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1.  General Information. 
 

a.  Submitted by the College of:  Engineering Today’s Date:  May 5, 2011 
 

b.  Department/Division:  Civil Engineering 
 

c.  Contact person name:  Y. T. Wang Email: 
ywang@engr.uky.ed
u 

Phone:  7‐5937 
 

d.  Requested Effective Date:    Semester following approval  OR   Specific Term/Year1 :         
 

2.  Designation and Description of Proposed Course. 
 

a.  Prefix and Number:  CE 551 
 

b.  Full Title:  Water and Wastewater Treatment Engineering 
 

c.  Transcript Title (if full title is more than 40 characters):  Water and Wastewater Treatment Eng. 
 

d.  To be Cross‐Listed2 with (Prefix and Number):        
 

e. 
Courses must be described by at least one of the meeting patterns below. Include number of actual contact hours3 
for each meeting pattern type. 

 

  45 hrs  Lecture  	 	 	 	 	   Laboratory1              Recitation              Discussion  	 	   Indep. Study 
 

              Clinical  	 	 	 	 	   Colloquium              Practicum              Research              Residency 
 

  	 	 	 	 	   Seminar              Studio              Other – Please explain:             
 

f.  Identify a grading system:     Letter (A, B, C, etc.)    Pass/Fail 
 

g.  Number of credits:  3 
 

h.  Is this course repeatable for additional credit?  YES     NO    
 

  If YES:  Maximum number of credit hours:             
 

  If YES:  Will this course allow multiple registrations during the same semester?  YES     NO    
 

i.  Course Description for Bulletin: 

This course examines the scientific and engineering aspects of water and 

wastewater treatment. Conventional water treatment processes such as rapid 

mixing, flocculation, sedimentation, filtration, and disinfection as well as 

biological processes for wastewater treatment are analyzed.  Sustainable 

alternative treatment techniques are also discussed. 
 

j.  Prerequisites, if any:  CE 341, CE 351, and engineering standing or consent of instructor 
 

k.  Will this course also be offered through Distance Learning?  YES4     NO    
 

l.  Supplementary teaching component, if any:    Community‐Based Experience   Service Learning    Both 
 

3.  Will this course be taught off campus?  YES     NO    

                                                            
1 Courses are typically made effective for the semester following approval. No course will be made effective until all approvals 

are received. 
2
 The chair of the cross‐listing department must sign off on the Signature Routing Log. 
3
 In general, undergraduate courses are developed on the principle that one semester hour of credit represents one hour of 

classroom meeting per week for a semester, exclusive of any laboratory meeting. Laboratory meeting, generally, represents at 

least two hours per week for a semester for one credit hour. (from SR 5.2.1) 
4
 You must also submit the Distance Learning Form in order for the proposed course to be considered for DL delivery. 
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4.  Frequency of Course Offering. 
 

a.  Course will be offered (check all that apply):    Fall    Spring    Summer 
 

b.  Will the course be offered every year?  YES     NO    
 

  If NO, explain:               
 

5.  Are facilities and personnel necessary for the proposed new course available?  YES     NO    
 

  If NO, explain:              
 

6.  What enrollment (per section per semester) may reasonably be expected?  15 
 

7.  Anticipated Student Demand.     
 

a.  Will this course serve students primarily within the degree program?  YES     NO    
 

b.  Will it be of interest to a significant number of students outside the degree pgm?  YES     NO    
 

  If YES, explain:               
 

8.  Check the category most applicable to this course: 
 

    Traditional – Offered in Corresponding Departments at Universities Elsewhere 
 

    Relatively New – Now Being Widely Established 
 

    Not Yet Found in Many (or Any) Other Universities 
 

9.  Course Relationship to Program(s). 
 

a.  Is this course part of a proposed new program?  YES     NO    
 

  If YES, name the proposed new program:             
 

b.  Will this course be a new requirement5 for ANY program?  YES     NO    
 

  If YES5, list affected programs:             
 

10.  Information to be Placed on Syllabus. 
 

a.  Is the course 400G or 500?  YES     NO    
 

 
If YES, the differentiation for undergraduate and graduate students must be included in the information required in 
10.b. You must include:  (i) identification of additional assignments by the graduate students; and/or (ii) 
establishment of different grading criteria in the course for graduate students. (See SR 3.1.4.) 

 

b.   
The syllabus, including course description, student learning outcomes, and grading policies (and 400G‐/500‐
level grading differentiation if applicable, from 10.a above) are attached. 

