 ENVE 4320: Ecological Principles and Engineering 
Course Information and Syllabus, Fall 2018

Schedule and Location: MWF 1:25-2:15 PM, Castleman 201
Instructor: Dr. Timothy Vadas
Contact: timothy.vadas@uconn.edu, 860-486-5552
Office Hours:  Castleman 308, by appointment

Catalog Description: An introduction to ecology and natural treatment systems for managing waste and pollutants with a focus on aqueous contaminants. Topics will include stormwater management, treatment wetlands, restoration ecology, composting, and bioremediation

Prerequisite/Corequisite:
ENVE3220.Water Quality Engineering – an understanding of water regulations, physical, chemical and biological treatment processes
ENVE4210.Environmental Engineering Chemistry – acid/base chemistry, precipitation reactions, sorption, biological redox reactions

Course Description: We cannot eliminate pollutants nor can we completely control nature, and thus we must understand and adapt to the capacity of the natural environment to buffer our impacts.  The goal is to break out of the rigidity of typical engineered systems and accommodate the diversity and complexity of ecosystems to provide the services our society needs.  Ecological Engineering solutions offer the efficiency and adaptability of a natural system within the constraints of an engineered system.  This includes microcosms (microbial fuel cells), mesocosms (rain gardens), replicated or restored ecosystems (treatment wetlands), living machine waste treatment systems and more integrated within our constructed environment or human settlement.  This course will introduce you to the basic principles of ecology combined with environmental engineering principles to design effective solutions to environmental problems.  

Objectives:
By the end of the course, the student will:
- be able to identify ecosystem services and the major biogeochemical processes controlling those services in ecological engineering systems
- become fluent in critically reading and interpreting research literature in ecological engineering, guide discussion and present their findings to their fellow students
- critically analyze a set of literature related to the topics in the course, culminating in a term paper and presentation
- plan, conduct, and present an experiment aimed at evaluating ecological engineering system effectiveness
- integrate ecosystem concepts and understand ecosystem consequences in the context of environmental engineering solutions.  

ABET EAC Student Outcomes relevant to this course:

(1) an ability to identify, formulate, and solve complex engineering problems by applying principles of engineering, science, and mathematics 
(2) an ability to apply engineering design to produce solutions that meet specified needs with consideration of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic factors 
(3) an ability to communicate effectively with a range of audiences 
(6) an ability to develop and conduct appropriate experimentation, analyze and interpret data, and use engineering judgment to draw conclusions 

Grading:
Term Paper			20% (15% term paper, 5% presentation)
Student-led discussions		5%
Project				15%
Participation			5%
Homework			15%
Midterm Exam			20%
Final Exam			20%

No late assignments accepted!

Homework:
Homework is due one week from assigned date (typically Friday).  Expect assignments weekly.  Homework will be a mixture of readings for discussions (early in the semester) and engineering problems (later in the semester). 

Term Paper:
See term paper instructions.  This will be in the form of a research application. 

Discussion Guidelines:
Each student will review and lead discussion on at least 1 journal (peer-reviewed) article.  

The lead Student/s should design each paper discussion to fill two thirds of the class time, including all sections of the article, though with more focus on the results and discussion sections. An outline for class discussion should be prepared ahead of time and provided to the instructor the evening before.

This should not just be the student writing a summary and presenting it to the class.  In fact, the leader should primarily pose questions.  The discussion group is expected to read the papers prior to the presentations and come prepared to discuss (This is a major portion of your participation grade).  As a group we can help each other learn the methods, the interpretation of the results, points of concern and needs for future research.   

Potential journals – Ecological Engineering, Restoration Ecology, Ecological Restoration, River Research Applications, Ecological Applications, Water Science & Technology, Wetlands, Wetlands Ecology and Management, Journal of Environmental Quality, Ecological Modelling, Ecological Economics, BioScience, Environmental Science & Technology, Frontiers in Ecology and the Environment

Project:

See project guidelines.  

