
STUDY GUIDE FOR EXAM 3
CH 3420: Environmental Chemistry, Plymouth State University 

General Tips: 
1. Review the "Suggested Homework" from the syllabus: 

• AppD: 1,2,8, 14, 16, 22, 23, 46, 47
• Ch14: 2, 4, 5, 6, 7, 11, 15, 17, 18, 22, 25, 28, 32, 38, 41
• Ch15: 3, 4, 6, 9, 12, 22, 24, 30
• Ch16: 1, 6, 7, 8, 14, 15, 16, 39, 41, 43 
• Ch18: 1, 2, 8, 9, 22, 24

2. Prepare your 3×5 notecard. Remember that you will be given constants but not equations. You 
may also wish to include general reaction schemes (see Study Concepts Checklist below).

3. Review the overheads in class and make sure you understand the various figures presented. 
4. Review the labs we have done, including relevant reactions and how to do the calculations. 

Study Concepts Checklist
1. Know what is meant by the term "Dirty Dozen."  What are they, how were they selected, what 

makes them particularly "bad," and what are some of the general characteristics?  (You do NOT 
need to know the exact structures of the specific molecules, though you should know the general 
structures.  See below)

2. For the following categories of organic molecules, know 1) the structure, 2) their uses and/or 
souces (e.g. pesticides, by-products), and 3) their characteristics regarding bioaccumulation / 
-magnification and persistence in the environment:
• Bipyridiliums
• Carbamates
• Dioxins
• Furans

• PCBs
• PAHs
• Organophosphates
• Triazines

3. Understand and be able to differentiate between the terms "bioaccumulation" and 
"biomagnification"

4. Know what is meant by the abbreviations POPs and PBTs
5. Understand the factors that contribute to persistence and bioaccumulation / -magnification
6. Know the methods used to characterize the environmental distribution, persistence, and 

bioaccumulation / -magnification properties of a molecule, including Kow, Kp, Koc, KH, and BCF.  
7. Given the criteria for persistence, bioconcentration factors, and toxicity, be able to analyze the 

output from the PBT profiler to determine if a given compound would have high or low concern.
8. Know what is meant by the term "endocrine disruptor."  Why are endocrine disruptors bad and 

why does this term apply to many of the compounds we have studied?
9. Understand the issues related to early pesticides (such as those on the Dirty Dozen list), and how 

more recent pesticides have been designed to avoid them.  
10. Understand why there is a demand for pesticides, as well as the general problems with them.
11. Know what is meant by "Integrated Pest Management" including the various options available to 

control pests in it.
12. Know the different types of "natural" pesticides, including how they work and their benefits and 

downsides.
13. For the various regulatory acts in effect in the U.S. that were covered in this section (FIFRA, 

TSCA, RCRA, CERCLA), know:  1) What the acronyms stand for, 2) what they regulate, and 3) 
how they regulate it.
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14. For the two chromatographic techniques studied (GC and HPLC), know: 1) the general setup of 
the instruments, 2) the molecular characteristics they use to separate compounds, 3) what 
parameter can be changed during an analytical run that influences separation, 4) how changing 
that parameter influences separation, 5) some of the detection methods used in each technique, 6) 
the significant differences between GC and HPLC, and 7) how one would choose between the 
two techniques.

15. Understand what is meant by "risk assessment" and how both toxicity and exposure contribute to 
risk.

16. Know the difference between acute and chronic exposure
17. Know how both acute and chronic toxicities are measured, including dose-response curves, 

Ames test, and epidemiology.  Understand the metrics by which acute and chronic toxicities are 
reported, including LD50, LOD50, NOEL, threshold, and population statistics 

18. Know the various routes and types of exposure
19. Understand how the various types of exposure are regulated
20. Know the general reactions the body uses to remove toxic compounds
21. Be familiar with the general structure of DNA and the processes of replication and transcription, 

particularly as they relate to how damage to DNA results in chronic toxicity
22. Know the various ways DNA may be damaged
23. Know what is meant by mutagenesis, teratogenesis, and carcinogenesis
24. Know the definition of "solid waste" as used by the EPA
25. Understand how a waste substance is deemed to be hazardous or not
26. Know the ways available to handle, dispose of, and/or store hazardous waste
27. Be familiar with the 12 Principles of Green Chemistry
28. Have a general sense of how much municipal waste is generated in the U.S., what it is comprised 

of, and how much is recyled
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