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P.G II Year Course

Two YEAR P.G Program Course work and Research Work

Year/ Semester

Courses Core course/ Practicum | Internship/ Total Credits
Level Dissertation Courses Apprenticeship/
Seminar Or
VAC (CHM/
EESC)
CC-11(6 PC-11 (4 :
. . Internship/
Sem I 400 Credits) Credits) Apprenticeship/
400 CC-12(6 PC-12(4 |  Seminar 22
First Credits) Credits) (2 Credits)
year
CC-21(6 PC- 21 (4
400 Credits) Credits) VAEE(SCgW
Sem II 22
500 CC-22(6 PC-22 (4 .
Credits) Credits) (2 Credits)
Two YEAR P.G Program Option — I Only Course work
Year/ Semester | Courses Core course/ Practicum Internship/ Total
Level Dissertation Courses Apprenticeship/ | Credits
Seminar Or
VAC (CHM/
EESC)
CC-31(6 PC-31(4 .
. . Internship/
Sem 111 500 Credits) Credits) Apprenticeship/
500 CC-32 (6 PC-32 (4 Seminar 22
Second Credits) Credits) (2 Credits)
year
500 CCC- 4.1 {6 PC- 4'1 (4 VAC (CHM/
redits) Credits) EESC
Sem IV ) 2
500 CC-42(6 PC-42 (4 .
Credits) Credits) (2 Credits)
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Two YEAR P.G Program Option — II Course work and Research Work

Year/ Semester Courses | Core course/ Practicum Seminar Total
Level Dissertation Courses /Research Credits
Thesis/ Project/
Patent
CC-31(6 PC-31 (4
500 Credits) Credits) Semi
eminar
22
500 CC-32(6 PC-32 (4 .
Credits) Credits) (2 Credits )
Second year /Research
Thesis/
i ) ) Project/ Y
Patent
(22 Credits)
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VAC (CHM/EESC) ( 2 Credits)

Theory Paper: Scheme B-1 for Two Year PG Program

Program: Class: M.Sc. IIl Semester Session: 2025-26
Subject: Envirgnmental Science
1 Course Code CC31
2 Course Title Environmental Microbiology

3 Course Type
Pre-Requisite (if
4 any)

1.Student will able to understand the fundamental concepts
and principles of Microbiology

2..Students will learn about the modern tools and techniques
Course Learning available to study and understand microbiological techniques.

51 Outcome (CLO) | 4 Students will learn the field techniques, data collection and
analysis
5. Students will take up interdisciplinary research and
teaching in microbiology.

6 | Credit Value 6

Total ars | Max. Marks: Minimum Passing

Total No. Of Lectures- Tutorial- Practical ( inhours per week):
L-T-P:

No. Of
Unit Topics Lectures

Definition and importance Of Microbes, Microbial Practices in
Ancient India, Use of Neem, turmeric, and other antimicrobial
plants, Introduction to Environmental Microbiology: Introduction,
scope, structure of microorganisms-fungi, bacteria, virus,

i classification of microorganisms, role of microbes in

sewage treatment (Trickling Filter, Activated sludge Process and
Oxidation Pond Process),

Foods and Microbes- spoilage and preservation of foods, single cell
protein, microbiology of milk and milk products, causation of food
toxicity, infections.Edible mushrooms,Spirulina cultivation.

18
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Environmental Microbial ecology:

Classification of microbes Role of microbes in bio-remedial
processes, Environmental factors affecting microbes, their

I cultivatior} and growth. Concept of bicindicators, bioindicators as 18
plants, animals, bioindicators in man made environment, role of

bioindicator in pollution control. Fundamentals of microbial
nitrogen fixation

Microbial Methods: and Air microbiology: - Types of culture,
sterilization and disinfection, techniques used for enrichment of

I cuiture, n_1ethods c?f pure culture, preparation, maintenance, and
preservation of microbial culture. Sources and types of
microorganism in air, Allergic disorder by air microflora, Collection
& enumeration of air microflora

18

Soil microorganism, Biogeochemical cycles with reference to
microorganisms

Rhizosphere, Rhizoplane, phyllosphere, phylloplane,

v Mycorrhiza- Ecto, Endo, Ectendomycorrhiza, VAM,Cyanobacteria, 18
Interaction among soil organisms Neutral, positive interactions,
Biological nitrogen fixation- symbiotic and non symbiotic,
Mechanism of N fixation.

