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Semester Pape 

r 
Title of the paper Instruction 

hours / 
week 

Credits 

L T P L T P 

SEP 1 I Divisions of the Environment – 
Theory 

 
Water Quality Analysis – 
Practical (Discipline Specific 
Core) 

4 0 4 4 0 2 

AECC I Environmental Studies Online mode 2 0 0 

         

SEP 2 II Ecology – Theory and Practice 

Ecological methods - Practical 

(Discipline Specific Core) 

4 0 4 4 0 2 

SEP 3 III Climate change and its 
management-Theory 

 
Assessment of meteorological 
Parameters – practical 

 
(Discipline Specific Core) 

4 0 4 4 0 2 

SEP 3 1 Industrial Pollution Monitoring 
and management 

 
( Elective) 

3 0 0 2 0 0 

         

SEP 4 IV Biostatistics and GIS -Theory 

 
Applications of Biostatistics and 
GIS -Practical 

 
(Discipline Specific Core) 

4 0 4 4 0 2 

SEP 4 2 Environmental 
Entrepreneurship 

3  0 2 0 2 

 v  Skill enhancement 
internship 

3  3   2 

 SEP5 V P-5Natural Resources 
and Management –
Theory 
P-6 Water Pollution 
and Environmental - 
Toxicology  -Theory 
 
Waste Water analysis  
  -practical 

4 0 4 4 0 2 



(Discipline Specific 
Core) 
 

SEP6   P-7Air, soil, 
radioactive and noise 
pollution – theory  
 P-8 Environmental 
management  - 
theory    
  
 
Air, soil and noise 
analysis – practical  

 
(Discipline Specific 
Core) 

4 0 4 4 0 2 



 
 

 
B.Sc. (Basic/Hons.) Semester 1 

 
 

ES 1T1 – PHYSICAL ENVIRONMENT AND ITS 

COMPONENTS 

 

Number of 

theory 

credits 

Number of 

Lecture hours/ 

semester 

Number 

of 

Practical 

credits 

Number of 

practical hours/ 

semesters 

4 60 2 60 

 

Program Specific Objective 

PSO 1 To develop competency in understanding the interrelatedness of the 

divisions of the Environment 

PSO 2 To instill an introductory knowledge of the divisions of environment and 

develop necessary analytical skills to characterize their variations. 

PSO 3 To motivate and inspire to acquire contemporary understanding and skills 

leading to issue identification. 

PSO 4 To inculcate creativity and innovative spirit in the domain of human- 

environment interface leading to vocation/ entrepreneurial opportunities 

 

 

Course Outcomes 

CO 1 Demonstrate an entry level competence in understanding the 

environmental divisions and associated processes 

CO 2 Demonstrate the ability to carry out water quality analysis in the 

laboratory and interpret the results. 

CO 3 Ability to understand and appreciate the role of environmental parameters 

in specific day to day activities. 



CO 4 Be able to understand the demands and function in work environment 

dealing with environmental systems. 

 

 

Module Content Hours 

I Environmental Education: Definition, Aim, objectives and scope 

Environmental Science: Definition, aim of the study and scope.  

Differences between ecology and environmental science; Various  

approaches of studying Environmental Science.  

Components of environment: Definitions of atmosphere,  

hydrosphere,  lithosphere and  biosphere-  their complex  

interactions and significance 

10 

II Atmosphere: Evolution of the atmosphere – Principal 

components – Permanent and variable gases. Structure of the 

atmosphere on the basis of temperature and composition. 

Ozone chemistry - Depletion and recovery of stratospheric ozone 

monitoring, effects and control measures. 

Climatology: Differences between weather and climate; 

Insolation - Factors affecting the distribution. Solar (short-wave) 

and terrestrial (long-wave) radiations. Earth’s Albedo and Heat 

budget of the earth. Tropical monsoon climate – Tropical 

cyclones  and  their  impacts.  Weather  forecasting  and 

modification. 

18 

III Hydrosphere: Hydrologic cycle - process of heat energy transfer 

- Radiation, Conduction and Convection. Types of lifting and 

precipitation - Bergeron process – Cloud formation and  

classification. Forms of condensation; Forms of precipitation.  

Cloud seeding.  

Limnology: Definition – Lotic and Lentic environment.  

Differences between Lotic and Lentic systems.  

Lotic  environment:  Springs,  Stream  profile:  Potomon  and  

16  



 Rhithron.  

 
Lentic environment: Ponds, lakes and estuaries – their types.  

Photic and thermal stratification of Lentic systems.  

Marine environment: Zonation, Salinity status of marine  

environment, biotic communities of oceanic zones, acidification  

of sea water; ocean currents and tides –significance; Polymetallic  

nodules.  

Ground water: Definition. Zonation; Types of wells. Salinization of  

ground water in coastal regions. 

 

IV Lithosphere: Definition. Internal structure of the earth. 

 
Endogenic processes: Plate Tectonics – Earthquake and  

Volcanism –  

Causes, Effects, and Management.  

 
Exogenic processes: River, Sand dunes, Glaciation, Avalanches  

and Landslides. 

6 

V 
Mineralogy: Definition. Outline classification of minerals 

 
Petrology: Definition. Classification - Igneous, Sedimentary and 

Metamorphic rocks – their formation – types – uses. 

 
Pedology: Soil – definition – formation – soil profile. Soil profile. 

Soil characteristics – physical – texture, structure, porosity and 

density. Chemical – pH, cation exchange capacity, buffering 

capacity, sodium absorption ratio. 

Types – Alluvial; Black; Red and Laterite; Arid and Desert; Saline 

and Alkaline; Peaty and Marshy; Grassland, Forest and Mountain 

Soils. A brief account of Soil biota. 

10 

 

 
References 

 
Allaby, M. (2002). Basics of Environmental Science. Routledge. 



Barry, G. R. and Chorley, J. R. (2003). Atmosphere, Weather and Climate. Routledge, 

London. 

Alan H. Strahler and Arthur Newell Strahler (1994)- Physical Geography 

Critchfield, H. J. (1995). General Climatology. Printice Hall of India. 
 

Chand, 1963 Principles of Physical Geography: A Text Book of Physiography ; Author, 

A Das Gupta, An Kapoor, ; Publisher,; ISBN, 8121902584, 9788121902588. 

Horne, A. J., & Goldman, C. R. (1994). Limnology (Vol. 2). New York: McGraw- 

Hill. Lutgens, F. K. and Tarbuck, E. J. (1982). Atmosphere – Introduction to 

Meteorology. Prentice Hall Inc. 

Manahan, S. E. (2011). Fundamentals of environmental chemistry. CRC 

press. Miller, G. T., & Spoolman, S. (2015). Environmental Science. Cengage 

Learning. Miller, Jr. G. T. (1994). Living in the Environment: Principles, 

Connections andSolutions. Wadsworth Publishing Co. 

