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SYLLABUS 
 

ENVR 500:  Environmental Processes, Exposure and Risk Assessment (3 credit hours) 
 

Class Meets:  Tuesdays & Thursdays  
 
Instructors:   
Dr. Jacqueline MacDonald-Gibson (Lead Instructor), Associate Professor in Department of 
Environmental Sciences & Engineering.  Email:  jackie.macdonald@unc.edu  
 
Dr. Jason D. Surratt, Associate Professor in Department of Environmental Sciences & 
Engineering.  Email:  surratt@unc.edu  
 
Dr. Orlando Coronell, Associate Professor in Department of Environmental Sciences & 
Engineering.  Email:  coronell@unc.edu  
 
Office Hours:  By appointment 
 
Course Description: 
 
Environmental chemical and biological transport and transformation, exposure to environmental 
contaminants, and environmental risk assessment 
 
Portions of ESE Competencies covered: 
1. Identify and evaluate the relationships between sources of environmental contaminants and 

processes that affect the movement, transformations and exposure pathways of contaminants 
in environmental systems. 
 

2. Describe, and critically evaluate the rational for and approaches used to measure and model 
properties of environmental systems. 

 
3. Describe technological/engineering solutions to air/water pollution.   
 
4. Weigh the scientific bases of exposure and health risk assessment to support environmental 

management and policy. 
 
ASPPH Core Competencies: 
1.  Specify current environmental risk assessment methods. 
 
Prerequisites: 
CHEM 261 (organic chemistry 1), or an equivalent that is approved by the instructors. 
 
Co-Requisite:  
Statistics or Fall Integrated MPH/MSPH Core 
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Grading and Course Requirements: 
 
In-class quizzes     20% 
In-class midterm exam (environmental processes) 20% 
In-class final exam (risk assessment)   20% 
Problem sets (i.e., homework assignments)  20% 
Review & Presentation of Journal Articles   20% 
                100% 
 
Final Grades Assigned to Graduate Students: 
High pass (H) – students in top 10% of class will receive this grade 
Pass (P) –  most students receive this grade if course work completed adequately 
Low Pass (L)   
Fail (F) – given if failure to attend lectures or labs, turn in assignments, or adequately complete 
quizzes/exams 
 
Final Grades Assigned to Undergraduate Students: 
 

Percentage 
Score 

Grade 

93-100 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+ 
60-66 D 
<60 F 

 
Instructors’ Philosophy of Grading Scale:  This is a graduate level course, and as a result, no 
letter grades are given (see Graduate School Handbook for details). Thus, the lack of letter grades 
will hopefully stimulate an atmosphere of self-learning and thinking during this course that will 
be a useful skill to apply during one’s professional career in public health.  Although the grading 
scheme is on a pass/fail system, please do not assume the instructor will not fail students in this 
course, especially if you do not attend class or do very poorly on quizzes/exams and other 
assignments.  
 
In-Class Quizzes (20% of grade): Except for the first week of class, in-class quizzes will be given 
at the beginning of each Tuesday class period. These quizzes will be closed book and closed notes 
and should only last you 10 minutes (unless otherwise specified by the instructor).  The purpose 
of the in-class quizzes is to motivate each student to review their lecture notes from the prior week 
as well as any required readings from the prior week so they stay up-to-speed on the course 
material.  It is possible we may not have a quiz every Tuesday; however, you should be prepared 
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each Tuesday for a quiz.  We will discard your lowest quiz grade before determining your final 
grade for the course.  If you miss a Tuesday class when a quiz is given, you will receive a grade 
of zero for that quiz but that grade will be the one I discard.  You will also receive a grade of 
zero for each additional quiz missed after the first.  We will likely have up to 10-12 quizzes 
throughout the semester, and as a result, do not worry if you miss one or do poorly on a couple of 
quizzes.  This is graduate school, so if you must miss a Tuesday class for training on an instrument, 
a necessary scientific workshop or conference, or some understandable personal reason, then an 
alternative quiz (or solution) will be worked out between the student and the instructors. 
 
In-Class Midterm Exam (20% of grade): This midterm exam will focus only on chemical 
contaminants in air and water and biological contaminants in water. This exam will be closed notes 
and closed book.  
 
In-Class Final Exam (20% of grade): The exam will only focus on assessing exposure to and 
risks of contaminants in environmental media. Our Final Exam is in the same class room as we 
use during the semester. 
 
