
Syllabus for CH3420:  Environmental Chemistry
Plymouth State University, Spring 2011

Class time: MWF, 10:10-11:00 am
Class room: Boyd 005
Credit: 4 hours

Lab time: Tues 2:00-4:00 pm
Lab room: Boyd 209
Prerequisite: CH 2130 / 2140  or

CH 2230 / 2240 (Gen Chem I and II)

Instructor:  Dr. Jeremiah Duncan
Office:  Boyd 122
Phone: 535-2289

e-mail: jsduncan@plymouth.edu
Office Hours: Tues, 11am-12pm and 7-8pm 

Wed, 1-3pm
Course Websites: http://go.plymouth.edu/moodle    

http://oz.plymouth.edu/~jsduncan/courses/2011_Spring/EnvironmentalChemistry

Description:  This course covers the chemistry of Earth's environment, including the natural chemical 
processes as well as anthropogenic contributions.  The environment in this context is divided into the 
atmosphere, the hydrosphere, the lithosphere, and anthrosphere.  Particular emphasis is given to human 
influences in each of these "spheres," including the causes, effects, detection, prevention, and mitigation 
of pollution.  Environmental pollution is a global problem, with many technological and cultural causes, 
and as such requires an understanding of numerous disciplines in order solve.  This course thus involves 
the integration of concepts from chemistry, biology, geology, ecology, atmospheric sciences, hydrology, 
toxicology, political science, and others.  Major topics to be covered include stratospheric ozone 
depletion, global climate change and energy, acid rain, waste disposal, organic and inorganic pollutants, 
and environmental regulation in the United States.  The lab component will focus primarily on detection 
of pollutants in air and water and will include a class research project.

COURSE MATERIALS

Textbook: Principles of Environmental Chemistry, 2nd ed (2009) by James E Girard; Publisher: Jones & Bartlett; 
ISBN: 0763759392

Lab Notebook: Lab Notebook: Scientific Lab Notebook, Carbonless Duplicate; publisher: Hayden McNeil; 
ISBN: 1930882742, 1930882238, or 1930882505  (or other equivalent lab notebook with removable, carbonless 
duplicate pages).

Safety Glasses: Any style of laboratory safety glasses or goggles.  Glasses may be purchased for $5 in the Dept. 
of Atmospheric Science and Chemistry main office.  See Marsi Wisniewski in 124 Boyd.  

Recommended Text: Environmental Chemistry, 9th ed (2009) by S. Manahan; Pub: CRC; ISBN: 1420059203

CLASS STRUCTURE

CH3420 has both a lecture and laboratory component.  Lecture meets three times a week for 50-minutes and lab 
meets once a week for two hours.  You are encouraged to come prepared to lecture by reading the suggested text 
readings (see Schedule below).  You are required to come prepared to lab, having read the laboratory procedure 
and done the pre-lab work (see Laboratory Component below).

GRADING AND EVALUATION

Assignments (3×50 pts) 150 pts A 930 pts C 730 pts
Exams (4×150 pts) 600 pts A- 900 pts C- 700 pts
Lab (25% of grade*): B+ 870 pts D+ 670 pts
 Notebook Reports / Attendance  50 pts B 830 pts D 630 pts
 Reports (5×20 pts) 100 pts B- 800 pts D- 600 pts
 Project with presentation                100 pts  C+ 770 pts F less than 600 pts
Total: 1000 pts
  (* see note on Laboratory Component below)
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Assignments.  Three graded assignments will be given and collected during the course of the semester.  See the 
course website for descriptions of the assignments and the Schedule below for due dates.  All Assignments are 
due at the start of class on the date specified and must be turned in both electronically and in hard-copy form. 
You are also encouraged to show drafts of your papers to your Instructor for feedback before the due date.

Exams.  There will be 4 exams during the regular semester. The final exam will NOT be cumulative.  You will be 
allowed to bring ONE 3  ×  5 notecard to each exam  .  The notecard may be handwritten or typed and printed using 
any size font you wish, and it may be double sided.  You will be given constants, but you will NOT be given 
equations on the exams; you are strongly encouraged to write equations you may need on your notecard .

