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SENV 3303: Environmental Pollution 
 

An unpleasant reality of our current environmental situation is that we have been largely unable 

to mitigate – and indeed probably do not fully understand the consequences of – the ubiquitous 

pollution of our air, soil, water, ecosystems, and bodies. We have made significant progress in 

reducing certain pollutants, but nevertheless the types, complexities, and quantities of pollutants 

humans are producing and releasing to the environment continue to expand. This field- and lab-

based course explores the sources, transport, fate, and remediation of specific environmental 

pollutants using various skills such as critical thinking, computer literacy, oral and written 

communication, group collaboration, problem solving, and statistical interpretation. 

 

Although this is primarily a science course, the study of pollution is inherently interdisciplinary. 

Thus, global and local environmental justice, economic, and political issues will also be explored.  

Specifically, we will discuss the broad, interconnected factors that have led to the current 

pollution conditions we face, including water, soil, and air quality and climate change.  We will 

develop interdisciplinary solutions for the prevention of future pollution by analyzing past social 

movements and political regulations that have been successful or unsuccessful in pollution 

prevention.   

 

Learning objectives of this course include the following: 

 Understand and be able to apply the scientific method to water, soil, air, noise, and light 

pollution issues 

 Have working knowledge of field and laboratory equipment used to sample/analyze 
water, soil, and air quality, including but not limited to: 

o ICP-MS 

o Spectrophotometers 

o Air quality pumps and reagent bubblers 

o Macroinvertibrate sampling and identification 

o Water quality meters for pH, temperature, dissolved oxygen, turbidity, and 

electrical conductivity 

o Noise level meters 

 Record thorough field and laboratory observations; analyze experiment results; and be 
able to write scientifically sound reports of your findings 

 Better understand historical social, political, and economic conditions that have led to 
current pollution issues, and develop specific solutions to help mitigate future pollution 
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Instructor 
 

Holly Peterson   

hollyp@middlebury.edu 

Assistant Professor, Guilford College 

Geology and Environmental Studies  

 

Course structure 

 

The course will focus primarily on air, soil, and water pollution through heavy field and lab 

components augmented with seminar discussions and computer simulations.  This means we will 

be outside almost every day; you should plan accordingly and always be prepared for field work 

and variable weather conditions.   

 

Required lab/field gear includes: 

 

 A good field/lab notebook (recommended: Rite in the Rain, available online or in 
bookstore) 

 Sturdy boots/shoes for field sessions; close-toed shoes and long pants required for 

laboratory sessions 

 Rain jacket/poncho 

 

Optional but highly recommended gear includes: 

 Water boots and/or water sandals for wading in streams and lakes.  Whether you choose 
boots or sandals or both is personal preference, but I find that sandals are best in the 

summer. Plus, they're better for travelling :)  

 A hat  

 Sun block 

 Bug spray 

 Long pants with pockets 

 A small pack that can be used to carry your water bottle, a snack, notebook, etc. 

 

Readings 

 

Required text:   Vigil, K. M. (2003). Clean water: an introduction to water quality and water 

pollution control. Second edition. Oregon State University Press. ISBN 978-0-87071-498-6 

 

Recommended text:  Hill, M. K. (2010). Understanding environmental pollution. Third edition. 

Cambridge University Press.  ISBN: 9780521736695  

 

Additional readings will be posted on Moodle and distributed in class 

 

Assessment 

 

Reading quizzes (20%): Since there will not be a heavy lecture component in this class, it is 
critical that you read all assigned readings before class so you have background information 

needed for discussion, field work, and experimentation. Therefore, you will be required to take a 
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short on-line (Moodle) quiz for each reading assignment. READING QUIZZES ARE DUE 30 

MINUTES BEFORE THE START OF CLASS, i.e., 8:30am on Tuesdays and 12:30pm on 

Thursdays. Late submissions will not be accepted, so please plan accordingly. Your lowest 

reading quiz grade will be dropped.  

