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Welcome to Distance Learning in Environment Engineering 

Indian Institute of Science, is offering  distance learning courses in environmental engineering, aimed to provide students (in-service working professionals) with the knowledge, skills and attitudes that, enable them to recognize and solve problems in their

domain of study and future work.
Distance learning delivery model is designed taking advantage of effective and efficient communication tools. It’s easy to contact the instructor or fellow students. It’s also designed to follow the sequential way you are used to taking courses, week by week, unit by unit, session by session. Delivery model incorporates an instructional system in which a performance-based learning process is used. The learner demonstrates his/her level of attainment on subject-area. Intensive Competence Based course format, gives the participants to take more responsibility for their own learning process. Subject material for distance learning courses is offered in different modes for the registered students: 

· Downloadable mode
· Read only mode

· Classroom interaction - interactive learning (x chat, discussion forum, bulletin board, email) and 
· Practice orientation
Courses Offered during August –December session at Centre for Continuing education (http://cce.iisc.ernet.in) are:

Environmental Management

Municipal Solid Waste Management

Course home page is the central location for course information. Course faculty will post their syllabi, grading policies, assignments, course schedules, etc. In addition, the Announcements and New features will make it easy for you to see highly visible messages from your course faculty when you enter your distance learning Course Home page.

During pre-briefing session, registered Course participants will 

· learn about email functions.
· understand how to use the Chat Room, an exciting way for you to communicate directly with other students and the faculty. 
· Learn to communicate with your faulty in real time.

· learn to view course grades in the Gradebook.

· see how easy it is to submit and retrieve assignments to your faculty using the Drop-box.

· see how you can have one-on-one communication between you and your faculty in connection with assignments.

· find out about the Document sharing, a public place in which you can upload documents to share and “workshop.”

· Learn about the Online Help button for detailed, context sensitive instructions on how to use the tools.

Distance learning is to enhance your knowledge and ability via  learning online.

Welcome!
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The Indian Institute of Science (http://www.iisc.ernet.in)

BACKGROUND
The Indian Institute of Science was started in 1909 through the pioneering vision of J.N. Tata. Since then, it has grown into a premier institution of research and advanced instruction, with more than 2000 active researchers working in almost all frontier areas of science and technology. IISc is an institute of higher learning and is constantly in pursuit of excellence. It is one of the oldest and finest centres of its kind in India, and has a very high international standing in the academic world as well. 

The Institute currently has more than forty academic departments, pursuing research in different areas of science and engineering. The departments belong to one of the two faculties of the Institute, viz., the Faculty of Science and the Faculty of Engineering  . Faculty of Science awards PhD degrees through the Regular Research and Integrated PhD programme. On the other hand, Faculty of Engineering awards ME, MTech and M Des degrees in addition to PhD and M Sc(Engg). 

The Institute houses a huge collection of journals and textbooks in the J.R.D Tata Memorial Library. The Library also subscribes to many journals and publications in the electronic form. State-of-the-art computational facilities are provided to the staff and students of the Institute by the Supercomputer Education and Research Centre. The Centre runs round-the-clock, seven days a week and 365 days a year, helping the researchers to break many barriers in computational science and engineering. 

The Institute has pioneered advanced education in India, and has been making many significant contributions to frontier areas of research. The number of students in the institute is kept deliberately small in order to focus on quality. It has been able to innovate and introduce (a) new systems of imparting knowledge; and (b) educational reforms such as offering courses under unit system. The Institute was the first to introduce (i) Masters’ programs in engineering; (ii) more recently, the Integrated PhD Programs in Biological, Chemical, Physical and Mathematical Sciences for science graduates; (iii) the new IISc Young Fellowship program for the first 20 rank holders at the + 2 level; and (iv) IISc Young Engineering Fellowship program for merited III year BE/ B Tech students.

The Institute has been primarily responsible for starting many fields of activity that include (i) Aerospace, Automation, Chemical, Civil, Computers, Electronics, Electrical, Mechanical, Metallurgical and Telecommunication Engineering in Engineering; and (ii) Biochemistry, Biophysics, ecology, Materials Science and Solid State & Structural Chemistry in Science. It has also acted as a reservoir from which leadership and manpower for the future scientific developments and industries can be drawn. It is now involved in several emerging areas of national importance: space science and technology, environmental and atmospheric sciences, endocrinology, genetic engineering, rural technology and energy problems.