Miller, R. W. and Donahue, R. L. (1992). Soils – Introduction to Soils and Plant 

Growth. Prentice Hall of India. 

Mitra, A., & Chaudhuri, T. R. (2020). Basics of Environmental Science. New 

Central Book Agency. 

Nandini, N. (2019). A text book on Environmental Studies (AECC). Sapna 

Book House, Bengaluru. 

Wright, R. T. (2007). Environmental science: toward a sustainable future. Jones & 

Bartlett Publishers. 

 
 

 
Practical Course 1: List of experiments to be conducted 

 
ES 1P1: WATER QUALITY ANALYSIS 

 
(Total Teaching Hours = 30 hours ; Total Credits = 

2) 

1. Sampling technique of water 

2. Determination of pH – pH metric method 



3. Determination of Electrical Conductance – Conductivity metermethod 

4. Estimation of Turbidity – Nephelometric method 

5. TS, TSS & TDS – Gravimetric and Filtration method 

6. Estimation of Alkalinity – Acidimetric method 

7. Estimation of Hardness – EDTA Complexometric method 

8. Estimation of Chlorides – Argentometric method/kit test method 

9. Estimation of Dissolved Oxygen – Modified Winkler’s method 

10. Estimation of Fluorides – Fluoride meter method/SPADNS Reagentmethod 

11. Testing for E coli contamination in drinking water 
 

 
References 

 
Nandini, N. (2009). Handbook on water quality monitoring and Assessment. 

Sapna Book House, Bengaluru. 

Sawyer, C. N. and Mc Carty, P. L. (1978). Chemistry for Environmental 

Engineering. Mc Graw – Hill International. 

Saxena M M. (1990). Environmental Analysis: Water, Soil and Air. Edition, 

2. Publisher, Agro Botanical Pub. 

Standard Methods for Examination of Water and Wastewater. (2017). APHA – 

WEF. 

Trivedi, P. K. and Goel, P. K. (1984). Chemical and Biological Methods of 

Water Pollution Studies. Environmental Publication. 

Zhang, C. (2007). Fundamentals of environmental sampling and analysis. 

John Wiley & Sons. 



 
B.Sc. (Basic/Hons.) Semester 2 

 
Title of the Course: ES 1T2 - ECOLOGY – THEORY AND PRACTICE 

 
 

 

Number of 

Theory Credits 

Number  of  lecture 

hours/semester 

Number of practical 

Credits 

Number of practical hours/ 

semester 

4 60 2 60 

 
 

 

Programme outcomes 

CO 1 
Demonstrate an entry level competence in understanding the ecological 

dynamics and their influence on humans and anthropogenic endeavours. 

CO 2 
Demonstrate  the  ability  to  carry  out  ecological  analysis  in  field 

conditions/laboratories and make appropriate judgements. 

CO 3 
Ability to understand and appreciate the role of ecology and system 

dynamics in specific habitats/agroecosystems. 

CO 4 
Be able to understand the demands and function in work environment 

dealing with environmental systems. 

 

Module Content Hrs 

I Ecosystem Ecology: 

Levels of organization, Ecology: History of Ecology: 

Contributions of E.P. Odum, Wallard, Darwin, Mishra Divisions 

of Ecology - approaches in studying Ecology. 

Ecosystems – Definitions. Classification of ecosystem – 

Terrestrial and Aquatic with their divisions. Structure of the 

ecosystem - Function of ecosystem - food chain – food web – 

bio-magnification. Ecological pyramids – Types. 

10 hrs 



 
Biogeochemical cycles: Classification. Carbon and Nitrogen 

cycles – 

anthropogenic influences on these cycles. 

Energy flow in an ecosystem – productivity - trophic levels; 

Study of pond and crop land ecosystems; Models: Types; 

homeostasis and feedback mechanisms. 

 

II Community Ecology: 

Definition, Characteristics of a Community – Species diversity, 

growth form and structure, dominance, relative abundance, 

trophic structure. 

Biotic and Abiotic factors: Influence Temperature, 

Wind and Water, Edaphic, Topographic on flora and fauna. 

Concept of Limiting Factors: Liebig’s Law of Minimum; 

Shelford’s Law of Tolerance and the combined concept. 

Biomes: Definition , Classification of biomes; comparative 

study of Biomes, Ecotone and Edge effect; Ecological 

equivalents; Ecotypes and Ecophenes; Ecological indicators. 

Ecological Niche: Concept and Types of niches- Realized and 

Fundamental Niche : Spatial, Trophic and Multidimensional – 

Niche parameters: Form, Position and Width – Niche 

Partitioning. 

11hrs 

III Population Ecology: 

Population Ecology: Definition, Characteristics of Population: 

Density – Natality – Mortality – Age distribution – Growth form- 

Population Equilibrium – Biotic potential – Carrying capacity – 

Dispersal – Dispersion – Population fluctuations – Population 

regulation. 

12hrs 

IV Evolutionary Ecology 12hrs 



 Evolution: Definition – Darwin’s postulates - Natural selection 

– Types – Industrial Melanism - Pesticide resistance. 

Co-evolution; – Batesian and Mullerian mimicry, Types of 

Mimicry protective and warning colouration. 

 

V Restoration Ecology and Sustainability 

Ecological succession – Primary and Secondary succession – 

Natural and man-influenced succession, – Hydrarch and 

Xerarch - Climax vegetation and their theories. 

Restoration Process a) Steps in the process b) Understanding 

limitations- biological limitations, chemical limitations, 

overcoming limitations- revegetation, mulching, equipment, 

phytoremediation, collaborative restoration 

15hrs 

   

 
References 

1. Agarwal, K. C. (1999). Environmental Biology. Agro Botanica. 

2. Beck, W. S., Liem, K. F. and Simpson, G. G. (1991). Life – Introduction to Biology. 

i. Harper Collins Publications. 

3. Chapman, J. L. and Reiss, M. J. (1995). Ecology – Principles and Applications. 

i. Cambridge University Press. 

4. Dash, M. C. (2001). Fundamentals of Ecology. Tata McGraw-Hill 

Publishing Co. Kormondy, E. J. (1996). Concepts of Ecology. Prentice Hall 

of India. 

5. Mamta Rawat, Sumit Dookia and Chandrakasan Sivaperuman. (2015). Aquatic 

Ecosystem: Biodiversity, Ecology and Conservation. Springer publication. 

6. McCleery, Robert A., Moorman, Christopher, Peterson, M. Nils (Eds.). (2014). 

i. Urban Wildlife Conservation - Theory and Practice. Springer 

publication. 

7. Odum, E. P. (1971). Fundamentals of Ecology. W.B. Saunders Co. 

8. Raven, P. H. and Johnson, G. B. (1995). Biology. Wm. C. Brown Publications. 

Ricklefs, R. E. and Miller, (1999). Ecology. W.H. Freeman and Co. 



