
CHEM 270 Environmental Chemistry, Spring 2011 
Lecture : MWF 9:05-9:55 in MBH 311; Lab W 1:30-4:15 in MBH 459 (430) 

Prof. Molly Costanza-Robinson 
McCardell Bicentennial Hall 446, Phone: 443-5571, Email: mcostanz@middlebury.edu  
Office Hours: T/Th 1-2:30; F 10-11:30 and by appointment 
 

Description 

This course provides the opportunity to investigate fundamental physical and chemical processes within 
soils, natural waters, and the atmosphere that influence the fate and transport of organic contaminants. 
Processes to be studied include dissolution, volatilization, sorption, and transformation reactions. 
Laboratory experiments will explore laboratory, field, and computational methods for assessing 
contaminant fate and transport. 
 

Course Objectives 

Environmental Chemistry is designed for students with general chemistry background who are curious 
about the chemical principles that govern chemical behavior in the environment. Through lecture, lab, 
discussion, reading, presenting, and in-class activities, you will learn to use chemical principles to predict 
chemical behavior in a variety of environmental settings, including water, air, soil, and biota. 
 
You should approach this course with the intent to take ownership of the material. The more you interact 
with the material, examine the implications of the material, actively make predictions and test them in the 
laboratory, the more the material and the course will come alive for you. This course will be interactive, 
and my hope is that each one of you will be an active participant.  
 

Be curious. Ask informed questions. Do not be afraid to be wrong. 
 
The course objectives are for you 

1. to use fundamental chemistry principles to qualitatively and quantitatively predict 
a. the properties of organic chemicals based on chemical structure 
b. the fate and transport of organic chemicals in environmental systems 

2. to gain a working knowledge of several important laboratory approaches and techniques used in 
environmental monitoring 

3. to gain a broader understanding of the environmental and human health implications of human 
activities 

 

Course Materials 

Required readings will be made available in pdf format in our Classes Handouts folder, as a handout, or 
as online materials. Among others, readings include chapters from the following texts: 

Connell, D. W. Basic Concepts of Environmental Chemistry. CRC Press: Boca Raton, 2005. 
Schwarzenbach, et al. Environmental Organic Chemistry. John Wiley & Sons, Inc.: New York, 

1993. 
 
You may find it helpful to consult with a general chemistry textbook periodically to brush up on 
fundamental chemical relationships and concepts. One such suitable text, Chemistry: The Central 
Science, has been placed on Library Reserve in Armstrong Library. 
 
A laboratory notebook with bound and numbered pages is required for lab. In order to participate fully, 
please bring a calculator (a graphing calculator is not required) to all class and lab meetings.

mailto:mcostanz@middlebury.edu
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Course Schedule 

A benefit of a small class is that I am able to tailor the 270 experience to your interests and level of 
background preparation. Any changes to the schedule or readings will be announced in class. 
 
Week 1: Feb 7-11 

Topics:  Introduction; Bonding, Polarity, and Organic Molecules 

Readings: Connell, Ch 2 

Lab:  Environmental Forensics: Fuel Source Fingerprinting 

 

Week 2: Feb 14-18 no class F 2/18 (Winter Carnival) 

Topics:  Polarizability, Intermolecular Forces, Persistent Organic Pollutants (POPs) 

Readings: Ch 1 in The Foundation for Global Action on Persistent Organic Pollutants: A United States 
Perspective  

Lab:  Environmental Forensics cont. 

 

Week 3: Feb 21-25  

Topics:  Toxicology, Phase Partitioning 
Readings Colborn et al., Ch 6 in Our Stolen Future 

 Does „the dose make the poison?‟: Extensive results challenge a core assumption in 
toxicology. Access online: 
http://www.environmentalhealthnews.org/sciencebackground/2007/2007-
0415nmdrc.html#2003welshonsetal 

Lab:  Air Quality Monitoring: BTEX Exposure 

 Environmental Forensics Lab due @ start of lab 

  

“Dealing with Uncertainty”. Dan Brayton, Nicholas Muller, Steve Trombulak. Middlebury College Environmental 
Studies Core Panel. Thursday 2/25, ES Colloquium 12:30-1:20 Hillcrest Auditorium 

 

Week 4: Feb 28-Mar 4 

Topics:  Vapor Pressure 
Reading*: http://www.chm.davidson.edu/vce/PhaseChanges/HeatingCurve.html 
 http://www.chm.davidson.edu/vce/PhaseChanges/VaporPressure.html 

* these short readings have virtual experiments associated with them. Please conduct the 
experiments, print out your results/graphs and responses to associated questions. 

 Lab:  Air Quality Monitoring cont. 