The Institute has a Centre for Scientific and Industrial Consultancy, through which significant R&D work is done on identified projects sponsored by industries. The know-how so generated has been transferred to industries. Transfer of technology has also taken place in areas such as low-cost housing and renewable sources of energy which benefit the society. Similarly, the facilities available at the Institute such as low and high speed wind tunnels, water tunnel, high speed computers and sophisticated instruments have been helping public and private sector industries and defence. There has also been a certain amount of social utilization of work in biosciences, for instance, (i) in plant tissue culture of sandal wood, eucalyptus and teak wood, (ii) disease control in silk worms, and (iii) on nutritional value enhancement of rice strains. Some recent projects include the development of cryogenic equipment and vessels for advanced aircraft, fracture analysis of industrial and space launch vehicle components, thermo-metallurgical modeling of steel industries, acoustic absorbers to reduce acoustic pollution in industrial environment and automobiles, and microbial techniques for gold extraction from mines. In 1997, the Institute released technologies relating to AIDS diagnostic kit, biomass gasifier and ferroelectric materials. 


In all these endeavors, the Institute, with a keen awareness of its noble tradition and the need for maintaining a high quality in all its activities, strives to contribute to the scientific, academic and technological goals of our country. Academic programmes leading to M.E. or M.Tech by course work and Ph.D. and M.Sc.(Engg.) by research are available in almost all the departments. A unique feature of the ME/M.Tech. programmes at the institute is the credit system which allows a student to tailor the courses to suit his/her aptitude and interest. Every ME/M.Tech. programme has a set of hard core courses specified as an essential requirement whereas the student can take rest of the credits from many courses available in his/her parent or other departments and also do a desertation work on the topic of his/her choice. These courses attract highly motivated accomplished students, in addition to several sponsored candidates from R & D labs./industries and also from educational institutions under the QIP programme. The flexible ME/M.Tech. programme has been recently introduced in a few departments which enables candidates from industry to take courses leading to ME/M.Tech. of the Institute, spread over a longer period than the regular programmes so that they can do ME/M.Tech. programmes while working at their industries. Research programmes leading to M.Sc.(Engg.)/Ph.D. degrees are the main thrust in many departments. The programme has a limited amount of course work, essentially to prepare the student to carry out the research, but the main emphasis is on the thesis work. Excellent laboratory and computational facilities, an unique library, outstanding faculty with strong interests in both basic and applied sciences, make 'dream come true' kind of environment to students with strong interest and aptitude for research. These programmes attract students from all corners of the country, in addition to some international students. 

External Registration programme leading to M.Sc.(Engg)/Ph.D. provide a most attractive mechanism through which candidates from industry/R&D can work with the faculty at the Institute under the joint guidance of Institute faculty and senior officers, Scientists in their parent organisation and acquire a research degree of the Institute with a minimal residential requirement. This has been one of the most successful programmes with nearly 30% research student enrolment in the Engineering faculty. 

Faculty being highly qualified and exposed in specialised areas of national importance, attract a great deal of sponsored research and have the opportunity to participate at national and international levels in top level science and engineering meetings. This feature enables the faculty to respond rapidly to the changing scenario in science and technology and give initiations by introducing and nurturing new subjects. Thus every research effort becomes indeed a step in a new direction, providing exhilarating experience of learning/discovering in the ever changing scene of engineering and science. In the 1997-98 session, the Institute has introduced three new courses viz. 1) ME Programme in Microelectronics, 2)ME Programme in Signal Processing and 3) perhaps the most innovative of programme of its type, the M.Des. Programme in Product Engineering and Design. To keep up with the changing scenario of science and technology development in the country, more Masters Degree courses are introduced from 1999-2000 session, viz. (1) the 2-year MBA programme (which replaces the existing M Tech programme) in the department of Management Studies and (2) the 1-1/2 year M Tech (Computational Science) programme in the Supercomputer Education and Research Centre. 