Water microorganisms, pathogenic & non pathogenic
Microbial analysis of water
Water purification

v Brief account of Water borne diseases & preventive measures. 18

Text Books, Reference Books, Other Resources

Suggested Readings:

Suggested Continuous Evalution Methods:
Maximum Marks:

Continous Comprehensive Evalution (CCE): University Exam (UE):
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Practical Paper: Scheme B-1 for Two Year PG Program

Program: Class: M.Sc. II Semester Session: 2025-26

Subject: Environmental science

1 Course Code

PC31

2 Course Title

Microbial Analysis and sampling techniques

3 Course Type

Pre-Requisite (if
4 any)

5 Course Learning
QOutcome {CLO)

1.Students will able to understand the fundamental concepts
and principles of Microbiology

2..Students will learn about the modern tools and
techniques available to study and understand
microbiological techniques.

3. Students will be able to understand various methods of
Media preparation.

4.Students will be able to understand the microbes present in
the environment and importance of the microbes in

6 Credit Value

4

Tl Marks
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1.Working principle of Autoclave.

2. Microbial cell counting by serial dilution technique
3. Microbial cell counting by pour plate technique.

4. Measurement of bacterial size.

5. Microbial colony counting by colony counter.

6. . Laminar air flow Air sampler

7. Alcoholic and mixed acid ferme

8. Gram positive staining method. 100
9. Gram negative staining method.

10. Hay infusion method.

11. Milk Microbiology.

12.Microbial Air Sampler,

13.BOD incubator,

14.. Isolation of Pure culture by Streak plate method.
15.Measurement of size of bacteria

Activity - preparation of charts, Assignment and models, Quiz competition.

pour plate technique.

Ke ords/ Tags: utoclave,Microbial cell,

Text Books, Reference Books, Other Resources

Suggested Readings:
. General microbiology Volume I andlI :C. B. Powarand H. F. Daginawala ( Himalaya

publishing House, Mumbai }, 2002

8. Microbiology :P. D. Sharma (Rastogi publication Meerut)

9. Microbiology for Environmental Engineering :M. C. Kinnery ( Tata McGraw-Hill

Publishing Company Limited, New Delhi ).

10. Skoog, D.A., Holler, F., Crouch, S.R., Instrumental Analysis, Cenage Learning IndiaPvt. Ltd, New
Delhi,2007

11.Settle, F. Instrumental Techniques for Analytical Chemistry, Prentice-Hall, Inc.,Englewood Cliffs,
NI, (1997).

12. Popek, E. P. Sampling and analysis of environmental pollutants: a complete guide,USA: Academic
(2003).

13.Lillesand, T., Kiefer, R. W., & Chipman, J. Remote sensing and image interpretation.John Wiley &
Sons, (2014)

14. Handbook of Thin-Layer Chromatography, 2003. 3rd Edition; Edited By Joseph Sherma,Bernard
Fried. CRC Press.

15. A Textbook of Biotechnology: R. C. Dubey, S. Chand and Company, New Delhi (2002).
16. Bioinformatics: Databases and Systems, by Stanley I. Letovsky
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Suggested Continuous Evalution Methods:
Maximum Marks:
Continous Comprehensive Evalution (CCE): University Exam (UE):
External
Internal Assesment Marks Assessment Marks
Total

ram

Program: Class: M.Sc. Il Semester Session: 2025-26

Subject: Environmental Science
1 Course Code CC32
2 Course Title Biostatistics-and Computer application

3 Course Type
Pre-Requisite (if
4 any)
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population study

Course Learning | probable events.

hypothesis

web Browsers, search engines.

1.Students will get the detailed account of data collection,
2.Students will learn about various census techniques used in

3.Students will be able to compute the central tendencies.
4.Students will learn about the various possibilities of

Outcome (CLO) | 5.Students will understand the analysis of variance
6.Students will able to understand the preparation of

7.Students will get the knowledge of basics of MS office.
8.Students will understand the uses of Internet as well as the

6
Credit Value

L-T-P:

Total No. Of Lectures- Tutorial- Practical ( inhours per week):

Total Marks Max. Marks:

Minimum Passing Marks:

Unit

Topics

No. Of
Lectures

Statistics in Ancient Indian Period. Simple ratios and proportions
in Ayurveda . Data Recording and Analysis in Ancient Medicine,
Classification of diseases, herbs, and treatments (Charaka
Sambhita, Sushruta Sambhita).