9. Smith, T. M. and Smith, R. L. (2007). Elements of Ecology. Pearson 

Education. Taylor, T. J., Green, N. P. O. and Stout, G.W. (1998). Biological 

Science Soper, R. 

i. (ed.). Cambridge University Press. 

10. Wallace, R. A. (1990). Biology – The World of Life. Harper Collins Publications. 
 

 
Content of Practical Course 2: List of experiments to be conducted 

ES 2P1: ECOLOGICAL METHODS 

 
(Total Teaching Hours = 52; Total Credits = 2) 

 
1. Sampling technique of plankton. 

2. Quantitative estimation of plankton – Sedgwick-Rafter method 

3. Identification of Planktons. 

4. Determination of organic pollution – Palmer’s Algal Pollution index 

5. Demonstration of primary productivity of a pond – Light and Dark bottle 

method 

6. Estimation of primary productivity of terrestrial vegetation – 

Chlorophyll method 

7. Estimation of primary productivity of grasses – Harvest method 

8. Study of plant community – Individual count method/Quadrat method 

9. Study of animal community – Line transect method 

10. Study of Ecological specimens- Mutualism and Commensalism 

11. Field Study: Birds and Butterflies backyard bird community using bird app 

References 

1. Michael, P. (1986). Ecological Methods for Field and Laboratory Investigations. 

i. Tata Mc Graw-Hill Publishing Co. Ltd. 

2. Rolan, R. G. (1973). Laboratory and Field Investigations in General Ecology. 

i. Macmillan Co. 

3. Standard Method for Examination of Water and Wastewater. (2017). APHA – 

i. WEF. 

4. Subrahmanyam, N. S. and Sambamurty, A. V. S. S. (2000). Ecology. Narosa 



Publishing House. 

5. Trivedi, P. K. and Goel, P. K. (1984). Chemical and Biological Methods of 

Water Pollution Studies. Environmental Publications. 



III SEMESTER 

CLIMATE CHANGE AND ITS MANAGEMENT 

Total Hours : 60 hours (4 credits) 
 

Number of 

Theory Credits 

Number  of  lecture 

hours/semester 

Number of practical 

Credits 

Number of practical hours/ 

semester 

4 60 2 60 

 
 

 
Goal of this course is to expose the students to fundamental concepts of climate, its 

influencing factors, climate change and relationship with sustainability .after this course the 

students will be able to recognize the real world problems that can happen due to climate 

change ,aware of mitigation techniques using sustainable technology to tackle climate 

change impact and respond accordingly. 

 

 
Course outcomes: 

 

CO 1 Explain the fundamental concepts of climate and its influencing factors 

CO2 Explain the factors affecting climate change and its harmful impacts due to 
climate change 

CO3 Discuss the problems due to urbanization and need for sustainable 
development 

CO4 Demonstrate the various adaptation and mitigation techniques for combating 
climate change 

CO5 Discuss various policy ,case studies on climate change 

 

Unit I: Introduction to Climatology 

Definition, difference between climate and weather, primary parameters- temperature and wind 
secondary parameters-humidity, pressure, precipitation and solar radiation- heat budget of the 
earth;; cyclones, anticyclones, role of latitude and earth tilt; Global climatic phenomena – ENSO, El 
Nino, La Nina, Walker Cell, Hadley Cell, El Nino Modoki and La Nina Modoki. Indian Ocean Dipole 
(IOD). 

12 hours 

Unit II: Impact of global climate change 

Climate change-Definition, Discovery of climate change- Time lane; Greenhouse effect: Definition,  

sources: natural and anthropogenic, global warming, potential of greenhouse gases, global  

dimming, Sinks of greenhouse gases: terrestrial and aquatic; Ecosystem disruptions: Change in  

cryospheres; Ocean acidification, coral bleach, biodiversity loss, drought and desertification, flood  

and forest fires.  



Social impacts: Emerging heat related illness, Climate refugees; Economic impacts: Agro-climatic  

zones in India; disruption in crop cultivation, threat to food security, loss of livelihood, impact on  

energy production; warming and global inequality: nonlinear effect of warming.  

12 hours 

Unit III: Climate Change Mitigation 

Energy sector, energy efficiency measures, renewable energy, green technologies, carbon capture 

and storage, bioenergy plantations; Zero Carbon Alternatives (ZCA). 

Sustainable transportation: low carbon fuels: Gasohol, e-vehicles, hybrid vehicles; hydrogen fueled  

for railway, Sustainable Aviation Fuels (SAF), waterways; urban planning and transportation.  

Sustainable agriculture: Methane emission utilization, carbon stocking: afforestation; Application of 

Remote Sensing and Information Technology. 

12 hours 

Unit IV: Climate Change Adaptation 

Definition and principle of adaptation; Strategies to protect rural and farming communities: 

traditional practices; Climate smart crops and livestock (CGIAR), wetland conservation; coastal 

zones: blue economy, sea wall and mangrove restoration. 

Sustainable Urbanisation: Green buildings and Greenbelt development; Carbon foot print inventory, 

Carbon Trade: Synergy and Trade-off ;The Kyoto Protocol (1997-Article17); carbon cap, carbon 

offsets; Green Premium, carbon neutrality, net zero emissions, carbon positive and carbon negative, 

Case studies: Jindal Vijaynagar Steel; Powerguda , AP; Handia Forest, MP; Carbon Credit Traders in 

India; Advantages and Disadvantages. 

12 hours 

Unit V: Policy 

International Climate Changes agreement, IPCC, Paris Agreement, National Action Plan for Climate  

change (NAPCC), Nationally Determined Contribution (NDC), The District Level Climate Risk  

Assessment for India: mapping flood and drought risks; Catastrophic Bonds; Framework for  

Sovereign Green Bonds (GoI), Karnataka State Climate Action Plan. 

 
Text/Reference Books 

Greta Thunberg (2024), The Climate Book, Penguin Books. 

Bill Gates (2021), How to Avoid a Climate Disaster, Allen Lane. 

Lal, DS, Climatology, Published by Sharda Pustak Bhawan, ISBN8186204121 

Karthik Karuppu (2019) Green Building Guidance: The Ultimate Guide for IGBC Accredited Professional 

Examination Book, NVICO Notion Press. 



Jonathan Tomkin, Tom Theis (2018), Sustainability - A Comprehensive Foundation, 12th Media 

Services. 

Keith D. Alverson, Zinta Zommers (2018) Resilience: The science of adaptation to climate change, 

Elsevier. 

Leal Filho, W., Azul, A.M., Brandli, L., Özyuar, P.G., Wall, T. (Eds.), Sustainable Cities and Communities, 

Springer. 

John T. Hardy, Jean Ponce (2003), Climate Change - Causes, Effects, and Solutions, Wiley Publications. 