The Indian Institute of Science (IISc) had for a long time been concerned with ways to make its expertise and facilities available to qualified technical personnel in industries, universities and research establishments. On a small scale, the Institute's facilities were always being used through short-term/refresher courses, but these activities were not coordinated by a single entry. The Centre for Continuing Education (CCE) was set up in 1975-76 to function as a focus for all such activities and to promote a variety of programmes relevant to specific target groups (http://cce.iisc.ernet.in).
Energy and Wetlands Research Group at Centre for Ecological Sciences (CES), Indian Institute of Science (IISc), Bangalore - 560012, India, is actively involved in studies and training on issues related to environment, water resources, energy, wetlands, geographic information systems, environmental impact assessment and natural resource management. The information about research activities is available at
 http://ces.iisc.ernet.in/energy/Welcome.html 

The Energy and Wetlands Research Group at Centre for Ecological Sciences, Indian Institute of Science in collaboration with the Karnataka Environment Research Foundation, Indian Institute of Technology (IIT, Mumbai), National Environmental Engineering Institute (NEERI) with the financial support from the Commonwealth of Learning (COL), has developed 5 Environmental Engineering Courses in Self learning format suitable for distance learning. The courses developed in self-learning materials (SLM) for continuous professional development of engineers are:

· Municipal Solid Waste Management

· Ground Water and Soil Pollution from Agricultural Activities

· Air Pollution Control

· Municipal Water and Waste Water Treatment

· Environmental Management

The Commonwealth of Learning is an intergovernmental organisation created by Commonwealth Heads of Government to encourage the development and sharing of open learning/distance education knowledge, resources and technologies. COL is helping developing nations improve access to quality education and training.

THE COMMONWEALTH OF LEARNING (COL) 
Founded in 1987 by Commonwealth Heads of Government at their meeting in Vancouver, Canada, The Commonwealth of Learning has a mandate to encourage the development and sharing of open learning/distance education knowledge, resources and technologies for learners throughout the Commonwealth and other countries. Responding to needs expressed by the Commonwealth's 54 member governments, it engages in both in-country and regional project work, as well as fee-for-service consulting for international agencies and national governments. Headquartered in Vancouver, The Commonwealth of Learning (COL) is the only intergovernmental organisation solely concerned with the promotion and development of distance education and open learning. COL is helping to increase the capacities of developing nations to meet the demands for improved access to quality education and training (http://www.col.org). 

In part due to the efforts of COL and its Commonwealth-wide network over the past ten years; distance education is now a part of the mainstream of education and training. It enables students to learn at the location, time and pace of their choice, for less money and with improved results. COL's goals include maximising the transfer of information, ideas, innovations and resources to support this rapid evolution of distance education. Since 1990, COL has helped introduce, or enhance, teaching/training programmes in more than 40 countries; conducted seminars and studies on specific educational needs and established an extensive network of education and technology specialists around the world. They are now contributing to many varied educational programmes, often using low-cost and innovative technologies, throughout the Commonwealth and also to other non-Commonwealth countries. Some of these programmes are described as "Models for Success." 

COL is governed by an international Board of Governors, whose Chairman is Dr. Ian Macdonald of Toronto, and directed by its President, Sir John Daniel. The purpose of The Commonwealth of Learning, as reflected in the Memorandum of Understanding, is to create and widen access to education and to improve its quality, utilising distance education techniques and associated communications technologies to meet the particular requirements of member countries. The agency's programmes and activities aim to strengthen member countries' capacities to develop the human resources required for their economic and social advancement and are carried out in collaboration with Governments, relevant agencies, universities, colleges and other educational and training establishments among whom it also seeks to promote co-operative endeavours. 

In addressing all of the functions and objectives prescribed in the Memorandum of Understanding and working in all parts of the Commonwealth, COL is developing four key roles in its quest for improved access to and quality of education through the use of open, distance and technology-mediated learning as: 
·  a catalyst for collaboration 

· a Commonwealth resource for training of distance educators 

· a capacity builder of the Commonwealth and its educational institutions 

· an information and knowledge provider 

All levels and sectors of education are assisted through developmental themes such as mixed-mode institutions, quality assurance and credit transfer, continuing education and professional/skills development, technical/vocational education and training, trade standards, teacher/instructor training, open schooling, education for all, non-formal education, rural development/agricultural education, media empowerment, literacy and values education, the environment and gender-and-development. 

COL is financed by voluntary pledges of funds from Commonwealth governments. In addition, specific projects are supported by external agencies. COL's headquarters and facilities in Vancouver are provided by the Government of Canada and the Government of the Canadian Province of British Columbia. Chairman 

Distance Education System & Study skills
Studies across the globe, comparing distance education to traditional classroom instruction indicate that teaching and studying at a distance are as effective as traditional instruction, when the learning materials, method and technologies used are appropriate to the instructional tasks, there is student-to-student interaction, and when there is timely teacher-to- student feedback. The challenges posed by distance education are countered by opportunities to: 

· Reach a wider student audience. 