Problem Sets (10% of grade):  Periodically during the semester, I will handout take home problem 
sets for you to work through.  You are encouraged to work together with your classmates on all 
problem sets.  If you have difficulty with any of these assignments, please feel free to schedule a 
time to meet with me.  Problem sets should be turned in on time.  Late problem sets will lose 10% 
for each day it is late. Problem sets may be turned in late only if prior approval of the instructor is 
given or if there is some very exceptional circumstance that arises (e.g., severe illness, accident).  
The amount you learn in this course will directly relate to your ability to work problems of this 
level. In addition to doing the reading assignments and reviewing your lecture notes, understanding 
the problem sets should help prepare you for any in-class quizzes and exams.   
 
Review of Journal Article (20% of grade):  Fundamental to a career in public health is reading, 
comprehending, and critiquing published or under-review research articles, as well as presenting 
to your colleagues complicated research findings in a clear and concise manner. Due to the 
importance of these skills, you will practice in this course selecting two peer-reviewed journal 
articles; one article will be relevant to environmental processes portion of the course and the other 
will be relevant to exposure and risk assessment of chemical or biological contaminants in 
environmental media. Your grade for this portion of the course will be based on how much you 
improve upon your first presentation and written report.  You will have to make two presentations 
and provide two written reports in total.   
 
Details of this assignment will be provided in a separate document. Briefly, you will pick any 
research article (not a review article) from any peer-review journal of your choice, but with the 
requirement that this article be related to the environmental processes, exposure and risk 
assessment.  The two articles you select have to be approved by the instructors and represent what 
an Associate Editor from a high-impact peer-review journal requested you to review (evaluate) 
that were recently submitted by the authors for potential publication. In selecting your article, it is 
preferred by the instructor that you have not read it before and that it might be helpful to your own 
research project (or thesis or dissertation work). The instructors should approve the journal 
article at least 2 weeks before the presentations are conducted. In providing your evaluation to 
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the Associate Editor (which is the instructor in this case), you should formally write-up your 
response addressing the 3 principal criteria (scientific significance, scientific quality, and 
presentation quality); details of these criteria will be provided in separate documentation. This 
assignment will be graded based on how you seriously take this assignment and how thoroughly 
you address the 3 principal criteria. In writing a formal response, generally a reviewer of a 
submitted manuscript has 3 components: overall comments section (which summarizes the 
purpose, design, and major findings of the study and also includes recommendation of either reject, 
accept with minor revisions, or accept with major revisions), specific comments section (which is 
where you directly address the 3 principal criteria of scientific significance, scientific quality, and 
presentation quality) and finally a technical or minor comments section. Your role as a reviewer 
should be to guide the Associate Editor easily and clearly through your reasoning for 
recommending that the article be rejected, accepted with minor revisions, or accepted with major 
revisions for publication. Finally, I would like for you to conclude your response to this assignment 
by describing to me how this article directly relates to material covered in this course. 
 
The second part of this assignment will require a formal presentation of each written report. 
Students will be given 12 minutes for their presentation, with an additional 3 minutes for 
questions/discussion. Details of the expectations for the presentation will be provided in separate 
handout. Written reports are due 1 week prior to the presentations. Oral presentations (in 
either pdf or powerpoint format) are due by 5 PM the day before the presentations. Both 
written reports and oral presentations should be emailed directly to the instructor. 
 
Honor Code:  The University of North Carolina at Chapel Hill has had a student-administered 
honor system and judicial system for over 100 years. The system is the responsibility of students 
and is regulated and governed by them, but faculty shares the responsibility. If you have questions 
about your responsibility under the honor code, please bring them to your instructor or consult 
with the office of the Dean of Students or the Instrument of Student Judicial Governance. This 
document, adopted by the Chancellor, the Faculty Council, and the Student Congress, contains all 
policies and procedures pertaining to the student honor system. Your full participation and 
observance of the honor code is expected. 
 
Students have four general responsibilities under the Honor Code: 
  
1.  Obey and support the enforcement of the Honor Code; 
2.  Refrain from lying, cheating, or stealing; 
3.  Conduct themselves so as not to impair significantly the welfare or the educational 
opportunities of others in the University community; and 
4.  Refrain from conduct that impairs or may impair the capacity of University and associated 
personnel to perform their duties, manage resources, protect the safety and welfare of members 
of the University community, and maintain the integrity of the University. 
 
