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DEPARTMENT OF CIVIL ENGINEERING  
 

VISION OF INSTITUTE 
 

Promoting prosperity of mankind by augmenting human resource capital through Quality 

Technical Education & Training 

 

 

MISSION OF INSTITUTE 
 

Accomplish excellence in the field of Technical Education through Education, Research and 

Service needs of society. 

 

VISION OF THE DEPARTMENT 
 

To be an excellent center for imparting quality higher education in Civil Engineering for a 

constantly changing societal needs with credibility, integrity and ethical standards. 

 

MISSION OF THE DEPARTMENT 
 

Accomplish excellence in curricular, co-curricular activities with a committed faculty through 

teaching and research which creates technically competent and dedicated civil engineers to 

serve their surroundings with pride. 

 

PROGRAMME EDUCATIONAL OBJECTIVES (PEOs) 
 

PEO1:      Possess the knowledge, attitude and skills needed for a professional career in the  
                field of Environmental engineering and Management. 

 

PEO2:      Continue to advance career through higher education and professional  

                development. 

PEO3:   Advocate environmental engineering for societal issues and sustainable development of   

                   society.
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Programme Outcomes (POs): 
 

Graduates Attributes (GAs) form a set of individually assessable outcomes that are the components 

indicative of the graduate’s potential to acquire competence to practice at the appropriate level. The GAs 

of PG programmes are examples of the attributes expected from a graduate of an accredited 

programme. The Graduate Attributes of PG programmes of the NBA are as following: 

 
PO1 - An ability to independently carry out research/investigation and development work to solve 

practical problems. 

 

PO2 - An ability to write and present a substantial technical report/document 

 

PO3 - Students should be able to demonstrate a degree of mastery over the area as per the specialization 

of the programs. The mastery should be at a level higher than the requirements in the appropriate 

bachelor programme. 
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Percentage Credit Distribution 

 
SI.No  

 

Subject area  

 

Percentage distribution  

of credits  

 

1 Institute Core Course 02(2.5%) 

2 Program Core Courses 32(40%) 

3 Institute Electives Courses 06(7.5%) 

4 Program Electives Courses 12(15%) 

5 Internship  06(7.5%) 

6 Mini/Major Project 22(27.5%) 
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Scheme of Instruction for First Semester M. Tech. in Environmental Engineering -  2022-2023 
I Semester 
 

Course 

Code 
Name of the Course 

Credits Total 

Credits L T P 

22CVENPCSC Statistics and Computational Methods 3 1 0 4 

22CVENPCCM Applied Environmental Chemistry & Microbiology 3 0 1 4 

22CVENPCWT Water Treatment Technology 3 0 0 3 

22CVENPCRG Remote Sensing & GIS in Environmental Engineering 3 0 0 3 

22CVENPCSH Solid and Hazardous Waste Management 3 0 0 3 

22ALLPICRM Research Methodology and IPR 2 0 0 2 

22ALLPOESA 

 

Occupational Safety and Health Administration 3 0 0 3 

22CVENAEDA Data Analysis using MS Excel  

 

0 0 2 2 

Total    24 

 

L – Lecture; T - Tutorial;  P – Practical ; CIE- Continuous Internal Evaluation; SEE- Semester End Examination 
 

1 8 C V E N 
PC/PE/IC/OE/P

W/SR/NT/NC 
- - 

 

    
   Year       Department    Programme                   Core/Elective    Course Abbreviation 

                                                Project/Seminar/ 
 Internship/Non credit 
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Scheme of Instruction for Second Semester M. Tech. in Environmental Engineering  -  2022-2023 

 

II Semester               

Course Code Name of the Course 
Credits Total 

Credits L T P  

22CVENPCWW 
Wastewater Treatment 

Engineering 3 0 1 4 

22CVENPCAC 
Atmospheric Environmental 

Pollution and Control  3 1 0 4 

22CVENPCEA 
Ecology and Environmental 

Impact Assessment 3 0 0 3 

22CVENPEXX Elective  - I 3 0 0 3 

22CVENPEXX Elective   - II 3 0 0 3 

22CVENPWMP 

 

 

Mini Project 0 0 2 2 

22ALLPOERA 

 

Renewable Energy and 

Alternative fuels 3 0 0 3 

22CVENAEST 

 

Application of Advance Software 

Tools in Environmental 

Engineering 

 

2 0 0 2 

Total    24 
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L – Lecture; T - Tutorial;  P – Practical  

 
 

 
 

 
LIST OF ELECTIVES FOR SECOND SEMESTER 

 

Elective  - I Elective   - II 

22CVENPEEG Environmental Geotechnology 22CVENPEGC 
  

Global Warming and Climate Change 

22CVENPEWE Waste To Energy 22CVENPEEB Environmental Biotechnology 

22CVENPETA 
  

Toxicology and Environmental Risk Assessment 22CVENPEWH Water Resources and Applied Hydraulics 

 

 

 

 

 

Note :  One elective to be chosen from each group of electives : 

     Elective will be offered for a minimum strength of six candidates (out of 20) / eight candidates (out of 24) 
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Scheme of Instruction for Third Semester M. Tech. in Environmental Engineering -  2022-2023 
 

III Semester      

                     

Subject Code Course Title Credits 
Total 

Credits 

  L T P  

22CVENNTIT Internship /Industrial training 0 0 06 06 

22CVENPWP1 Major Project Phase - I 0 0 09 09 

22CVENNCM1 Audit Course - 1 0 0 0 0 

Total    15 
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Scheme of Instruction for Fourth Semester M. Tech. in Environmental Engineering -  2022-2023 

 

 

IV Semester 

 

Subject Code Course Title 
Credi

ts 
  

Total 

Credits 

  L T P  

22CVENPWP2 Major Project Phase - II - - 11 11 

22CVENPEXX Elective –III 3 0 0 03 

22CVENPEXX Elective  - IV 3 0 0 03 

22CVENNCM2 Audit Course - 2 0 0 0 0 

Total    17 

 

 

 

 

Elective  - III 

22CVENPEEM 
Environmental Planning and Management 

22CVENPEOM Operation & Maintenance of Environmental Facilities 

22CVENPESA 
Sustainability and Life Cycle Assessment  

 

 
 
  
   
  
   
  
   
  
  
   
  
   
  
  
   
  
   
  
  
   
 

 

Elective  - IV 

22CVENPELP 
Environmental Legal Aspects and Policy Guidelines 

22CVENPEIW  Industrial Wastewater Treatment  

22CVENPETM 
Transport Processes and Modelling of Aquatic 

Systems 
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I SEMESTER 

 

STATISTICS AND COMPUTATIONAL METHODS  

Course 

Name 

Statistics and 

Computational Methods 

 
Course Code 22CVENPCSC 

SEE 

Duration 
03 Hrs 

Credits 04 
L-T-P 

 
3-1-0 CIE+SEE 

50+50 

 

 

Course Objective: To enable the students apply Numerical techniques, basic optimization concept and statistics to 

various areas of environmental engineering like sampling and analysis, modelling etc. 

 

Course Outcomes: On completion of this course, students are able to 

CO1: Apply statistical techniques to examine data. 

CO2: Solve engineering problems that involve constrained resource allocation. 

CO3: Solve the governing equations of partial differential in nature applied to engineering problems. 

 

UNIT-I 

Statistics - Statistical methods, scope and limitations, population and sample, frequency distribution-measure of 

central tendency-measures of Dispersion-Mean, Median, Mode, standard deviation, coefficient of variation, 

skewness and their applications. Frequency Distribution, Method of Least Squares and Regression, Multiple 

Regressions.     

UNIT-II 

Probability – Concepts, Methods, Binomial, Poisson and Normal distribution.   

UNIT-III 

Statistical decisions: Hypothesis testing, significance levels Significance Tests.  

UNIT-IV 

Optimization – classification and importance in Environmental Studies, introduction to optimization without and 

with constraints, Linear Programming – different methods.  

UNIT-V 

Numerical Methods - Partial differential equations, Newton-Raphson method.  

     

 

REFERENCES:  

1. Rao. S.S.(1979) Optimization: Theory & Applications Techniques, Wiley Eastern Ltd New Delhi.  

2. Taha H.A.,(2007), “Optimization Research”:An introduction, Pear son Prentice Hall, 8th Edition  

3. Shanthakumar M.S., Numerical Methods and Analysis, Tata McGrawhill Pubs.  

4. Ross S.M.,(1987) “Introduction to Probability and Statistics for Engineers and Scientists”, John Wiley 

Publications.3rd Edition, Acedimic press. 
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5. Stanton(1961) R.G –“ Numerical methods for science and engineers”.Prentice Hall, Trade Edition. 

6. Kreyszig Erwin(2006),9th Edition” Advanced Engineering Mathematics”, Wiley Eastern Publications.  

7. Berthouex P M.,and Brown L. C.(2002), “Statistics for Environmental Engineers”, Lishers publication, 2nd 

Edition 
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APPLIED ENVIRONMENTAL CHEMISTRY AND MICROBIOLOGY 

 

Course 

Name 

Applied Environmental 

Chemistry And 

Microbiology 

Course Code 22CVENPCCM 
SEE 

Duration 
03 Hrs 

Credits 04 
L-T-P 

 
3-0-1 CIE+SEE 

50+50 

 

  

Course Objectives: The course provides a in depth knowledge of various branches of Chemistry, microbiology and 

its application in treatment and characterization of environmental pollutants.  

Course Outcomes: On completion of this course, students are able to 

 

CO1: Explain concepts behind principles of Physical, Colloidal, analytical chemistry, Electrochemistry and   

          microbiology in Environmental engineering processes. 

CO2: Apply the principles of Physical, Electrochemistry and Analytical chemistry in Environmental Engineering  

process. 

CO3: Conduct experiments to evaluate water quality parameters. 

 

Unit – I  

Introduction: Importance of Environmental Chemistry, types of reactions, redox reactions, reaction kinetics.  

Physical and equilibrium chemistry – fundamentals and applications.  

Unit – II  

Electrochemistry:  Electrolytes, types of electrodes and its applications. pH – Principle, Measurement, Numerical 

Examples, Buffers and Buffer index.  

Colloidal Chemistry – Properties of colloids, colloidal dispersions, stability of colloids and applications.  