· Meet the needs of students who are unable to attend on-campus classes. 

· Involve outside speakers who would otherwise be unavailable, and

· Link students from different social, cultural, economic, and experiential backgrounds 

These days with advances in science and technology a wide range of technological options are available to the distance educator. They can be grouped into four major categories namely voice, video, print and web (internet) options. Voice tools include passive or one-way technologies (tapes, radio, etc.) and the interactive technologies (telephone, audio conferencing, etc.).  Video tools include still images such as slides, pre-produced moving images (e.g., film, videotape), and real-time moving images combined with audio conferencing (one-way or two-way video with two-way audio). Print version in self learning format is a foundational element of distance education programs and the basis from which all other delivery systems have evolved. Various print formats that could be used for distance learning are: textbooks, study guides, workbooks, course syllabi, and case studies. With the advance and affordability of communication technology, web or internet based learning have become reality. Technology plays a key role in the delivery of distance education. However the focus of the programme is on the instructional outcomes, than the technology of delivery. The main thrust is on the needs of the learners, the requirements of the content, and the constraints faced by the teacher, before selecting a delivery system. Typically, this systematic approach has resulted in a mix of media, each serving a specific purpose: 

· Print component provides much of the basic instructional content in the form of a course text (which are in self learning format), as well as readings, the syllabus, and day-to-day schedule. 

· Interactive sessions would provide real time face-to-face (or voice-to-voice) interaction (audio or video conferencing). This is also a cost-effective way to incorporate guest speakers and content experts. 

· Computer conferencing (Chat session, discussion forum, bulletin board) or electronic mail to send messages, assignment feedback, and other targeted communication to one or more class members. It helps to increase interaction among students. 

· Pre-recorded video tapes/CD/DVD’s to present class lectures and visually oriented content. 

· Fax to distribute assignments, last minute announcements, to receive student assignments, and to provide timely feedback. 

Using this integrated approach, the task is to carefully select among the technological options depending on students (infrastructural facilities available in their locality), subject requirements (field visit, case studies, etc.) and institutional commitments. The goal is to build a hybrid instructional media, meeting the needs of the learner in a manner that is instructionally effective and economically prudent. 

Distance education programs have been initiated with careful planning and a focused understanding of course requirements and student needs. Appropriate technologies have evolved through the efforts of many individuals and organizations, which rely on the consistent and integrated efforts of students, faculty, facilitators, support staff, and administrators. When instruction is delivered at a distance, additional challenges result because students are often separated from others sharing their backgrounds and interests, have few if any opportunities to interact with teachers outside of class, and rely on technical linkages to bridge the gap separating class participants. Hence, the success of distance education effort rests squarely on the shoulders of the faculty and resource persons. In a traditional classroom setting, the instructor's responsibility includes assembling course content and developing an understanding of student needs. Special challenges confront while teaching at a distance, which required:

Need for Environmental Engineering Distance learning Courses

Rapid industrialisation of developing countries has led to an increasing demand for continuing professional development for environmental engineering personnel at all sectors, including industrial and infrastructure management sectors. Recognising the need for continuing professional development, the Commonwealth of Learning (COL) provided five high quality environmental engineering texts earlier developed through a UNESCO-COL partnership to the Indian Institute of Sciences (IISc.) They jointly examined the relevance of, and the degree of modification required for,  offering at a distance those texts for practicing professionals in environmental engineering. This resulted in a COL-funded project with IISc. taking the responsibility of coordinating and contributing to the design and development of a series of learning materials in Engineering Sciences for open distance learning. Based on the analysis of target audience, learning goals and objectives, and the desired course content with particular relevance to India, an outline of the content was created, which was reviewed by a committee of content and instructional design experts. The development of five self-learning environmental engineering courses included formative evaluation by project review committee and electronic list discussions. The summative evaluation included validation and pilot testing and brainstorm sessions to ascertain the suitability of materials to meet the project goals and objectives. The materials thus produced were revised on the basis of the feedback and would be offered at a distance initially in India. Nonetheless, these courses are suitably adopted with contextual examples to meet the  continuous professional development requirements of the developing countries in the Commonwealth. It is also believed that these courses can be appropriately modularised to contribute to the proposal put forward by the World Federation of Engineering Organisations for the World Engineering Partnership for Sustainable Development. 