Introduction, origin and growth of statistics, scope of statistics.
Measures of central tendency, Requisites of good average, Types
of Mean

Methods of Computation of Mean, Mode and Median in
Individual Series, Discrete Series and Grouped Series

Methods of Calculation of Mode in Individual series, Discrete
series and Grouped series .

Measures of dispersion, Introduction, Objects of measuring
variation, Methods of studying variation.

Computation of range and standard deviation,

18

II

Unit —II Probability and Hypothesis

Probability, definition and types of events in probability,
Theorems on probability, Test of Hypothesis- introduction, Types
of hypothesis

Procedure for testing the hypothesis, Types of error during testing
a hypothesis,

Test of significance, student ‘t” test, properties and application of
‘t’ test.

18
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Correlation and Chi Square test

Types of correlation, positive and negative, simple, partial and
multiple correlations,

Linear and non linear correlation,

Method to study correlation: Karl Pearson’s correlation
coefficient method, scatter diagram method. Standard error of
1 correlation coefficient and its significance test. 18
Chi Square Test, introduction,,Computation and use of Chi
Square Test,

Misuse and limitation of Chi Square Test,

Analysis of variance, Assumption in analysis of variances,
One way and two way classification, general idea.

Fundamental of Computer and Peripherals.
Introduction of Computer, Components of Computer System.

v Central Processing Unit Input and Output Devices, Memory. 18

Concept of Hardware and Software.

Features of MS word, MS Excel and MS Power Point.

Introduction of Internet and basics of Networking
Basic of Computer Networks

Local Area Network (LAN), Wide Area Network (WAN),

Internet: Concept of Internet, Applications of Internet,
Connecting to the Internet,

World Wide Web (WWW), Web Browsing software, (Popular
Web Browsing Software), Search Engines

Communications and Collaboration 18
Introduction, Objectives, Basics of E-mail,

What is an Electronic Mail, Email Addressing, Using E-mails,
Opening Email account, Mailbox: Inbox and Qutbox, Creating
and sending a new E-mail, Replying to an E-mail message,

forwarding an E-mail message, Sorting and Searching, e mails.

Text Books, Reference Books, Other Resources

| | g (
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Suggested Readings:

1. Chakravorti S.R. and Giri N.(1997): Basis Statistics South Asian Publishers New Delhi 12/46
2. Clarke G.M. and Cooke D.(1994): A Basic Course in Statistics Arnold London.
3

. Goon A.M. Gupta M K. and Dasgupta B. (1985): Fundamental of Statistics Vol. I The World
Press Private Ltd. Calcutta.

4. Goon AM. Gupta M.K. and Dasgupta B. (1985): Fundamental of Statistics Vol. I The World
Press Private Ltd. Calcutta.

5. Gupta S.C. and Kapoor V K. (1986): Fundamental of Mathematical Statistics Sultan Chand and
Sons Publishers

Gupta, S.C. (1999). Fundamentals of Statistics. Himalayan Pub. House Delhi.

Hadley G (1987). Linear Algebra; Narosa Publishing House.

Hoshmand, A.R.(1988).Statistical methods for Env.& Agr. Science. CRS Press, New York

Kartikeyan, S., Chaturvedi, R. M. Bhosale , R. M. “Comprehensi\}e Textbook of Biostatistics

and Research Methodology™ Edition: 1st, Bhalani Publishing House, Parel, Mumbai 400 012,

Maharashtra, India. 2016

10. Khan,L.A. & Khanum,A. (1994). Biostatistics. Ukaaz Publications, Hyderabad.

1i. Leon SJ (1980). Linear Algebra with applications; Macmillan

12, RAO B.L.S.PRAKASA “ABOUT STATISTICS AS A DISCIPLINE IN INDIA” electronic
Jjournal of history of probability and statistics . vol 2. 2006.