Unit – III 

Instrumental Method of analysis: Colorimetry - Principles and applications. Applications of Analytical Chemistry 

– emission and absorption techniques.  

Water and Wastewater analysis: Acidity, alkalinity, Hardness, DO, BOD and COD. Trace Contaminants and their 

analyses.  

Unit – IV 

Microbiology - Microorganisms of importance in air, water and soil environment Principles and applications of 

microscopy, microscopic flora and fauna of importance. Metabolism and metabolic pathways, Bioconcentration, 

Biomagnification and Bioaccumulation. 

 

Unit – V 

Bacteria – Morphology, typical growth curve and generation time, Measurement Techniques – APC, MPN 

(Probability and Thomas methods), MFT. Monod’s equation and its applications.  
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Algae - Morphology, classification and their importance.  

Fungi - Protozoa - morphology, classification and their importance.  

Virology - Types, characteristics and enumeration methodology.  

Enzymes - classification, kinetics - Michaelis-Menten equation, factors influencing enzyme reaction.  

 

Laboratory Experiments: 

Testing the samples for turbidity, Conductivity, Total Hardness, Iron, Fluorides, Nitrates, Phosphates, Heavy Metals. 

Plate Count test, MPN Tests and MFT Tests. 

 

REFERENCES:  

1. Sawyer C.N. and McCarty, P.L ., (2003), “Chemistry for Environmental Engineering and Science”, 5
th
  

Edition, Tata McGraw Hill Publishing Co. Ltd., New Delhi.  

2. Stumn and Morgan(1995), “Aquatic Chemistry”, 3
rd

 Edition, John Willey & Sons Newyork. 

3. Pelczar M.J ,Chan ECS, Krieg, NR(1998) “Textbook of Microbiology” 5th edition Tata McGraw Hill 

Publishing Co. Ltd., New Delhi. 

4. McKinney R.E.(1962) “Microbiology for Sanitary Engineers”, Newyork McGraw Hill.  

5. Gaudy and Gaudy (1980), “Microbiology for Environmental Scientists and Engineers”, McGraw Hill.  

6. APHA, (2002), “Standard Methods for Examination of Water and Wastewater”; 21
st
  Edition. 

7. Relevant Journals. 

 

e- sources:  

1. https://nptel.ac.in/courses/102105087 

2. https://nptel.ac.in/courses/105107173 
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WATER TREATMENT TECHNOLOGY 

Course 

Name 

Water Treatment 

Technology 
Course Code 22CVENPCWT 

SEE 

Duration 
03 Hrs 

Credits 04 
L-T-P 

 
3-0-0 CIE+SEE 

50+50 

 

 

Course Objectives: The course is designed to train students in the practical aspects of operating and design of water 

treatment plants, emphasizing safe practices and procedures. 

 

Course Outcomes: On completion of this course, students are able to 

 

CO1: Select the sources of water for various water uses and explain unit operations and processes of water treatment 

systems.  

CO2: Apply the principles and design water treatment units. 

 

Unit – I  

Introduction – Sources of water, necessity of treatment, Critical Water quality parameters, water quality guidelines 

and standards for various water uses.  

Unit operations – principles and design of aeration systems – two film theory, water in air system, air in water 

system. Intake structures – Different types, design criteria.  

Unit – II 

Principles of sedimentation – types of settling and settling equations, design criteria and design of settling tanks.  

Principle of Coagulation and Flocculation – types of coagulants, coagulant aids, coagulation theory, optimum 

dose of coagulant, design criteria and numerical examples.  

Unit – III 

Filtration – theory, types, hydraulics of filter bed, design criteria and design of filters, filter backwash, operational 

problems and trouble shooting.  

Adsorption Process – Types, factors affecting adsorption, kinetics and equilibrium – different isotherm equations 

and their applications.  

Unit – IV 

Unit processes - disinfection – different types, disinfectants, factors affecting disinfection, methods of disinfection, 

chemistry of chlorination.  

Water Softening – Ions causing hardness, Langelier index, various methods.  

Unit – V 

Fluoridation and defluoridation – Principles and design. 

Trace organic contaminants in water supplies and their removal.  

Bench Scale and Pilot Plant studies in water treatment. Rural Water Supply Systems.  
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REFERENCES:  

1. Fair, G.M., Geyer J.C and Okun, (1969) “Water and Waste water Engineering” Vol II, John Wiley 

Publications.  

2. Weber W.J., (1975) “Physico - Chemical Processes for Water Quality Control”.  

3. AWWA, (1971), “Water Quality and Treatment “McGraw Hill.  

4. CPHEEO Manual, (1991), “Water Supply and Treatment”, GOI Publications.  

5. Peavy, H.S., Rowe and Tchobonoglous,G., (1985), “Environmental Engineering”, McGraw Hill  

6. Raju, B.S.N., (1995), “Water Supply and Wastewater Engineering”, Tata McGraw Hill Pvt.  

Co. Ltd., New Delhi.  

7. APHA, (2002), “Standard Methods for Examination of Water and Wastewater”; 21
st
 Edition. 

World Health Organization, Geneva, (2004), Guidelines for Drinking Water Quality, Third Edition,  

  Volumes 1-3.  
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REMOTE SENSING AND GIS IN ENVIRONMENTAL ENGINEERING 

Course 

Name 

Remote Sensing and GIS in 

Environmental Engineering 
Course Code 22CVENPCRG 

SEE 

Duration 
03 Hrs 

Credits 03 
L-T-P 

 
3-0-0 CIE+SEE 

50+50 

 

 

 

Course Objective: This course is designed to give comprehensive understanding on the application of remote 

sensing and GIS in solving the environmental problems. 

 

Course outcomes: On completion of this course, students are able to 

CO1: Understand the basic principles, interpretation, processing and analysis of remote sensing data. 

CO2: Apply the knowledge of GIS for explicating various environmental problems. 

 

Unit-I 

Fundamentals and Platforms of Remote Sensing 

Remote sensing: Introduction to remote sensing, components, working principle, active and passive remote sensing, 

remote sensing sensors-classification. 

Platforms: Space-borne, air-borne and ground level remote sensing, satellites types, characteristics of orbits 

 

Unit-II 

Electromagnetic Radiation and Remote Sensing Data Interpretation 

Electromagnetic radiation: energy interactions with atmosphere, energy interactions with earth’s surface, 

atmospheric windows, spectral reflectance curves of earth features and spectral, spatial, temporal and radiometric 

resolutions. 

Data interpretation: Pictorial and digital data formats, true colour composite and false colour composite images, 

Interpretation elements: first order, second order and third order elements, interpretation keys, and interpretation 

method. 

 

Unit-III 

Processing and Analysis of Remote Sensing Data 

Data Processing: Image Pre-processing: Radiometric, Geometric and Atmospheric corrections 

Data Analysis: Image registration: linear and non-linear, image enhancement: contrast stretch, density slicing, edge 

enhancement, spatial filtering, image filtering: low pass filter, band pass filter, high pass filter, image transformation: 

NDVI, image classification: supervised and unsupervised and accuracy assessment. 

Unit-IV 
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Geographical Information System and GPS 

GIS: introduction, functions, advantages and limitations, components: hardware, software, data, methods and user, 

tasks: input, manipulation, management, query-analysis and visualization, spatial data models: raster, vector, tin and 

dem models and attribute data models: hierarchical, network, object-oriented and relational.  

GPS: Components and working principle of global positioning system. 

 

Unit-V 

Applications of Remote Sensing and GIS 

Environmental impact assessment, Environmental siting of industries, environment degradation assessment. solid 

waste management, land cover classification and changes, urban development, disaster monitoring and management 

and forest fire mapping. 

 

REFERENCES:  

1.  Lillies and T.M. and Kiefer, R.W., “ Remote Sensing and Image Interpretation”, John Wiley and Sons, 1994. 

2.   Burrough, P.A. and McDonnell, R.A., “Principles of Geographical Information Systems”, Oxford University 

press, 1998 

3. Lintz,J. and simonet, “ Remote sensing of Environment”, Addison Wesley Publishing Company, 1994. 

4. Mishra H.C., (1997), “GIS Handbook”, GIS India, Shanthi Nivas, Hyderabad.  

5. Syed R. Qasim, Edward M. Motley & Guang Zhu, “Water Works Engineering: Planning, Design and 

Operation”, Eastern Economy Edition, PHI Learning Private Limited, New Delhi.  

 

e-sources:  

NPTEL portal: https://archive.nptel.ac.in/courses/105/103/105103193/ 

https://nptel.ac.in/courses/105103193 

 

 

 

 

 

. 
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SOLID AND HAZARDOUS WASTE MANAGEMENT 

Course 

Name 

Solid and Hazardous 

Waste Management 

 

Course Code 22CVENPESH 
SEE 

Duration 
03 Hrs 

Credits 03 
L-T-P 

 
3-0-0 CIE+SEE 

50+50 

 

 

Course Objective: To familiarize the students on segregation, collection, transportation, recycling and disposal of 

municipal solid and hazardous waste in such a way that its impact is minimal on environment, economy and 

community. 

 

Course outcomes: On completion of this course, students are able to 

CO1: Understand and apply the basic scientific and sustainability principles behind waste management, for solving 

practical waste management challenges  

CO2: Understand the fundamental principles of existing and emerging technologies for the treatment of waste and 

recovery of value from waste  

CO3: Make an effective oral presentation on recent trends of solid and hazardous waste management through 

extensive literature. 

Unit – I  

Solid waste – sources and engineering classification, characterization, generation and quantification.  

Transport - collection systems, collection equipment, transfer stations, collection route optimization.  

Unit – II 

Treatment methods - various methods of refuse processing, recovery, recycle and reuse, composting – aerobic and 

anaerobic, incineration, pyrolysis and energy recovery,  

Disposal methods – Impacts of open dumping, site selection, sanitary land filling – design criteria and design 

examples, leachate and gas collection systems, leachate treatment.  

Unit – III  

Hazardous Waste Management- Introduction, Sources, Classification, Characterization, Regulations for 

Hazardous Waste Management.  

Hazardous Waste Minimization – Approaches, Development of a Waste Tracking System, Selection of waste 

Minimization Process, Case Studies.  

