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Course Syllabus:  CHEE 342, Environmental Biotechnology 

 (F 3-0-0.5  3.5) 

Personnel 
 

Instructor   Juliana Ramsay TA  Jesse Harris 

Office:  Dupuis Hall 425 

Email:   juliana.ramsay@queensu.ca   

Office hours:  phone or e-mail to make an 

appointment otherwise times to be announced 

Office: Dupuis Hall B27 

Email: jesse.harris@queensu.ca 

Office hours:  to be determined 

 

Calendar Description 
This course gives a broad perspective of the use of microbial systems to treat environmental 

pollutants and of microorganisms as potential environmental contaminants. Biogeochemical 

cycles and their applications to processes such as the desulphurization of coal and crude oil, 

biocorrosion, mineral (eg. uranium, copper and iron) leaching, the degradation of organic 

compounds, and nitrate removal from drinking water will be studied. Microbial waste disposal 

systems such as composting and soil bioremediation and the role of biotechnology in waste 

minimization will be examined. Microorganisms found in air, soil and water, their detection, 

enumeration and control will be discussed.  

Prequisites: APSC 131, APSC 132, and CHEE 229, (or BIOL 102 and BIOL 103) or permission 

of the department 

 

Objectives and outcomes 
This course applies biochemical and microbial principles in the use of microbial systems to 

minimize or remediate environmental problems (such as acid mine drainage) and to examine 

microorganisms as the cause of environmental concerns (as in clean drinking water).  The 

application of biogeochemical cycles to processes such as the desulphurization of coal and crude 

oil, biocorrosion, mineral (eg uranium, copper and iron) leaching and composting will be 

studied. The role of biotechnology in replacing chemicals derived from the petrochemical 

industry will also be examined. 

 

Specific course learning outcomes (CLO) include:  

1. Describe the role of microorganisms in processes such as biofilm formation, 

biocorrosion, mineral leaching, composting, clean drinking water 

2. Explain how environmental conditions can be manipulated to enhance or retard the above 

processes 

3. Summarize the significance of the biorefinery concept and explain how plant biomass can 

be converted to fermentable substrates and subsequently microbially transformed into 

biochemicals, biopolymers and biofuels 

4. Critically analyze relevant journal articles and investigate industrial application of the 

above concepts 

mailto:juliana.ramsay@queensu.ca
mailto:jesse.harris@queensu.ca
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The course assesses the following attributes: 

 Knowledge base for engineering: Applies foundations of mathematics, science, and 

engineering in biological, pharmaceutical and environmental problems or processes.   

(CLO1- CLO4) 

 Communications: Delivers clear and organized written communication with accurate use 

of technical vocabulary, while demonstrating conciseness, precision and clarify of 

language in technical writing (CLO4). 

 
Relevance to the Program  
This engineering science course covers aspects of microbial metabolism and microbially-

mediated environmental and industrial problems or processes.  It builds on the fundamentals of 

CHEE 229 -Cell based Engineering Principles and the engineering skills taught in this course are 

complementary in 3rd and 4th year courses (CHEE 370 – Waste Treatment Processes, CHEE 380 

– Biochemical Engineering, and CHEE 484 - Bioremediation). 

Course Structure and Activities 
3 lecture hours + 1 tutorial hour per week.  Please see Solus for detailed schedule 

Expectations for Lecture/Tutorials  
Lecture slides will be posted. Some lectures will include examples and problem solutions not 

contained in the posted slides. Students are expected to read review articles assigned to specific 

sections, and do the posted review questions. 
 

Preparation, attendance and participation at tutorials are mandatory.  You must read the 

assigned journal article and prepare answers to given questions before coming to the tutorial. 

You will be required to hand in written answers to one or more questions before you leave most 

tutorial sessions. You must attend a minimum of 80% of all tutorials and actively participate 

in discussions. Your tutorial grade will reflect your participation. 

Resources(s) 
There is no text book for this course.  The majority of assigned readings will be journal review 

articles, with links available on the course website at the appropriate lecture section. 