 

Field/lab notebooks (10%): Your field/lab notebooks will be graded twice during the semester 

(Week 3 and Week 6) on organization and content.  More details will be given in class. 

 

Field/lab assignments and quizzes (45%): Throughout the semester we will perform several 

experiments, all of which will have associated assignments in various forms, for example "mini" 

lab reports, short answer handouts, reflective short essays (1-2 pages), presentations, and 

computer simulation results. Occasional, short, in-class assessment quizzes will also be 

administered as needed.  

 

Formal lab report (15%): You will be expected to write one formal lab report on the metals 

pollution unit. More details will be given in class.  

 

Engagement (15%): Participation in class discussions, activities, and trips is critical. This 

includes all aspects of the course, from keeping your equipment clean and in working condition 

for the next student, to engaging in debates regarding viable solutions to pollution problems.  

 

Grading 

 

Grades will be assigned on a straight percentage basis: 90-100% is an A, 80-89% is a B, 70-79% 

is a C, 60-69% is a D, and <60% is an F, with + and - grades assigned to high and low scores 

within those ranges. 

 

Course Calendar 

 

Week 1: Understanding Pollution 

 

 Tuesday, June 23: Definitions; ecosystem services; systems and cycles 
o Vigil, Introduction and Chapter 1 (pages 1-22) 

o Field: The water cycle 

 

 Thursday, June 25: Types of pollution; stream health 
o Vigil, Chapter 2 (pages 23-45) 

o Field: Macroinvertibrate sampling 

 

 

Week 2: Water quality: Organics 

 

 Tuesday, June 30: Water pollution sources and prevention; POPs; intro to WQ 

equipment 

o Vigil, Chapter 3 and 4 (pages 46-80) 

o Field and lab: Intro to equipment calibration and use 
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Week 2: Water quality: Organics (continued) 

 

 Thursday, July 2: Designing a scientific experiment; eutrophication  
o Smith, Val H., G. David Tilman, and Jeffery C. Nekola. "Eutrophication: 

impacts of excess nutrient inputs on freshwater, marine, and terrestrial 

ecosystems." Environmental pollution 100.1 (1999): 179-196. 

o Field: Stream and wetland water quality sampling 

 pH, DO, turbidity, EC, N, P 

 

Week 3:  Water and soil quality: Metals 

 

 Tuesday, July 7: Metal sources and mobility 

o Hill, Chapter 15 (posted on Moodle) 

o Lab: pH and sorption 

 

  Thursday, July 9: Metal fate: Sorption and bioaccumulation 
o Reading TBA (posted on Moodle) 

o Field: Taking sediment cores in Lake Champlain: RF Folger vessel 

 

Week 4: Dilution: the solution to pollution? 
 

 Tuesday, July 14: Water quality regulations 
o Vigil, Chapter 5 (pages 81-105) 

o Lab: metals ICP-MS prep/run 
 

 Thursday, July16: Watershed approach; local/global water protection; ICP-MS runs 
o Vigil, Chapter 6 (pages 106-117) and Chapter 8 (pages 134-150) 

o Lab: metals ICP-MS analysis 
 

Week 5: Air Pollution 
 

 Tuesday, July 21: Criteria pollutants 

o Hill, excerpts from Chapter 5 (on Moodle) 

o Metals lab report DUE AT 9AM 

o Lab: Modeling air pollution 
 

 Thursday, July 23: Acid rain; climate change 
o Reading TBA (Posted on Moodle) 

o Field: SO2 emissions from energy sources (wood, coal, and gas) 
 

Week 6: Noise and Light Pollution 
 

 Tuesday, July 28: Noise and light pollution 
o Reading TBA (Posted on Moodle) 

 

 Thursday, July 30:  

o Wrap-up (10am-12pm), Final reflections due  
o Snake Mountain outdoor experience (1-5pm) 