13. Rao,P.8.S. & Richard, J.(1996). An Introduction to Biostatistics. Prentice Hall, New Delhi.

14, Reference Books: 1. Graybill FA (1983). Matrices with applications in statistics. John Wiley &
Sons

15. Sukhatma, P.lii. and Amble,lii.N. (1976). Statistical methods for Agricultural workers : ICAR,
New Delhi.

© 0N o

Suggestd Continuous Evalution Methods:
Maximum Marks:

Continous Comprehensive Evalution (CCE): University Exam (UE):

Practical Paper: Scheme B-1 for Two Year PG Program

Class: M.Sc.lll Semester

Subject: ENVIRONMENTAL SCIENCE
1 Course Code PC32

Statistical computation of data, ,Computer and Internet

Session: 2025-26

2 Course Title

8l|Page . f



3 Course Type
Pre-Requisite (if

4 any)
1. Student will able to understand the fundamental concepts
of Blostatistics
2. Student will be aware about the basic application of

5 Course Learning computer,

3.Students will learn about the modern tools and techniques
Outcome (CLO) available to study statistical concepts. !
4. Students will learn the field techniques, data collection,
mapping and analysis
5. Students will get the knowledge of basics of MS office.
6 Credit Value 4

Total Marks Max. Marks: Minimum Passing Marks:

Total No. Of Lectures- Tutorial- Practical ( inhours per week):
L-T-P: 120 hos

No. Of
Topics Lectures
1. preparation of frequency distribution of leaf length data.

Calculation of mean value of leaf length data.
Calculation of median value of leaf length data.
Calculation of mode value of leaf length data.
Calculation of Probability.
To construct the Histogram of different types of data:
To construct the Smooth frequency curve of different types of data: 120
To construct the frequency curve Ogive of different types of data
Calculation of positive and negative corelation

. Computation of Chi square test.

. Prepare an assignment on MS office.

Yot N BN

—
—_— O

—
[\

. Prepare an assignment on computer networking.
. Prepare an assignment on electronic Mail.

—
(W8]

Activity - preparation of charts, Assignment and models, Quiz competition.

Keywords/ Tags:

Text Books, Reference Books, Other Resources
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Suggested Readings:

1.Chakravorti S.R. and Giri N.(1997): Basis Statistics South Asian Publishers New Delhi 12/46

Clarke G.M. and Cooke D.(1994): A Basic Course in Statistics Arnold London.

Goon A.M. Gupta M K. and Dasgupta B. (1985): Fundamental of Statistics Vol. ] The World
Press Private Ltd. Calcutta.

Goon A.M. Gupta M.K. and Dasgupta B. (1985): Fundamental of Statistics Vol. I The World
Press Private Ltd. Calcutta.

Gupta S.C. and Kapoor V K. (1986): Fundamental of Mathematical Statistics Sultan Chand and
Sons Publishers

Gupta, 5.C. (1999). Fundamentals of Statistics. Himalayan Pub. House Delhi.

Hadley G (1987). Linear Algebra; Narosa Publishing House.

Hoshmand, A R.(1988).Statistical methods for Env.& Agr. Science. CRS Press, New York
Kartikeyan, S., Chaturvedi, R. M. Bhosale , R. M. “Comprehensive Textbook of Biostatistics
and Research Methodology™ Edition: 1st, Bhalani Publishing House, Parel, Mumbai 400 012,
Mabharashtra, India. 2016

Khan,l.A. & Khanum,A. (1994). Biostatistics. Ukaaz Publications, Hyderabad.

Leon SJ (1980). Linear Algebra with applications; Macmillan

RAO B.L.S.PRAKASA “ABOUT STATISTICS AS A DISCIPLINE IN INDIA” electronic
Jjournal of history of probability and statistics . vol 2. 2006.

Rao,P.S.5. & Richard, J.(1996). An Introduction to Biostatistics. Prentice Hall, New Delhi.
Reference Books: 1. Graybill FA (1983). Matrices with applications in statistics. John Wiley &
Sons

Sukhatma, Plii. and Amble.lii.N. (1976). Statistical methods for Agricultural workers : ICAR,
New Delhi.

