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University of Manitoba Fall Term 
Department of Civil Engineering CIVL 4200 
 
Course identification 
Course name: CIVL 4200 – Groundwater Contamination 
Prerequisites: CIVL 2790 – Fluid Mechanics 

CIVL 3690 –  Environmental Engineering Analysis 
  
Lecture hours:  
Tutorial hours:  
 
Instructor 
Instructor: Dr. Hartmut Holländer 
Contact information: office: EITC E1-428 

phone: (204) 480 1828 
email: hartmut.hollaender@umanitoba.ca 

Office hours: generally anytime, perhaps ensure availability by phone or email 
 
Teaching Assistants 
Teaching Assistant(s):  
Contact information:  
Office hours:  
 
Course description and learning objectives 
Upon completion of this course, it is hoped that you will recognize the transport behavior of solutes and particles in 
groundwater and the environmental impacts of contaminants on groundwater. You should be able to solve problems 
related to them in civil engineering. Secondary goals include giving you familiarity with tracer test interpretation, 
groundwater management issues, and instrumentation. We will focus on chemical and thermal processes, and their 
impacts on engineering analysis and design for water management. 
This course draws together and applies the material covered in fluid mechanics, hydraulics, geotechnical analysis, 
environmental engineering, geology and mathematics. 
 
Course web site 
https://universityofmanitoba.desire2learn.com/d2l/login 
 
Textbook  
The following texts books are suggested for references. Some of these will be put on reserve in the engineering li-
brary. We will also address various research papers during the term and I will provide some of this material to you. 
Any notes and handouts for this class will be distributed via the "UMLearn" portal.   
Domenico, P.A. & F.W. Schwartz. 1990. Physical and Chemical Hydrogeology. John Wiley and Sons, 824 pp. 
Fetter, C.W. 2001. Applied Hydrogeology, 4th Edition. Prentice-Hall, 691 pp. 
Fetter, C.W. 1999. Contaminant Hydrogeology, 2nd Edition, Prentice-Hall, 500 pp. 
Freeze, R.A. & J.A. Cherry. 1979. Groundwater. Prentice-Hall, 604 pp. 
Todd, D.K. & L.W. Mays. 2005. Groundwater Hydrology, 3rd Edition, John Wiley and Sons, 636 pp. 
 
Freely available textbooks: 
Kovalevsky, V.S., Kruseman, G.P., & K.R. Rushton. Groundwater studies - An international guide for hydrogeolog-

ical investigations, Series on Groundwater, edited by: United Nations, IHP-VI, Paris, France, 2004 
http://unesdoc.unesco.org/images/0013/001344/134432e.pdf 
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Assignments/projects/lab reports  
The laboratory/tutorial period will be used to illustrate concepts that are central to the course and to demonstrate the 
use of computer packages. These periods will also be used to discuss optional assignments, go over homework solu-
tions and to present supplemental materials. There will be some marked, in-class exercises that will be given out in 
the tutorial period. Unless otherwise stipulated, these exercises are designed to be completed and will account for 
10% of the final grade. A project will account for 40% of the final grade. Students have to present their results 
in front of experts from industry, academia, and governmental agencies. Late exercises will not be accepted.  
 
There will be nine or ten assignments/projects/lab reports: 

1. Six/seven in-class assignments (80% of the in-class assignments have to be passed in order to pass the 
course) 

2. Main Assignment 1: Problems related to transport processes (5% of the final mark) 
3. Main Assignment 2: Problems related to geochemical modeling (5% of the final mark) 
4. Project: (40% of the final mark) 

 
Problems that reinforce and develop the material presented during the lectures will be given about once every other 
week in the tutorial period. These problems will not be graded and partial solutions to the problems will be posted 
about one week before each mid-term as noted below. 
 
On all labs and assignments, students are expected to produce their original responses to questions and problem sets 
and to do their own work 
 
Term test 
Two mid-term tests will be held and each will count for 25% of the final grade. Then first mid-term test will dur-
ing the lecture period in early March (March 03, 2017) and the second in the tutorial period in middle of April (April 
11, 2017). Tests are closed book. Topics covered on the tests will be discussed in class. 
If one or both midterm tests are missed due to legitimate reasons, a makeup test will be provided on April 21. Stu-
dents who miss both midterms have to write two exams on that day.  
 
Final exam 
There will be no final exam. 
 
Assessment method 
Assignments:      10% of final grade 
Term test I:  TBA   75 minutes 25% of final grade 
Term test II:  TBA   75 minutes 25% of final grade  
Project:        40% of final grade (30% report & 10% presentation) 
 

Policies 
Class lectures start promptly on time at 12:30. Please arrive on time and leave when adjourned, or if you must go; 
please leave quietly. 
Professional conduct at all times. Please be conscious of distracting mannerisms. 