Intergovernmental Panel on Climate Change (IPCC) reports 

Pradhan Mantri Kaushal Vikas Yojana 
 
 
 

 
III SEMESTER 

Practicals 

Assessment of Meteorological Parameters 
 

 
Primary parameters 

1. Minimum and Maximum Temperature 

2. Wind speed and direction 

Secondary parameters 

3. Humidity 

4. Atmospheric pressure 

5. Study of clouds 

6. Rainfall 

7. Sunshine – Solar Intensity (Earth’s Albedo) 

8. Construction of wind rose 

9. Measurement of CO and CO2 

10. Carbon Sequestration and storage 

11. Calculation of carbon foot print 

12. Representation of climatic data using graphical method-climograph, hythergraph 

13. Field Visit- City Meteorological Department 
 
 

 
CIA : Activity related to Climatology 



 



 
Elective 2: Environmental Entrepreneurship 

 

 
Programme Outcomes 

. 

Course Outcomes 

 CO1: Define entrepreneurship and explain the roles, types, and functions of 

entrepreneurs. 

 CO2: Describe environmental entrepreneurship and assess opportunities 

using the triple bottom line and circular economy principles. 

 CO3: Examine the role of women entrepreneurs and identify key support 

organizations promoting women-led businesses in India. 

 CO4: Develop an eco-friendly business model using concepts like life cycle 

assessment, green logistics, and sustainable branding. 

 CO5: Identify and evaluate key skill development programs and funding 

agencies supporting environmental start-ups in India. 

 

 
Elective 2: Environmental Entrepreneurship 

Total number of teaching hours = 30 

Unit Content Activity No of 

Hours 

1 Introduction to Entrepreneurship  5 

 Definition: Entrepreneur, relation between 

Entrepreneur, Entrepreneurship and Enterprise 

;Qualities of an Entrepreneur , Classification of 

Entrepreneurs, Functions of an entrepreneur, 

motivating factors for Entrepreneurs (Internal and 

External), Importance of Entrepreneurship 

Brainstorming 

to bring out the 

hidden 

potential 

 

2 Environmental Entrepreneurship  5 

 Definition, Triple Bottom Line (People, Planet, Profit); 

The virtual cycle of Ecopreneurs; scope of 

Environmental Entrepreneurship. 

Identification of 

opportunities 

 



 Difference between invention and innovation. 

Zero-Waste Concept: Circular Economy Model 

Opportunities for Environmental Entrepreneurship: 

Global, National and regional. 

  

3 Women Entrepreneurs  5 

 Definition, qualities of women entrepreneurs; 

functions of women entrepreneurs; Problems 

encountered by women entrepreneurs. 

Organisations promoting women entrepreneurs in 

India: National Resource Centre for Women (NRCW); 

Women’s India Trust (WIT); Women Development 

Corporation (WDC); Association of Women 

Entrepreneurs in Karnataka (AWAKE); Working 

Women Forum (WWF) and Self Employed Women’s 

Association (SEWA) 

Interview with 

a successful 

woman 

Entrepreneur 

 

4 Development of Eco-friendly Model  5 

 Eco-friendly Production & Resource Efficiency, Green 

Business Models :B2B- Business to Business, B2C- 

Business to Consumer, C2C- Consumer to 

Consumer, B2G- Business to Government, D2C- 

Direct to Consumer; Social Enterprises; Sustainable 

Procurement and Green Logistics; Life Cycle 

Assessment (LCA) and Carbon Footprint Reduction; 

Climate Action SDG-13; Green start-ups and 

Incubation Centres, Ethical Advertising & Avoiding 

Green washing; Green Marketing Strategies & Eco- 

conscious Consumer Behaviour, Branding for 

Sustainable Businesses, Intellectual Property Rights. 

Create a 

business 

model canvas 

for an 

environmental 

start-up 

 

5 Skill Developing and Funding Agencies in India  5 

 Entrepreneurial Guidance Bureau (EGB); The 

National Institute of Entrepreneurship and Small 

Business Development (NIESBUD), Indian Institute 

of Entrepreneurship (IIE), Guwahati, Ministry of 

Industry , GoI; Entrepreneurship Development 

Institute of India (EDII), sponsored by IDBI and 

Visit any one of 

the agencies 

and find out 

the protocol 

 



 Industrial Credit and Investment Corporation of India 

(ICICI) and State Bank of India. 

  

6 Case Studies on successful Ecoprenuers  5 

 1. Daily Dump 

2. Paper tree, Manipal University 

Final business 

pitch 

presentation 

 

3. Recycle Trade India, Bangalore  

4. Conserve India, Haryana  

5. SAAHAS, Bangalore  

6. Jugruth Tech  

7. www.kuppathotti.com  

 
References: 

 

 
1.  Sinha, J., & Bhammer, S. (2025). India's green startups: Entrepreneurs that 

are driving growth. Juggernaut. 

2. Dhar, S. N., Roy, D., & Roy, S. (2024). Environmental sustainability and 

entrepreneurship: Issues and imperatives. 

3. Prabhu, D. B. (2021). Mining green gold: Prospecting 25 profitable and 

scalable environment-centric business ideas. Notion Press. 

4. Kirkwood, J., & Walton, S. (2021). Sustainable entrepreneurship: How 

entrepreneurs create value from sustainable opportunities. Emerald 

Publishing 

5. Offord, A. (2015). What is environmental entrepreneurship? Crabtree 

Publishing Company. 

6. Sushila Ravindranath (2010), The CII Entrepreneur’s Handbook- Practical 

advice for Starting a New Business, Westland . 

Online Material links 

 (4) Environmental Entrepreneurship 

 Sustainability, Innovation, and Entrepreneurship - Table of Contents 

http://www.kuppathotti.com/
https://www.academia.edu/1512815/Environmental_Entrepreneurship
https://saylordotorg.github.io/text_sustainability-innovation-and-entrepreneurship/


 



B.Sc. (Basic/Hons.) Semester 4 
Title: ES2 T4- BIOSTATISTICS AND GIS (Theory) 

 
 

 

Number of 

theory 

credits 

Number  of 

Lecture hours/ 

semester 

Number of 

Practical 

credits 

Number of practical 

hours/ semesters 

4 60 2 60 

 
 
 
 
 
 

 

Content of Theory Course 1 60 Hrs 

 
Unit – 1 Introduction to Research Methodology 

10 

Research methodology: Meaning, objectives, types, approaches and 
significance of research. Criteria of good research. 

 

Research problem and design: Research problem, selecting a problem, 
necessity of defining the problem and techniques for defining. Research 
design – need, features and types. Principles of experimental design. 
Basic steps in writing scientific report. 

 

Unit 2 – Biostatistics 10 

Introduction: Meaning, scope, characteristics, importance of 
biostatistics in the field of environmental sciences 
Data collection and sampling: Primary and secondary data collection, 
census and sample. Sampling – need, types (random and non-random) 
and methods, Sampling and non-sampling errors. 

 

Unit – 3 Classification , tabulation and data representation 10 

Classification and tabulation: Meaning, objects, characteristics, basis 
Principles; Tabulation- meaning, advantages, process and rules, various 
types. 
Data representation: Types: Diagrammatic – line, bar and pie 
diagrams. Graphical – histogram, frequency polygon and ogive. 

