
   

 
 
 
 

 

EEB 461/593 Environmental Toxicology, Fall 2017 
University of Tennessee, Knoxville 

 
Course Section:  Sec 001 (EEB 461) or Sec 004 (EEB 593) 
Meeting Time and Place: 12:40 to 1:55 pm, Tuesday and Thursday, Dabney-Buehler Hall 488  
Course Credit Hours: 3 
 

Faculty Contact Information 
Contact instructor, Dr. Christy Leppanen, via email at cleppane@utk.edu; office hours by appointment.  
Students will receive a response to email inquires within 72 hrs.  For technical issues, contact OIT at 
http://help.utk.edu/footprints/contact. 
 

 
Course Description 
Environmental Toxicology is the study of the fate and effects 
of chemicals in the environment.  A multidisciplinary field, it 
includes considerations of naturally occurring toxic chemicals, 
such as animal venom and plant toxins, but focuses more so on the 
study of environmental chemicals originating from human activity.   
 

This course provides students with an appreciation and 
understanding of the principles of toxicology, using historic 
and contemporary case studies to emphasize how chemicals in 
the environment interact with biotic and abiotic factors to 
influence individuals, populations, communities, and ecosystems.  
Completion of this course complements a diverse group of 
degree programs and careers (e.g., science, engineering, 
public health, policy) while imparting an environmental 
awareness that serves students well outside their professional 
endeavors.   

Required Textbook 
Fundamentals of Ecotoxicology:  The Science of Pollution, Fourth Edition, 2015, by Michael C. Newman.  
Published by CRC Press, Taylor & Francis Group, Boca Raton, FL.  654 pgs. 
 

Recommended Background 
Introductory Biology, Organic Chemistry 

 Course Location: Dabney-Buehler Hall 488                         

Office Location:  Dabney-Buehler Hall 491 



   

Student Learning Outcomes and Objectives 
Successful completion of this course will allow students to: 

• Describe the fundamental principles of toxicology and 
ecotoxicology 

• Apply these principles to chemical fate and effects in 
organisms and the environment 

• Acquire, evaluate, connect, and utilize scientific information 
and principles to investigate the effects of environmental 
contaminants 

• Critically evaluate environmental toxicology topics in the media 

• Make informed personal decisions about chemical exposure 

 
 
Learning Environment 

Fundamental, background course material will be presented in lectures and readings.  Case studies 
presented by students and guest lecturers will be used to further consider fundamentals as they apply in a 
variety of well-known and current topics in environmental toxicology.  Student performance will be 
evaluated in three exams, reports and presentations of case studies, and a comprehensive round-table 
discussion about priorities in environmental toxicology policy, regulation, research, and education. 
 

Student’s Responsibility   
• Be prepared for all classes, read assigned materials BEFORE each class  
• Be respectful of others 
• Actively contribute to learning activities in class 
• Abide by the UT Honor Code 

  
Instructor’s Responsibility 
• Be prepared for all classes 
• Evaluate all fairly and equally 
• Be respectful of all students 
• Create and facilitate meaningful learning activities 
• Behave according to University codes of conduct 

 
The instructor reserves the right to revise, alter, or amend this 
syllabus as necessary.  Students will be notified in writing and/or  
electronic communication of any such changes.   
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EEB 461/593 Environmental Toxicology Course Schedule 
 