Course Content

Course I : Municipal Solid Waste Management

Content

i. Municipal Solid Waste Management: An Introduction. 

ii. Generation and Characteristics of Waste. 

iii. Waste Collection, Storage and Transport.

iv. Waste Disposal.

v. Waste Processing Techniques.

vi. Source Reduction, Product Recovery and Recycling.

vii. Recovery of Biological Conversion Products: Composts and Biogas.

viii. Incineration and Energy Recovery.

ix. Hazardous Waste: Management and Treatment.

x. Integrated Waste Management (IWM).

Due to rapid increase in the production and consumption processes, societies generate as well as reject solid materials regularly from various sectors – agricultural, commercial, domestic, industrial and institutional. The considerable volume of wastes thus generated and rejected is called solid wastes.  In other words, solid wastes are the wastes arising from human and animal activities that are normally solid and are discarded as useless or unwanted. This inevitably places an enormous strain on natural resources and seriously undermines efficient and sustainable development. One of the ways to salvage the situation is through efficient management of solid wastes, and this is the focus of this Course, Management of Municipal Solid Waste. In the 10 Units that constitute this Course, we will discuss the processes involved in the management of solid wastes – from waste generation to final disposal.  

In Unit 1, we will describe solid wastes and introduce you to the classification of solid wastes and the functional elements, such as waste generation, storage, collection, transport, processing, recovery and disposal, in the management of solid wastes. In Units 2 to 7, we will explain with the support of case studies each of these functional elements.  In Unit 8, we will explain the treatment of solid wastes by incineration and energy recovery from the incineration process.  Subsequently, in Unit 9, we will deal with the treatment and management of hazardous (biomedical) wastes. Finally, in Unit 10, we will discuss the concept of integrated waste management. 

COURSE II:  Environmental Management
Course Contents:       

i. Principles of Environmental Management.

ii. Principles of Ecology, Environment & Environmental Management.

iii. Policies and Legal Aspect of Environmental Management.

iv. Overview of Environmental Impact Assessment (EIA).

a. Preparation and Review of Environmental Impact Assessment Report.

v. Environmental Audit.

vi. Life Cycle Assessment as EM Tool.

vii. Environmental Management Systems Standards: ISO 14000 (EMS).

viii. Related Issues in Environmental Management.

ix. Environmental Design.

x. Environmental Economics.

Due to unplanned developmental activities as well as ever-increasing population, which has caused enormous strain on the environmental resources, societies across the world face several problems of environmental degradation. However, it is imperative to maintain a balance between the capacity of the environment and the quantum of sustainable utilisation. This is only possible by understanding the environment in its totality and the principles of its scientific management. 

Environmental management (EM) has become one of the most used terms in recent times. But, what exactly does the term mean and entail? Different individuals belonging to different disciplines approach EM differently and therefore it is difficult to find a single, comprehensive view of EM. However, we will discuss in detail the various issues relating to EM in the ten Units that constitute this Course. 

We will first discuss the fundamentals of EM and ecosystem in Unit 1 and, subsequently, the various environmental policies, legislations and international treaties in Unit 2.  In Units 3 and 4, we will deal with the concept of environmental impact assessment (EIA) and the preparation of EIA report, respectively. We will discuss the methodology and processes of environmental auditing in Unit 5.  In Unit 6, we will introduce you to life cycle assessment (LCA) in the context of EM.  In Unit 7, we will explain the various EM system standards. We will then take up the issues and techniques relating to EM in Unit 8. Finally, we discuss environmental design and economics in Units 9 and 10, respectively.     

Course III: Air Pollution Control

Course Contents

i. Introduction to Air Pollution

ii. Air Pollution: Impact, Legislation and Standards

iii. Air Pollution Measurment

iv. Preventation of Air Pollution

v. Air Pollution  Meteorology 

vi. Air Pollution Modelling

vii. Air Pollution Control: Particulate Matter I
viii. Air Pollution Control: Particulate Matter II

ix. Air Pollution Control: Volatile Organic Compound (VOCs)

x. Air Pollution Control: Sulphur Dioxide and Oxides of Nitrogen

OVERVIEW

A healthy person inhales about 16 kg of air per day. If the air is polluted, it will have serious implications on the health. Inhalation of polluted air considerably reduces our intake of oxygen, adversely affecting our health. However, on the one hand, we treat the atmosphere as a vast sink for air pollutants, and, on the other, we take clean air for granted and assume that it is a free and unlimited resource. 