Unit – IV  

Hazardous waste treatment and Design- Hazardous waste treatment technologies, design and operation of 

facilities for physical, chemical and thermal treatment of hazardous waste.  

Hazardous waste landfills – Site selection and design approach, leachate and gaseous collection system.  

Unit – V 

Remediation of hazardous waste disposal site – bioremediation processes.  

 

Biomedical Waste Management – sources, treatment and disposal.  
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REFERENCES:  

1. Tchobanoglous G., Theissen H., and EIiassen R.(1991), “Solid Waste Engineering - Principles and    

    Management Issues”, McGraw Hill, New York.  

2. Pavoni J.L(1973)., “Handbook of Solid Waste Disposal”. 

3. Peavy, Rowe and Tchobanoglous (1985), “Environmental Engineering”, McGraw Hill Co. 4th Edition  

4. Mantell C.L., (1975), “Solid Waste Management”, John Wiley.  

5. CPHEEO, Manual on Municipal Solid waste management, Central Public Health and Environmental Engineering 

Organisation, Government of India, New Delhi, 2000.  

6. Vesiland A.(2002), “Solid Waste Engineering”, Thompson Books.  

7. Biomedical (Handling and Management) Rules 2008  

8. Lehman, (1983), “Hazardous Waste Disposal”, Plenum Press.  

9. LaGrega M.D., Buckingham P.L., and Evans J.C., (1994), “Hazardous Waste Management”, McGraw Hill 

International Edition.  

10. Wentz C.A., (1989), “Hazardous Waste Management”, McGraw Hill.  

11. Dawson and Mercer, (1981), “Hazardous Waste Management”, John Wiley.  

12. Fawcett, (1984), “Hazardous and Toxic Materials: Safe Handling and Disposal”, John Wiley.  

e- sources: http://nptel.ac.in/courses/120108005/ 
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RESEARCH METHODOLOGY AND IPR 
 

Course 

Name 

Research Methodology 

and IPR 

 
Course Code 

22ALLPICRM 

 
SEE 

Duration 
03 Hrs 

Credits 02 
L-T-P 

 
2-0-0 CIE+SEE 

50+50 

 

 

Course Outcomes: On completion of this course, students are able to 

CO1 Identify, formulate, review research literature and develop research writing skills 

CO2 Understand the mechanisms of intellectual property rights 

 

 

Unit – I  

Introduction to Research 

Meaning and sources of research, Objectives and Characteristics of research, Errors in selecting research problem, Research 

methods vs Methodology, Types of research, Criteria of good research, Developing a research plan. 

 

Unit – II  

Literature Review 

Investigations of a research problem, Selecting the problem, Necessity of defining the problem – Data collections-analysis, 

Importance of literature review in defining a problem - Survey of literature. 

 

Unit – III  

Research Writing and Publication 

Developing effective Manuscripts and Journal articles, Conference articles, Poster preparation, Thesis/report writing, 

Research proposal, Citations and References, Journal selection process, Journal reviewing process, and plagiarism. 

 

Unit – IV  

Introduction to Intellectual Property Rights (IPR) 

Intellectual property rights- Importance, and protection of IPR, Patents, Copyrights, Trademarks, Trade secrets, Designs, 

Geographical indication, Recent developments in IPR. 

 

Unit – V 

Patents 

Patent Acts in India, Procedure for grant of patents, Patenting under Patent Cooperation treaty, Types of patents- utility, 

design and plant, International cooperation on IP, Case studies. 
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REFERENCES:  

1. Garg, B.L., Karadia, R., Agarwal, F. and Agarwal, U.K., 2002. An introduction to Research Methodology, RBSA 

Publishers. 

2. Kothari, C.R., 1990. Research Methodology: Methods and Techniques. New Age International. 420p. 

3. Anderson, T. W., An Introduction to Multivariate Statistical Analysis, Wiley Eastern Pvt., Ltd., New Delhi 

4. Sinha, S.C. and Dhiman, A.K., 2002. Research Methodology, Ess Ess Publications. 2 

5. Subbarau NR-Handbook of Intellectual property law and practise- S Viswanathan Printers and Publishing Private 

Limited 1998. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OPEN ELECTIVE 
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OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION 

Course 

Name 

Occupational Safety And 

Health Administration 
Course Code 22ALLPOESA 

SEE 

Duration 
03 Hrs 

Credits 03 
L-T-P 

 
3-0-0 CIE+SEE 

50+50 

 

 

Course Objectives: This course focuses on the safety and health aspects of various workplace and related laws and 

OSHA standards. 

 

Course Outcomes: On completion of this course, students are able to 

CO1: Understand the basic principles of OSHA and Indian laws and accident and hazard analysis at workplace. 

CO2: Apply the knowledge of OSHA for identifying various workplace health hazards and explicate ergonomic and 

PPEs requirements. 

 

Unit – I 

OSHA and Indian Acts 

OSHA– Background, principles, structure and functions, OSH Act – USA, right to know laws at work place. 

Indian Acts- Labour Act, Factories Act and OSH Act. 

 

Unit – II 

Accident Analysis and Investigation at Workplace  

Accident Analysis –Definitions, factors influencing accidents, types of accidents in workplace, causes for accidents- 

multiple causation theory, Heinrich’s domino theory. 

Accident Investigation- Accident investigation: immediate action, data collection, develop timeline, data analysis, 

corrective actions and reporting, accident analysis models: fish bone model and fault tree model. 

 

Unit – III 

Hazard Identification and Analysis at Workplace 

Hazard Identification- Introduction, sources of hazards, types of hazards, emergency response plan- key 

components. 

Hazard Analysis: procedure- preparation, hazard identification, risk assessment, control measures, record keeping, 

implementation and review, hazard analysis techniques- checklist, what-if, FEMA, FTA and HAZOP. 



B M S COLLEGE OF ENGINEERING, BANGALORE-560019 
(Autonomous College under VTU) 

 

5 
 

Unit – IV 

Fire Safety and Ergonomics  

Fire safety- importance, effects, types of fire, sources of fire, fire triangle and fire tetrahedron, fire development and 

its severity, fire emergency response- DO’s and Don’ts, fire prevention, control and fighting equipment, fire 

extinguisher types and use, product safety- classification of materials. 

Ergonomics: Importance, types of ergonomics, task analysis, ergonomic risk factors, ergonomic related injuries, 

hierarchy of controls for preventing ergonomic hazards. 

 

Unit – V 

Personal Protective Equipment and Occupational Health 

PPE- General requirements, PPEs for Eye, Face, Respiratory, Head, Hand, Foot and Hearing. 

Health problems in workplace– Construction, textile, steel and food processing, pharmaceutical and treatment 

plants.  

 

REFERENCES:  

1. Goetsch D.L., (1999),“Occupational Safety and Health for Technologists”, Engineers and  

Managers”, Prentice Hall.  

2. Heinrich H.W.(1959),“Industrial Accident Prevention”, McGraw Hill Publication , Newyork.  

3. Colling D.A.(1990),“Industrial Safety Management and Technology”, Prentice Hall, New Jersey.  

4. Della D.E., and Giustina, (1996), “Safety and Environmental Management”, Van Nostrand Reinhold 

International Thomson Publishing Inc.  

6. National Safety Council and Associate (Data) Publishers Pvt. Ltd., (1991), “Industrial Safety and Pollution 

Control Handbook”  

e- sources: https://www.osha.gov/ 
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DATA ANALYSIS USING MS EXCEL  

Course 

Name 

DATA ANALYSIS 

USING MS EXCEL  

 

Course Code 
22CVENAEDA 

 

SEE 

Duration 
03 Hrs 

Credits 02 
L-T-P 

 
0-0-2 CIE+SEE 

50+50 

 

 

Course Outcomes 

CO1: Ability to apply the understanding of functions, formulas, graphs, charts and MS Excel interface to define and 

solve analytical problems 

CO2: Analyze Data using various commands and tools 

CO3: Develop codes using Visual basic/Macros 

 

 Unit 1 – Excel formulas for Beginner & Clean data in Excel 

Clean data, Data cleaning tips and tricks, Importing Data, Text functions to extract data, editing column data, 

formatting column functions, Charts & graphs. 

Unit 2 - Pivot tables in Excel 

Understanding the Dataset, The importance of Cleaning data, Formatting data as a table, Creating a Pivot Table, 

Analysing data by Pivoting Table Fields, Grouping data, Value Field Settings 

Unit 3 - Functions to use dynamic arrays to solve problems 

FILTER, RANDARRAY, SEQUENCE, UNIQUE, SORT, SORTBY, XLOOKUP, XMATCH 

Unit 4 - Advanced Formulas in Excel 

Logical Functions (IF, IFS, AND, OR), Two-way lookups (INDEX, MATCH), Assigning Random Values 

(CHOOSE, RANDBETWEEN), Finding the Most Frequent Occurrence (INDEX, MATCH, MODE, 

SUMPRODUCT), Looking up Values (XLOOKUP, VLOOKUP, HLOOKUP), Extracting Test Strings (LEFT, 

RIGHT, LEN, FIND), Sum and Count with Multiple Criteria (SUMIFS, COUNTIFS), Dynamic SUM Calculations 

(SUM, OFFSET, MATCH) 

Unit 5 - Macros and Basic VBA in EXCEL 

Macros, Examples of Macros in Action, VBA, Recording, saving and running a macro, recording a Macro with 

relative referencing, Complex Macros, Exploring the VBA Editor Window, understanding how VBA code is built, 

Editing VBA Macro Code, Assigning Macros as shortcuts. 
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II SEMESTER 

WASTEWATER TREATMENT ENGINEERING 

Course 

Name 

Wastewater Treatment 

Engineering 

 
Course Code 22CVENPCWW 

SEE 

Duration 
03 Hrs 

Credits 04 
L-T-P 

 
3-0-1 CIE+SEE 

50+50 

 

 

Course Objective: To provide a basic description and understanding of the principal unit operations and processes 

used in the treatment of wastewater. This will include coverage of the scientific basis of each unit process, as well as 

the conventional approach to their engineering design.  

 

Course Outcomes: On completion of this course, students are able to  

CO1: Explain the unit operations and processes for wastewater treatment. 

CO2: Apply the principles and design unit operations and processes for wastewater treatment. 