 

Unit – 4 Central tendency ,variation and Correlation 20 

Measures of Central tendency: Arithmetic mean, median and mode. 
Measure of Variation: Range, standard deviation, co-efficient of 

variation. 

 



Correlation: Measuring correlation by Scatter diagram, Karl Pearson’s 
co-efficient of correlation. 
Testing of hypothesis: Basic concepts in testing hypothesis, Test of 
significance, Student’s t-test, Chi square distribution 

 

Unit – 5 Introduction to GIS 10 

Definition, components, history, GIS data, Introduction to spatial data 
(focus on environment), along with a beginners guide to QGIS,Gis 
digitisation of lines,points and polygons 

, 

 

 
Reference Books: 

 

1. Kothari, C.R. 1991. Research Methodology – Methods and Techniques.Wiley Eastern Ltd. 
2. Khan, I.A. and Khanum, A. 1994. Fundamentals of Biostatistics. Ukaaz Publications. 
3. Christian, G.D. 1994. Analytical chemistry. John Wiley and sons Inc. 
4. Day, R.A. and Underwood, A.L. 1993. Quantitative analysis. Prentice hall of India. 
5. Kennedy, J.H. 1984. Analytical Chemistry: Principles. Saunders College Publishing. 
6. Settle, F.A. (ed.) 1997. Handbook of instrumental techniques for Analytical Chemistry. 

Prentice Hall Inc. 
7. Skoog, D.A. and West, D.M. 1980. Principles of Instrumental Analysis. Saunders College 

Publishing. 
8. Upadhyay,A., Upadhyay, K. and Nath, N. 2002. Biophysical Chemictry- Principles and 

Techniques. Himalaya Publishing House. 
 
 
 
 
 
 
 
 
 

 

APPLICATION OF BIOSTATISTICS AND GIS (PRACTICALS) 
 

 

Unit No Unit Details 

 
1.0 

 
Construction of frequency table and frequency polygon of vegetation or 
insects (morphological parameters)- data to be generated by student. 

 
2.0 

 
Computation of mean, median and mode for vegetation or insects 
(morphological parameters)- data to be generated by student. 

 
3.0 Computation of standard deviation and co-efficient of Variation by 

micrometric method. 



  

 
4.0 

 
Computation of correlation – data to be generated by student. 

 
5.0 

 
Introduction to MS Excel 

 
6.0 

 
Basics of Excel: Central tendency, dispersion, correlation and graphical 
representation. 

 
7.0 

 
Introduction to open-source GIS software- QGIS 

 
8.0 

 
Importing of map and georeferencing 

 
9.0 

 
Adding of polygons, lines and points on GIS map. 

 
10.0 

 
Project Report- Using Excel, collected field data is represented graphically 
and using GIS map the field location map has to be georeferenced. 



 
Elective 2: Environmental Entrepreneurship 

 

 
Programme Outcomes 

. 

Course Outcomes 

 CO1: Define entrepreneurship and explain the roles, types, and functions of 

entrepreneurs. 

 CO2: Describe environmental entrepreneurship and assess opportunities 

using the triple bottom line and circular economy principles. 

 CO3: Examine the role of women entrepreneurs and identify key support 

organizations promoting women-led businesses in India. 

 CO4: Develop an eco-friendly business model using concepts like life cycle 

assessment, green logistics, and sustainable branding. 

 CO5: Identify and evaluate key skill development programs and funding 

agencies supporting environmental start-ups in India. 

 

 
Elective 2: Environmental Entrepreneurship 

Total number of teaching hours = 30 

Unit Content Activity No of 

Hours 

1 Introduction to Entrepreneurship  5 

 Definition: Entrepreneur, relation between 

Entrepreneur, Entrepreneurship and Enterprise 

;Qualities of an Entrepreneur , Classification of 

Entrepreneurs, Functions of an entrepreneur, 

motivating factors for Entrepreneurs (Internal and 

External), Importance of Entrepreneurship 

Brainstorming 

to bring out the 

hidden 

potential 

 

2 Environmental Entrepreneurship  5 

 Definition, Triple Bottom Line (People, Planet, Profit); 

The virtual cycle of Ecopreneurs; scope of 

Environmental Entrepreneurship. 

Identification of 

opportunities 

 



 Difference between invention and innovation. 

Zero-Waste Concept: Circular Economy Model 

Opportunities for Environmental Entrepreneurship: 

Global, National and regional. 

  

3 Women Entrepreneurs  5 

 Definition, qualities of women entrepreneurs; 

functions of women entrepreneurs; Problems 

encountered by women entrepreneurs. 

Organisations promoting women entrepreneurs in 

India: National Resource Centre for Women (NRCW); 

Women’s India Trust (WIT); Women Development 

Corporation (WDC); Association of Women 

Entrepreneurs in Karnataka (AWAKE); Working 

Women Forum (WWF) and Self Employed Women’s 

Association (SEWA) 

Interview with 

a successful 

woman 

Entrepreneur 

 

4 Development of Eco-friendly Model  5 

 Eco-friendly Production & Resource Efficiency, Green 

Business Models :B2B- Business to Business, B2C- 

Business to Consumer, C2C- Consumer to 

Consumer, B2G- Business to Government, D2C- 

Direct to Consumer; Social Enterprises; Sustainable 

Procurement and Green Logistics; Life Cycle 

Assessment (LCA) and Carbon Footprint Reduction; 

Climate Action SDG-13; Green start-ups and 

Incubation Centres, Ethical Advertising & Avoiding 

Green washing; Green Marketing Strategies & Eco- 

conscious Consumer Behaviour, Branding for 

Sustainable Businesses, Intellectual Property Rights. 

Create a 

business 

model canvas 

for an 

environmental 

start-up 

 

5 Skill Developing and Funding Agencies in India  5 

 Entrepreneurial Guidance Bureau (EGB); The 

National Institute of Entrepreneurship and Small 

Business Development (NIESBUD), Indian Institute 

of Entrepreneurship (IIE), Guwahati, Ministry of 

Industry , GoI; Entrepreneurship Development 

Institute of India (EDII), sponsored by IDBI and 

Visit any one of 

the agencies 

and find out 

the protocol 

 



 Industrial Credit and Investment Corporation of India 

(ICICI) and State Bank of India. 

  

6 Case Studies on successful Ecoprenuers  5 

 1. Daily Dump 

2. Paper tree, Manipal University 

Final business 

pitch 

presentation 

 

3. Recycle Trade India, Bangalore  

4. Conserve India, Haryana  

5. SAAHAS, Bangalore  

6. Jugruth Tech  

7. www.kuppathotti.com  

 
References: 

 

 
1.  Sinha, J., & Bhammer, S. (2025). India's green startups: Entrepreneurs that 

are driving growth. Juggernaut. 