According to a World Bank study (2000), the number of premature deaths due to air pollution in India has increased by almost 30%. One of the reasons for this increase, the study reveals, is indoor air pollution. Air pollutants released indoors are likely to be more harmful to health because people are close to the place of combustion. In fact, indoor air pollution, caused by the combustion of non-commercial sources of fuels such as bio-fuels in homes that are poorly ventilated, kills thousands of young children and women annually. Put differently, children, women and the disabled staying indoor are subjected to pollution levels that may go up to 20 times the acceptable limits. Note that while almost three-fourth of Indian households use fuels such as firewood, crop leftovers, cow dung and other organic wastes, the remainder uses coal, mineral oil and compressed gases.  

Note also that as air pollutants get dispersed throughout the atmosphere, air pollution is not merely a local problem at the villages, large urban centres or industrialised regions. It, indeed, is a global problem. 

Now, are there ways by which we control/prevent air pollution and ensure the present and future generations have abundant supply of clear air? 

In this Course, Air Pollution, we will discuss the important issues pertaining to air pollution and its control/prevention. In the 10 Units that constitute this Course, we will deal with the various sources of air pollution and the environmental and health impacts as well as the appropriate measures to control/prevent air pollution. We will begin the Course by discussing the sources and classification of air pollutants in Unit 1. Subsequently, in Unit 2, we will study the impacts of air pollution at various levels – personal, local, regional, continental and global – and environmental legislations and air quality standards. While Unit 3 considers air pollution measurement, Unit 4 discusses air pollution prevention through process, raw material and operational changes that can be brought about in process industries and other activities. We will then explain the meteorological aspects of air pollution in Unit 5 and list the different air pollution models and their application in Unit 6. In Units 7 and 8, we will discuss the different devices for the separation of particles from polluted gases. In Unit 9, we will consider air pollution control for volatile organic compounds (VOCs) in gases. In Unit 10, we will discuss the different processes and operations for the removal of sulphur dioxide and oxides of nitrogen from the polluted gases.

Course IV: Soil and Groundwater Pollution from Agricultural Activities

Course Contents

i. Agricultural Activities and Environmental Impacts

ii. Soil: Process and Properties

iii. Groundwater Hydrology

iv. Soil and Groundwater Pollution

v. Irrigation and Drainage: Impact and Remedial Measures

vi. Environmental Impacts of Fertiizers

vii. Pesticides and Environmental Impacts

viii. Monitoring of Soil and Groundwater Pollution

ix. Soil and Groundwater Treatment 

x. Conservation and Management of Soil and Groundwater

OVERVIEW
Today, environmental pollution is a major concern all over the world. When sources of pollution are enumerated, agriculture is, with increasing frequency, listed as a major contributor. Agricultural activities can contribute to deterioration in soil and water quality through the release of several pollutants such as pesticides, animal manure, fertilisers, sediments (due to siltation), and other sources of organic and inorganic matter. Hence, in this Course, Soil and Groundwater Pollution from Agricultural Activities, we will introduce you to major agricultural activities in India and their impact on soil and groundwater.  In addition to this, you will be introduced to various remedial measures. In Unit 1, you will learn the basic aspects of agricultural activities. Subsequently, we will introduce you to the soil properties, classification and processes in Unit 2 and in Unit 3 you will learn groundwater characteristics, movement and recharge aspects. This is followed by discussion on soil and groundwater pollution from various sources, impacts of irrigation, drainage, fertiliser and pesticide on soil and groundwater in Units 4 to 7. In the eighth and ninth Units, various sensors/devices used to monitor pollution in soil and groundwater with their remedial measures will be introduced. Finally, conservation and management of groundwater and soil are presented in tenth Unit.

