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BIO 326    Biology 4 
COURSE NAME/NUMBER  FACULTY/DEPARTMENT  UFV CREDITS 

Environmental Microbiology 
COURSE DESCRIPTIVE TITLE 

 

CALENDAR DESCRIPTION:  

There has been an increase in interest in environmental microbiology since the late 1980s.  This exciting field encompasses the 
physiology, ecology, biochemistry, and genetics of microorganisms, with potential for environmental applications.  This course 
will place emphasis on environmental sustainability. To this end, studies will focus on agricultural uses of micro-organisms, 
interactions between micro-organisms and with higher organisms, tracking pathogens in the environment, nutrient cycling, 
pollution, and bioremediation.  Success in environmental sustainability will require the application of molecular biology to 
microbial ecology and the use of genetically engineered micro-organisms. As well, it will require an interdisciplinary approach 
with an interface between microbiology, biogeochemistry, aquatic and organic chemistry, hydrogeology, and soil physics.  This 
course will therefore also provide students with an introduction to molecular biological techniques and how they pertain to 
environmental microbiology and interaction with these other disciplines.   

 

PREREQUISITES: BIO 201, BIO 203 
COREQUISITES:       
PRE or COREQUISITES: BIO 202 

 

SYNONYMOUS COURSE(S): SERVICE COURSE TO: (department/program) 
(a) Replaces:              
(b) Cross-listed with:              
(c) Cannot take:       for further credit.  

 

TOTAL HOURS PER TERM: 90  TRAINING DAY-BASED INSTRUCTION: 
STRUCTURE OF HOURS:    Length of course:       
Lectures: 45 Hrs  Hours per day:     
Seminar:       Hrs    
Laboratory: 45 Hrs  OTHER:  
Field experience:       Hrs  Maximum enrolment: 24  
Student directed learning:       Hrs  Expected frequency of course offerings: every other year  
Other (specify):             Hrs  (every semester, annually, every other year, etc.) 

 

WILL TRANSFER CREDIT BE REQUESTED? (lower-level courses only)  Yes  No 
WILL TRANSFER CREDIT BE REQUESTED? (upper-level requested by department)  Yes  No 
TRANSFER CREDIT EXISTS IN BCCAT TRANSFER GUIDE:  Yes  No 

 
 

COURSE IMPLEMENTATION DATE: January 2010 
COURSE REVISED IMPLEMENTATION DATE:       
COURSE TO BE REVIEWED: October  2013 
(four years after UPAC approval) (month, year) 

Course designer(s): Stephen R. Thomas  

Department Head: Barbara Moon   Date approved: April 20, 2009  

Supporting area consultation (UPACA1)   Date of meeting: May 1, 2009  

Curriculum Committee chair: Norm Taylor   Date approved: September 25, 2009  

Dean/Associate VP: Dan Ryan   Date approved: October 14, 2009  

Undergraduate Program Advisory Committee (UPAC) approval   Date of meeting: October 30, 2009  
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LEARNING OUTCOMES: 

Upon successful completion of this course, students will be able to: 
 

• Demonstrate a solid understanding of environmental sustainability issues. 
 

• Describe the differences between water and soil habitat and their influences on microbial activities. 
 

• Distinguish the role and importance of chemical structure of molecules and the effects of environmental factors on 
biodegradation by microorganisms.  
 

• Explain the roles of these factors on specific examples of naturally occurring compounds and various hydrocarbons 
and pesticides.  
 

• Analyze the roles of microorganisms in groundwater and soil ecosystems, especially in terms of their effects on the 
evolution of the biogeochemistry and biochemical properties of these systems.  
 

• Relate the microbiology of groundwater to the observed changes in naturally occurring compounds introduced into 
groundwater.  
 

• Describe the basic principles of bioremediation activities as they are used in contaminated soil and groundwater.  
 

• Devise appropriate generalized systems to perform bioremediation in contaminated systems.  
 

• Apply information gained from this course and from other sources to critically evaluate bioremediation processes 
and applications in environmental sustainability.  
 

• Design and complete a laboratory project relevant to bioremediation and environmental sustainability. 
 

• Explain the importance of genetic engineering to the future of environmental sustainability. 
 
METHODS: (Guest lecturers, presentations, online instruction, field trips, etc.) 