Suggested Continuous Evalution Methods:
Maximum Marks:

Continous Comprehensive Evalution (CCE): University Exam (UE):
External
Internal Assesment Marks Assessment Marks
Total
8.3.| Page




INERNSHIP / APPRENTICSHIP / SEMINAR (2 CREDIT)

Program:

Paper: Scheme B-1 for Two Year PG Program

Class: M.Sc. IV Semester

Session: 2025-26

Subject: Environmental Science

Course Code CC41
Waste Utilization and Management for Energy
Course Title Production
Course Type
Pre-Requisite (if
any)

Course Learning
Quicome (CLO)

I. Students will .Understand the waste and waste
utilization

2. Students will be able to apply the knowledge about
the operations of Waste to Energy Plants.

3. Students will be able to analyze the various aspects
of Waste to Energy Management Systems.

4. Students will be Carry out Techno-economic
feasibility for Waste to Energy Plants.

5. Students will usethe knowledge in planning and
operations of Waste to Energy plants..

Credit Value

6

Total No. Of Lectures- Tutorial- Practical (inhours per week):

Total Mark .

Minimum Passing Marks:

L-T-P:
. . No. Of
Unit Topics Lectures
a
Ja
84|Page
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Introduction of Waste management

Introducation Ancient Indian Waste Management Practices,
Bioenergy in Ancient Times,

Charcoal and plant-based fuel in ancient cooking,

Role of ancient practices in today’s sustainable energy
production.

Waste Management Hierarchy and 7R Principle of waste
management

Waste as a Resource and Alternate Energy source.

The Principles of Waste Management and Waste Utilization.

i8

I

Waste Sources & Characterization

= Waste production in different sectors such as domestic,
industrial, agriculture, postconsumer, waste etc.

» (lassification of waste — agro based, alga,forest residues,
domestic waste, industrial waste (hazardous and non-
hazardous).

* Characterization of waste for energy utilization.

= Waste Selection criteria.

18

Technologies for Waste to Energy Conversion

= Biochemical Conversion — Energy production from organic
waste through anaerobic digestion and fermentation,
Introduction of microbial fuel cell.

*  Thermo-chemical Conversion — Combustion, Incineration
and heat recovery, Pyrolysis, Gasification, Solvolysis of
wood.

* Environmental benefits of Biochemical and Thermo-
chemical conversion.

Conversion of wastes to fuel resources for other useful energy
applications. .

18

W
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Waste to Energy Options

Landfill gas, collection and recovery.

Refuse Derived Fuel (RDF) — fluff, Briquettes, Energy
pellets.

Utilization and advantages of briquetting,

Alternate Fuel Resource (AFR) —production and use in
Cement plants, Thermal power plants and Industrial boilers.
Energy from Plastic Wastes — Non-recyclable plastic wastes
for energy recovery.

Energy Recovery from wastes and optimization of its use,

E- Waste Recycling of e-waste: impact of hazardous e-waste
in India

18

Waste collection and transportation

Centralized and Decentralized Waste to Energy Plants

Waste activities — collection, segregation, transportation and
storage requirements.

Location and Siting of ‘Waste to Energy’ plants.

Industry Specific Applications ~ In-house use — sugar,
distillery, pharmaceuticals, Pulp and paper, refinery and
petrochemical industry and any other industry.

Waste To Energy & Environmental Implications
Environmental standards for Waste to Energy Plant
operations and gas clean-up.

Savings on non-renewable fuel resources. General idea of
Carbon Credits: Carbon foot print and carbon credits
transfer.

18

Keywords/ Tags:

Text Books, Reference Books, Other Resources

86|Page
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Suggested Readings:

Banwari Lal and Patwardhan Wealth from Waste: Trends and Technologies, TERI Press.
Blackman, W.C. 2001. Basic Hazardous Waste Management. CRC Press,

CPCB Guidelines for Co-processing in Cement/Power/Steel Industry

EL-Halwagi, M.M., "Biogas Technology- Transfer and Diffusion”, Elsevier Applied Science.
E-waste in India: Research unit, Rajya Sabha Secretariat, New Delhi, June 2011”

Gazette Notification on Waste Management Rules 2016.

Hall, D.O. and Overeed, R.P.," Biomass - Renewable Energy", John Willy and Sons.

Harker, J.H. and Backhusrt, .R., "Fuel and Energy", Academic Press Inc.