Grading Scheme 

Deliverable Week or Date Weight  

Test 1: (closed book) Start of Week 5  10% 

Test 2: (closed book) Start of Week 9 15% 

Tutorials (Preparation, attendance, 

participation) 
Weekly 5% 

Individual Project 
List of references and Table of Contents due 

Sun 26th Oct at midnight (worth 5% of 
25% 
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report)  

 

Final report  

Final Exam period 45% 

 
Students are expected to complete their work in a timely fashion. The course instructor will 

provide notification (in lecture and on course website) of due dates and any revisions thereof. 

Submissions after the due date will be penalized at up to 20% per day unless suitable justification 

is provided.  

 

Students must pass each assignment or examination component (Tests 1 & 2 and the final exam) 

to receive a passing grade, except if the midterm is missed for a medical reason (with appropriate 

documentation), then the weight of the final exam may be readjusted to reflect the combined 

total. You must pass each assignment or you will fail the entire course and be allocated a mark of 

FR (40-49%), as stated by departmental policies 

(http://www.chemeng.queensu.ca/undergraduate-studies/Departmental-Undergraduate-

Polices.html ) 

 

How to do well in this course 
The concepts in this course build on science and engineering fundamentals. Timely review of 

lecture material, completion of assigned readings, review questions and tutorial problems is 

required to perform efficiently and well in an exam setting. 
  

Academic Integrity 
Engineers have a duty to: 

 act at all times with devotion to the high ideals of personal honour and professional 

integrity 

 give proper credit for engineering work 

Professional Engineers Ontario Code of Ethics, Section 77 of the O. Reg. 941 

http://www.peo.on.ca/Ethics/code_of_ethics.html 

The quote above describes the standard of behaviour expected of professional engineers. As 

engineering students, you have made a decision to join us in the profession of engineering, a 

long-respected profession with high standards of behaviour.  

As future engineers, we expect you to behave with integrity at all times. Our policies do not 

prohibit you from collaborating, even closely, with fellow students in any class. Indeed, we 

strongly encourage collaboration and teamwork, when conducted responsibly. We have, 

however, set firm guidelines on the quality of submitted work and have taken a strong stand 

against plagiarism and other forms of academic dishonesty.  Briefly stated, we expect that 

submitted work bears the name of all those contributing to it, and that you do not allow others to 

copy your work.  

Should a student’s submitted work be suspected of containing evidence of academic dishonesty, 

http://www.chemeng.queensu.ca/undergraduate-studies/Departmental-Undergraduate-Polices.html
http://www.chemeng.queensu.ca/undergraduate-studies/Departmental-Undergraduate-Polices.html
http://www.peo.on.ca/Ethics/code_of_ethics.html
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action shall be taken, as required by the Faculty of Applied Science policy on academic integrity: 

http://appsci.queensu.ca/policy/Honesty.html.  

Additional information on the University’s policies concerning academic dishonesty can be 

found on the Queen’s website. All students are expected to familiarize themselves with these 

policies and to conduct themselves accordingly. 

1. Senate Policy on Academic Dishonesty  

2. Procedures for dealing with departures from academic integrity in the Faculty of 

Engineering and Applied Science 

3. Queen's code of conduct 

Individual needs 
Students with diverse learning styles and needs are welcome at Queen’s. In particular, if you 

have a disability or health consideration that may require accommodations, please feel free to 

approach me and/or the Disability Services Office as soon as possible at (613) 533-6740. The 

Disability Services staff is available by appointment to develop individualized accommodation 

plans, provide referrals and assist with advocacy. The sooner you let us know your needs, the 

better we can assist you in achieving your learning goals at Queen’s. For further information, 

visit Health, Counselling and Disability Services website. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://appsci.queensu.ca/policy/Honesty.html
http://www.queensu.ca/secretariat/policies/senateandtrustees/academicintegrity.html
http://appsci.queensu.ca/policy/Honesty.html
http://appsci.queensu.ca/policy/Honesty.html
http://www.queensu.ca/secretariat/policies/senateandtrustees/Code_of_Conduct_final_2008.pdf
http://www.queensu.ca/hcds/
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CHEE 342      ||     Module overview 