Textbooks and Other Readings:   
 
Required Textbooks:  
 
To be determined 



 5 

 
Additional Required Readings:  Research articles or photocopies of chapters from other textbooks 
may be handed out in class from time to time to supplement any of the material that is not 
adequately covered in the required textbook.  Students will be required to read these in order to be 
better prepared for lectures, quizzes and exams. 
 
Recommended Textbooks:   
 
To be determined. 
 
 
 
 
 
 
 
 
 
Class Schedule (subject to updates; T = Tuesdays; H = Thursdays): 
Class # Topic Instructor 
1 Course introduction, objectives, policies, and schedule  MacDonald-

Gibson, Surratt 
and Coronell 

Contaminants in Air:  Identity, Source, Transformation and Transport 
2 Nature of the atmosphere:  atmospheric structure, general 

circulation, composition of trace constituents (gases and 
particles) and their respective lifetimes in the atmosphere 

Surratt 

3 Effects of long-lived organic trace constituents on 
stratospheric ozone layer: key long-lived species, their 
transport and fate in the stratosphere, and chemical effects on 
natural stratospheric ozone chemistry 

Surratt 

4 Effects of short-lived organic and inorganic trace 
constituents on tropospheric composition: ozone and fine 
particulate matter formations leading to smog events 

Surratt 

5 Measurement methods used to measure criteria air pollutants Surratt 
6 Mitigation of stratospheric ozone destruction and 

tropospheric smog events:  identification of key chemical 
reactions, potential health effects, and science translated to 
policy changes on human emissions 

Surratt 

Contaminants in Water:  Identity, Source, Transformation and Transport 
7 Nature of water: water structure, polarity of water, hydrogen 

bonding, water as a solvent 
 

Coronell 
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8 Chemical composition of waters: typical natural and 
anthropogenic solutes in waters, sources of those solutes, 
typical concentrations, which are contaminants of concern 

Coronell 

9 Transformation of contaminants in water: reactions that are 
determinants in the concentration and fate of contaminants in 
water and by which contaminants transform, including 
acid/base, precipitation/dissolution, complexation, redox, 
phase transfer, specific reactions of interest for organic 
compounds (hydrolysis, redox, photolysis, adsorption) 

Coronell 

10 Transport of contaminants in water Coronell 
11 Measurement methods used to measure criteria water 

pollutants 
Coronell 

Biological Contaminants in Water:  Sources, Transformation, Transport and 
Measurement 
12 Types of biological contaminants in water and their sources MacDonald-

Gibson 
13 Transport and fate of biological contaminants in water MacDonald-

Gibson 
14 Measurement of biological contaminants in water MacDonald-

Gibson 
Assessing Exposure to and Risks of Contaminants in Environmental Media 
15 Overview of the four-step risk assessment paradigm (hazard 

identification, exposure assessment, dose-response 
assessment, risk characterization) 

MacDonald-
Gibson 

16 Hazard identification:  nature of human health hazards from 
environmental agents; sources of information on health 
hazards of environmental agents 

MacDonald-
Gibson 

17 Assessing exposure concentrations 1:  mass-balance models MacDonald-
Gibson 

18 Assessing exposure concentrations 2:  statistical models 
 

MacDonald-
Gibson 

19 Quantifying exposure:  combining exposure concentrations 
with intake rates 
 

MacDonald-
Gibson 

20 Dose-response assessment 1:  overview of dose-response 
functions for chemical contaminants and the basis for these 
functions 

MacDonald-
Gibson 

21 Dose-response assessment 2:  sources of information on 
dose-response functions for chemical contaminants; 
limitations of available sources and functions 

MacDonald-
Gibson 

22 Dose-response assessment 3:  overview of dose-response 
functions for microbial contaminants the basis for these 
functions; information sources; limitations 

MacDonald-
Gibson 

23 Risk characterization:  combining hazard identification, 
exposure assessment, and dose-response assessment to 

MacDonald-
Gibson 
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estimate health risks of environmental contaminants to 
individuals and populations 

24 Uncertainty in risk assessment:  uncertainty sources; 
methods for quantifying and analyzing uncertainty 

MacDonald-
Gibson 

25 Software tools to support risk assessment  MacDonald-
Gibson 

26 Prioritizing risks:  role of risk perceptions and values MacDonald-
Gibson 

 
Note about Class Schedule:  The instructors reserve the right to make changes to the syllabus, 
indicating project due dates and test dates, when unforeseen circumstances occur (e.g. inclement 
weather). These changes will be announced as early as possible so that students can adjust their 
schedules. 