Homework Problems.  Please see the schedule at the end of this syllabus for suggested homework assignments. 
Even-numbered problems have answers in the back of the book.  It is highly recommended that you keep current 
with the homework and check the answers to ensure that you understand the concepts.  Homework problems will 
closely resemble exam problems and are assigned only to help you study and check your own understanding of 
the material;  homework will not be collected or graded.   

Laboratory Component.  25% of your grade in this course (250 pts) will come from your work in lab. FAILURE 
TO ACCUMULATE AT LEAST 125 OF THE LAB-RELATED POINTS WILL RESULT IN A FAILING GRADE 
FOR THE ENTIRE COURSE.  There will be eight formal labs.  See Schedule below.  

Lab reports.  Five short (2-4 page) but formal lab reports must be handed in during the course of the 
semester.  REPORTS ARE DUE AT THE TIME OF LECTURE ON THE MONDAY FOLLOWING 
THE LAB.  An electronic version of the report is due by 10:10 am and should be turned in via the 
Moodle site.  A paper copy must also be handed in within a reasonable time after the electronic one is 
submitted.  Lab reports should include: Introduction / Purpose, References, Procedure, Results, 
Conclusion.  Guidelines for writing reports and a general grading rubric are available on the course 
website.  You are strongly encouraged to begin working on your report immediately after lab.  You are 
also encouraged to show drafts of your reports to your Instructor for feedback before the due date and to 
turn in more than five reports.  NO LATE REPORTS WILL BE ACCEPTED.  

Notebook reports. You must do the pre-lab work (read the procedure; write a Purpose and a summarized 
Procedure in your lab notebook, including any calculations needed) before coming to the laboratory.  Upon 
demonstrating completion of the pre-lab work, the Instructor will initial your notebook and admit you to lab.  If  
you arrive late or have not completed the pre-lab work, your notebook will not be signed-in, effectively counting  
you absent.  At the end of the period, you must hand in the duplicate pages from your lab notebook containing 
your observations, data, and procedure.  If you hand in six (6) of these Notebook Reports you will receive the full 
50 pts for attendance.  Failure to turn in at 6 will result in 0 out of 50 points.  Notice that this has the effect of 
giving you two excused absences from lab.  NO MAKE-UP LABS WILL BE ALLOWED.  

An two important parts of experimental work are the maintenance of a lab notebook and the communication and 
analysis of your work.  Consult the documents "Keeping a Good Laboratory Notebook" and "A Guide to Writing 
Lab Reports" on the course website.  I will assume you have read these instructions when I grade your lab reports. 

Lab Research Project and Presentation.  The entire class will work together on a real-life research project to 
collect and analyze environmental samples taken from the Plymouth area.  Four laboratory periods are reserved 
during the semester for project work.  Students will work together in groups of 2-4 on specific aspects of the 
project, and each group will give a 20-25 minute presentation on their results during the time allocated for the 
Final Exam.  More information on the project and presentation will be given throughout the semester.

POLICIES AND MISC. NOTES

Lecture Attendance.  Attendance to lecture is not mandatory, but it is strongly encouraged, as material beyond 
what is in the text will frequently be presented.

Lab Attendance.  Attendance and participation in lab is required and is worth 20% of the laboratory component 
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of the course.  By utilizing the "Notebook Report" system, you are effectively given two excused absences.  Use 
them wisely.  NO MAKE-UP LABS WILL BE ARRANGED, regardless of your reason for missing lab.

Late Assignments.  Due dates for Assignments are given in the Schedule below.  All Assignments are due at the 
start of class on the date specified and must be turned in both electronically and in hard-copy form.  The time of 
submission of the electronic version will be the "official" time for determining whether it is late.  Hard copies 
must also be submitted within a reasonable time after electronic submission.  I will NOT grade assignments that  
are not submitted in hard copy form.  Assignments handed in after class but by 5pm that day will receive a 5 point 
deduction.  After that, 10 points will be deducted per day, including weekend days.  No assignments will be 
accepted after 2 days.  Assignments submitted in hard copy form but not electronically will receive a 5 point 
deduction.

Late Lab Reports.  Lab reports are due the Monday following the lab at the start of class and must be turned in 
both electronically and in hard-copy form.  NO LATE LAB REPORTS WILL BE ACCEPTED.  The time of 
submission of the electronic version will be the "official" time for determining whether it is late.  Hard copies 
must also be submitted within a reasonable time after electronic submission.  I will NOT grade Lab Reports that  
are not submitted in hard copy form.  Assignments submitted in hard copy form but not electronically will receive 
a 5 point deduction.