Course learning outcomes (CLO): Students will be able to: 

1. Describe the role of microorganisms in processes such as biofilm formation, biocorrosion, mineral leaching, composting, 
clean drinking water 

2. Explain how environmental conditions can be manipulated to enhance or retard the above processes 
3. Summarize the significance of the biorefinery concept and explain how plant biomass can be converted to fermentable 

substrates and subsequently microbially transformed into biochemicals, biopolymers and biofuels 
4. Critically analyze relevant journal articles and investigate industrial application of the above concepts 

 

Students are expected to augment lecture material through reading of associated sections of the textbook, and to practice execution of course 
principles by completing posted tutorial questions  

Module Lecture approach* and content Tutorials 
Tutorial and practice problems are 

available on course website 

Assessment (CLO, and % of course grade) 

Module 1 
(Wk 1) 

Biotechnology/Environmental 
Biotechnology and its scope  (CLO1) 

Tutorial 1: Review of 
microbiology fundamentals 

Material is included on test 1 
(CLO1) 

Module 2 
(Wks 1-3) 

Biomining and acid mine drainage 
(CLO1,CLO2) 
 

Tutorial 2: Bioleaching 
(CLO1,CLO2, CLO4) 
Tutorial 3: Acid mine drainage, 
review questions (CLO1,CLO2) 
 

Material is included on test 1, final 
exam (CLO1,CLO2, CLO4) 

Module 3 
(Wk 4) 

Biotechnology and the oil industry (CLO1, 
CLO2) 
 

 
 

 
 

Material is included test 1, final 
exam  (CLO1, CLO2) 

Test 1 
End of Wk 4 

 Tutorial 4: Test 1 review Test 1: 1-2  questions will target 
each of CLO1, CLO2, CLO4 of 
Modules 1-3, worth 10% of course 
grade 
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Module 4 
(Wk 4-6) 

Biofilms and biocorrosion (CLO1, CLO2) 
 

Tutorial 5: Biocorrosion (CLO1, 
CLO2, CLO4) 
 

Material is included on test 2 and 
final exam (CLO1, CLO2, CLO4) 
 

Module 5 
(Wk 7) 

Municipal composting  (CLO1, CLO2) 
 

Tutorial 6: Composting (CLO1, 
CLO2, CLO4) 

Material is included on test 2 and 
final exam (CLO1, CLO2, CLO4) 

Module 6 
(Wk 8) 

Microorganisms and clean drinking water  
(CLO1, CLO2) 

Tutorial 7: Review questions on 
cleaning drinking water (CLO1, 
CLO2)  
 

Material is included on test 2 and 
final exam (CLO1, CLO2) 

Test 2 
End of Wk 8 

 Tutorial 8: review of Test 2 Test 2: 1-2  questions will target 
each of CLO1 and CLO2 of Modules 
4-6, worth 15% of course grade 

Module 7 
(Wks 9-12) 

Replacement of chemicals & chemical 
processes  (CLO3) 

 conversion of plant biomass to 
fermentable sugars (CLO3) 

 conversion of sugars to biotechnological 
products eg ethanol, biopolymers  
(CLO3) 

Tutorials 9-11: Plant biomass 
conversion, ethanol, xanthan 
and PHB production  (CLO3, 
CLO4) 
 
 

Material is included on final exam 
(CLO3 – CLO4) 
 
Individual Project (25%, CLO1-
CLO4)  
 

EXAM   Final exam: 1-2 questions will 
target each CLO in each module 
with an emphasis on Module 7, 
worth 45% of course grade 

*Lecture content delivery through lecture materials available in power-point, in-class examples and solutions/discussions. 

http://www.chemeng.queensu.ca/courses/CHEE484/protected/files/tutorial2-consideration.pdf