CO3: Conduct experiments to evaluate wastewater quality parameters 

 

Unit – I  

Objectives of wastewater treatment, characteristics, flow variations, types of reactors and reactors analysis. 

Wastewater Treatment Flow Diagrams and Hydraulic Profile.  

Unit – II  

Theoretical principles and design - screens, equalization basin, grit chamber, primary and secondary settling tanks.  

Kinetics of biological treatment systems – biokinetic constants and their determination, batch and continuous 

systems.  

Unit – III  

Theoretical principles and design – suspended growth system - conventional activated sludge process and its 

modifications.  

Theoretical principles and design – attached growth system – trickling filter, bio-towers and rotating biological 

contactors. Principles and design of stabilization ponds  

Unit – IV  

Sludge Processing – separation - sludge thickeners, volume reduction, conditioning and digestion – aerobic and 

anaerobic.  

Unit – V  

Advanced Wastewater Treatment – Need and technologies used. Nitrification and Denitrification Processes, 

Phosphorous removal. Wastewater disinfection.  

Rural wastewater systems – septic tanks, two-pit latrines, eco-toilet, soak pits.  
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Laboratory Experiments: 

Testing the samples for pH, Alkalinity, total solids, total dissolved solids, DO, BOD and COD, determination of 

SVI. 

 

REFERENCES:  

1. Benefield R.D., and Randal C.W., (1980), “Biological Process Design for Wastewater Treatment”, Prentice 

Hall, Englewood Chiffs, New Jersey.  

2. Metcalf and Eddy Inc., (2003), “Wastewater Engineering - Treatment and Reuse”, 4th Edition, Tata McGraw 

Hill Publishing Co. Ltd., New Delhi.  

3. Karia G.L., and Christian R.A., (2001), “Wastewater Treatment Concepts and Design Approach”, Prentice 

Hall of India Pvt. Ltd., New Delhi.  

4. Ronand L., and Droste, (1997),”Theory and Practice of Water and Wastewater Treatment”, John Wiley and 

Sons Inc.  

5. Fair G.M., Geyer J.G and Okun, “Water-wastewater Engineering”.  

6. Lee C.C., and Lin S.D., (1999), “Handbook of Environmental Engineering Calculations”, McGraw Hill, New 

York.  

7. Gaudy,(1972) “Advanced Wastewater Treatment”.  

8. “Industrial Safety and Pollution Control Handbook”, (1991), National Safety Council and Associate (Data) 

Publishers Pvt. Ltd.,  

9. APHA, (2002), “Standard Methods for Examination of Water and Wastewater”; 21
st
  Edition.  
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ATMOSPHERIC ENVIRONMENTAL POLLUTION AND CONTROL 

 

Course 

Name 

Atmospheric Environmental 

Pollution and Control 
Course Code 22CVENPCAC SEE Duration 03 Hrs 

Credits 04 L-T-P 3-1-0 CIE+SEE 
50+50 

 

  

Course Objective: To impart the knowledge of sources, effects and controlling mechanisms of air pollution and 

provide a deeper understanding of pollutant dispersion modelling and design of equipment. 

 

Course Outcomes: On completion of this course, students are able to 

CO1: Understand the structure of atmosphere and apply the knowledge in explicating the sources, effects, 

monitoring and control of air and noise pollution. 

CO2: Design of air pollution control equipment and dispersion modelling. 

 

Unit-I 

Introduction to Air Pollution 

Definition, sources of air pollution: natural and man-made/ anthropogenic, types of air pollution- indoor and 

outdoor, classification of air pollutants: primary, secondary and criteria air pollutants, characteristics of air 

pollutants, effects of air pollution on human, plants, structures and environment, air pollution episodes, scales and 

levels of AQM and units of measurements. 

 

Unit-II 

Indoor Air Pollution and Noise Pollution 

Indoor Air Pollution – Causes, sources, effects, control and guidelines 

Noise Pollution – Causes, sources, effects, control, standards and Legal aspects of noise.  

 

Unit-III 

Meteorology and Monitoring of Air Pollution 

Meteorology- Importance, structure and composition of the atmosphere, meteorological parameters: solar radiation, 

wind speed and direction, temperature, pressure, humidity, rainfall, stability and MMD, plume behaviour and urban 

heat island effect, windrose diagram. 

Monitoring of Air Pollution: Location of monitoring stations, basic considerations for sampling, stack monitoring, 

NAAQS and NAQI, Sampling- Particulate matter (HVAS) and gaseous pollutant (Sampling train) and techniques for 

measurement of pollutant concentration- CO, SO2, NOx, Ozone and NMVOCs. 
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Unit-IV 

Air Pollution Dispersion Modelling 

Effective stack height – Davidson and Bryant Equation, Holland’s Equation, Bureau of Indian Standards (BIS) 

expression, Centre Board for Prevention and Control of Water pollution expression- Numerical examples. 

Pollutants dispersion models – Importance, objectives, Box model, Line model, Point model (Gaussian Plume 

dispersion model)- Numerical examples. 

                                                             

Unit-V 

Air Pollution Control Equipment  

Particulate matter – Construction, working principle and design of gravity settling chambers, cyclone separator, 

scrubbers, fabric filters and electrostatic precipitators.  

Gaseous pollutants – Recovery techniques: (adsorption and absorption) and destructive techniques (flares and 

incinerators).                                  

            

REFERENCES:  

1. Wark K ., Warner C.F., and Davis W.T., (1998), “Air Pollution - Its Origin and Control”, Harper & Row 

Publishers, New York.  

2. Lee C.C., and Lin S.D., (1999), “Handbook of Environmental Engineering Calculations”, McGraw   Hill, New 

York.  

3. Perkins H.C.(1974), “Air Pollution”, McGraw Hill.  

4. Crawford M.,(1976) “Air Pollution Control Theory”, TATA McGraw Hill.  

5. Stern A.C., “Air Pollution”, Vol I, II, III.  

6. Seinfeld N.J., (1975), “Air Pollution”, McGraw Hill.  

7. Stern A.C.(1968), (ed) Vol. V, “Air Quality Management”. 
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ECOLOGY AND ENVIRONMENTAL IMPACT ASSESSMENT 

Course 

Name 

Ecology and 

Environmental Impact 

Assessment 
Course Code 22CVENPCEA 

SEE 

Duration 
03 Hrs 

Credits 03 L-T-P 3-0-0 CIE+SEE 50+50 

 

Course Objective: To impart the knowledge different ecosystems, loss of biodiversity and its conservation and 

provide a deeper understanding about environmental impact assessment. 

 

Course Outcomes: On completion of this course, students are able to 

CO1: Understand the structure, components and functions of ecosystem and apply the knowledge in finding the 

issues pertaining to loss and conservation of biodiversity.  

CO2: Identify key environmental concerns and perform environmental impact assessment using different techniques 

for various developmental projects. 

 

Unit – I  

Ecosystem and Diversity 

Ecosystem – Classification, Ecology- Classification, Structure of Ecosystem, Functions of Ecosystem: Productivity, 

Decomposition, Energy flow and Biogeochemical Cycles, Ecotone, Niche and Succession, Trophic level 

Interactions: Food Chain, Food Web and Ecological Pyramid. 

Diversity measurement- Abundance, species richness, species evenness, Simpson’s diversity index and Shannon’s 

diversity index. 

 

Unit – II  

Biodiversity Loss and Lake Ecosystem 

Biodiversity - Importance of biodiversity, levels of biodiversity, loss of biodiversity, conservation of biodiversity, 

red data book and impact of climate change on biodiversity,  

Lake Ecosystem: Origin of lakes, Stratification of lakes, zones in lakes, trophic status of lakes, lakes overturn, 

nutrient loading and enrichment, Leibig’s law of minimum, eutrophication- causes, effects and control. 

 

Unit – III  

Environmental Impact Assessment  

Introduction to EIA – Definition, purpose, history and current developments, objectives and importance, guiding 

principles of EIA, types of EA : EIA and SEA, types of EIA : REIA and CEIA, environmental components: air, 

water, soil, noise, cultural and socio-economic, EIS and FONSI, list of projects in EIA, EIA framework and 

limitations of EIA. 
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Unit – IV  

Methodologies of EIA and Public Participation 

Methodologies of EIA: Characteristics of EIA methodologies, criteria for selection of methods, EIA methods: 

adhoc (opinion poll, expert opinion and delphi method), checklist (simple, descriptive, scaling and scaling-weighting 

checklists), matrix (simple, sectoral, environmental baseline, Leopold, component interaction matrix), network, 

overlay, cost-benefit, environmental quality index and simulation methods. 

Public Participation: Definition, purpose, objectives, principles, key requirements, inputs, levels and mechanisms. 

 
Unit – V  

EIA Case Studies 

Thermal power plant, mining, highways, landfill, airport, industries, irrigation projects and effluent treatment plants: 

Impact identification, analysis and mitigation on different environmental components- EMP and DMP.  

 

REFERENCES:  

1. Kormondy, (1960), “Concepts of Ecology”, Prentice Hall Publication, New Jersey.  

2. Odum, (1961), “Fundamentals of Ecology”, Adisson Co.  

3. Krebs J.,(1985) “Ecology - The Experimental Analysis of Distribution and Abundance”, I Edition, Harper 

International.  

4. Hall C.A.S., and Day J.W.(1977), “Ecosystem Modeling in Theory and Practice: An Introduction with Case 

Histories”, John Willey.  

5. Canter L., (1995), “Environmental Impact Assessment”, McGraw Hill.  

6. Jain R.K., Urban L.V., Stacey G.S., (1977), “Environmental Impact Analysis – A New Dimension in Decision 

Making", Van Nostrand Reinhold Co.  

7. Clark B.C. Bisett and Tomlinson P, (1985), “Perspective on Environmental Impact Assessment”, Allied 

Publishers.  

8. Rau and Wooten, (1981), “Environmental Impact Assessment Handbook”. McGraw Hill.  

e- sources:  

1. http://eia.unu.edu/ 

2. http://envfor.nic.in/ 
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ENVIRONMENTAL GEO-TECHNOLOGY 

Course 

Name 

Environmental Geo-

Technology 
Course Code 22CVENPEEG 

SEE 

Duration 
03 Hrs 

Credits 03 
L-T-P 

 
3-0-0 CIE+SEE 

50+50 

 

 

Course objectives: 

The course describes various causes of soil pollution, behavior of the pollutants and its detection and testing 

methods. It also outlines the application of geo synthetics in solid waste management along with current practice for 

waste disposal. 