 

 

                                                            
5 In order to change a program, a program change form must also be submitted.  
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CE 551  WATER AND WASTEWATER TREATMENT ENGINEERING 
 
Spring 2012 TR 9:30 am - 10:45 am   
Location:  CB 343 
Instructor: Dr. Y.T. Wang, Professor, P.E. 

365 Raymond Building, Department of Civil Engineering 
University of Kentucky, Lexington, KY 40506 
Phone: 7-5937, Fax: 7-4404, E-mail: ywang@engr.uky.edu 
Web: www.engr.uky.edu/~ywang  
  

Required Text:  Water Supply and Pollution Control.  Viessman and Hammer, 8th ed., 
                           2009, Pearson Prentice Hall, ISBN 0-13-233717-7. 
 
Synopsis: This course examines the scientific and engineering aspects of water and 

wastewater treatment. Conventional water treatment processes such as 
rapid mixing, flocculation, sedimentation, filtration, and disinfection as well 
as biological processes for wastewater treatment are analyzed.  
Sustainable alternative treatment techniques are also discussed. 

 
Goal:    To introduce the principles of design and operation of water and wastewater 
              treatment processes. 
 
Prerequisite: CE 341, CE 351, and engineering standing or consent of instructor 
 
Student Learning Outcomes:  Upon completion of this course, students should be       
  able to 
 
  1. Discuss  water quality parameters and testing procedures for common pollution 

parameters 
  2. Discuss an overview of water and wastewater treatment processes. 
  3. Describe the hydraulic characteristics of treatment processes as related to           

treatment efficiency. 
  4. Discuss physical principles and physical treatment processes. 
  5. Describe chemical principles and chemical treatment processes. 
  6. Understand biological principles and  biological  treatment processes. 
  7. Discuss sludge characteristics, processing, and disposal. 
  8. Discuss sustainable water & wastewater treatment processes. 
 
Topics                                        Required Readings 
 
Water Quality Parameters                Chapter 8 
Processes for Treating Water and Wastewater  Chapter 9 
Hydraulic characteristics of Treatment 
  Processes      Chapter 11 (pp.383-398) & Supplement 
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Physical Treatment Processes                  Chapter 10 & Supplement                 
Chemical Treatment Processes                Chapter 11 (pp.373-382, pp.399-412,  

          pp.419-452) 
Biological Treatment Processes                Chapter 12 (Skip, 12.16) & Supplement 
Processing of Sludge                            Chapter 13 (pp.619-648, pp.655-686) 
Sustainable Treatment Processes  Supplement 
  
 
References 
 
    1. Water Quality, Tchobanoglous G., and Schroeder E., 1985.  Addison-Wesley. 
    2. Unit Operations and Processes in Environmental Engineering. Reynolds, T. D., and 

Richards P.A., 2nd ed, 1996. PWS. 
    3. Water Quality & Treatment: A Handbook on Drinking Water.  Edzwald, J.K., Editor. 

6th ed. 2011. McGraw Hill. 
 
Exams 
 
  No comprehensive final exam will be given. Three topic specific, equally 
weighted exams will be administered over a period of 75 minutes each on the following 
schedule: 
   
   Exam I: February 14 
   Exam II: April 5 
   Exam III: May 4 10:30 am – 11:45 am 
   
Labs (Location: OHR C328) 
 

I.  Solids determination, Dissolved Oxygen Determination, Biochemical Oxygen          
   Demand, and Fecal Coliform.  Lab report required. 
II. Tracer studies. Lab report required. 

                                                   
Field Trips 
 
    Water Treatment Plant.  Trip report required         
    Wastewater Treatment Plant.  Trip report required 
 
 
 
Grading Policy 
 
  Grades will be based on the total points accumulated for exams, homework 
assignments, lab and field trip reports, and class participation.  The weighting scale is: 
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       Undergraduate Graduate 
    Exam I    25%     25% 

Exam II    25%     25% 
Exam III    25%     25% 
Homework & lab report  20%     10% 
Class participation     5%       5% 
Sustainable treatment project   0%     10% 
Total     100%    100% 
 

 Project reports should be around 15 doubled-spaced pages and contain at least 
10 references and are due on the last day of class.  The report point will be weighted  
among technical content (40%), writing (30%), and presentation (30%).  The subject of 
report should be approved by the instructor before the end of the 4th week of the 
semester.  Each graduate student should present his/her report in the class (15 minutes 
presentation). 
     