TH 24 Aug  Course Introduction/Syllabus    
TU 29 Aug  Environmental Laws and Regulations       Skim Appendices 3-8 
    Introduction by Law Professor Dean Rivkin     MEET AT LAW SCHOOL  
TH 31 Aug  Introduction to Environmental Toxicology     Read CH 1 
TU 5 Sept  Background Chemistry Concepts and Definitions   Read CH 2 pgs 94-98 
TH 7 Sept  Major Classes of Contaminants        Read CH 2 pgs 33-70   
TU 12 Sept   …continued             Read CH 2 pgs 70-94 
TH 14 Sept  Uptake, Biotransformation Detoxification,     Read CH 3 pgs 99-127   
    Elimination, and Accumulation 
TU 19 Sept  EXAM I (CONTAMINANT CHOICE DUE) 
TH 21 Sept  Factors Influencing Bioaccumulation      Read CH 4 pgs 129-155 
TU 26 Sept   Bioaccumulation from Food and Trophic Transfer   Read CH 5 pgs 157-180 
TH 28 Sept  Clean Water Act Lecture by Shelby Ward, Attorney with  MEET AT LAW SCHOOL  
    Tennessee Clean Water Network (https://www.tcwn.org/)    1:00 TO 1:55PM 
TU 3 Oct  Molecular Effects and Biomarkers       Read CH 6 pgs 181-208 
TH 5 Oct  FALL BREAK            NO CLASS 
TU 10 Oct   Jessica Velez, Bredesen Center for Interdisciplinary Studies  Readings posted in Canvas 
TH 12 Oct   Cells, Tissues, and Organs         Read CH 7 pgs 209-234 
TU 17 Oct  Sublethal Effects to Individuals         Read CH 8 pgs 235-274 
TH 19 Oct  Acute and Chronic Lethal Effects to Individuals    Read CH 9 pgs 275-304 
TU 24 Oct   Effects on Populations          Read CH 10 pgs 305-342 
TH 26 Oct  Dr. Frank Löffler, UT & Oak Ridge National Laboratory  Reading TBA  
TU 31 Oct  EXAM II 
TH 2 Nov  Case Studies:  Effects to Communities and Ecosystems  Read CH 11 pgs 343-375  
    Case Studies:  Landscape to Global Effects     Read CH 12 pgs 377-396 
TU 7 Nov  STUDENT PRESENTATIONS        send ppt >24 hrs in advance 
TH 9 Nov  STUDENT PRESENTATIONS        send ppt >24 hrs in advance 
TU 14 Nov  Dr. Sylvia Milanez, Oak Ridge National Laboratory    MEET AT LAW SCHOOL  
    Risk Assessment of Contaminants       Read CH 13 pgs 397-423 
TH 16 Nov  STUDENT PRESENTATIONS        send ppt >24 hrs in advance 
TU 21 Nov  STUDENT PRESENTATIONS        send ppt >24 hrs in advance 
TH 23 Nov  THANKSGIVING BREAK         NO CLASS 
TU 28 Nov  STUDENT PRESENTATIONS        send ppt >24 hrs in advance 
    REPORTS DUE        
TH 30 Nov  EXAM III        
TU 5 Dec  ROUND-TABLE DISCUSSION 
 
CONSIDER ATTENDING  Appalachian Public Interest Environmental Law Conference 
        October 20-22  (http://www.apiel.org/) 
 



   

Course Requirements, Assessments, and Evaluations 
 
EXAM I, EXAM II, and EXAM III (60% of grade) 
Exams will focus on information that is presented in class in: 1) lectures and guest lectures, 2) case 
studies presented by students, and 3) readings.  Lectures are a distillation of reading assignments 
supplemented by a variety of case studies that exemplify many of the same points.  The more time spent 
or emphasis on a particular point, the more important it is to understand course concepts, the more likely 
that information will appear on an exam.  Please note:   

• In the textbook, "vignettes" expand upon basic information provided in each chapter.  Although 
students are encouraged to read vignettes, information in vignettes will only be included on exams 
when presented in class and/or assigned.  Vignettes included on exams will be clearly indicated. 

• Each exam will include multiple choice, matching, true/false, and short answer and essay questions. 
 

ROUND-TABLE DISCUSSION (5% of grade) 
At the end of the semester, all students will participate in a ROUND-TABLE DISCUSSION about 
priorities in environmental toxicology policy, regulation, research, and education.  Students should come 
to class prepared to serve as their contaminant’s “class expert,” considering its history from discovery to 
current use alongside information presented by other students, the instructor, and guest lecturers.  