Laboratory Safety.  Safety is the single most important consideration in the lab.  Any unsafe behavior or failure 
to follow the basic standards for safety in lab will result in loss of Performance Points and possibly dismissal from 
the lab, with no provision to make up the work you miss.  Below is a list of the minimum safety precaution rules:

1. SAFETY GOGGLES AND CLOSED-TOE SHOES ARE REQUIRED FOR EVERY EXPERIMENT.  If 
you arrive to laboratory in inappropriate attire, you will be sent home to change.  

2. No eating, drinking, or chewing gum in the lab. You may take occasional breaks to have food and drink 
kept outside of lab.  

3. Never taste a chemical or put anything to you mouth in lab.  This includes writing utensils!

4. Familiarize yourself with the location and use of all safety equipment (shower, eye wash fountain, etc).

5. Immediately notify the instructor of any chemical spill and clean it according to instructions.

6. Immediately notify the instructor of any injury.

7. Label all containers of chemicals if there is a chance you will set it down and walk away from it.

8. Use the hood for all noxious, fuming, or toxic chemicals and for all reactions that generate fumes or gas.

9. Properly dispose of all chemicals.  Never throw anything down the sink unless instructed to do so.  If you 
are not 100% sure about how to dispose of a chemical, ASK!

10. Dispose of all broken or used, disposable glass in the proper container immediately.

11. Thoroughly wash your hands before every time you walk out the door of lab.

12. Clean your work area before you leave.

Online resources and Electronic Communication. This course will utilize Moodle and the website extensively. 
Regularly check these sites to access assignments, experiments, rubrics, and answer keys and to check your 
grades.  It is your responsibility to learn how to access these resources and to contact me if you have trouble. 

I will extensively use email to communicate with you about this course.  IT IS YOUR RESPONSIBILITY TO 
REGULARLY CHECK YOUR E-MAIL!  A few points about e-mail:

1. Please use your plymouth.edu address to communicate with me.  I assume any emails sent or received 
through plymouth.edu are secure (i.e. it really is you that I am communicating with).  I assume any non-
plymouth.edu addresses are not secure.  

2. I will gladly answer student e-mails.  During the week, you can expect a reply within 24 hours, but you 
should not expect an immediate reply.  I will usually check my e-mail once during weekends, but it may 
happen that e-mails received after 5pm Friday will not receive a reply until Monday morning.  
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3. I request you consider e-mail correspondence with me a professional means of communication.  E-mails 
should be written professionally—no text speak or twitter coding, please!—include a proper address 
(good: “Dear/Hi Prof. Duncan”, bad: “Yo, Duncan”) and sign your name with your contact information.

Cell Phones. If you bring a cell phone to class, turn it off for the duration of the class or lab period.  If your phone 
rings or you are seen texting during class, you may be asked to leave.  If a situation requires you to be able to 
answer your cell phone during a class, please inform me.

Academic Integrity. Academic Integrity. All PSU policies regarding ethics and honorable behavior apply to this 
course.  Academic dishonesty, including any form of cheating, is regarded as a very serious offense and will result 
in severe consequences, including zeros on assignments, labs, and exams, and/or a failing grade in the course 
(including a note in your transcript).  Students are expected to abide by the PSU Code of Academic Integrity. 
(See: http://www.plymouth.edu/registrar/policies/academic_standing.html).  I expect and encourage student to 
work together in this course, but any work you hand in must be your own and must be recognizably different from 
any other student's .  See: http://www.plymouth.edu/registrar/policies/academic_standing.html.   

Academic Support.  I want students to succeed in this course. If you are struggling with any aspect of the course, 
I strongly encourage you to attend office hours, ask questions before/after class or schedule an appointment with 
me.  Limited drop in tutoring will be available through the Chemistry Resource Center (Boyd 138). The Center is 
staffed by students who have been successful in chemistry and are interested in helping other students learn 
chemistry. See the schedule posted outside Boy 138.  In addition, if you require writing assistance, I encourage 
you to visit the Writing Center, located in the lower level of Lamson Library.  The Writing Center serves all types 
of writers, from basic to high levels, in any discipline, at any point in the writing process.