 

Week 5: Mar 7-11 

Topics:  Aqueous Solubility  

Reading: Schwarzenbach et al., Ch 5 sections 5.1, 5.3 & Figures 5.6-5.9 only 

Lab:  Air Quality Monitoring cont. meet in Chemistry Computer Lab MBH 546 
 

“After Deepwater Horizon: Reflections on Gulf Coast Ecosystem Restoration”. 2011 MALT Student Pensacola Group. 
Thursday 3/10, ES Colloquium 12:30-1:20 Hillcrest Auditorium 

 

Week 6: Mar 14-18  

Topics:  Predicting Environmental Fate, Exam Review 

Lab:  Human Exposure: Pesticide on Food 

 Air Quality Monitoring Lab due @ start of F class 

 

http://www.environmentalhealthnews.org/sciencebackground/2007/2007-0415nmdrc.html#2003welshonsetal
http://www.environmentalhealthnews.org/sciencebackground/2007/2007-0415nmdrc.html#2003welshonsetal
http://www.chm.davidson.edu/vce/PhaseChanges/HeatingCurve.html
http://www.chm.davidson.edu/vce/PhaseChanges/VaporPressure.html
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Week 7: Mar 21-25 

Topics:  Air-Water Partitioning 

Reading: Schwarzenbach et al., Ch 6, sections 6.1 only 

Lab:  EXAM 1 (during lab period) 

 

Week 8: SPRING BREAK! 
 

Week 9: Apr 4-8 

Topics:  Nature of Soil 

Reading: Connell, Ch 14 

Lab:  Human Exposure cont. 

 

Week 10: Apr 11-15 no class F 4/15 (Spring Research Symposium) 

Topics:  Soil Contamination, Superfund Sites 

Reading: Happy Birthday, Love Canal and Environmental Amnesia 

Lab:  Human Exposure cont. 

 

Week 11: Apr 18-22 

Topics:  Bioaccumulation, Chemical Phase Mapping 

Lab:  Human Exposure cont. 
 

Week 12: Apr 25-29 

Topics:  Chemical Transformations 

Reading: vanLoon and Duffy, Ch 18 p 459-475 only  

Lab:  Human Exposure cont. 
 
Week 13: May 2-6 

Topics:  Presentations 

Lab:  Presentations 
 
Week 14: May 9 

Topics:  Conclusions 

 Human Exposure Lab due @ start of class 
 

Final Exam: Friday May 13, 9 a.m. – 12 p.m. 

 
Assignments and Grading 

Exams Week 7 and Finals Week 60 pts + 75 pts = 135 pts (41%) 

Lab reports/notebook Weeks 3, 6, 14 3 x 30 pts = 90 pts (27%) 

Homework Periodically  3 x 20 pts = 60 pts (18%) 

Presentation Week 13  30 pts (9%) 

Participation Everyday 15 pts (5%) 

 
> 297 pts = A          264 – 296 = B          231 – 263 = C          198 – 230 = D          <198 = F 

Plus and minus grades are assigned within these ranges at my discretion. I reserve the right to round up! 
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Exams. The mid-term exam will be written during the laboratory session on Wednesday March 23. Both 
exams will each build on information, skills, and concepts developed to that point in the course. The final 
exam will emphasize material covered in the 2

nd
 half of the course but will also draw on material from the 

1
st
 half and should, therefore, be considered a cumulative exam. The better of your two exam scores will 

be given more weight (75 points vs. 60 pts for the lower score). 
 
Laboratory grades are based on the completeness, accuracy, and organization of your laboratory 
notebook, as well as a separate report. Expectations for reports build incrementally through the semester.  
 
Homework will be assigned 3 times during the semester and will include problems that will build in 
complexity over the semester. The problems are intended to encourage both qualitative and quantitative 
understanding of course material, and will prepare you for the type of questions I ask on exams. You are 
encouraged to work collaboratively with classmates on approaches to these problems, but all work turned 
in must be your own. 
 
Presentation will be given individually during the last two weeks of classes. The presentation will be an 
in-depth summary and critical evaluation of a journal article related to the course topics. I will provide a list 
of possible articles to choose among or you may submit an article of your choosing to me for approval.  
 
Participation includes thoughtful, constructive, and active participation in class activities and discussion, 
as well as thoughtful preparation for class. Examples include using concepts from the readings to justify 
comments, asking relevant questions, contributing regularly to class discussions without dominating, 
creating an encouraging environment for other students, and responding to others in a responsible, 
respectful and intellectual manner. Please bring a calculator to every class. Attendance is expected 
and is included in your participation grade. 
 

Course Policies 

1. Honor Code:  You will be required to write the honor code “I have neither given nor received any 
unauthorized aid on this _____ (paper, test, presentation, etc.)” on all work submitted in this 
course. You will be collaborating with your classmates on several activities and laboratories in 
this course, so the definition of “unauthorized aid” may be confusing. You may find the following 
tips/policies helpful: 

a. Cooperation and collaboration is encouraged, but all work turned in must be your own. 

b. Properly cite all sources of information in your assignments. 

c. Acknowledge/credit your collaborators on assignments/laboratories, as appropriate. 

d. Work independently on exams. 

e. Ask me if you are unsure or uncomfortable about a situation. 

2. Late policy: Homework is due at the beginning of lecture. Lab reports are due at the start of the 
laboratory session, unless otherwise noted. Late assignments cannot receive full credit.  

3. Assignment formatting: Homework may be handwritten, but all graphs must be prepared 
electronically. Multiple pages must be stapled. If you choose to type homework problems 
appropriate chemical notation (e.g., subscripts, Greek symbols, etc.) and mathematical equations 
are required. 