Participation:

[bookmark: _GoBack]Participation is mandatory.  Readings must be completed before class and you must be prepared to participate in discussions.  

Midterm and Final Exams:

The exams will test your understanding of the principles and biogeochemical processes, modeling and calculations discussed in class as applied to ecological engineering systems.  A portion will be based on an understanding of how these were applied in the journal articles discussed.  

Plagiarism: It is permissible, and encouraged, to work with classmates on problem assignments.  As the saying goes, “two heads are better than one”.  The purpose of group collaboration is to bring together different viewpoints so a colleague may shed new light on a problem you are grappling with so you can think about it in a different way.  You can then apply your altered viewpoint to solve the problem you were concerned with.  The purpose of group collaboration is not to collectively put together one solution problem – that provides no benefit for the group members who must work independently to provide solutions to problems during class examinations.  In fact, collective solutions violate the University of Connecticut code on plagiarism and require that actions be taken which may include dismissal from the university. More information about plagiarism can be found at: http://www.irc.uconn.edu/PlagiarismModule/intro_m.htm 
The University of Connecticut policy on Academic Misconduct is contained within the Student Code: http://www.dosa.uconn.edu/student_code.html 			

Course Schedule
Week 1 – 	Readings: Chapin Chapter 1 The Ecosystem Concept
8/27/18	Introduction, syllabus, problems of our built environment
8/29/18	Ecology, ecosystem services, Homework A (part in class)
8/31/18	Ecological Engineering Systems (Homework A #4)

Week 2 – 	Readings: Chapin Chapter 4 Terrestrial Water and Energy Balance, Ricklefs Chapter 7 Pathways of Elements in the Ecosystem
9/3/18	no class, Holiday
9/5/18	aldo leopold reading, Biogeochemical cycling and processes
9/7/18		stormwater regulations, discussion NAS report on Urban Stormwater Management

Week 3 – 	Readings: Chin Chapter 1&2 water quality standards
9/10/18	stormwater regulations
9/12/18	stormwater hydrology
9/14/18	Scavenger Hunt

Week 4 – 	Readings: CT Stormwater Manual Chapter 2 and 6, CT Water quality standards
9/17/18	stormwater BMPs
9/19/18	BMP discussion
9/21/18	BMP discussion, Problem Set 1 due

Week 5 	Readings: Anaerobic Metabolism Chapter
9/24/18	treatment wetland types
9/26/18	treatment processes - nitrogen
9/28/18	treatment wetland discussion 

Week 6 	treatment wetlands, discussions: treatment wetlands
10/1/18	treatment processes - metals
10/3/18	wetland processes discussion (Vadas travelling)
10/5/18	treatment processes - metals

Week 7 	wetlands, Midterm
10/8/18	treatment processes
10/10/18	Omnivore’s dilemma discussion
10/12/18	Midterm

Week 8 	site analysis 
10/15/18	site analysis
10/17/18	site analysis, runoff calculations
10/19/18	runoff calculations, Problem set 2 due

Week 9 	detention pond design
10/22/18	detention pond design
10/24/18	detention pond design
10/26/18	vegetative control systems design, Problem set 3 due

Week 10 	vegetative control systems design 
10/29/18	
10/31/18
11/02/18	Problem set 4 due

Week 11 	 
11/5/18	vegetative control systems design (Vadas traveling)
11/7/18	vegetative control systems design (Vadas maybe traveling)
11/9/18	vegetative control systems design, Problem set 5 due

Week 12	wetland design
11/12/18	municipal treatment wetlands
11/14/18	municipal treatment wetlands
11/16/18 	Presentations, term project due 11/16/18

		Thanksgiving Break
Week 13 	wetland design 
11/26/18	acid mine drainage wetlands
11/28/18	acid mine drainage wetlands
11/30/18 	Problem set 6 due

Week 14 	wetland design, presentations 
12/03/18 	Term Paper Due 12/3/18
12/05/18
12/07/18