Turn off cell phones, iPods, mp3 players, pagers, PDA's, etc. during class.  
Personal use of any electronic device for such purposes as texting, on-line gaming, internet chat, Facebook and so on 
during class is not permitted.  
Recording of lectures or labs by sound, video, or still pictures, in whole or in part is strictly prohibited.  
The use of devices capable of calculations is permitted in tests or examinations, and such devices must be incapable 
of receiving and/or transmitting signals. Further, such devices are restricted to non-programmable or programmable 
with memory erased.  

I work on the basis of an open office. There are no specific office hours. You might join in anytime when I am 
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available. If you like to guarantee that I am available you might contact me by phone or email before.  
Emails should include in the subject line CIVL 4200. Only e-mails using CIVL4200 and additionally from stu-
dents enrolled in this course will be addressed at my earliest convenience. Generally, emails should only be used to 
arrange for an appointment, or to notify me of a valid absence.  
Email communication with U. of M. students must go through University email accounts. Emails from other ac-
counts such as gmail, hotmail, etc. will be generally not answered. 

Tests, assignments or labs turned in outside of class time (there should be very few, if any of these) are to be placed 
in a designated box for the course which is located outside of room E2-399 in the hallway. Please do not turn in as-
signments or labs to my office.  
I will post partial lecture overheads on the course website, as a courtesy to enrolled students. I will do this as often 
as possible, at my convenience. Note that materials distributed are not fully complete and are subject to change. For 
full & timely course notes, plan on attending class and taking notes.  

 

The Faculty of Engineering expects regular attendance of all students at lectures, laboratories, and tutorials. Attend-
ance will be taken to monitor this information. If the number of unexcused absences recorded against a student in 
any one course exceeds 10 percent of the number of course hours (including mandatory lectures, laboratories, and 
tutorials), the course instructor may report the case to the Dean of Engineering and inform the student of potential 
debarment. If the student’s attendance or work continues to be unsatisfactory, the instructor has the authority to ini-
tiate procedures to debar the student from attending classes, handing in assignments, and from final examinations 
and/or from receiving credit. Such cases shall be reported to the Faculty Council of Engineering at the first oppor-
tunity. Students so debarred will have failed that course and will have to repeat the course in the case that the course 
is compulsory. (University of Manitoba General Academic Regulations 7.1 & Faculty of Engineering Academic 
Regulations 3.2) 

Please respect copyright. We will use copyrighted content in this course. I have ensured that the content I use is ap-
propriately acknowledged and is copied in accordance with copyright laws and University guidelines. Copyrighted 
works, including those created by me, are made available for private study and research and must not be distributed 
in any format without permission. Do not upload copyrighted works to a learning management system (such as UM 
Learn), or any website, unless an exception to the Copyright Act applies or written permission has been confirmed. 
For more information, see the University’s Copyright Office website at http://umanitoba.ca/copyright/ or contact 
um_copyright@umanitoba.ca. Course notes are the intellectual property of the instructor. These notes cannot be 
copied, reproduced, distributed, shared or posted on any websites in any format, openly or surreptitiously, in whole 
or in part without permission from Hartmut Holländer. Course materials (both paper and digital) are for the partici-
pant’s private study and research. 

The undergraduate calendar defines plagiarism as taking ideas or words of another person and passing them off as 
one's own. In short, it is stealing something intangible rather than an object. It will be considered plagiarism and/or 
cheating if you copy the answers of another student in any examination or takehome assignment. Plagiarism or any 
other form of cheating in tests, examinations or take-home assignments is subject to severe academic penalty (e.g. 
suspension or expulsion). A student found guilty of contributing to cheating is also subject to serious academic pen-
alties. Any student reasonably suspected of/caught plagiarizing work, without acknowledgement of other contribu-
tions, will first receive a warning. If a second offense occurs, all “similar” assignments will receive a mark of 0; and 
any subsequent offenses will result in an incident report. All unclaimed assignments become property of the Faculty 
of Engineering and are subject to destruction. 

All unclaimed assignments and marked material become property of the Faculty of Engineering and are subject to 
destruction. 

 

http://umanitoba.ca/copyright/
mailto:um_copyright@umanitoba.ca


4 



5 

 

Additional information 
 

Detailed course content 
0. Introduction and class business  
1. Overview of groundwater contamination issues 
2. Review  of groundwater hydrology basics (Darcy’s law, porosity and permeability, hydraulic head) 
3.  Contaminant hydrogeology (dissolved contaminants, particulate contaminants, solute plumes, non-aqueous 
 phase liquids) 
4. Introduction to solute transport (advection; dispersion; sorption, diffusion; decay; retardation) 
5. Modeling mass transport (analytical and numerical) 
6. Kinetic and equilibrium reactions 
7. Key geochemical reactions influencing groundwater chemistry 
8. Geochemical modeling using PHREEQC 
9. Isotopes and age dating of groundwater  
10.  Basics of heat transport (advection, convection, diffusion, thermal dispersion) 
11. Modeling heat transport (analytical) 
12. Introduction into multiphase flow  
 
 


