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Course title: Treated Wastewater Reuse (634901)
	1- Course information

	Credit hours
	3
	Level
	PhD
	Pre-requisite
	NA

	Lecturers


	Dr. Mohammad Duqqah, 

	Office number
	120
	Office phone
	22466

	Course website


	http://www2.ju.edu.jo/sites/academic/mmduqqah/default.aspx
	E-mail
	mmduqqah@ju.edu.jo
	Place
	106

	Time

	Sunday
Monday
Tuesday
Wednesday
Thursday

                    14:00-15:30
                               14:00-15:30


	Office hours

	Day/Time
	Sunday
	Monday
	Tuesday
	Wednesday
	Thursday

	Day
	
	*
	
	*
	*

	Time
	-
	10:00-11:00
	-
	10:00-11:00
	10:00-11:00


	2- Course Description

	This course emphasis on the best management practices related to the management of effluent by irrigation, to be used to design and operate effluent irrigation systems, with the goal of reducing risks to the environment, public health and agricultural productivity. The course will reflect the idea that a sustainable effluent irrigation system will be a function of the interactions between the site, soil, agronomic system and effluent characteristics, and diligent operational practices. These interactions require effective management to maximize the resources available in effluent and ensure that the environment is protected. Potential reuse applications, sources of water for reuse, treatment technologies and irrigation systems suitable for water reuse applications, and criteria for each type of reuse application will be discussed thoroughly to covers the broad framework, principles and objectives that should be considered when establishing an irrigation system that uses effluent (effluent irrigation system). 



	3- Learning Objectives

	Students completing this course successfully will be able to 

1. Understand physical, chemical and microbiological water quality parameters.

2.  Understand major issues involved in developing water reclamation criteria. 

3. Select appropriate treatment technologies for reclaiming and reusing wastewater. 

4. Assess the suitability of reclaimed water for any reuse application. 

5. Understand the procedures for planning and managing water reclamation projects. 

6. Select appropriate irrigation technologies for reclaiming and reusing wastewater 



	4- Intended Learning Outcomes (ILOs):

	Successful completion of the course should lead to the following outcomes:

A. Knowledge and Understanding: Student is expected to
A1. Understand the basic concepts and issues involved in wastewater reclamation, recycling and reuse. 

A2. Understand major issues involved in developing water reclamation criteria. 

A3. Select appropriate treatment and irrigation technologies for reclaiming and reusing wastewater. 

A4. Assess the suitability of reclaimed water for any reuse application. 

A5. Understand the procedures for planning and managing water reclamation projects. 

A6. Communicate skillfully through reading, writing, and oral presentation. 

B. Intellectual Analytical and Cognitive Skills: Student is expected to
B1. Understand issues regarding water reuse criteria, and factors affecting their development and 

      application. 

B2. Be able to identify and select water reclamation processes needed to satisfy criteria for potential 

       reuse applications. 

B3. Understand basic and modern issues involved in procedures for planning and managing water reuse  

       projects. 

B4.Be able to select appropriate treatment and irrigation technology for water reclamation project. 

C. Subject- Specific Skills: Students is expected to
C1. Know modern issues and techniques related to water reclamation and reuse
C2. Know the impact of water reuse in the global and societal context
C3. Be able to articulate ideas and issues related to water reclamation and reuse through the preparation 

      of a mini-research/project and making written oral presentations.
C4. Gain knowledge in selecting treatment and irrigation technology related to wastewater reuse.
D. Transferable Key Skills: Students is expected to
D1. Students recognize the importance of water reuse and recycling, and develop their understanding of    

       the concept of waste utilization. 

D2. Students are able to prepare feasibility and planning studies related to water reuse projects. 

D3. Students can assess the impact of engineering solutions for environmental problems on health and 

       well being of humans and other environmental components. 

D4. Students are able to express their ideas clearly and concisely, and prepare and make oral and written 

       presentations. 



	5- ILOs: Learning and Evaluation Methods

	ILO/s
	Learning Methods
	Evaluation Methods

	A. Knowledge       and Understanding (A1-A6)
	Lectures, and Discussions
	Term Paper, Oral Presentation and Exams.

	B. Intellectual Analytical and Cognitive Skills (B1-B4)
	Lectures, and Discussions
	Term Paper, Oral Presentation and Exams.