Course V: Municipal Water and Wastewater Treatment

Course Contents

i. Water as a Resource: Some Related Issues

ii. Municipal Waste Water Generation, Conveyance and Disposal

iii. Water Treatment Process

iv. Wastewater Treatment: Physical and Chemical Processes

v. Wastewater Treatment: Biological Methods

vi. Wastewater Reuse

vii. Sludge and Septage: Treatment and Disposal

viii. Wastewater Disposal into Natural Water Bodies

ix. Wastewater Disposal on Land – Land Application

x. Selection, Planning and Implementation Guideline for Water and Wastewater Treatment Systems.
In this Course, “Municipal Water and Wastewater Treatment” we will learn the concepts of water and wastewater treatment. In Unit 1, we will discuss concepts of water availability, quality, attributes, use-based classification, hydrological cycle, etc. In the latter part of the Unit, water quality for various uses, municipal water supply complexities, water leakage have been explained. Unit 2 on the other hand discusses aspects related to municipal wastewater collection, conveyance and treatment. Various components of wastewater collection system have been explained along with concepts such as type of pollutants, mass balance, nitrification, reaeration and dosage. Water supply and treatment processes have been described in Unit 3. Physical and chemical processes involving screening, sedimentation, flocculation, filtration, chemical precipitation, softening and disinfection have also been explained. Unit 4 pertains to physical and chemical treatment processes including ammonia stripping, foam fractionation, reverse osmosis, ion exchange, electrochemical treatment, electro- dialysis etc. 

Unit 5 details the biological treatment processes for wastewater. It is important to understand the concepts of biological growth, growth kinetics for aerobic and anaerobic systems as well as practical aspects of biological treatment. One of the important objectives of wastewater treatment is to meet the regulatory requirement, however, in recent times; disposal of treated wastewater is not viewed as an environment friendly option. There is a lot of emphasis on investigating the alternative use of the wastewater for municipal, industrial, agricultural, forest or for recreational purposes. We will discuss these aspects in Unit 6. The treatment processes always produce sludges of different qualities and quantities that need appropriate treatment and disposal, which is discussed in Unit 7. Concepts and standards relating to discharge and receiving water quality related to treated wastewater disposal in lakes, rivers, estuaries and ocean are discussed in Unit 8. Wastewater application and disposal on land have been discussed in Unit 9. Finally, we will describe in Unit 10 the selection, planning and implementation guidelines for water and wastewater treatment processes. 

Unit Design

The multi tier approach adopted involving content development, transformation to self learning format, review of content, validation and pilot testing of courses and finally development of delivery model with open access using ICT’s.

I.   Content development:

· Need assessment of subjects

· Decision on target groups and their learning needs

· Organisation of the content

· Contextualization for India

· Review (Programme review committee) 

· Revision of content based on review

II.  Development of Instructional Design

· Evaluation of instructional design template (Programme review committee) 
· Transformation of content to self learning format

III. Validation of Courses



Independent experts (academicians, etc.)

IV.  Pilot testing of Courses

Participants mainly in-service professionals chosen to represent all categories with diverse infrastructure availability.

V.  Revision of Courses based on the input from Validation and pilot testing exercises

VI.  Language, content and design editing.

VII. Publishing:  E -version and hard copies
VIII. Delivery of Courses
Instructional development process provided a framework for systematic planning, development, and adaptation of instruction based on identifiable learner needs and content requirements. This process proved to be an essential step in distance education, where the instructor and students may share limited common background and typically have minimal face-to-face contact. The basic stages involved are design, development, evaluation, and revision. 

Transformed into self-learning materials, the courses enable distance learners to develop an understanding of:

a) the principles of the specific field of environmental engineering covered in the course;

b) improved knowledge of the activities covered in the course and their implications on environment;

c) characteristics of factors that influence the environment and their adverse effects on environment;

d) use of monitoring techniques and data processing in the affected environment; and

e) the need to protect the environment from pollution and possible remedial techniques.

Learners (Course students) on successful completion of the courses would be able to:

a) demonstrate an informed understanding of techniques for environmental management, their evolution and their present status, particularly in India and also throughout the world;

b) analyse and categorise the environmental impacts associated with various kinds of developments and production processes;

c) describe basic assessment techniques, and their applications in life cycle analyses, environmental impact statements and other assessments;

d) prepare or co-ordinate environmental assessments;

e) assess the environmental status of existing systems, and include environmental considerations into engineering design procedures, to avoid or reduce adverse environmental impacts and to meet regulatory requirements; and
f) critically evaluate and apply appropriate environmental assessment tools for the minimisation of waste in industrial enterprises.  

Based on the instructional problems, the audience analysis, instructional goals and objectives, and an understanding of the desired course content, an outline of the content to be covered in the environmental engineering Courses were developed. Five courses were developed simultaneously involving authors with respective domain expertise. The courses developed in self-learning materials (SLM) for continuous professional development of engineers are:

(i) Management of Solid Wastes 
(ii) Ground Water and Soil Pollution from Agricultural Activities
(iii) Air Pollution Control 
(iv) Municipal Water and Waste Water Treatment 
(v) Environmental Management 

These courses are directed at practicing professionals (in service professionals), engineers and technologists, in India, South Asia and the developing countries in the Commonwealth, who are  all  involved in environmental management in some form. The treatment therefore is not deeply technical or mathematical. In other words, building on their existing repertoire of skills base, through this project the target groups will be exposed to the new knowledge that is available in the field. 