2. Dhar, S. N., Roy, D., & Roy, S. (2024). Environmental sustainability and 

entrepreneurship: Issues and imperatives. 

3. Prabhu, D. B. (2021). Mining green gold: Prospecting 25 profitable and 

scalable environment-centric business ideas. Notion Press. 

4. Kirkwood, J., & Walton, S. (2021). Sustainable entrepreneurship: How 

entrepreneurs create value from sustainable opportunities. Emerald 

Publishing 

5. Offord, A. (2015). What is environmental entrepreneurship? Crabtree 

Publishing Company. 

6. Sushila Ravindranath (2010), The CII Entrepreneur’s Handbook- Practical 

advice for Starting a New Business, Westland . 

Online Material links 

 (4) Environmental Entrepreneurship 

 Sustainability, Innovation, and Entrepreneurship - Table of Contents 

http://www.kuppathotti.com/
https://www.academia.edu/1512815/Environmental_Entrepreneurship
https://saylordotorg.github.io/text_sustainability-innovation-and-entrepreneurship/


 



SEMESTER – V 

Project report writing  
Extension activity and Internship   

  
Extension activity    

1. Understand the rural/tribal social system and the utility of Natural resources   

2. Understand the nature of government intervention in support of stakeholders in 

the region  

3. Develop the capacity to critique the interventions of both the voluntary 

organizations and the governmental agencies.  

4. Encourage sustainable living , appreciate its value in terms of self-development, 

interpersonal relationship, sense of organization, management and taking 

responsibility  

5. Acquire skills in planning, organizing, implementing the camp  
 Process:  
  
 The department has to identify a cluster of villages to undertake developmental initiatives keeping in 
view the methods of Sustainable development in general and working with communities in 
particular.   
The department has to organize required number of visits to the chosen cluster and select a village to 
organize the five days rural camps.   
The village has to be identified well in advance so as to facilitate the faculty, in charge and the camp 
co-ordinator and the students to understand the community and its requirements of sustainable 
intervention.   
 The students have to carry out pilot study has to be undertaken under the supervision of the camp 
coordinator.   
The student have to document the environmental performance.  
  
  
Evaluation   
50 %  evaluation  BY THE EXTERNAL  
50% evaluation for report and viva Voce     
  
  
  
Internship with industry/start up units   
  

 Visit an industry/SUSTAINABLE NATURAL FARMING/URBAN GREEN 
SPACES,ECOTOURISM,ENVIRONMENTAL AUDITING/ANY RESEARCH VONNECTED WITH 
ENVIRONMENTAL SCIENCE  and submit report on its activities  

  
 Prepare a Project report to start a Start-ups Unit.  

  
 Visit an incubation centre and submit report on its activities  

  
  
 
 
 



Processes: The student identifies the  the location, water source, raw materials products and by 
products water consumption details, waste water generated, manufacturing flow chart, hazardous 
waste management , Biodiversity  and governance should be documented in the report.  
  
  
Evaluation   
50% evaluation from company’s internship  
50% evaluation for report and viva Voce.   
  

  

  
 



 

B.Sc. (Basic/Hons.) Semester V  
Title of the course- ES3T5- Natural Resources and Management -Theory  

 

Number of 

Theory Credits 

Number  of  lecture 

hours/semester 

Number of practical 

Credits 

Number of practical hours/ 

semester 

4 60 2 60 

 
  

Course Objectives:  

1. Understand the varied aspects of Natural resources management such as land, 

water, energy, forest and biodiversity.  

2. Study the different agricultural types followed in India, with an analysis of 

important food and commercial crops and other products.  

3. Understand the availability, extraction process, benefits and impacts of 

renewable energy sources.  

4. Study forest types, and understand the social and joint forest management 

schemes of India.  

5. Study the various in-situ and ex-situ biodiversity conservation techniques to 

conserve wildlife species, both in the wild and in captivity.  

6. Evaluation of the various in situ and ex-situ conservation projects in India 

(Project Tiger, Gir Lion project, Elephant conservation, Crocodile Breeding 

project, Olive Ridley Turtle conservation, etc).  

Course Outcomes: At the end of the course, student will be able to:  

1. Understand the concepts of land, energy, water, forest and biodiversity 

management - knowledge  

2. Applying the above knowledge to study rates of deforestation, wildlife loss and 

poaching activities using GIS software and other methods - skill  

3. Developing innovative measures to prevent forest and wildlife loss, green 

energy technologies, save water resources and enhance agricultural productivity – 

attitude  
  

  
  

Unit 
No.  

  
Unit Details  

No. of 
Teaching 

Hours  

1.0  Natural resources: Definition, classification based on utility potential.  2 

  
 2.0  

Water resources: Water budget of India. Dams – types and impacts, alternative 
solution to dams. Water conservation strategies in India – watershed 
management, rain water harvesting, Inter-linking of rivers.   

 10 



  
 3.0  

Land resources: Land use patterns and agricultural practices in India. Soil erosion 
by water and wind - impacts and control measures. Impacts of mining of minerals, 
and quarrying of rocks, Impacts of exploration of oil and natural gas.   

8 

  
4.0  

Conventional and non-conventional Energy resources:  Definition, classification of 
energy resources. Conventional energy resources – coal, oil and natural gas – 
impacts. Non-conventional energy resources – solar, wind, tidal, micro-hydel, 
ocean thermal and geothermal. Alternate energy resources – biogas and biofuels 
(gasohol and hydrogen fuel). Impacts of nuclear energy.  

10 

  
  

5.0  

Forest resources: Importance of forestry, non-timber forest products, forest based 
medicinal and pharmaceutical industries (any five). Forest fire – causes, types and 
impacts. Afforestation and Joint forest management – social forestry - agro-silvi, 
pastor-silvi, agro-pastro and agro-pastro-silvi system. People’s participation in 
conservation - Chipko and Appiko movements. Role of women in forest 
conservation. Forest Act, 1927 – salient features.  

10 

  
  
  

6.0  

Biodiversity and wildlife: Definition, significance of biodiversity and wildlife, status 
of wildlife in India (with reference to Royal Bengal tiger, Asiatic lion, Asian 
elephant, Gangetic dolphin and Olive ridley turtle). Biodiversity hotspot – 
definition, hotspot map of world and India. Threats for extinction (with ref. to 
above five species).   
  
Wildlife conservation: In-situ and ex-situ conservation. In situ methods – National 
parks, Wildlife sanctuaries and Biosphere reserves. Ex-situ methods – Botanical 
and zoological parks, captive breeding – long term and short term, germ plasm, 
seed bank, genetic engineering techniques. Conservation projects – Crocodile (ex-
situ), Tiger and Elephant (In-situ). Wildlife Protection Act, 1972 – salient features.  

 10  
 

 

 

     10 

Reference Books:  

1. Sharma, Budh Dev. Indian Wildife: threats and preservation. Anmol 

Publications, New Delhi, 2002.  