 Final grades will be decided from the weighted numerical score according to the 
following scale: 
     Undergraduate Graduate 

90 - 100  A       A 
80 - 89  B       B 
70 - 79  C       C 
60 - 69  D       E 
< 60   E        E 
 

There is no makeup on missed/late homework assignments.  Makeup exams will 
only be given with valid acceptable excuse. Undergraduate students at UK will be 
provided with a midterm evaluation of course performance based on the criteria above. 

 
 
Homework Policy 
 
 Homework will be assigned on a weekly basis.  All assignments are due before 
class on the due date.  The assigned work will require manual calculations.  Some 
problems are also to be solved using  programs such as MS Excel and MATLAB. 
Homework to be submitted must be legible (use a suitably dark pen or pencil).  Late 
homework (submitted on due day) will be given a 20% point reduction.  Homework 
submitted after the due day will not be graded.  It is the student’s responsibility to 
submit homework in time even if with excused absence unless a pre-arrangement 
is made with the instructor. 
 
 
 



Page 4 
 
Class Participation 
 
 Class attendance is required and attendance will be taken. Absences will 
adversely affect the final grade.  Forging a classmate's signature to indicate attendance 
will be considered to be a form of cheating.   Late arrival and early departure 
(unexcused) will be considered as absence.   Acceptable reasons for excused absences 
are consistent with university policy, but are typically: 
 
 1) serious illness; 
2) illness or death of family member; 
3) University-related trips; 
4) major religious holidays; 
5) other circumstances found to be "reasonable cause for nonattendance by the             
   instructor." 
 

Students anticipating an absence for a major religious holiday are responsible for 
notifying the instructor in writing of anticipated absences due to their observance of 
such holidays no later than the last day for adding a class. 
 
 
Classroom and Learning Accommodations 
 
 Students requiring such accommodation should provide documentation of the 
need during the first week of class. The Disability Resource Center (Room 2,Alumni 
Gym, 257-2754, email address jkarnes@email.uky.edu) specifies the particular type of 
such accommodations on a student-by-student basis.   

 
 
Cheating and Plagiarism 
 

University policy on student conduct, including that regarding academic honesty, 
plagiarism and cheating will be followed.  Use of a cell phone without explicit permission 
during exams or quizzes is not allowed, and will result in a charge of cheating. Student’s 
work should be individual. For a discussion of the overall issue and guidelines, refer to 
the document on the website of the Ombud of the University of Kentucky at 
http://www.uky.edu/Ombud/Plagiarism.pdf.  The Ombud web site also includes a link to 
a Prentice Hall Companion Website “Understanding Plagiarism” 
http://wps.prenhall.com/hss_understand_plagiarism_1/0,6622,427064-,00.html. All 
exams will be proctored. The minimum penalty for either of these offenses is an "E"  for 
the assignment or examination, with suspension and dismissal also possibilities. 
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Student Interaction 
 
 Students are expected to maintain communication with the instructor and the TA 
through personal meetings (by arrangement or during office hours), e-mail or phone. The 
instructor will normally respond to e-mail or phone calls (received during normal office 
hours) within four hours of receipt. Students are expected to be familiar with, and have 
internet access, along with access to software for document creation and editing, and for 
preparation of presentations. This access is provided at a number of on-campus locations. 
 
 
 
Teaching Assistant (TBA) 
 
Andrew Brooks 
 Email: andrew.brooks@uky.edu 

Phone: (859) 257-3643 (Office) 
 Office: 366 Raymond Building 
 Office hours: M & W: 10:00 am – 12:00 pm  
 
 
Instructor Office Hour 
 
 Normally available 8:00 AM to 3:00 PM or by appointment.  Students may 
contact the instructor through email or phone calls as described under “Student 
Interaction”. 
 
 
Access to Course Material 
 

Course assignments and lecture notes will be available for download from the 
instructor’s web link: www.engr.uky.edu/~ywang.   
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Course Schedule 
 

TR (Tuesday Thursday )  
 

12-Jan Thursday Water quality parameters (Chapter 8)  

17-Jan Tuesday Lab I:  Solids, DO, BOD, and FC test, HW 1  

19-Jan Thursday Overview of water & wastewater treatment processes (Chapter 9)  

24-Jan Tuesday Reaction kinetics (Chapter 11 & supplement), HW 2 

26-Jan Thursday Analysis of experimental data (Chapter 11 & supplement) 

31-Jan Tuesday Ideal reactors (Chapter 11 & supplement), HW 3 

02-Feb Thursday Non-ideal reactors (Chapter 11 & supplement) 