 

Course Outcomes: On completion of this course, students are able to 

CO1: Identify the causes for soil pollution and behavior of the pollutants. 

CO2: Evaluate and remediate contaminated sites and monitor to bring natural attenuation 

 

Unit – I  

Soil- Pollutant Interaction: 

Introduction to geo environmental engineering – environmental cycle – sources, production and classification of 

waste – causes of soil pollution – factors governing soil-pollutant interaction-Physicochemical behavior and 

modelling -failures of foundations due to pollutants. 

Unit – II 

Characterization, Stabilization and Disposal 

Safe disposal of waste – site selection for land fills – characterization of land fill sites – waste characterization –

stability of land fills – current practice of waste disposal- passive contaminant system – Hazardous waste control and 

storage system – mechanism of stabilization -  solidification of wastes – micro and macro encapsulation – 

absorption, adsorption, precipitation- detoxification –– organic and inorganic stabilization 

Unit – III 

Transport of Contaminants: 

Contaminant transport in sub surface – advection – diffusion – dispersion – governing equations – contaminant 

transformation – sorption – biodegradation – ion exchange – precipitation – hydrological consideration in land fill 

design – ground water pollution – bearing capacity of compacted fills – pollution of aquifers by mixing of liquid 

waste – protecting aquifers. 

Unit – IV 

Detection and Testing Methods 

Methodology- review of current soil testing concepts – Proposed approach for characterization and identification of 

contaminated ground soil for engineering purposes.  
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Unit – V 

Remediation of Contaminated Soils: 

Rational approach to evaluate and remediate contaminated sites – monitored natural attenuation – exsitu and insitu 

remediation – solidification, bio – remediation, incineration, soil washing, electro kinetics, soil heating, verification,  

bio venting – Ground water remediation – pump and treat, air sparging, reactive well- application of geo synthetics 

in solid waste management – rigid or flexible liners. 

 

REFERENCES:  

1. Wentz, C.A., Hazardous Waste Management, McGraw Hill, Singapore, 1989. 

2. Daniel, B.E., Geotechnical practice for waste disposal, Chapman and Hall, London, 1993. 

3. Fang, H.Y. Introduction to environmental Geotechnology, CRC press New York, 1997. 

4. Lagrega, M.d., Bukingham, P.L., and Evans, J.C., Hazardous Waste Management, McGraw 

Hill, Inc. Singapore, 1994. 
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WASTE TO ENERGY 

 

Course 

Name 

Waste To Energy  Course Code  22CVENPEWE SEE 

Duration 

03 Hrs 

Credits 03 L-T-P 

 

3-0-0 CIE+SEE 50+50  

 

 
Course Objectives: To provide an understanding the different wastes as fuel and conversion devices to convert 

waste to energy. 

 

Course Outcomes: On completion of this course, students are able to 

CO1: Understand the different wastes as fuel and conversion devices to convert waste to energy. 

CO2: Understand the existing technologies for the treatment of biomass and design the devices 

CO3: Appreciate the increasing importance of waste and resource management in achieving     

          environmental sustainability. 

 

Unit – I  

Introduction to Energy from Waste: Classification of waste as fuel – Agro based, Forest residue, Industrial waste - 

MSW – Conversion devices – Incinerators, gasifiers, digesters. 

Unit – II  

Biomass Pyrolysis: Pyrolysis – Types, slow fast – Manufacture of charcoal – Methods -Yields and application – 

Manufacture of pyrolytic oils and gases, yields and applications. 

Unit – III  

Biomass Gasification: Gasifiers – Fixed bed system – Downdraft and updraft gasifiers –Fluidized bed gasifiers – 

Design, construction and operation – Gasifier burner arrangement for thermal heating – Gasifier engine arrangement 

and electrical power – Equilibrium and kinetic consideration in gasifier operation. 

Unit – IV  

Biomass Combustion: Biomass stoves – Improved chullahs, types, some exotic designs, Fixed bed combustors, 

Types, inclined grate combustors, Fluidized bed combustors, Design, construction and operation - Operation of all 

the above biomass combustors. 

Unit – V  

Biogas: Properties of biogas (Calorific value and composition) - Biogas plant technology and status - Bio energy 

system - Design and constructional features - Biomass resources and their classification - Biomass conversion 

processes - Thermo chemical conversion - Direct combustion - biomass gasification - pyrolysis and liquefaction - 

biochemical conversion - anaerobic digestion - Types of biogas Plants – Applications - Alcohol production from 

biomass - Bio diesel production - Urban waste to energy conversion - Biomass energy programme in India. 
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References: 

1. Non Conventional Energy, Desai, Ashok V., Wiley Eastern Ltd., 1990. 

2. Biogas Technology - A Practical Hand Book - Khandelwal, K. C. and Mahdi, S. S., Vol. I & II, 

Tata McGraw Hill Publishing Co. Ltd., 1983. 

3. Food, Feed and Fuel from Biomass, Challal, D. S., IBH Publishing Co. Pvt. Ltd., 1991. 

4. Biomass Conversion and Technology, C. Y. WereKo-Brobby and E. B. Hagan, John Wiley & 

Sons, 1996. 
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TOXICOLOGY & ENVIRONMENTAL RISK ASSESSMENT 

Course 

Name 

Toxicology & 

Environmental Risk 

Assessment 

 

Course Code 22CVENPETA 
SEE 

Duration 
03 Hrs 

Credits 03 
L-T-P 

 
3-0-0 CIE+SEE 

50+50 

 

 

Course Objective:  

This course introduces the principles; mechanistic and management about the environmental toxicology. This course 

describes various Risk assessment methods to analyse the effect of various toxic chemicals on environment and 

health. 

 

Course Outcomes: On completion of this course, students are able to 

CO1: Outline the methods and processes employed in environmental health and risk assessment, explain the key 

principles of environmental health risk characterization 

CO2: Identify risk due to carcinogens and analyze various methods of risk assessment. 

 

Unit – I  

Introduction to toxicology – Significance, Applications, & Importance  

Unit – II  

Introduction to risk assessment – assessment methods,  

Human exposure assessment, characterization of health risks. LD50 & LC50 concentrations  

Unit – III  

Toxicology – exposure, toxic effects, dose response relationships, carcinogens and non-carcinogens.  

Unit – IV  

Toxicology & Epidemiology, public health & Risk assessment, Epidemiology & its importance, 

Hazard identification, exposure and toxicity assessment, Risk characterization, risk communication,  

Unit – V  

Ecological risk assessment – Monte Carlo methods, case studies.  

 

REFERENCES:  

1. LaGrega M.D., Buckingham P.L. and Evans J.C.(1994), “Hazardous Waste Management”- McGraw Hill, New 

York  

2. David G.M, and Haner N.B., “An Applied Approach to Epidemiology and Toxicology for  Engineers” – 

Instructor’s Resource Guide, US Department of Health Education and Welfare.  

3. World Health Organization Report,” Recommended Health Based Limits in Occupational Exposure to Heavy 

Metals”  
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4. Kamrin S. E., “A text book on Primer on Toxicology Principles & Applications” Lewis Publishers.  

5. Kalos M.H., and Whitloc P.A.(1986), Monte Carlo Methods, Vol. 1, Basics, Wiley Publications.  

6. Fan A.M & Chang L.W, (1996), ”Toxilogy & Risk Assessment- Principles , Methods &  

Applications”, Informa Health Care pubs.  

7. Price F.T, Nancy Lane, Briq K.V, (2000), “Environmental Toxiology & Risks Assessment – Recent 

Advancement in Environmental Fate & Transport “, ASTM International  

8. Landis W.G., Ming-Ho Yu, (2004), “Introduction to Environmental Toxicology - Impacts of Chemicals upon 

Ecological Systems”, CRC Press  
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GLOBAL WARMING AND CLIMATE CHANGE 

Course 

Name 

Global Warming And 

Climate Change 

 
Course Code 22CVENPEGC 

SEE 

Duration 
03 Hrs 

Credits 03 
L-T-P 

 
3-0-0 CIE+SEE 

50+50 

 

 

Course Objective: To enable the students to understand the important issues and aspects of energy, global warming 

and climate change and their control strategies. 

 

Course Outcomes: On completion of this course, students are able to 

CO1: Identify the various issues pertaining to energy, climate change and ozone layer depletion and explicate their 

control strategies. 

CO2: Analysis of GHG emission estimation from various anthropogenic sources and elucidate clean development 

mechanisms. 

 

Unit – I  

Energy Issues and Alternate Energy 

Energy Issues - Factors influencing energy issues, sources of Energy: Renewable and Non-renewable, Energy 

Crisis- Global Scenario. 

Alternate Energy Sources: Solar, Wind, Hydro-power, Tidal, Wave and Geo-thermal energy and Biofuels. 

 

Unit – II  

Climate Change- Impacts and Control 

Climate Change Impacts - Global and India, greenhouse effect, melting of glaciers, rise in sea level, change in 

rainfall pattern, change in wind pattern, floods, droughts, landslides, temperature rise, sea level rise, coastal erosion 

and landslides, wetlands and estuaries loss, impacts on biodiversity and ecosystem. 

Climate Change Control - Role of citizens and countries and Paris agreement. 

 

Unit III 

Ozone Layer Depletion and Carbon Sequestration  

Ozone layer depletion - Ozone and ozone layer, causes for ozone layer depletion: natural and anthropogenic, ozone 

depleting substances, effects of ozone layer depletion, control – Montreal Protocol. 

Carbon Sequestration - Afforestation and reforestation, carbon farming, wetland, peatland and mangroves, 

BECCS, biochar, fertilizing the ocean, rock solution and Direct air capture and storage (DACS). 
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Unit – IV  

Clean Development Mechanisms 

Kyoto Protocol – Chronology, countries, principles, commitment periods and flexibility mechanisms and 

achievement and failure. 

Emission Trading - Global and Indian scenario, steps for carbon trading, EU-ETS and Indian model- requirements 

for carbon trading and advantages and disadvantages. 