	C. Subject Specific Skills (C1-C4)
	Lectures, and Discussions
	Term Paper, Oral Presentation and Exams.

	D. Transferable Key Skills (D1-D4)
	Lectures, and Discussions
	Term Paper, Oral Presentation and Exams.


	6- Course Contents

	Session (s) /Week
	Subject
	Sources
	ILOs

	4 / 1st and 2nd week
	Introduction

· Managing water security by water reuse
· Role of water reuse for irrigation
· Benefits and constraints of irrigation with recycled water
· Specifics of water reuse planning
· Management actions for improvement of irrigation with recycled water
· Define common terminology
	Reference 9.1 

 
	A1, A5, C2, D1

	8/ 2nd,  3rd  6th and 7th week
	Overview of wastewater treatment technology

· Introduction

· Primary treatment

· Secondary treatment

· Tertiary treatment
	Reference 9.2 and 9.5 
	A3,A4,B2, B4,C1, C4,D3

	3/ 8th and 9th week
	Wastewater quality characteristics

· Wastewater constituents

· Water quality concerns

1) Physical characteristics

2) Chemical characteristics

3) Biological characteristics
	Reference 9.2 and 9.3 
	A1, A2, A4, C2, D2

	1/9th week
	Midterm exam
	14/04/2014
	

	2/10th week
	Water reclamation and reuse

· Introduction

· Criteria

· Standards

· Guidelines

1) California water reclamation and reuse criteria

2) U.S. EPA water reuse guidelines

3) World health organization guidelines

4) Jordanian Standards

· Reclaimed wastewater reuse for agricultural irrigation

1) Salinity

2) Exchangeable cations

3) Boron

4) Trace metals or elements

5) Nutrients

· Irrigation systems and technologies
1) Surface 

2) Sprinkler  

3) Drip  


	Reference 9.3 and 9.3
	A2, A3, A4, B1, B2, B4, C4, D3

	2/11th week
	Planning for wastewater reclamation and reuse
	Reference 9.5
	A2, A4, B3, D1, D2, D3

	8/12,13,14 and 15th week
	Term paper presentation
	
	A6, B3, C3, D4

	16th  week
	Exam week
	Final Exam as scheduled by the University registration
	


	7- Intended Learning Methods

	Question and answer teaching method will be used in this course; therefore, the students are encouraged to participate in classroom discussions. All study material will be circulated electronically, made available at the instructor’s website. The lectures will focus on comprehensive understanding of the course material and problem solving. The term paper and oral presentation are designed to help the students to widen their understanding of the course material, literature review and practice their problem solving skills. The students will have the opportunity to demonstrate their newly acquired knowledge through term paper presentation.


	8- Evaluation

	Evaluation component
	Points %
	Date/Schedule

	Midterm Exam 
	30
	14/04/2014

	Term Paper and oral Presentation
	30
	Last Month of the course

	Final Exam
	40
	Announced by the university


	9- Reference (s)

	9-1 Water Reuse for Irrigation (Agriculture, Landscape and Turf Grass), Valentina Lazarovoa and Akica Bahri, CRC Press, 2005 N.W. Corporate Blvd., Boca Raton, Florida 33431.
9-2 James Wastewater Engineering, Treatment and Reuse, Fourth Edition, Metcalf and Eddy, 

      2003.
9-3 Water Reuse, Issues, Technologies, and Applications, Metcalf & Eddy | AECOM, 2007.
9-4 Handbook of Wastewater Reclamation and Reuse, Donald R. Rowe and Isam Mohammed Abdel-Magid, 2000
9-5 Wastewater treatment and use in agriculture - FAO irrigation and drainage paper 47. 1992.


	10- Intended Grading

	The scale below is usually followed for grading. This scale was based on results from the previous years; therefore slight changes might occur based on class average and standard deviation. However, grade “A” is given for the mark that exceeds 90 and grade “C” starts from 60 and above.

	From (%)
	To (%)
	Scale
	Mark
	Result

	0.0
	60
	2
	C
	Fail

	61
	65
	2.5
	C+
	Accepted

	66
	70
	2.75
	B-
	Good

	71
	79
	3
	B
	Good

	80
	84
	3.5
	B+
	Very Good

	85
	89
	3.75
	A¯
	Excellent

	90
	100
	4
	A
	Excellent


	11- Important Roles (Students shall read carefully)

	1. Regular and timely attendances are expected from all students. University regulations concerning class attendance will apply

2. The students are expected to set for exams and present the term paper in due time.

3. Exams absentees are allowed to write makeup exams only if an acceptable and documented excuse are provided; for example, a medical report. Makeup exam are usually more difficult than regular exams

4. Zero tolerance for cheating and plagiarism 

5. For more details on University regulations please visit: http://www.ju.edu.jo/rules/index.htm
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