07-Feb Tuesday Lab II: Tracer study (Lab manual), HW 4 

09-Feb Thursday Rapid mixing, flocculation (Chapter 10 & supplement) 

14-Feb Tuesday Stock’s law and sedimentation (Chapter 10 & supplement),HW 5 

16-Feb Thursday Exam I (HW 1-4 & Lab)

21-Feb Tuesday Sedimentation in water & wastewater treatment (Chapter 10) 

23-Feb Thursday Gravity granular-media filtration (Chapter 10), HW 6 

28-feb Tuesday Head losses through filtration, filter backwash (Chapter 10) 

01-Mar Thursday Water chemistry, alkalinity & hardness (Chapter 11), HW 7 

06-Mar Tuesday Coagulation & water softening (Chapter 11) 

08-Mar Thursday Iron & manganese removal, disinfection (Chapter 11), HW 8 

13-Mar Tuesday Spring Break Day 

15-Mar Thursday Spring Break Day 

20-Mar Tuesday C.t concept & disinfection (Chapter 11) 

22-Mar Thursday Field Trip I: Water Treatment Plant 

27-Mar Tuesday Membrane treatment processes (Chapter 11), HW 9 

29-Mar Thursday Process microbiology, growth kinetics & nutrient requirement (Ch 12) 

03-Apr Tuesday Wastewater characteristics, activated sludge processes  (Ch 12), HW 10 

05-Apr Thursday Exam II (HW 5-9)

10-Apr Tuesday Oxidation pond, fixed-film biological processes (Chapter 12) 

12-Apr Thursday Characteristics and quantity of sludge (Chapter 13), HW 11 

17-Apr Tuesday Anaerobic sludge digestion & sludge disposal (Chapter 13) 

19-Apr Thursday Field Trip II:  Wastewater Treatment Plant

24-Apr Tuesday Sustainable water & wastewater treatment processes 

26-Apr Thursday Student presentation, report due, class evaluation 

4-May Friday Exam III (HW 10-11) 
     
   
 



Academic Integrity: 
 
Per university policy, students shall not plagiarize, cheat, or falsify or misuse 
academic records. Students are expected to adhere to University policy on cheating 
and plagiarism in all courses.  The minimum penalty for a first offense is a zero on the 
assignment on which the offense occurred.  If the offense is considered severe or the 
student has other academic offenses on their record, more serious penalties, up to 
suspension from the university may be imposed.   
 
Plagiarism and cheating are serious breaches of academic conduct.  Each student is 
advised to become familiar with the various forms of academic dishonesty as 
explained in the Code of Student Rights and Responsibilities.  Complete information 
can be found at the following website: http://www.uky.edu/Ombud.  A plea of 
ignorance is not acceptable as a defense against the charge of academic dishonesty. 
It is important that you review this information as all ideas borrowed from others need 
to be properly credited.  
 
Part II of Student Rights and Responsibilities (available online 
http://www.uky.edu/StudentAffairs/Code/part2.html) states that all academic work, 
written or otherwise, submitted by students to their instructors or other academic 
supervisors, is expected to be the result of their own thought, research, or self-
expression.  In cases where students feel unsure about the question of plagiarism 
involving their own work, they are obliged to consult their instructors on the matter 
before submission. 

 
When students submit work purporting to be their own, but which in any way borrows 
ideas, organization, wording or anything else from another source without appropriate 
acknowledgement of the fact, the students are guilty of plagiarism.  Plagiarism 
includes reproducing someone else’s work, whether it be a published article, chapter 
of a book, a paper from a friend or some file, or something similar to this. Plagiarism 
also includes the practice of employing or allowing another person to alter or revise 
the work which a student submits as his/her own, whoever that other person may be. 

 
 Students may discuss assignments among themselves or with an instructor or tutor, 
but when the actual work is done, it must be done by the student, and the student 
alone. When a student’s assignment involves research in outside sources of 
information, the student must carefully acknowledge exactly what, where and how 
he/she employed them.  If the words of someone else are used, the student must put 
quotation marks around the passage in question and add an appropriate indication of 
its origin. Making simple changes while leaving the organization, content and 
phraseology intact is plagiaristic.  However, nothing in these Rules shall apply to 
those ideas which are so generally and freely circulated as to be a part of the public 
domain (Section 6.3.1). 
 
Please note:  Any assignment you turn in may be submitted to an electronic 
database to check for plagiarism.  




