and drainage courses for the disposal of both wastewater and storm water. A review of fundamental principles including mass, momentum, and energy equations along with concepts of energy and hydraulic grade lines is provided. Equations governing water movement in pressurized pipelines are covered for both steady state analysis and transient problems through extended period simulations for use in analysis and design of water distribution systems and pump design and selection. Open channel hydraulics principles are discussed to calculate gradually varied flow profiles and learn about the Saint Venant equations for one-dimensional open channel flows. Different sources of wastewater, variability of flowrates, and types of drainage systems are described for design of sanitary sewers. Estimating design rainfall using frequency analysis is covered along with methods of runoff computation for design of storm sewer systems, determination of storage volumes for detention storage structures and level pool routing. EPANET and EPA-SWMM software packages are used for applications.
Prerequisites
CE 34000 or CCE 3400 or equivalent. A basic undergraduate course in fluid mechanics is required. Learners should have familiarity with mass, momentum, and energy equations with an ability to apply them. Ability to formulate and solve nonlinear algebraic equations will be useful. Some familiarity with numerical analysis is desirable.



Course Learning Outcomes
After completing this course, successful students will be able to: 
Part 1
Analyze and design simple water distribution networks to deliver flower rates at desired pressures.
Select and size pumps for application in simple water distribution systems.
Part 2
Calculate flowrates and depths for open channel flow applications.
Calculate wastewater flows to determine capacities for sewer pipes.
Analyze and design sanitary sewer systems to carry wastewater flows by gravity.
Part 3
Compute design rainfall for hydrologic applications.
Calculate runoff using rational method and SCS curve number method and unit hydrograph theory to manage surface water.
Design storm sewers and detention storage volumes to manage surface water.
Required Text and Materials
Textbook
There is no prescribed textbook for this course.

EPANET Software
The EPANET software is available for free download.
To download the EPANET software, visit this link: EPANET Software.
Please download the 07/23/2020 Self-Extracting Installation Program for EPANET 2.2 (EXE) (3.5 MB) file from the Software list.

EPA-SWMM Software
The EPA-SWMM software is available for free download.
To download the EPA-SWMM software, visit this link: EPA-SWMM Software.
Please download the 02/18/2020 Self-Extracting Installation Program for SWMM 5.1.014 (EXE) (31 MB)


Grading
This course will be graded based on the following criteria: 

	Assessment Type
	Description
	% of Final Grade

	Homework Assignments
	There will be twelve (12) homework assignments. These will require the use of Microsoft Excel software with the Solver add-in or other spreadsheet software. Assignments will need to be submitted via Gradescope, with typically a week for each assignment.
	30%

	Projects
	There will be three (3) projects. Projects will need to be submitted via Gradescope, with typically three weeks for each project.
	30% 

	Exams
	There will be three (3) exams. The exams will be available to access for 24 hours (see the schedule below), but you will only have 1 hour and 15 minutes to complete the exams once you have started.
	40%


Grading Scale
Your course grade will be based on the following grading scale letters (after rounding the final score to the nearest integer as a percentage): 
97-100% A+; 93-96% A; 90-92% A-; 87-89% B+; 83-86% B; 80-82% B-; 77-79% C+; 73-76% C; 70-72% C-; 67-69% D+; 63-66% D; 60-62% D-; <59% F.



1. Course Content and Activities

	Week
	Module
	Assignments

	Part 1

	1
	· Introduction to Urban Hydraulics
· Fluid Pressure and Forces
· Basic Equations of Flow
	· Assignment 1
· Date Available in Course: Monday, 8/19
· Due Date: Sunday, 8/25 at 11:59 PM ET

	2
	· Flow Through Pipes
· Flow Through a Single Pipe
· Steady State Analysis
	· Assignment 2
· Date Available in Course: Saturday, 8/24
· Due Date: Sunday, 9/1 at 11:59 PM ET

	3
	· Transient Analysis
· Introduction to Pumps
	· Assignment 3
· Date Available in Course: Saturday, 8/31
· Due Date: Sunday, 9/8 at 11:59 PM ET

	4
	· Pump Characteristics
· Pump Selection
· Multiple Pumps
	· Assignment 4
· Date Available in Course: Saturday, 9/7
· Due Date: Sunday, 9/15 at 11:59 PM ET

	5
	
	· Project 1
· Date Available in Course: Saturday, 8/31
· Due Date: Sunday, 9/22 at 11:59 PM ET
· Exam 1
· Exam Opens: Friday, 9/20 at 12:01 AM ET
· Exam Closes: Friday, 9/20 at 11:59 PM ET

	Part 2

	6
	· Open Channel Definitions
· Frictional Resistance
	· Assignment 5
· Date Available in Course: Saturday, 9/21
· Due Date: Sunday, 9/29 at 11:59 PM ET

	7
	· Normal and Critical Depths
· Nonuniform Flows
	· Assignment 6
· Date Available in Course: Saturday, 9/28
· Due Date: Sunday, 10/6 at 11:59 PM ET

	8
	· Saint-Venant Equations
· Sources of Wastewater Flows
	· Assignment 7
· Date Available in Course: Saturday, 10/5
· Due Date: Sunday, 10/13 at 11:59 PM ET

	9
	· Design Considerations
· Sanitary Sewer Design
	· Assignment 8
· Date Available in Course: Saturday, 10/12
· Due Date: Sunday, 10/20 at 11:59 PM ET

	10
	
	· Project 2
· Date Available in Course: Saturday, 10/5
· Due Date: Sunday, 10/27 at 11:59 PM ET
· Exam 2
· Exam Opens: Friday, 10/25 at 12:01 AM ET
· Exam Closes: Friday, 10/25 at 11:59 PM ET

	Part 3

	11
	· Design Rainfall
· Frequency Analysis
	· Assignment 9
· Date Available in Course: Saturday, 10/26
· Due Date: Sunday, 11/3 at 11:59 PM ET

	12
	· Rational Method
· NRCS Curve Number Method
	· Assignment 10
· Date Available in Course: Saturday, 11/2
· Due Date: Sunday, 11/10 at 11:59 PM ET

	13
	· Unit Hydrographs and Storm Runoff
· Storm Sewer Design
	· Assignment 11
· Date Available in Course: Saturday, 11/9
· Due Date: Sunday, 11/17 at 11:59 PM ET

	14
	· Design of Storage Structures
	· Assignment 12
· Date Available in Course: Saturday, 11/16
· Due Date: Sunday, 12/1 at 11:59 PM ET

	15
	
	· Project 3
· Date Available in Course: Saturday, 11/9
· Due Date: Sunday, 12/8 at 11:59 PM ET
· Exam 3
· Exam Opens: Friday, 12/6 at 12:01 AM ET
· Exam Closes: Friday, 12/6 at 11:59 PM ET
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