2. Hosetti, B.B. Concepts in wildlife management. Ed. 2. 2005.  

3. Khan, BH. Non conventional energy resources. Tata McGraw Hill Company.  
  

  

  

  

  
B.Sc. (Basic/Hons.) Semester V  

Title of the course- ES3T6- Water Pollution and Environmental Toxicology   
 

Number of 

Theory Credits 

Number  of  lecture 

hours/semester 

Number of practical 

Credits 

Number of practical hours/ 

semester 

4 60 2 60 

  
  

Course Objectives:  

1. To understand the basic concepts of ground and surface water pollution; also oil 

and thermal pollution of oceans.  



2. Special emphasis is on the study of conventional and latest techniques of water 

and waste water purification / treatment and recycle/ re use. Water quality 

standards are also emphasized.  

3. Understand the impacts of various industrial effluents and their treatment 

methods.  

4. Study the basic concepts of Environmental toxicology.  

Course Outcomes: At the end of the course, student will be able to:  

1. To understand the basic concepts of ground and surface water pollution; also oil 

and thermal pollution of oceans.  

2. To be able to apply latest techniques of water and waste water purification / 

treatment and recycle/ re use.  

3. To be able to evaluate the Water quality and compare to standards .  

4. To be able to characterizes the impacts of various industrial effluents and 

suggest their treatment methods.  

5. To be able to calculate LD50 and ED50 and comment on toxicological impact of 

effluents..  

  

  

  

  

  
Unit 

No.  

Unit Details  No. of 

Teaching 

Hours  

  

1.0  Water pollution: Definition, sources and classification of water 

pollutants  

   20 

1.1  Surface water pollution: Sources and effects.   

1.2  Ground water pollution: Sources, effects and control measures of 

fluoride, nitrate and arsenic pollution.   

1.3  Thermal pollution: Sources, effects and control measures of thermal 

pollution on aquatic biota.   

1.4  Oil pollution: Sources, effects and control measures of oil spills on 

aquatic biota.   

2.0  Sewage treatment: Disposal by dilution, disposal of sewage on land. 

Sewage sickness. Preliminary (screening, low equalization and primary 

sedimentation), secondary (Major processes – activated sludge process, 

trickling filter and upflow anaerobic sludge blanket process. Minor 

processes – rotating biological contactor, aerated lagoon and oxidation 

pond) tertiary (disinfection by chlorine and ozone, pressure sand and 

activated carbon filter) and advanced (reverse osmosis, electro dialysis, 

ultra filtration and ion exchange) treatment methods.   

    20 

2.1  Effluent treatment: Characterization and process of treatment of effluent 

from tannery, paper and pulp, distillery and electroplating industry.  

2.2  Water quality standards: BIS, USPH and WHO standards. Salient 

features of Water Act, 1974.   



3.0  Environmental toxicology: Introduction, types of toxic substances, types 

of dose-response relationship, types of bioassays, objectives of static and 

continuous test procedures.   

       

     20 

3.1  Toxicants in air and water – lead, cadmium, mercury, pesticide (any 

one), dioxins and radioactive substance (any one).   

3.2  Toxicity testing: Evaluation of toxicity – Acute, sub-chromic and In-

vitro toxicity test.   

3.3  Toxicological effects: Teratogenic, mutagenic and carcinogenic effects. 

Endocrine disruption. Effects of drugs on reproductive system 

(thalidomide incident).   

  
Reference Books:  

1. Agarwal, S.K. Water pollution. APH Publishing Corporation. 2009.  

2. Tchobanoglous, G., Burton, F.L., Metcalfe and Eddy (ed). 2004. Wastewater Engineering: 

Treatment and Reuse. Mc Graw Hill Puclishing Company.  

3. Hollinger, M.A. and Derelanko, M.J. Handbook of toxicology. CRC Press, 2002.  

OBJECTIVES  

5. To understand the basic concepts of ground and surface water pollution; also oil and 

thermal pollution of oceans.  

6. Special emphasis is on the study of conventional and latest techniques of water and waste 

water purification / treatment and recycle/ re use. Water quality standards are also 

emphasized.  

7. Understand the impacts of various industrial effluents and their treatment methods.  

8. Study the basic concepts of Environmental toxicology.  

 

       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

  Practical  

ESP VI 

SEMESTER 5: Waste Water analysis  

(Total Teaching Hours = 30 hours ; Total 

Credits = 2) 

 

   

Unit 

No.  

Unit Details  

  

1.0  Sampling of waste water 

Estimation of BOD 

2.0  Estimation of COD 

3.0  Estimation of Iron  

4.0  Estimation of Chromium  

5.0  Estimation of Copper (Demonstration)  

6.0  Estimation of phosphate  

7.0  Estimation of nitrate  

8.0  Estimation of sulphate  

9.0 Estimation of MPN and MF 

  

Reference Books:  

1. Standard Methods for the Examination of Water and Wastewater, 17th Edn., 1989. APHA 

– AWWA – WPCF.  

2. Sawyer, C.N and Mc Carty, P.L. 1978. Chemistry for Environmental Engineering. Mc 

Graw Hill Book co.  
 

  

EST VII – AIR, SOIL, RADIOACTIVE AND NOISE POLLUTION  
                
 

Number of 

Theory Credits 

Number  of  lecture 

hours/semester 

Number of practical 

Credits 

Number of practical hours/ 

semester 

4 60 2 60 

                                                 

  

 Course Objectives:   
  

1. Understand the basic concepts of air pollution meteorology, plume behavior, effects 
and control measures of air and automobile pollution.  
2. Emphasis is laid on Air quality and emission standards for vehicles.    
3. Study of the sources, management and disposal techniques of solid municipal, 
biomedical, hazardous and radioactive waste.  



4. Emphasising the effects of  noise on man’s health, and its control measures.  
  
  
Course Outcomes: At the end of the course, student will be able to:  
  
  

1.  To understand the basic concepts of air pollution meteorology, plume behavior, 
effects and control measures of air and automobile pollution.  
2. Be able to compare  and evaluate  Air quality and emission standards for vehicles.    
3.  To understand and formulate disposal techniques of solid municipal, biomedical, 
hazardous and radioactive waste.  
4.  To evaluate Noise levels and control its transmission.  

   
  
  
  

    
Unit Details  

No. of 
Teaching 

Hours  

1.0  Air pollution: Sources and classification of air pollutants.  

       30 

    Effects of air pollution on man, plants, animals and materials.  

  
  

1.2  

Meteorology of air pollution: Primary and secondary meteorological 
parameters – temperature, humidity, wind speed and direction, 
atmospheric stability, inversion and plume behaviour.  

1.3  
Automobile pollution: Sources, effects and control measures. Bharat 
stage standards Continuous emission monitoring systems.  

1.4  
Control of air pollution: Settling chamber, inertial separator, cyclone 
separator, electrostatic precipitator and scrubber. Air Act, 1981 – salient 
features.  

