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Course General Description: 

This course introduces selected topics that are fundamental concepts and principles used for stream revitalization.  Through the understanding of watershed processes, this course focuses on the assessment of physically-degraded and ecologically-stressed in running waters.  Assessments are used to guide what revitalization (restoration) practices.  An ecological engineering approach using ecohydraulics will be introduced, demonstrating how to enhance aquatic habitat quality and create a geomorphologically stable channel.  Disciplines and principles used in the course are many and must be integrated throughout the stream restoration design process; they include: watershed assessment, fluvial geomorphology and channel stability analysis, environmental flows, bioassessment indicators, stream ecology and species traits analysis, and aquatic habitat assessment and modeling.  The River2D model will be applied to demonstrate how output can be used for assessment and design.
Credit:
4 .

Schedule: 
Class Lectures:
M 14:00 – 15:50; Room B779



Class Seminar

M 16:00 – 17:50; Room B691
Instructor:  Dr. John S. Schwartz
Dept. of Civil & Environ Engineering
413 John D Tickle Engineering Building 
Telephone: (865) 974-7721
Email: jschwart@utk.edu

Office Hours:  schedule with instructor 

Course Structure and Materials: 

No textbook is required for this course.  The course will use materials from multiple sources including US government documents, journal articles, and professional society documents.  However, to provide some structure to the course we will generally follow information provided in the USDA NRCS document:
Stream Restoration Design. Part 654 National Engineering Handbook. USDA Natural Resource Conservation Service, August 2007. 210-VI-NEH.
A primary supporting document will be the NCSU document for fundamental geomorphic data collection and principles, though we deviate from their reference reach approach. 

Stream Restoration: A Natural Channel Design Handbook. North Carolina Stream Restoration Institute and NC Sea Grant, North Carolina State University.  July 2012.  
Course Assignments/Exams
♦  Reading assignments will be posted each week on the consisting of the chapters in the NRSC Stream Restoration Design, Part 654 NEH, other government documents, and journal articles. 
♦  Homeworks will consist of questions from the lectures and assigned reading materials consisting of short answers.  Approximately 3-4 homeworks will be assigned.
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Course Assignments/Exams   Continued …….
♦  As a course project, a River2D modeling exercise and stream revitalization project will be assigned during seminar.  Topographic files for a section of the Embarras River (Illinois) will be provided in which you will need to completed the hydraulic and habitat modeling on the unrestored reach, and using the geomorphic/ecological principles learned from lecture propose and model channel and habitat modifications for revitalization.   All necessary site data will be provided by the instructor. 
♦  A final exam will be given in class consisting on short-answers, similar to the homework assignments, but the final exam questions will require students to integrate principles among different discipline areas covered throughout the course. 

Grading: 

Grades will be assigned by the percentage for the homeworks (65%), River2D project (20%), and final exam (15%).  Grading scale follows the CTU-Prague catalog policies; A = 90 – 100%; B = 80 – 90%; C = 70 – 80%; and < 70% Fail.   
Knowledge and Skills Gained:

· Learn basic concepts of fluvial geomorphology with applications for stream revitalization (stream restoration), with a focus on geomorphic equilibrium concepts and channel stability analysis.
· Learn basic concepts in stream ecology with applications for stream revitalization (restoration).

Learn field techniques for collecting geomorphic, aquatic and riparian habitat, and biological data. 

· Learn new definitions in disciplines outside their area of graduate and professional expertise, to better communicate within multidisciplinary project teams. 

· Develop a better understanding how to assess environmental stressors; and the complexity of environmental problems faced with multiple stressors.

· Learn basic applications for best management practices (BMPs) for urban watersheds.
· Learn how to classify habitat units and understand how understanding scale is critical to the interpretation of ecological data.

· Learn how standard protocols for bioassessment and biomonitoring are conducted. 
· Learn different general approaches for stream revitalization (restoration), and gain some practical experience completing a design project. 
· Learn an engineering hydrologic/hydraulic model (River2D) and apply it for use in stream revitalization (restoration) design.
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	Date
	
	Lecture Topics

	September
	23
	Introduction to Ecological Engineering and Stream Restoration: General definitions and concepts; An overview of stream revitalization (restoration). 

	
	30
	Fluvial Geomorphology: Fluvial systems, watersheds, valleys and floodplains, morphological forms, geomorphic classifications, dominant controls.

	October
	7
	Fluvial Geomorphology: Fluvial systems continued ... 

	
	14
	Fluvial Geomorphology: Open channel hydraulics including flow regimes and energy concepts fluvial hydraulic and processes ….

	
	21
	Fluvial Geomorphology: Fluid forces; hydraulic resistance, concepts sediment transport and erosion processes

	
	28
	No Class:  National holiday

	November
	4
	Fluvial Geomorphology: Sediment transport, erosion and deposition. Pool-riffle maintenance concepts 

	
	11
	Fluvial Geomorphology: Fluvial processes, channel form adjustment and equilibrium; hydraulic geometry relationships; channel evolution model
Channel Design Approaches: Channel design approaches threshold vs alluvial methods; deviation of reference reach method for urban streams; preliminary project concept development.

	
	18
	NO CLASS: Work on project and homework assignment.

	
	25
	Fluvial Geomorphology: Analysis of floodplain processes; riparian corridor vegetation structure, bank erosion processes

	December
	2
	Physical Stream Habitat / Stream Ecology:  Habitat relationships to channel form and processes; physical habitat maintenance processes; hierarchical scales of habitat structure; habitat classification; habitat suitability curves. Stream ecology concepts including the River Continuum Concept; habitat partitioning; disturbance; intermediate disturbance hypotheses; flood-pulse concept; patch dynamics concept; habitat fragmentation.. 

	December
	9
	Stream Revitalization Design: multidisciplinary revitalization (restoration) approaches, treatment techniques for channel and riparian corridors; in-stream structures; large woody debris general applications for design and implementation; case studies/examples.

	
	16
	Final Exam during class period 14:00-15:50. 

	
	--20
	Final Exam Week, schedule a meeting with professor  


Note: Topics and schedule may be modified during the course; students will be notified of all changes.