Industrial and Urban Waste Management in India, TERI Press.

0. Mondal, P. and Dalai, A.K. eds., 2017. Sustainable Utilization of Natural Resources. CRC
Press.

e A o o e

11. Mukhopadhyay S.N, Fundamentals of waste and Environmental Engineering, TERI Press.

12. Report of the task Force on Waste to Energy, Niti Ayog (Formerly Planning Commission)
2014, Municipal Solid Waste Management Manual, CPHEEQ, 2016

13. Rogoff, M.J. and Screve, F_, "Waste-to-Energy: Technologies and Project Implementation”,
Elsevier Store.

14. Sofer, Samir S. (ed.), Zaborsky, R. (ed.), “Biomass Conversion Processes for Energy and
Fuels”, New York, Plenum Press, 1981

15. Waste-to-Energy in Austria — White Book — Figures, Data Facts, 2nd edition , May 2010

16. Young G.C., "Municipal Solid Waste to Energy Conversion processes", John Wiley and Sons.

7. Shah, Kanti L., Basics of Solid & Hazardous Waste Management Technology, PrinticeHall,
2000

| Suggested Continuous Evalution Methods:
Maximum Marks:

Continous Comprehensive Evalution (CCE): University Exam (UE):

_ Practical Pa per: Scheme B-1 for Two Year PG Program :

Program: Class: M.Sc.IV Semester Session: 2025-26

Subject: ENVIRONMENTAL SCIENCE

1 Course Code PC41
2 Course Title Statistical computation of data, ,Computer and Internet
3 Course Type
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otal arks _ Max. Marks:

LT-P: 120 hrs )

4 Pre-Requisite (if
any)
1. Student will able to understand the fundamental concepts
of Blostatistics
2. Student will be aware about the basic application of
Course Learning computer,
5 Outcome (CLO) 3.Stuc_ients W1ll_ learn about the modern tools and
techniques available to study statistical concepts.
4. Students will learn the field techniques, data collection,
mapping and analysis
5. Students will get the knowledge of basics of MS office.
6 Credit Value 4
Minimum Passing

Total No. Of Lectures- Tutorial- Practical ( inhours per week):

Prepare a project report on Carbon footprint

Prepare a project report on carbon credits transfer.

No. Of

Topics Lectures
Prepare a project report on Industrial waste Utilization..
Prepare a project report on E- Waste Recycling
Prepare a project report on Energy from Plastic Wastes
Prepare a project report on Utilization of Agriculture waste.
Prepare a project report on Carbon Credits

J 20

Prepare an assignment on E- Waste Recycling and impact of hazardous e-waste.

Activity - preparation of charts, Assignment and models, Quiz competition.

P

Keywords/ Tags:

Text Books, Reference Books, Other Resources
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Suggested Readings:
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Press.

Elsevier Store.

Fuels”, New York, Plenum Press, 1981

2000

Suggested Continuous Evalution Methods:
Maximum Marks:

Banwari Lal and Patwardhan Wealth from Waste: Trends and Technologies, TERI Press.
Blackman, W.C. 2001. Basic Hazardous Waste Management. CRC Press.

CPCB Guidelines for Co-processing in Cement/Power/Steel Industry

EL-Halwagl, M.M,, "Biogas Technology- Transfer and Diffusion”, Elsevier Applied Sclence.
E-waste in India: Research unit, Rajya Sabha Secretariat, New Delhi, June 2011

Gazette Notification on Waste Management Rules 2016.
Hall, D.O. and Overeed, R.P.," Biomass - Renewable Energy", John Willy and Sons.
Harker, J.H. and Backhusrt, J.R., "Fuel and Energy", Academic Press Inc.

Industrial and Urban Waste Management in India, TERI Press.