Special Accommodations. Plymouth State University is committed to providing students with documented 
disabilities equal access to all university programs and facilities. If you think you have a disability requiring 
accommodations, you should immediately contact the PASS Office in Lamson Library (535-2270) to determine 
whether you are eligible for such accommodations. Academic accommodations will only be considered for 
students who have registered with the PASS Office. If you have a Letter of Accommodation for this course from 
the PASS Office, please provide the instructor with that information privately so that you and the instructor can 
review those accommodations.  Any accommodations you require for an exam must be brought to your 
instructor's attention at least 5 days before an exam. 

Inclement weather policy. We will follow the University’s lead on class cancellation during inclement weather. 
However, students are urged to use their best judgment when assessing road conditions and their ability to safely 
get to campus.  Because this class only meets once a week, one canceled class will severely disrupt the course 
schedule.  Thus, should class be canceled, be aware that the schedule in this syllabus will likely change 
dramatically, and I ask you to be flexible as we work to make up for the missed class time. 
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 Schedule* for CH3420:  Environmental Chemistry

Week Date Topic Weekly Reading Homework Lab

1 Jan 31 M
W
F

Intro to Environmental Chemistry
Intro to Atmospheric Chemistry
The Troposphere and Air 
Pollution

Ch1: p9-10, 25-35
Ch2: 41-48; Ch1: 22-24 
Ch4: 93-108

Ch1: 5, 33, 34, 36, 40, 44, 46, 47, 51
Ch2: 1, 2, 8
Ch4: 1, 2, 4, 5, 6, 9, 10, 11, 24
Assignment 1 given Friday

1. Analysis of 
Automobile 
Exhaust.

2 Feb 7 M
W
F

Smog and Regulation
The Stratosphere and Ozone
The Ozone  Layer

Ch4: 108-118

Ch5: 125-141

Ch4:36, 37, 40, 42, 50, 52
Ch5: 3, 4, 5, 6, 8, 9, 11, 12, 14, 22, 
24, 26, 30, 35, 50

2. SO2 Scrubbing 
and Analysis

3 Feb 14 M
W
F

Spectroscopy and Remote sensing 
NO CLASS (Winter Carnival)

Particles and Air Wrap-Up

Ch6: 147-176 ASSIGN. 1 DUE (Mon, Feb 14)
Ch6: 4, 6, 13, 14, 18, 22, 23, 24,  28, 
40, 41, 44, 45

3. FTIR 
identification of 
gases

4 Feb 21 M
W
F

EXAM 1 (Mon, Feb 21)
Chemistry of Water
Ions in Water

Ch7: 183-205
Ch8: 232-236

Ch7: 4, 6, 7, 10, 13, 19, 21, 22, 25, 
26, 28, 32, 33
Ch8: 20, 21, 22

4. Water Quality

5 Feb 28 M
W
F

Water Resources and Nutrients
Water Pollution
Water Treatment

Ch8: 215-245

Ch9: 251-260

Ch8: 1, 2, 6, 8, 14, 17, 29, 36, 42, 
44, 46
Ch9: 1, 11, 12, 20, 24

5. Nutrients in 
Water

6 Mar 7 M
W
F

Water Analysis
Toxic Metals Analyses
Toxic Metals Properties

Ch9: 261-270
Ch13: 375-384
Ch13: 384-391

Ch9: 30, 41, 43, 44
Ch13: 4, 10, 14, 16, 19, 22, 23, 26, 
28, 32, 34

6. Heavy Metals in 
Water

7 Mar 14 M
W
F

Water Wrap-Up
EXAM 2 (Wed, Mar 16)

Intro to Organic Chem App D: 574-610 AppD:1,2,8, 14, 16, 22, 23, 46, 47

No Lab

SPRING BREAK
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Week Date Topic Reading Homework Lab

8 Mar 28 M
W
F

Persistent Organic Pollutants
PBT Pollutants
Analyzing Organic Pollutants

Ch14: 403-433 Assignment 2 given
Ch14: 2, 4, 5, 6, 7, 11, 15, 17, 18, 22, 
25, 28, 32, 38, 41