CDM – Objectives, principles, purpose, process, advantages and limitations, CDM projects: challenges in India. 

 

Unit – V  

GHG Emission Estimation 

GHG Emission- GHG sources, carbon footprint, activity data, emission factors, Global Warming Potentials (GWPs) 

and CO2 equivalence. 

Emission Estimation – Estimation of emissions from vehicles, airplane, landfills, water treatment plants, industries, 

thermal power plant and office sources. 

 

REFERENCES:  

1. Barry R.G., and Chorley R.L., (1992), “Atmosphere, Weather and Climate”, 4th Edition, ELBS Publication.  

2. Bolin B., (Ed.), (1981), “Carbon Cycle Modelling”, John Wiley and Sons Publications.  

3. Corell R.W., and Anderson P.A., (Eds.), (1991), “Global Environmental Change”, Springler Verlog Publishers.  

4. Francis D., (2000), “Global Warming: The Science and Climate Change”, Oxford University Press.  

5. Frame B., Medury Y., and Joshi Y., (Eds.), (1992), “Global Climate Change: Science, Impact and Responses”.  

6. Linden E., (2006), “The Winds of Change: Climate, Weather and the Destruction of Civilizations”, Simon 

and Schuster Publications.  

8. Srivatsava A.K., (2007), “Global Warming”, APH Publications.  

9. Wyman R.L., (Ed.), (1991), “Global Climate Change and Life on Earth”, Chapman and Hall Publications.  

10. Yadav, Chander and Bhan, (2005), “Global Warming: India’s Response and Strategy”, RPH Publications.  
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ENVIRONMENTAL BIOTECHNOLOGY 

 

Course 

Name 

Environmental 

Biotechnology 
 

Course Code 22CVENPEEB 
SEE 

Duration 
03 Hrs 

Credits 03 
L-T-P 

 
3-0-0 CIE+SEE 

50+50 

 

 

Course Objective: The objective of the course is to provide a comprehensive and historical overview of hazardous 

waste management, drawing from both scientific and engineering principles. 

 

Course Outcomes: On completion of this course, students are able to: 

CO1: Understand and explain the methods and techniques for analysis of environmental samples 

CO2: Apply the technologies for bioremediation of soil, water and air. 

 

Unit – I 

Introduction to environmental biotechnology, cell genetic material, Nucleic acid-based methods of analysis- 

Extraction of nucleic acids from environmental samples, Polymerase chain reaction- Steps of PCR, design of 

primers, PCR detection of specific and universal genes, RT-PCR, real-time PCR, Recombinant DNA techniques- 

Cloning, metagenomics, sequence analysis, comparative genomics.  

Unit – II 

Bacterial genetic recombination, recombinant DNA technology, applications in environmental engineering.  

Unit – III 

Bioremediation for soil environment- Biotechnologies for ex-situ and in-situ remediation of soil, phytoremediation 

technology for soil decontamination.  

Unit – IV 

Bioremediation for water environment- ex-situ decontamination of groundwater, in-situ Bioremediation of 

groundwater, landfill leachate, Industrial wastewater Bio treatment technologies, Bio treatment of surface waters. 

Bio treatment of metals- microbial transformation of metals, Biological treatment technologies for metals 

remediation, Bioleaching and Biobenificiation, Bioaccumulation, oxidation/reduction processes, biological 

methylation.  

Unit – V 

Bioremediation for air environment- atmospheric environment for microorganisms, microbial degradation of 

contaminants in gas phase, Biological filtration processes for decontamination of air stream, Bioscrubbers.  
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Books & References:  

1.Environmental Biotechnology: Principles and Applications (1sted.), BE Rittmann and PL McCarty, McGraw-Hill 

Publishing Co., 2001.  

2.Environmental Biotechnology, B Bhattacharya and R Banerjee, OUP, 2008.  

3.Microbiology (2nded) - LM Prescott, JP Harley, and DA Klein, Wm. C. 

Brown Publishers, Dubuque, Iowa, 1993.  

 

 

 

 

 

MINI PROJECT 

 

Course 

Name 

Mini Project 

 
Course Code 

22CVENPWMP 

 

SEE 

Duration 
03 Hrs 

Credits 02 
L-T-P 

 
0-0-2 CIE+SEE 

50+50 

 

 

 

Course Outcomes: On completion of this course, students are able to: 

 

CO1: Identify a current problem through literature/field/case studies and define the background objectives and 

methodology for solving the same 

CO2: Design and develop a technology/process to address the problem 

CO3: Communicate and report effectively project related activities and findings. 
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WATER RESOURCES ENGINEERING AND APPLIED HYDRAULICS 

Course 

Name 

Water Resources 

Engineering and Applied 

Hydraulics 
Course Code 22CVENPEWH 

SEE 

Duration 
03 Hrs 

Credits 03 
L-T-P 

 
3-0-0 CIE+SEE 

50+50 

 

 

 

Course Objective: The course deals with the significance of hydrologic cycle, global and Indian water resources, 

influencing natural processes, urban and groundwater hydrology and modern tools for water resources management 

 

Course Outcomes: On completion of this course, students are able to: 

 

CO1: Understand the importance of hydrology and its components. Measure precipitation and analyze data. 

CO2: Apply knowledge of  unit hydrograph theory in estimating the peak discharge and design storm water drains 

in an urban area. 

CO3: Estimate the quantity of groundwater and select the appropriate method of augmenting the ground water 

resources 

 

Unit – I 

Hydrology: Water resources of the world, India and Karnataka, National Water Policy, Hydrologic cycle, estimation 

of missing precipitation and rain gauge density. 

Unit – II 

Hydrograph theory: Unit hydrograph-derivation, flow routing, low flow analysis. Urban Hydrology - Run-off 

estimation – Design of Storm water Drains. 

Unit – III 

Unsteady Flow through Conduits: Water hammer analysis, Water hammer protection methods - surge tanks. Flow 

Measurements: – Area –Velocity method, Weir method, flumes, end-depth method & chemical and radioactive 

tracers method. 

Unit – IV 

Groundwater: Basic equations of flow, confined and unconfined aquifers, sea water intrusion, artificial recharge, 

groundwater pollution, borewells - types & design principles, open wells – types, yield tests. 

Unit – V 

Basics and applications of Remote Sensing and GIS: Characteristics of Recently launched Indian Remote sensing 

satellites with Advantages and Disadvantages various applications related to agriculture, water resource and urban 

planning etc. Different types of sensors used in remote sensing, Spectral properties of soil, water and vegetation. 

Contrast enhancement techniques/Image enhancement techniques, Different types data input techniques used in GIS, 

Theoretical framework for GIS 
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Books & References:  

1. K. Subramanya, “Engineering Hydrology”, Tata McGraw Hill Publishers, New Delhi.  

2. K. Todd, “Ground Water Hydrology”, Wiley and Sons, New Delhi.  

3. BasudebBhatta, “Remote sensing and GIS”, Oxford University  

4. Raghunath H.M. “Advanced Hydrology”, Wiley Eastern Ltd New Delhi. 

5. Ven T. Chow, “Hand Book of Applied Hydrology”, 1st Edition Mc Graw Hill Publications. 

6. Lillesand, Kiefer, Chipman, “Remote Sensing and Image Interpretation”, Wiley, 2011. 

 

e- sources:  

 

1. https://nptel.ac.in/courses/105107129  

2. http://karenvis.nic.in/Database/Water_Resources_7898.aspx  
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RENEWABLE ENERGY AND ALTERNATIVE FUELS 

Course 

Name 

Renewable Energy and 

Alternative Fuels 
Course Code 

22ALLPOERA 

 
SEE 

Duration 
03 Hrs 

Credits 03 
L-T-P 

 
3-0-0 CIE+SEE 

50+50 

 

 

Course Objective:  

This course creates awareness in students about importance of alternative fuels, combustion and emission 

characteristics of various gaseous and liquid alternative flues. 

 

Course outcomes: On completion of this course, students are able to 

CO1: Identify various renewable energy sources and their application alternative fuels. 

CO2: Explicate various issues with non-renewable energy sources and understanding the biofuels processing  

applications. 

 

Unit – I 

Introduction to Energy and Resources 

Renewable energy sources and their advantages and limitations- Availability of solar energy – Sun-earth 

relationships - Solar radiation measurement – Flat plate collectors – Solar water heating systems – Evacuated 

Tubular Concentrators - Solar air heating systems and applications – concepts on solar drying, cooking, desalination, 

solar ponds and solar cooling - Passive heating and cooling of buildings – Basics of solar concentrators and types 

Solar thermal power generation. 

 

Unit – II  

Biomass to Energy Conversion Processes 

Anaerobic digestion, process parameters, biogas composition, digester types, high-rate anaerobic conversion systems 

– Alcohol from biomass – Biodiesel: preparation, characteristics and application - Biomass combustion and power 

generation – Briquetting – Gasification: Process, types of gasifiers, applications – Waste to energy technologies. 

 

Unit – III 

Wind Energy 

 Types of wind mills – WEG components, Power curves– Indian wind potential. Small Hydro Power: Types, site 

identification, head and flow measurement, discharge curve, and system components. Technologies for harnessing 

renewable energy sources like geothermal, wave, tidal and ocean thermal energy. 
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Unit – IV 

Fossil fuels  

Potential alternative liquid and gaseous fuels - Merits and demerits of various alternative fuels – Engine 

requirements Methods of production - Properties - Blends of gasoline and alcohol - Performance in SI engines – 

Adaptability - Combustion and emission characteristics - Performance in CI engines – Emission characteristics - 

Properties of alcohol esters. Production and properties of CNG, LPG, hydrogen gas, biogas and producer gas - 

Performance and Storage, distribution and safety aspects. 

 

Unit – V 

Biofuels 

Properties - Esterification - Performance and emission characteristics - Bio-diesel: Feed stock, characteristics, 

preparation (lab and commercial), storage, applications, environmental impacts, economics, and policy. 