0. Mondal, P. and Dalai, A K. eds., 2017. Sustainable Utilization of Natural Resources. CRC

11. Mukhopadhyay S.N, Fundamentals of waste and Environmental Engineering, TERI Press.

12. Report of the task Force on Waste to Energy, Niti Ayog (Formerly Planning Commission)
2014. Municipal Solid Waste Management Manual, CPHEEO, 2016

13. Rogott, MLJ. and Screve, F., "Waste-to-Energy: Technologies and Project Implementation”,

14. Sofer, Samir 8. (ed.), Zaborsky, R. (ed.), “Biomass Conversion Processes for Energy and

135. Waste-to-Energy in Austria — White Book — Figures, Data Facts, 2nd edition , May 2010
16. Young G.C., "Municipal Solid Waste to Energy Conversion processes”, John Wiley and Sons.
17. Shah, Kanti L., Basics of Solid & Hazardous Waste Management Technology, PrinticeHall,

Coatinous Comprehensive Evalution (CCE): University Exam (UE):
‘ External
Internal Assesment Marks Assessment Marks
Total
89jPage



Paper: Scheme B-1 for Two Year PG Program

Class: M.Sc. IV
Program: Semester Year: 2025 Session: 2025-26
Subject: Environmental Science

1 Course Code CC42

2 Course Title Environment Resources and monitoring techniques

3 Course Type

4 Pre-Requisite (if any)
Students will understand the important resources
and monitoring techniques
To Explain Various stages of the EIA process in
India.
To Provide knowledgeone various aspects
of Environment Impact Assessment
Methodologies and apply them on
developmental activities.
ToexplaintheoutlinesofEMP.

. To Explain The Procedure On Environmental Audit.
5 Course Learning
Outcome (CLO) To Provide An Overview Of Environmental
Legislation.
Toreviewafew EIA reports.
To make students understand the fundamental
principles, sensors characteristics and applications
of different types of remote sensing,
To introduce students the importance of spatial
mapping and modeling in GIS for natural resources
management.
. 6
6 Credit Value
90 |Page




Minimum Passing Marks:
Total Marks Max. Marks:

Part B : Content of the Course

L-T-P:

Total No. Of Lectures- Tutorial- Practical ( inhours per week):

Unit

Topics

No. Of
Lectures

Introducation of Vedic and Ayurvedic to earth (Prithvi), water (Jal), air
(Vayu), and fire (Agni), Pancha Mahabhuta (five elements of nature),
Water sharing systems (Kunds, Baolis, tanks),Forest monitoring by
traditional forest dwellers, types of resources,

Need and techniques of water harvesting, water shade
management.Energy resources, Non conventional energy resources
and exhaustible energy resources, Types of non conventional
energy resources i.e. - solar energy, wind, hydroelectric energy,
biogas, biomass, geothermal and nuclear energy in special reference
of India and M.P.

18

I1

Mineral resources of earth, Important Mineral resources of India.
Ocean as new areas for exploration of mineral resources,
Conservation of mineral resources,

Environment impact of mining.

Forest resources, ,

Types of forest resources, wood and non wood resources,
Human demand and multiple use of forest,

Forest management and efficient utilization.Forest conservation.

18

IH

Introduction Environmental Impact Assessment (EIA) and
Environmental Impact Statement (EIS), EIA Process Flow Chart-,
(Screening, Scoping, Baseline Data Acquisition, impact
Identification, Prediction,Analysis,PublicHearing,DraftEIS,Final
EIS), EIA in India.

18
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EIA Methodologies Different EIA Methods- (Rapid,
Comprehensive, Adhoc, Checklist, Matrix, Network,
Environmental Media Quality Index and Overlay Methods).

Iv
Impacts of Development Activities on Environmental 18

Components: Deforestation -Causes, Effects and Control Measures,
Guidetlines for Preparation Of Environmentallmpact Statement.

Remote Sensing: types of Remote Sensing, Electromagnetic

spectrum,;, satellite and Sensors, , Application of remote sensing
v GIS and GPS and its role in environmental 18
conservation.,Application of GIS.

Keywords/ Tags:

Text Books, Reference Books, Other Resources

1.

el e A

10.

. Environmental Biology: M. P. Arora ( Himalaya Publishing House, New Delhi)
12.
13.
14.

Suggested Continuous Evalution Methods:
Maximum Marks:

Continous Comprehensive Evalution (CCE): University Exam (UE):

Suggested Readings:

Raizer, V (2017) Advances in Passive Microwave Remote Sensing of Oceans 1st

Edition CRC Press

Solimini, D., (2016) Understanding Earth Observation: The Electromagnetic Foundation of
Remote Sensing (Remote Sensing and Digital Image Processing) 1st Edition, Springer;
Estes J. E., and Senger, L.W. (1973), Remote Sensing Techniques for Environmental
Analysis, John Wiley and Sons New York.