1.5  
Air quality emission standards: Indoor air quality standards, air pollution 
Indices.  

2.0  Radiation hazard: Ionizing and non-Ionizing radiation and their impacts.  6  

3.0  
Soil pollution: Sources and classification of land pollutants, reclamation 
of contaminated soil – saline, sodic and water-logged soil. Chemo and 
phyto remediation – definition and types (with one example each).  

20 

3.1  

Solid waste management: Waste Hierarchy, On-site handling, collection, 
transfer and disposal of municipal waste (composting, sanitary landfilling 
and Incineration). Bio medical waste - colour coding, types and disposal 
methods (Incineration). Hazardous waste – characteristics, collection, 
storage and disposal (any three methods). Nuclear waste – 
characteristics, merits and demerits. E waste – characteristics, collection 
and management.  

4.0  
Noise pollution: Definition and measurement of noise, permissible levels 
for various zones. Effects and control measures. Noise pollution 
legislation and regulation  4 

Reference Books:  
1. Colls, J. and Tiwary, A. Air Pollution – Measurement, Modelling and Mitigation. 3rd ed. 
2010. Routledge, USA.  
2. Brady, N.C. and Weil, R.R. The nature and properties of Soils. 6th ed. Prentice-Hall, 
2008.  



3. Ramachandran, T.V. Handbook of Municipal Waste Management. Teri Press, 2008.  
4. Mudakavi, J.R. Principles and Practices of Air Pollution Control and Analysis. IK 
International Publishing House Pvt. Ltd., New Delhi. 2010.  
5. Livingston, J.V. (ed.) Agriculture and Soil Pollution – New Research. 2005. Nova 
Science publishers Inc.  
6. Mounkas, P. Noise Pollution Analysis and Recognition. City University, 1982.  

  
 

EST VIII – ENVIRONMENTAL MANAGEMENT     
  
  
  

Course Objectives:   
  

1. Study the concepts of Environmental Management such as Environmental Impact 
Assessment and Statement, Environmental Management system, ISO 14000 and OSHAS 
18000 Safety, Health and Environment Standards.  
2. Understand the concepts and dimensions of Sustainability, Environmental Economics 
and Welfare Economics.  
3. Apply the above knowledge to map natural resources of India using GIS.   
4. Study the important Environmental Treaties and Protocols.  
5. Understand the schools of thoughts in Environmental Ethics.  
6. Apply the above knowledge and skills to understand and create Ergonomic work 
places, to increase efficiency and production in manufacturing and service industries.  

  
  
Course Outcomes: At the end of the course, student will be able to:  
  

1. Understand concepts and tools of EM such as EIA, EIS, Env. Mgmt System, ISO 14000 
and OSHAS 18000 standards – knowledge  
2. Applying the above tools to assess the impacts of environmental projects using EIA 
and EIS – skill and attitude  
3. Applying ISO 14000 standards to an industry for Env Mgmt – attitude  
4. Applying ISO 18000 standards to an industry for worker safety and safe procedures of 
work – attitude  
5. Understanding the concept of Environmental Sustainability and Ethics – knowledge  
6. Creating ‘Green Buildings’ and ‘Green Cities’ using above knowledge – skill and 
attitude  
7. Using GIS to map the rates of urbanization, deforestation, etc – skill  
8. Applying the knowledge of Env. Ergonomics to create comfortable work environments 
– attitude  

 
 

Number of 

Theory Credits 

Number  of  lecture 

hours/semester 

Number of practical 

Credits 

Number of practical hours/ 

semester 

4 60 2 60 

 

  
               Credits: 03  



  

  
Unit No.  

  
Unit Details  

No. of 
Teaching 

Hours  

1.0  

Environmental legislation: Article 48A(g), 51A of Indian constitution. 
Environment Protection Act, 1986. Polluter pays principle, precautionary 
principle and public trust doctrine. PIL, RTI – definition, brief explanation.  
  

10 

2.0  
Environmental Impact assessment (EIA): Overview of EIA, process and 
methodologies. Preparation and review of EIA report, with one case study.  
  

      10 

3.0  

Environmental management system (EMS): Life cycle assessment as an EM 
tool. EMS standards – ISO 14000, OHSAS 18001, Occupational health hazard; 
Safety, health and environment (SHE) practices in Industries (any two) – Aspect 
Impact (Job Hazard Assessment). Chemical Safety – Chemical management 
process (MSDS), Radiation Safety, Fire Safety – types of fires, fire sprinkler, 
smoke detector, fire hydrant, SCBA. Ergonomics: posture management – Basic 
principles. Workstation evaluation.  

25 

4.0  

Environmental economics: Perspectives, economic instruments – 
Environmental audit, basic steps with one case study. Social auditing. Theories 
of welfare economics – common property resources and common property 
rights, env. resource scarcity, market failure due to externality. Ecolabelling, 
(eco mark), Green economy- perspectives and issues.  
  

7 

5.0  

Sustainable development: Definition, concepts of sustainability. SDGs, Case 
studies – agriculture, energy and urbanization. Carbon disclosure template, GRI 
Index. Sustainable urbanization: Eco city, green building, ECBC guidelines, 
GRIHA guidelines.  

8 

  
Reference Books:  
  

1. Kulkarni, V. And Ramachandran, T.V. Environmental Management. Teri Press, 2008.  
2. Dupont, R.R., Baxter, T.E. and Theodore, L. Environmental Management: problems 
and solutions. Lewis publishers, 1998.  
3. Kolstad, C.D. Environmental Economics. Vol. 1. Oxford university press, 2000.  
4. Clayton, A.M.H., Radcliffe, N.J. Sustainability: A Systems Approach. 2nd ed. 1997. 
Earthscan Publications Ltd., UK.  

  
  

  
  

  
  
  
  

 SEMESTER – VI  

        Practical  

ESP VI– AIR, SOIL AND NOISE ANALYSIS  

30 HOURS  

Each unit = 3 hours  

Unit No.  Unit Details  



METEOROLOGY  

1  Construction of Wind rose.  

  AIR POLLUTION ANALYSIS  

2  Estimation of Suspended particulate matter  PM10, PM2.5 

SOIL ANALYSIS  

3  Sampling techniques of soil.  

4  Estimation of water holding capacity.  

5  Estimation of organic matter.  

6  
Estimation of calcium and magnesium by EDTA Complexometric 

method.  

7  Estimation of lime content by back titration method  

8  Determination of available nitrogen Kjeldahl method 

11  Measurement of Sound.  

  

Reference Books:  

1. Mudakavi, J.R. Principles and Practices of Air Pollution Control and Analysis. 

IK International Publishing House Pvt. Ltd., New Delhi. 2010.  

2. Livingston, J.V. (ed.) Agriculture and Soil Pollution – New Research. 2005. 

Nova Science publishers Inc.  

3. Mounkas, P. Noise Pollution Analysis and Recognition. City University, 1982.  

  

 

  

 

 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

 

 

 