 

 

REFERENCES: 

 

1. Frank Kreith and D.Yogi Goswami (2007), Handbook of Energy Efficiency and Renewable Energy, CRC Press. 

2. John Twidell and Tony Weir (2006), Renewable Energy Resources, 2nd Edition, Taylor & Francis, USA. 

3. John A. Duffie and William A. Beckman (2006), 

4. Solar Engineering of Thermal Process, 3rd Edition, John Wiley & Sons. 

5. Gilbert M. Masters (2004), Renewable and Efficient Electric Power Systems, Wiley Interscience. 

6. Osamu Hirao and Richard Pefley (1988), Present and Future Automotive Fuels, Wiley Interscience Publication, 

New York 

7. Alcohols and Motor Fuels: Progress in Technology - Series No. 19 - SAE Publication USA C 
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APPLICATION OF ADVANCE SOFTWARE TOOLS IN ENVIRONMENTAL ENGINEERING 

Course 

Name 

Application of Advance 

Software Tools in 

Environmental 

Engineering 

 

Course Code 22CVENAEST 
SEE 

Duration 
03 Hrs 

Credits 02 
L-T-P 

 
0-0-2 CIE+SEE 

50+50 

 

 

Course Outcomes: On completion of this course, students are able to: 

CO1: Demonstrate the application of RS and GIS technique to extract and mapping the data features for various 

applications. 

CO2: Demonstrate the influence of various process responsible for contaminant transport in porous media. 

 

Application of RS and GIS: 

Import and Image Registration (Image to Image, Image to Map), Image Subset / Clipping, band stacking and FCC, 

Spectral Signature of various land features, Image Classification from satellite data sets, Digitization, attribute 

assigning, Raster to Vector formats, Spatial Analysis. 

 

Application of Hydrus tool: 

Influence of Advection. Diffusion and Dispersion on contaminant transport, Estimation of Distribution Coefficient 

using inverse modelling. 
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III SEMESTER 

 

INTERNSHIP/INDUSTRIAL TRAINING 

Course Name Internship/Industrial training Course Code 
 

22CVENNTIT 

Credits 06 CIE+SEE 50+50 

 

Course Outcomes: On completion of this course, students are able to 

CO 1: Comprehend the organization structure and management processes involved in the organization. 

 

CO 2: Explain the state of the art technologies / processes/ materials implemented in   the organization. 

 

CO 3: Demonstrate writing and Communication skills effectively.  

 

Major Project – Phase I 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Course Name Major Project – Phase I Course Code 22CVENPWP1 

Credits 09 CIE+SEE 50+50 
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IV Semester 

 

Major Project Phase-II 

 

Course Name Major Project Course Code 22CVENPWP2 

Credits 11 CIE + SEE 50+50 

 
Course Outcomes: On completion of this course, students are able to 

CO 1: Identify a current problem through literature/field/case studies and define the background objectives and 

methodology for solving the same. 

 

CO 2: Design and develop a technology/process to address the problem 

 

CO 3: Implement, analyze and evaluate the technology/process developed. 

 

CO 4: Demonstrate writing and communication skills effectively 
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ENVIRONMENTAL PLANNING AND MANAGEMENT 

Course 

Name 

Environmental Planning 

And Management 

 
Course Code 22CVENPEEM 

SEE 

Duration 
03 Hrs 

Credits 03 
L-T-P 

 
3-0-0 CIE+SEE 

50+50 

 

  

Course Objective: To enable understanding issues with respect to Environmental planning and Environmental 

management. 

Course Outcomes: On completion of this course, students are able to 

CO1: Outline issues related to environmental planning and sustainable development. 

CO2: Identify various economic tools in evaluation of environmental aspects, Apply quality management principles 

in Environmental Auditing. 

 

Unit – I  

Environment and Sustainable Development - carrying capacity, relationship with quality of life, carrying capacity 

and resource utilization.  

Unit – II 

Engineering Methodology in Planning and its Limitations – carrying capacity based short and long term regional 

planning.  

Environmental Protection - Economic development and social welfare consideration in socio economic 

developmental policies and planning.  

Unit – III  

Total cost of development and environmental protection cost. Case studies on Regional carrying capacity.  

Engineering Economics – Value Engineering, Time Value of Money, Cash Flows, Budgeting and Accounting.  

Unit – IV  

Environmental Economics: Introduction, economic tools for evaluation, Green GDP, Cleaner development 

mechanisms and their applications.  

Unit – V  

Environmental Audit – methods, procedure, reporting and case studies.  

Total Quality Management in environmental management and protection – ISO 9000, 14000 and 20000 series 

of standards.  

 

REFERENCES:  

1. Lohani B.N (1984)., “Environmental Quality Management”,South Asian Publishers, New Delhi  

2. Chanlett, (1973)“Environmental Protection”, McGraw Hill Publication, Newyork.  
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3. Danoy G.E., and Warner R.F., (1969), “Planning and Design of Engineering Systems”,Unwin Hyman 

Publications.  

4. MOEF, Government of India, “Carrying Capacity Based Developmental Planning Studies for the National 

Capital Region”, 1995-96.  

5. NEERI, Nagpur, Annual Reports 1995 & 1996.  

6. UNEP / UNDP – “Environmental Sustainable Development”.  
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OPERATION & MAINTENANCE OF ENVIRONMENTAL FACILITIES 

Course 

Name 

Operation & Maintenance 

Of Environmental 

Facilities 

Course Code 22CVENPEOM 
SEE 

Duration 
03 Hrs 

Credits 03 
L-T-P 

 
3-0-0 CIE+SEE 

50+50 

 

 

 

Course Objective: The course encompasses the aspects of operation and maintenance of Environmental facilities. It 

highlights the operational problems and suggests the control, preventive and corrective measures. 

 

Course Outcomes: On completion of this course, students are able to 

CO1: Outline the basic principles and  organizational structure  of operation and maintenance of environmental 

systems 

CO2: Identify and list the operational problems in water treatment and supply facilities, wastewater collection and 

treatment facilities and apply preventive and corrective maintenance measures. 

CO3: Identify and discuss the troubles in air pollution control systems and suggest the preventive and control 

measures 

Unit-I 

Importance of Operation & Maintenance- Basic Principles, Objectives, Requirements, Corrective and Preventive 

Maintenance. 

Operation & Maintenance Planning - Organizational Structure, Work Planning, Preparation and Scheduling, Cost 

Estimates. 

Unit-II 

Data Base of Facilities for O&M – Detailed Plans, Drawings, Operation Manuals, Record keeping, standard 

operating procedure and Computer Applications in O&M and SCADA. 

Unit-III 

O&M of Water Treatment and Supply and Facilities- Operational Problems and Corrective Measures in 

Different Units of Treatment. Water Distribution Network. 

Unit-IV 

O&M of Wastewater Collection and Treatment Facilities- Operational Problems and Corrective Measures in 

Different Units of Treatment, sewer network system. O & M of Industrial wastewater systems. 

Unit-V 

O&M of Air Pollution Control Facilities- Operational Problems and Corrective Measures in Different Units of 

Treatment. 
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REFERENCES:  

1. Hammer M.J., and Hammer Jr. M.J., (2008), ”Water and Wastewater Technology”, Prentice Hall of 

India Pvt. Ltd., New Delhi. 

2. Metcalf and Eddy Inc., (2003), “Wastewater Engineering - Treatment and Reuse”, 4
th
 Edition, Tata 

McGraw Hill Publishing Co. Ltd., New Delhi. 

3. CPHEEO Manual., (2005) “ Operation and Maintenance of Water Supply System”, GOI Publication. 

4. CPHEEO Manual., (1999) “Water Supply & Treatment”, GOI Publication. 

5. CPHEEO Manual., (2013) on Sewerage & Sewage Treatment, GOI Publication,. 

6. National Safety Council and Associate (Data) Publishers Pvt. Ltd., (1991), “Industrial Safety and  

Pollution Control Handbook” 
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SUSTAINABILITY AND LIFE CYCLE ASSESSMENT  

Course 

Name 

Sustainability and Life 

Cycle Assessment  
Course Code 22CVENPESA 

SEE 

Duration 
03 Hrs 

Credits 03 
L-T-P 

 
3-0-0 CIE+SEE 

50+50 

 

 

Course Objective: The course discusses the interaction between industrial and environmental/ecological systems, 

sustainability concerns facing the current generation, and systems-based techniques needed to generate sustainable 

solutions for society. 

 

Course Outcomes: On completion of this course, students are able to 

CO1:  Explain the principles of sustainability, sustainability metrics and tools, and best engineering practices to 

achieve sustainability.  

CO2: Apply the Principle, and methodology of Life Cycle Assessment Tool to engineering systems. 

CO3:  Identify the system boundaries for a given situation and quantification of various impact categories.  

 

Unit 1:  

Introduction to sustainability Concept of Sustainability, Sustainable engineering and practices, Pillars of 

sustainability, Challenges to Sustainability, UNESCO sustainable development goals.  

Unit 2: 

Sustainability indicators Sustainable development indices, Resources and energy consumption, GHG emissions 

and eco-indicators, Life Cycle Analysis (Introduction, Material flow and waste management). 

Unit 3: 

Overview of LCA Methodology - Goal Definition, Life Cycle Inventory, Life Cycle Impact Assessment, Life 

Cycle Interpretation, LCA Software tools) . Life Cycle Assessment – Detailed Methodology and ISO Framework 

(Detailed Example on LCA Comparisons, LCA Benefits and Drawbacks, Historical Development and LCA Steps 

from ISO Framework).  

Unit 4: 

Life Cycle Inventory and Impact Assessments (Unit Processes and System Boundary Data Quality, Procedure for 

Life Cycle Impact Assessment, LCIA in Practice with Examples, Interpretation of LCIA Results). 

Unit 5: 

Design for Sustainability (Environmental Design for Sustainability: Economic, Environmental Indicators, Social 

Performance Indicators, Sustainable Engineering Design Principles and Environmental Cost Analysis). Case 

Studies. 
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REFERENCES: 

1. Life Cycle Assessment Handbook [electronic resource]: A Guide for Environmentally Sustainable Products) 

Edited by Mary Ann Curran Edition: First Edition, Wiley-Scrivener [Imprint] Oct. 2012 Hoboken : John 

Wiley & Sons, Inc. ISBN: 978-1-118-09972-8. 

2. Engineering for sustainable Development : Guiding Principles, The Royal Academy of Engineering, 2005. 

3. Reddy, K.R., Cameselle, C., and Adams, J.A., Sustainable Engineering: Drivers, Metrics, Tools, and 

Applications, John Wiley &Sons, Inc., Hoboken, New Jersey, 2019, 544p (ISBN: 978-1-119- 49393-8). 

