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SYLLABUS 

Spring 2015 

ENVR 470:   
Environmental Risk Assessment 

 

Time and location:  MWF, 10:10-11:00, McGavran-Greenberg 1302 

Instructor:  Jackie MacDonald Gibson (Rosenau 148A)  

Email addresses:  jackie.macdonald@unc.edu  

Office hours:  W, 11:00-12:00, Rosenau 148A; other times available by appointment 

Course Description and Goals 
Risk assessment involves estimating the risks to humans or ecosystems from chemicals, 

harmful microorganisms, radiation, technology, or any other factor that can influence health and 
well-being. Although risk assessment can cover a number of domains, in keeping with our 
placement at a School of Public Health, we focus exclusively on quantifying the risks to human 
health of exposure to chemicals and pathogenic microorganisms. However, many of the 
techniques and concepts we will discuss can be applied in other areas.  
 Risk assessment fundamentally involves the integration of knowledge across numerous 
disciplines. Epidemiology and toxicology are used to understand the health risks of coming into 
contact with a given level of a harmful chemical or microorganism. Exposure levels can be 
estimated through field measurements or mathematical models of pollutant fate and transport and 
can sometimes include information about human physiology to better understand the actual dose 
delivered to an organ. A formal risk assessment mathematically combines these and other pieces 
of information with a careful consideration of the relevant uncertainties to arrive at estimates of 
risk useful for decision-making.  
 In this course, we aim to explore all of the major components of risk assessment, learning 
how to make the critical calculations but also exploring the underlying assumptions and 
considering the implications for policy and public health.  

Prerequisites 
One previous course in probability and statistics is required, although we will spend 

several lectures in the beginning reviewing the basics of these subjects.  

Course Requirements and Evaluation 
Class participation 15% 

Homework assignments 45% 

Mid-term exam 15% 

Final exam 25% 

 100% 
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Class Participation 
Your class participation grade will be based entirely on your contributions to the 

discussions of a risk assessment example each Friday.  You will be expected to read the relevant 
article beforehand and be prepared to provide a layman’s summary of the risk assessment’s 
purpose, methods, and findings.  You will work in a small group to outline the methods used in 
more detail.  A record-book of individual contributions to the Friday discussions will be 
maintained, and for each Friday class you will receive a score of 1 (contributed to discussion and 
shows thorough familiarity with the day’s reading) or 0 (did not contribute and/or obviously 
unfamiliar with the assigned reading).  Scores for the Friday discussions will be added to 
determine your class participation grade. 

Grading Scheme 
90-100% = H (A for undergraduates) 

80-89% = P (B for undergraduates) 

70-79% = L (C for undergraduates) 

60-69% = F (D for undergraduates) 

<60% = F (graduate students and undergraduates) 

 

Homework Policy and Expectations 
Each student is responsible for turning in his or her own homework results.  You may 

consult other students for assistance, but you must acknowledge their assistance on your 
homework.  An automatic zero will be assigned as the grade for any homework that is a 
copy of another student’s work.   

In your homework, please show all of the key steps in your analysis.  If you do not show 
your work, you will receive a scoe of zero.   

Please turn in a printed copy of your homework in class on the day the assignment is due.  
Late assignment grades will be dropped by 20% for each day late, unless the permission of the 
instructor is obtained in advance. 

 

Textbooks 
Two books are required: 

1. Should We Risk It?, by Daniel M. Kammen and David M. Hassenzahl, Princeton 
University Press, 2001. 

2. Quantitative Microbial Risk Assessment, by Charles N. Haas, Joan B. Rose, and 
Charles P. Gerba, John Wiley & Sons, 2014. 
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Course Schedule (subject to updates) 
 

 
Date Topics Readings Assignments 

7-Jan Course overview and logistics 

Introduction to risk analysis; human 
cognitive biases in risk perception 

 Homework 1 distributed 
(risk assessment examples) 

9-Jan RISK ASSESSMENT EXAMPLE Prevented Mortality and Greenhouse Gas Emissions 
from Historical and Projected Nuclear Power, by 
Kharecha and Hansen, Environmental Science & 
Technology, 2013 

Prepare to provide (1) 
layman’s summary of article 
(2) explanation of analysis 
methods (3) critique 

 INTRODUCTION TO RISK MODELING; PROBABILITY AND STATISTICS REVIEW 

12-Jan Probability and statistics review SWRI, Ch. 3 

The Nature and Sources of Uncertainty, by M. G. 
Morgan and M. Henrion 

Additional probability and statistics review materials 
will be posted on Sakai under 
“Resources””Probability and Statistics Review” 

Homework 1 due 

Homework 2 distributed 
(probability and statistics 
review) 

14-Jan Probability and statistics review 
(continued) 

Probability Distributions and Statistical Estimation, by 
M. G. Morgan and M. Henrion 

 

16-Jan RISK ASSESSMENT EXAMPLE TBD  

21-Jan Uncertainty in risk modeling 

Introduction to Analytica software 

SWRI, Ch. 4 

 

Homework 2 due 

Homework 3 distributed 
(more probability and 
statistics review; 
uncertainty analysis in 
Analytica) 

23-Jan RISK ASSESSMENT EXAMPLE TBD  
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Date Topics Readings Assignments 

26-Jan Monte Carlo simulation using 
Analytica 

 

Analytica User’s Guide  

28-Jan Monte Carlo simulation (continued) 

 

   