Next, existing materials along with outline of the content were reviewed by a programme review committee (at one week duration round table meeting) considering the relevance for distant learners with widely varied and non-traditional experiential backgrounds. The programme review committee included content experts, authors of various Courses, instructional design expert and a programme co-ordinator.

Instructional design is done based on content, need for instruction, audience need assessment, etc. Content was organized and developed using relevant examples from India that relate the content to a context understood by the students. This problem is addressed through discussions with a sampling of the target audience. The review of content and design was done at six months interval (mid term review and pre final review). 

The development of delivery models required integration of  print, CD, and internet technology in concert with face-to-face communication. The challenge here was to integrate delivery components, based on identifiable learner needs, content requirements, and technical constraints. 

Distance learning course format, gives the participants to take more responsibility for their own learning process. Subject material for courses in Competence Based Education is offered in four different modes for the registered students:  
i. Downloadable mode: Downloadable mode empowers to offer education in a         dynamic form to students. Students can access lessons, assignments and submit their scripts online. They need not brood if they miss lessons -  they can download their lesson notes and access archived lessons, tutorial sessions, lectures etc.    

ii. Read only mode: Students will be able to only read the course concepts,       downloading or interaction  is unavailable.   

iii. Classroom interaction: The interactive learning provide an environment  for students to talk and discuss freely about any related topics on line or off line. 

         There are two ways of interaction: 

a) Xchat: Client Server Model that works with Internet Relay Chat Server Protocol, it allows servers to connect to each other effectively forming a network. Protocol is used by servers to talk to each other.Instructor and participants can talk with each other and discuss on related topic for stipulated time given by the instructor. 

b) Mailing-Group:  Participants can become member of Mailing-group by registering  their names in their group. Once approved by the instructor, participants can post their questions to this group ID.  This way Course instructor or any other participant can reply  to questions, that will be read by all the members in that group including the instructor. 

iv. Practice orientation: Participants progress  through the curriculum by demonstrating their competence in a variety of skill and knowledge areas. Student who demonstrates a competency is showing the ability "to   do" something  to put knowledge and principles into practice.  After completing all examinations, students are required to apply the course  content in his or her work setting and submit an example of how they  achieved this goal.   
In all these modes of teaching, structuring of course is done to fuse all the three core components of competency like attitude behaviors, skills and knowledge.
      Course Format: 

 The Course will be conducted in English. It will have  mixed format of lectures in Downloadable mode, Read only mode, Classroom interaction, Practice orientation. 

      Venue: 

      The classroom sessions will be held in CCE/CES, Lecture Hall. 

    Resource Persons:

Successful realization of  distance learning heavily depends on the teachers' contribution to the curriculum reform. Teachers involved here have wide scope from the lesson level to the level of  curriculum development , and adapt  new role of coach of the students'  learning processes. Faculties and course coordinators are from Indian Institute of Science. 

Course Schedule:

I. Class Room Briefing and Introductory Sessions at the beginning of the course (2-3 days).

II. Interactive Session through WEB and Email for three months.

III. Midterm Exam after Third Month.

IV. In Fourth Month Field Work, Final Contact Sessions for Three Days.

V. Final Exam at end of Fourth Month.

Qualifications & Requirements:

This Course is open to all Graduates. Participants are expected to take part in all activities that form part of course in addition the participants should work on individual projects. During course, participants should compulsorily attend to interactive chat session for, which some grading will be given. Participants should actively participate in the course for best results. A certificate along with grades will be given to all the successful participants.

Evaluation 

Evaluation will be done at Two Levels namely Concept level and Module level:

At concept level, after student goes through each concept, he/she is evaluated online by randomly displaying multiple-choice questions. Each question carries some weightage of marks. Based on his/her test performance, system checks the number of questions he/she has got right, and the performance is evaluated. At Module level, after student completes all the concepts, he/she is given final exam, which will be held at CCE /CES. Concept level evaluation marks will also be considered for grading. Completion of a  project is a partial requirement for the course.