7. Organic 
Pollutants in Water

9 Apr 4 M
W
F

Pesticides
Pesticide Alternatives
Intro to Toxicology

Ch15: 441-461
Ch16: 465-474

Ch15: 3, 4, 6, 9, 12, 22, 24, 30
Ch16: 1, 6, 7, 8
ASSIGN. 2 DUE (Fri, Apr 8)

8. Field Sampling / 
TBA **

10 Apr 11 M
W
F

Chronic Toxicity
Solid Waste
Pollution and Waste Wrap-up

Ch16: 474-496
Ch18: 533-555

Ch16: 14, 15, 16, 39, 41, 43
Ch18: 1, 2, 8, 9, 22, 24

8. Field Sampling / 
TBA **

11 Apr 18 M
W
F

EXAM 3 (Mon, Apr 18)
Greenhouse gases
Climate Change

Ch3: 67-82
Ch3: 82-87

Ch3: 5, 6, 7, 8, 10, 13, 15, 18, 20, 30, 
32, 34, 38, 39, 44, 46, 
Assignment 3 given

Class Project 
Research

12 Apr 25 M
W
F

Energy
Fossil Fuels
Nuclear Energy

Ch1: 18-21; Ch10: 
277-285
Ch10: 285-306
Ch 11: 328-338 

Ch10: 2, 3, 8, 9, 10, 11, 16, 17, 18, 
24, 26, 34, 42, 44, 54, 56
Ch11: 40, 44, 46, 54, 56

Class Project 
Research

13 May 2 M
W
F

Nuclear Radiation
Nuclear Waste
Renewable Energy

Ch11: 311-339
Ch18: 550-561
Ch12: 345-370

Ch11: 1, 2, 6, 8, 16, 22, 28
Ch18: 29, 32, 48
ASSIGN. 3 DUE (Fri May 6)

Class Project 
Research

14 May 9 M
W
F

Renewable Fuels
Energy Wrap-up

EXAM 4 (Fri, May 13)

Ch12: 350-370 Ch10: 12; Ch12: 2, 4, 6, 8, 13, 17, 
18, 19, 20, 24, 26, 32, 46

Class Project 
Research

FINAL EXAM (Presentations): Wednesday, May 18, 8-10:30am

Notes: * All efforts will be made to stick to this schedule, but changes may be made throughout the semester and with limited notice.  

** Date of Field Sampling Lab will be governed by weather conditions.  The topic of the alternate week will be announced the week 
of the lab in class.
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FULFILLMENT OF GENERAL EDUCATION REQUIREMENTS

CH 3420 "Environmental Chemistry" fulfills the Integration Connection (INCO) component of the General 
Education Program at Plymouth State University.

Description:  (3 credits)  We live in a world where scholarship is increasingly interdisciplinary. The educated 
person recognizes the challenges and rewards of drawing connections between fields of knowledge and of 
applying alternative methods of inquiry to solve problems. Students take a three-credit Integration (I) course 
(either within the major or not), which brings content or methods of inquiry from two or more disciplines or 
perspectives to bear on a problem or question. The integration course is a General Education capstone course, 
taken in the junior or senior year. As such it should require substantial, although general, background and a high 
level of proficiency at most or all of the General Education skills. 

Skills to be developed / enhanced:  The major theme underpinning nearly every aspect of this course is that 
fundamental chemical principles can be applied to understanding and hopefully solving all of the major 
environmental issues of our day.  However, simply knowing a chemical reaction does not mean understanding the 
impact of that reaction occurring in the environment.  For example, chemicals must be transported through the 
environment before they can react in biological and ecological systems.  Environmental Chemistry is therefore 
fundamentally a integrative discipline, drawing on concepts from chemistry, biology, geology, ecology, 
atmospheric sciences, hydrology, toxicology, political science, and others.  Some of the specific integrative topics 
and skills to be covered include:

• Nutrient cycles, including the transportation and transformation of nutrient molecules in the atmosphere, 
hydrosphere, and lithosphere.

• Basic biological processes and their interaction with general categories of chemicals

• Environmental legislation and political processes in the United States that contribute to pollution and 
attempt to address it.

• Toxicology and risk management principles used to understand and mitigate the environmental and 
human health impacts of chemicals
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