 
STUDENT CASE STUDIES (report: 25% of grade; presentation: 10% of grade) 
Each student will choose a contaminant that they will study alongside course material, collecting 
information about its chemical class, mode of action, target and non-target effects, regulation, media 
coverage, etc.  Each student will write a report and give a 15-minute presentation that include required 
information and expand upon one or several points that the student finds interesting.   
 

SELECT A CONTAMINANT:  Consider contaminants you have heard about in the news, that are 
mentioned in the textbook, that you've run across in your course work, etc., or do a keyword search online 
using terms like contaminant, xenobiotic, toxic, chemical effects, etc., along with other keywords that 
help define your interests, such as wetlands, salamander, air pollution, nuclear fallout, dietary exposure, 
cancer, etc.  Keep in mind that there will likely be more information available about very harmful 
chemicals recognized as contaminants for some time.  Send your choice of contaminant by September 
19th to Dr. Leppanen for approval – earlier if you’d like to get started earlier!  Dr. Leppanen will review 
and approve your choice to assure ample information is available.  ***Note that no two students will 
work with the same contaminant and assignments will be first come, first served.*** 

Information required in the report is listed below.  Items marked with “*” must be included in the 
presentation as well.  If information cannot be identified about a particular requirement(s), let Dr. 
Leppanen know well in advance of the due dates for further guidance. 

GENERAL INFORMATION 

chemical name*, contaminant class*, trade names, years manufactured/marketed/and/or in use*, 
intended use* (e.g., mosquito control), intended outcome* (e.g., prevent transmission of zika) 



   

ENVIRONMENTAL INTERACTIONS 

where this contaminant ends up in the environment* (e.g., water, air, food, soil), mechanisms of 
update/biotransformation/detoxification/elimination, factors influencing bioaccumulation, mechanism 
of toxicity, target mode-of-action, non-target/unintentional effects*, non-target mode-of action 

POPULAR PRESS 

media examples where this contaminant is described as beneficial, hazardous, and/or without bias  

EFFECTS 

molecular/biochemical interactions/effects*, interactions/effects to cells/tisses/organs*, sublethal 
effects*, acute and chronic lethal effects*, effects to populations 

 

The goals of this exercise are to: 
• Become familiar with information important to consider when deliberating potential outcomes of 

chemical use and contaminant exposure 
• Learn to locate and digest credible sources of that information 
• Pull together course concepts while developing expertise about a contaminant of choice 
• Recognize challenges that toxicologists and others face when attempting to understand contaminant 

effects to human health and the environment. 
 
For reports, follow the formats and guidelines described below*: 

How to write a research paper:  http://www.aresearchguide.com/1steps.html 
How to format a research paper:  http://www.aresearchguide.com/4format.html 
How to cite your references (in the text):  http://www.aresearchguide.com/9parenth.html 
 How to list your sources:  http://www.aresearchguide.com/12biblio.html 
 Sample bibliography:  http://www.aresearchguide.com/sampleworks.html 
How to avoid plagiarism:  http://www.aresearchguide.com/6plagiar.html 
Presentation tips for public speaking:  http://www.aresearchguide.com/3tips.html 
 *Points will be deducted if these guidelines are not followed. 

 
Presentations may involve the format of your choice, e.g., PowerPoint, handouts, dry erase, etc.  
Regardless of the format you choose, you are expected to provide a copy of your presentation and/or 
associated information for fellow classmates by the end of the day of your presentation, otherwise lose 
one point from your presentation grade.  Test your technology BEFORE the day of your presentation!   

Attendance Policy 
Attendance is mandatory during all GUEST LECTURES, STUDENT PRESENATIONS, and the 
ROUND-TABLE DISCUSSION.  Failure to attend will result in up to a 3-point deduction from the final 
course grade PER SCHEDULED CLASS that is missed in addition to the loss of points associated with 
class activities (i.e, ROUND-TABLE DISCUSSION).  Attendance during other lectures is not mandatory 
but strongly encouraged.   