4. Graedel, T.E., and Allenby, B.R., Industrial Ecology and Sustainable Engineering, Prentice Hall, New 

Jersey, 2010. 

5. Theis, T., and Tomkin, J. (Editors) (2015). Sustainability: A Comprehensive Foundation, Open Source E-

Text, University of Illinois. 

6. Kelly, W.E., Luke, B., and Wright, R.N. (Editors). (2017). Engineering for Sustainable Communities: 

Principles and Practices, ASCE Press, 

 

 

e- sources: 

1. https://unesdoc.unesco.org/ark:/48223/pf0000375644.locale=en 

2. https://nptel.ac.in/courses/105105157 

3. https://archive.nptel.ac.in/courses/105/105/105105157/ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



B M S COLLEGE OF ENGINEERING, BANGALORE-560019 
(Autonomous College under VTU) 

 
 
 
 
 
 

29 
 

 

ENVIRONMENTAL LEGAL ASPECTS AND POLICY GUIDELINES 

Course 

Name 

Environmental Legal 

Aspects And Policy 

Guidelines 
Course Code 22CVENPELP 

SEE 

Duration 
03 Hrs 

Credits 03 
L-T-P 

 
3-0-0 CIE+SEE 

50+50 

 

 

Course Objective:  The course provides an overview of some of the major environmental statutes in India. The 

course addresses the variety of regulatory tools and concepts that can be used to prevent environmental harm, 

focusing on the proper match between regulatory tool and environmental harm. 

 

Course outcomes: On completion of this course, students are able to 

CO1: Outline the various acts, rules and regulations of environment protection. 

CO2: Explain the role of the Central and state judiciaries, as well as state legislatures and agencies, in formulating 

and implementing environmental policy. 

 

Unit – I  

Environment Definitions and Acts: Environment definition in Indian law- Different  environmental protection 

legislations- History of Environmental protection in India - Provisions in Indian Penal Code for Environmental 

protection-The constitutions of India – Union list- State list – Concurrent list - Panchayats and Municipalities role 

 Unit – II 

Water (prevention & control of Pollution) Act & Air (prevention & control of Pollution) Act : Water pollution 

– definition – Water (Conservation and protection) Act 1974 – Objectives of Water Act – Legislation to control 

water pollution – Functions of CPCB and SPCB - Local bodies role – Water (prevention & control of pollution) Act 

1974 as amended by Amendment Act 1988. Water (prevention and control of pollution) Rules 1975 - Water 

(prevention & control of Pollution) Cess Act 1977 as amended by Amendment Act 1987 and relevant notifications - 

Tolerance limits for effluents discharge and drinking water - Constitution and Resources management and pollution 

control – Air (prevention & control of Pollution) Act 1981-Sections of Air (prevention & control of Pollution) Act 

19, 20, 21, 22-Penalties -Ambient air quality standards-Noise and the Laws. 

Unit – III 

Environmental (Protection) Act 1986 : Environment and pollution - definition as per Environmental law-General 

powers of Central and state Government under EPA-Important Notification in EPA 1986- The Indian Forest Act 

1927- Forest Conservation Act 1980 - Wild Life (Protection) Act - Constitution of Pollution Control Boards - 

Powers, functions, Accounts, Audit etc. – Equitable remedies for pollution control 
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Unit – IV 

Municipal Solid Waste Management Rules:  Solid waste management – Hazardous Wastes (Handling and 

Management) Rules 1998-Bio-medical Wastes (Handling and Management) Rules 1998-Recyclled plastics 

(Manufacture and Usage) Rules, 1999-Municipal Solid Waste Management Act 2003- Rules - E.I.A and Public 

Hearing- Eco-labeling-Eco Mark. 

Unit – V 

Coastal Regulation Zone Notification and Green Benches Coastal Regulation Zone - definition-Importance of 

coral reef-Regulation activities in CRZ - The Biological Diversity Act 2002-Bio diversity Rules 2004-The 

Intellectual Property Rights (IPR)-National Environment Appellate Authority –Environmental Tribunal and Green 

Benches - Some Important cases on Environment - International Conventions - Protocols for protection of the 

Environment 

 

REFERENCES: 

 1. Constitutional Law of India – J.N. Pandey 1997 (31st Edn.) Central Law Agency Allahabad.  

2. Administrative Law U.P.D. Kesari 1998. Universal Book Trade Delhi.  

3. Environmental Law H.N. Tiwari, Allahabad Law. Agency 1997.  

4. Environmental, A., Divan and Noble M. Environmental Law and Policy in India (cases, Materials and Statutes) 

1991 Tripathi Bombay.  

5. Environmental Policy. Forest Policy. Bare Acts – Government Gazette Notification.  

6. Environmental Laws of India-C.P.R. Environmental Education Centre. 
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INDUSTRIAL WASTEWATER TREATMENT 

Course 

Name 

Industrial Wastewater 

Treatment 
Course Code 22CVENPEIW 

SEE 

Duration 
03 Hrs 

Credits 03 
L-T-P 

 
3-0-0 CIE+SEE 

50+50 

 

 

Course Objectives: To provide an understanding of the mechanisms and processes used to treat waters that have 

been contaminated in some way by anthropogenic industrial or commercial activities prior to its release into the 

environment or its re-use.  

 

Course Outcomes: On completion of this course, students are able to 

CO1: Outline the effects of industrial wastes on the treatment plants, water bodies, soil and explain surveying of 

industrial waste for pretreatment programme. 

CO2: Explain wastewater treatment in specific industries and design treatment units. 

 

Unit – I  

Effects of Industrial Wastes on sewerage system and sewage treatment plants and receiving water bodies. Effects 

of waste additions on physical and chemical properties of soil.  

Unit – II  

Effluent standards and receiving water quality standards. Different aspects and choices of various disposal 

alternatives.  

Industrial waste survey-Process flow charts, condition of waste stream. Material balance, Sampling – Grab, 

Composite and integrated samples. Continuous monitoring – pH, Conductivity, Biomonitoring.  

Unit – III  

Pretreatment of industrial wastewater – Volume reduction, Strength reduction, Neutralization, Equalization and 

Proportion, Removal of Organic and inorganic dissolved solids.  

Unit – IV  

Wastewater treatment in specific industries and design of treatment units. Distillery, Sugar, Pulp and paper, 

Textile, Dairy, Fertilizer, Pesticides, Pharmaceutical.  

Unit – V  

Radio Active Wastes treatment- Low activity and high activity radiation, application of radioactive techniques for 

wastewater treatment. Bio-Remediation of contaminated soils and industrial wastes.  

Environmental Auditing: Introduction, Cost of Pollution, Environmental audit solutions, Financial and Managerial 

opportunities. Criminal and Regulatory liabilities.  
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REFERENCES:  

1. Nemerow N.N., (1971) “Liquid Waste of industry theories, “Practices and Treatment. Addison Willey New 

York.  

2. Azad N. S.,– “Industrial Wastewater Management Hand Book” McGraw Hill book Co.,  

New York.  

3. Ross R.D. (1968)– “Industrial Waste Disposal”, Reinhold Environmental Series – New York.  

4. Dickinson(1974)- Practical Waste Treatment and Disposal Applied Science publication, London.  

5. Mahajan (1984) –” Pollution control in Process industries”. TMH, New Delhi.  

6. Eckenfelder(2000)- “Industrial Water pollution Control”- McGraw hill Company, New Delhi American 

Chemical Society, Washington D.C. USA  
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TRANSPORT PROCESSES AND MODELLING OF AQUATIC SYSTEMS 

 

Course 

Name 

Transport Processes And 

Modeling Of Aquatic 

Systems 

 

Course Code 22CVENPETM 
SEE 

Duration 
03 Hrs 

Credits 03 
L-T-P 

 
3-0-0 CIE+SEE 

50+50 

 

 

Course Objective: To learn the principles of pollution transport, and estimation of extent of contamination by 

steady state 1-D modeling in aquatic system like streams, lakes, estuaries and ground-water. 

Course Outcomes: On completion of this course, students are able to : 

CO1: Identify importance and basics of Modelling; different types of outlets, characteristics of zones, ocean disposal 

and guide lines, single port and multiport system. 

CO2: Develop governing equations for transport of conservative and non-conservative contaminant in a aquatic 

system DO models, phosphorous model, fate transport through ground water. 

CO3: Predict and investigate contaminant extent in aquatic systems. 

UNIT-I 

Modelling – Introduction, applications in environmental management. Physical phenomena – advection, diffusion, 

dispersion, Fick’s laws of diffusion and convective - diffusion equations for turbulent & shear flow regimes.  

UNIT-II 

Steady-state water quality 33odeling – models for conservative and non-conservative substances.  

Data collection and analysis – specialized water quality surveys, estimation of decay and reaeration rates.  

UNIT-III 

1-D Oxygen balance models - Streeter-Phelps equation, critical point method.  

Calibration and verification of 1-D oxygen model. Error measures.  

UNIT-IV 

Mixing zones in rivers – types of outfalls and mixing regimes. Steady-state 2-D analysis. Field study methodology. 

Parameter estimation – lateral mixing co-efficient - critical point method – simple numerical problems. Dissolved 

oxygen models for lakes under completely mixed and stratified conditions. 

UNIT-V 

Eutrophication models - simplified nutrient loading models for rivers and lakes.  

Ocean disposal of wastewater - Siting and design of outfalls.  

Ground water pollution : 1D contaminant transport in porous medium –Governing equation and solution 

 

REFERENCES:  

1. Rich L.G., “Environmental Systems Engineering“, McGraw Hill.  
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2. Thomann R.V., and Mueller J.A., (1987), “Principles of Water Quality Management and Control”, Harper & 

Row Publications.  

3. Schnoor J.L., “Environmental Modelling – Fate and Transport of Pollutants in Water, Air and Soil”, John 

Wiley and Sons.  

4. Thomann R.V., (1980), “Systems Approach to Water Quality Management”, McGraw Hill.  

5. Lee C.C., and Lin S.D., (1999), “Handbook of Environmental Engineering Calculations”, McGraw Hill, New 

York.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