Fischer, and Nijkamp, P (1993). Geographic Information Systems Spatial Modeling

and Policy Evaluation, Springer Verlag.

Fundamentals of Ecology: Eugene P. Odum, (Natraj Publishers, Dehradun.)

Environmental Biology: P. D. Sharma ( Rastogi Publications, Meerut )
Ecology and Environment: P. D. Sharma (Rastogi Publications, Meerut )

Toxicology — Principles and Methods: M. A. Subramanian, MJP,
Publishers, Chennai, 2004

Environmental Biology:Principles of Ecology: P.S. Verma (S. Chand Ltd,2000)

92|Fage

\

N &)fww« |
P




Practical Paper: Scheme C12 for Two Year PG Program

Program:

Class:
M.SclV
Semester

Practical Paper: Scheme B-1 for Two Year PG Program

Year: 2025 Session: 2025-26

Subject: ENVIRONMENTAL SCIENCE

Course Code

PC42

2 Course Title

Environmental Resources ,Remote sensing and GIS

Course Type

Pre-Requisite (if

4 any)

Course Learning
Outcome (CLO)

1. Students will understand the important resources and
meonitoring techniques

2. To Explain Various stages of the EIA process in
India.

3. To Provide knowledgeone various aspects of
Environment Impact Assessment
Methodologies and apply them on
developmental activities.

4. ToexplaintheoutlinesofEMP.

5.To Explain The Procedure On Environmental Audit.

6. To Provide An Overview Of Environmental
Legislation.

7.Toreviewafew EIA reports.

6 Credit Value

4
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Total Marks

Max. Marks: Minimum Passing Marks:




Total No. Of Lectures- Tutorial- Practical ( inhours per week):
L-T-P: /20 hrs

No. Of

Topics Lectures
To locate the Solar power plants in Map of M.P.

To locate the wind power plants in Map of M.P.
To locate the Thermal power plants in Map of M.P.
To locate the Hydro power plants in Map of MLP.
To locate Important mineral in Map of M.P.
To locate the forest cover in Map of M.P.
Physical properties of minerals
Quartz and Mica
8. Physical properties of rocks in hand specimen
Igneous: Granite, Basalt ' 120
Sedimentary: Sandstone, Limestone, Shale, Laterite ‘
Metamorphic: Marble, Siate, Schist, Gneiss.
9. Water harvesting techniques.
10. An Assignment on Remote sensing and its application.
11. An Assignment on GIS and its application.
Activity - Preparation of Charts /discussions on Environment Resources and monitoring
techniques , /field visit to identify plants, preparation of charts, Assignment and models, Quiz
competition.

A ol

Keywords/ Tags:

Text Books, Reference Books, Other Resources
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Suggested Readings:

fam—

Raizer, V (2017) Advances in Passive Microwave Remote Sensing of Oceans 1st Edition CRC
Press

Solimini, D., (2016) Understanding Earth Observation: The Electromagnetic Foundation of
Remote Sensing (Remote Sensing and Digital Image Processing) 1st Edition, Springer;
Estes J. E., and Senger, L.W. (1973), Remote Sensing Techniques for Environmental
Analysis, John Wiley and Sons New York.

Fischer, and Nijkamp, P (1993). Geographic Information Systems Spatial Modeling

and Policy Evaluation, Springer Verlag,

Fundamentals of Ecology: Eugene P. Odum, (Natraj Publishers, Dehradun.)
Environmental Biology: P. D. Sharma ( Rastogi Publications, Meerut )

. Ecology and Environment: P. D. Sharma (Rastogi Publications, Meerut )

. Environmental Biology: M. P. Arora ( Himalaya Publishing House, New Delhi)
. Toxicology — Principles and Methods: M. A. Subramanian, MJP,

. Publishers, Chennai, 2004

. Environmental Biology:Principles of Ecology: P.S. Verma (S. Chand Ltd,2000)

Suggested Continuous Evalution Methods:
Maximum Marks:

Continous Comprehensive Evalution (CCE): University Exam (UE):
External
Internal Assesment Marks Assessment Marks
Total
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