Lectures, laboratories, field trips 
 
METHODS OF OBTAINING PRIOR LEARNING ASSESSMENT RECOGNITION (PLAR): 

 Examination(s)   Portfolio assessment   Interview(s)  
 

 Other (specify):  
 
This course may be challenged. The student must challenge both lecture and  lab components of the course by writing an 
examination for each. The student will be provided with a copy of the syllabus and information on how to obtain a copy of the 
current text and lab manual. The student will also be given information about exam  style and expected standards.  
The student can sit the examination for the lecture portion of the course at a time convenient to both student and instructor. 
However, since it is not reasonable to expect a lab instructor to set up a lab exam for one student, our practice has been to permit 
the student to write the exam for the laboratory portion of the course at the same time it is written by a regular class.  

 

TEXTBOOKS, REFERENCES, MATERIALS: 

[Textbook selection varies by instructor. An example of texts for this course might be:] 

Text: 
Environmental Microbiology Edited by Raina M. Maier, Ian L. Pepper, and Charles P. Gerba 
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Various Web resources 
 
Laboratory resources: 
Environmental Microbiology: A laboratory Manual – Ian L. Pepper and Charles P. Gerba 
 
SUPPLIES / MATERIALS: 

Lab coat 
 
STUDENT EVALUATION: 

[An example of student evaluation for this course might be:] 

Assignments & Quizzes:          10% 
Midterm:                                  25% 
Final Exam:                             35% 
Laboratory quizzes:                10% 
Laboratory reports/project:     20% 
 
COURSE CONTENT: 
[Course content varies by instructor. An example of course content might be:] 
 
REVIEW OF BASIC MICROBIOLOGICAL CONCEPTS  
Introduction to Environmental Microbiology; Microorganisms; Bacterial Growth 
 
MICROBIAL ENVIRONMENTS  
Soil Environments; Aquatic Environments; Extreme Environments 
 
DETECTION, ENUMERATION, AND IDENTIFICATION  
Environmental Sample Collection & Processing; Microscopic Techniques; Cultural Methods;  Physiological 
Methods; Immunological Methods; Nucleic Acid-Based Methods of Analysis 
 
MICROBIAL COMMUNICATION, ACTIVITIES, AND INTERACTIONS WITH ENVIRONMENT AND 
NUTRIENT CYCLING  
Biogeochemical Cycling; Consequences of Biogeochemical Cycles Gone Wild; Microbial Communication: 
Bacteria/Bacteria and Bacteria/Host; Bacterial Communities in Natural Ecosystems; Global Change and Microbial 
Infectious Disease; Microbial Transport  
 
REMEDIATION OF ORGANIC AND METAL POLLUTANTS  
Microorganisms and Organic Pollutants; Microorganisms and Metal Pollutants; Genetics of Bioremediation and its 
Application to Biotechnology 
 
WATER, SOIL, AND FOOD-BORNE PATHOGENS  
Environmentally Transmitted Pathogens; Indicator Microorganisms  
 
WASTE TREATMENT AND DISINFECTION  
Wastewater Treatment and Biosolids Reuse; Drinking Water Treatment; Disinfection, Subsurface Microbial 
Processes  
 
ENVIRONMENTAL SUSTAINABILITY 
 Introduction to Environmental Sustainability Issues Including but not limited to Protection of Agricultural Soil, 
Development of Renewable Energy Resources, and Water Quality. 
 
 
URBAN MICROBIOLOGY  
Microorganisms and Bioterrorism; Risk Assessment, Specific Examples e.g., the Walkerton Incident.  
 



 

LABORATORY CONTENT: 
 
Examination of Soil Microorganisms via Microscopic and Cultural Assays/Filamentous Fungi  
Degradation of Hydrocarbons/Bioremediation/Pseudomonas Enrichments 
Coliforms (MPN and Membrane Filtration) (Confirmed test) (Completed test) 
Microbial Transformations and Response to Contaminants/ Nitrification and Denitrification 
Aerobiology: Sampling of Airborne Microorganisms 
Soil Enzymes/Dehydrogenase Activity 
Bioremediation Projects (including molecular biology of hydrocarbon degradation) 
There will also be two field trips during the semester (TBD) 
 
 