30-Jan RISK ASSESSMENT EXAMPLE TBD  

2-Feb Risk assessment paradigm; 
introduction to risk modeling 

 

QMRA, Ch. 3, pp. 63-67 

SWRI, Ch. 1 

 

Homework 3 due 

Homework 4 distributed 
(risk modeling introduction; 
exposure assessment) 

 CHEMICAL RISK ASSESSMENT   

4-Feb Exposure assessment:  modeling SWRI, Ch. 2  

6-Feb RISK ASSESSMENT EXAMPLE TBD  

9-Feb Exposure assessment:  monitoring SWRI, Ch. 4, pp. 134-143; Ch. 7  

11-Feb Dose-response assessment for 
chemicals in the environment:  
introduction 

Dose-Response Relationships for Carcinogens:  A 
Review, Zeise, Wilson, and Crouch, 1987 

Homework 4 due 

Homework 5 distributed 
(toxicology, PBPK models) 

13-Feb RISK ASSESSMENT EXAMPLE TBD  

16-Feb Estimating dose-response from 
toxicology studies 

 

SWRI, Ch. 5  
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Date Topics Readings Assignments 

18-Feb Toxicology, continued; PBPK models Characterizing Interspecies Uncertainty, by P. S. Price, 
R. E. Keenan, and J. C. Swartout 

An Introduction to the Use of Physiologically Based 
Pharmacokinetic Models in Risk Assessment, Bailer 
and Dankovic, 1997 

 

20-Feb RISK ASSESSMENT EXAMPLE TBD  

23-Feb Limitations of toxicologic data in 
animals as the basis for human 
health risk assessment 

Introduction:  Estimating dose-
response from epidemiology studies  

Extrapolation of Carcinogenicity Between Species, by 
L. S. Gold, N. B. Manley, and B. N. Ames 

 

Homework 5 due 

Homework 6 distributed 
(epidemiology; risk 
characterization) 

25-Feb Estimating dose-response from 
epidemiology studies (continued); 
limitations of epidemiologic data for 
risk assessment 

SWRI, Ch. 6 

Risk of Benzene-Induced Leukemia Predicted from the 
Pliofilm Cohort, by K. S. Crump 

 

27-Feb RISK ASSESSMENT EXAMPLE TBD  

2-Mar Guest lecture, Dr. Zach Pekar, 
Environmental Policy Analyst 
(Risk Assessment), EPA:  Risk 
assessment in a regulatory context:  
how EPA designs risk assessments 
to inform regulations 

http://www.epa.gov/airquality/powerplanttoxics/pdfs/
20111216MercuryRiskAssessment.pdf 

Read executive summary and sections 1.1-1.4 of 
document at web link. 

Homework 6 due 

Homework 7 distributed 
(microbial risk assessment 
example papers)  

 

4-Mar Guest lecture (continued):  Risk 
assessment in a regulatory context:  
Hg emissions from power plants rule 

  

6-Mar Mid-term exam   

http://www.epa.gov/airquality/powerplanttoxics/pdfs/20111216MercuryRiskAssessment.pdf
http://www.epa.gov/airquality/powerplanttoxics/pdfs/20111216MercuryRiskAssessment.pdf
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Date Topics Readings Assignments 

 MICROBIAL RISK ASSESSMENT   

16-Mar Introduction to quantitative 
microbial risk assessment; hazard 
identification 

QMRA, Chs. 1-4 (skim) Homework 7 due; 
Homework 8 (microbial 
exposure assessment) 
distributed 

18-Mar Exposure assessment:  
characterizing concentration 
distributions 

QMRA, Ch. 6, pp. 159-182  

20-Mar RISK ASSESSMENT EXAMPLE TBD  

23-Mar Exposure assessment:  analytical 
methods 

POSSIBLE LAB TOUR/DEMO 

QMRA, Ch. 5 (skim)  

25-Mar Exposure assessment: characterizing 
concentration distributions, 
continued 

QMRA, Ch. 6, pp. 182-196 Homework 8 due; 
Homework 9 (exposure 
assessment microbial 
growth and decay) 
distributed 

27-Mar RISK ASSESSMENT EXAMPLE TBD  

30-Mar Exposure assessment: characterizing 
concentration distributions, 
continued 

QMRA, CH. 6, PP. 196-223  

1-Apr Exposure assessment:  microbial 
growth and decay 

QMRA, Ch. 7  

6-Apr Dose-response assessment QMRA, Ch. 8, pp. 267-283  

8-Apr Dose-response assessment, 
continued 

QMRA, Ch. 8, pp. 299-308 Homework 9 due; 
Homework 10 (dose-
response assessment) 
distributed 
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Date Topics Readings Assignments 

10-Apr RISK ASSESSMENT EXAMPLE TBD  

13-Apr Risk characterization:  uncertainty QMRA, Ch. 9, pp. 323-353  

15-Apr Risk characterization:  uncertainty 
(continued) 

QMRA, Ch. 9, pp. 353-372 Homework 10 due; 
Homework 11 (risk 
characterization) distributed 

17-Apr RISK ASSESSMENT EXAMPLE TBD  

20-Apr Risk characterization and decision-
making 

QMRA, Ch. 11, pp. 399-407  

22-Apr Risk characterization and decision-
making 

QMRA, Ch. 11, pp. 407-413 Homework 11 due 

24-Apr Semester review   

27-Apr Final exam:  8:00-11:00 a.m.   

 


