UG CBCS COURSE STRUCTURE FOR HONOURS

ENVIRONMENTAL SCIENCE


CORE COURSES

Credit: 6 (Credit 1 for tutorial + 5 for theory) / (Credit 2 for practical + 4 for theory)

Total Marks-60

	Course Code
	Course Title
	Nature of Course

	
	
	Non-Practical

(Theory 50 + Tutorial - 10)
	Practical

(Theory 40 + Practical-20)
	Fully Practical

(Practical-60)

	CC1
	Fundamentals of Environment
	Non-Practical 
	5+1

	CC2
	Environmental Biology
	Non-Practical 
	5+1

	CC3
	Environmental Chemistry
	Non-Practical 
	5+1

	CC4
	Environmental Physics
	Non-Practical 
	5+1

	CC5
	Earth Science
	Non-Practical 
	5+1

	CC6
	Environmental Resource
	Non-Practical 
	5+1

	CC7
	Practical
	Practical
	4+2

	CC8
	Ecotoxicology and Environmental Biotechnology 
	Non-Practical 
	5+1

	CC9
	Environmental Law, Policy, and EIA
	Non-Practical 
	5+1

	CC10
	Practical
	Practical
	4+2

	CC11
	Environmental Pollution
	Non-Practical 
	5+1

	CC12
	Practical
	Practical
	4+2

	CC13
	Environmental Economics and Management
	Non-Practical 
	5+1

	CC14
	Introduction to Computer Application (MS-Word, MS-Excel, MS-power point) and Dissertation/Field work 
	Practical
	2+4


DSE COURSES

Credit: 6 (Credit 1 for tutorial + 5 for theory) / (Credit 2 for practical + 4 for theory)

Total Marks-60

	Course Code
	Course Title
	Nature of Course

	
	
	Non-Practical

(Theory 50 + Tutorial - 10)
	Practical

(Theory 40 + Practical-20)
	Fully Practical

(Practical-60)

	DS1
	Environmental Pollution  and Monitoring Techniques
	Non-Practical
	5+1

	DS2
	Environmental Health & Stress Physiology
	Non-Practical
	5+1

	DS3
	Social Environmental Issues
	Non-Practical
	5+1

	DS4
	Disaster Management
	Non-Practical
	5+1

	DS5
	Environmental Statistics
	Non-Practical
	5+1


  Note: 4 will be selected


GENERIC ELECTIVE COURSES - FOR OTHER PROGRAMMES
Credit: 6 (Credit 1 for tutorial + 5 for theory) / (2 for practical + 4 for theory

Total Marks - 60

	Course Code
	Course Title
	Nature of Course 

	
	
	Non-Practical

(Theory 50 + Tutorial-10)
	Practical

(Theory 40 + Practical-20)
	Fully Practical

(Practical-60)

	GE1
	Environment and Society
	Non-Practical 
	5+1

	GE2
	Natural Hazards and Management
	Non-Practical 
	5+1

	GE3
	Environmental Monitoring
	Non-Practical 
	5+1

	GE4
	Green Technology
	Non-Practical 
	5+1



SKILL ENHANCEMENT COURSES 
FOR DEPARTMENTAL STUDENTS
Credit: 2
Total Marks 20

	Course Code
	Course Title
	Credit

	SE1
	Analytical Techniques
	1 + 1

	SE2
	Remote Sensing and Geographical Information System (GIS) 
	1 + 1

	SE3
	Conservation and Ecotourism
	1 + 1


Note: 2 courses are to be selected for Regular and Honours Programme


ABILITY ENHANCEMENT COURSES (MIL)

FOR LANGUAGE PROGRAMMES
Credit: 2   
 Total Marks-20

	Course Code
	Course Title
	Credit

	AEL1
	
	2



ABILITY ENHANCEMENT COURSES 
ENVIRONMENTAL STUDIES

Credit: 4 

Total Marks – 40

	Course Code
	Course Title
	Credit



	AEE1
	Fundamentals of Environmental Studies
	2 + 2




CURRICULUM
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CHOICE BASED CREDIT SYSTEM (CBCS)

(w.e.f. session 2017-2018)

SIDHO-KANHO-BIRSHA UNIVERSITY

PURULIA
March, 2017

OUTLINE OF CHOICE BASED CREDIT SYSTEM


1. Core Course: A course, which should compulsorily be studied by a candidate as a core requirement is termed as a Core course.

2. Elective Course: Generally a course which can be chosen from a pool of courses and which may be very specific or specialized or advanced or supportive to the discipline/subject of study or which provides an extended scope or which enables an exposure to some other discipline/subject/domain or nurtures the candidate’s proficiency/skill is called an Elective Course.

2.1 Discipline Specific Elective (DSE) Course: Elective courses may be offered by the main discipline/subject of study is referred to as Discipline Specific Elective. 

2.2 Dissertation/Project: An elective course designed to acquire special/advanced knowledge, such as supplement study/support study to a project work, and a candidate studies such a course on his own with an advisory support by a teacher/faculty member is called dissertation/project.

2.3 Generic Elective (GE) Course: An elective course chosen generally from an unrelated discipline/subject, with an intention to seek exposure is called a Generic Elective.

P.S.: A core course offered in a discipline/subject may be treated as an elective by other discipline/subject and vice versa and such electives may also be referred to as Generic Elective.

3. Ability Enhancement Courses (AEC): The Ability Enhancement (AE) Courses may be of two kinds: Ability Enhancement Compulsory Courses (AECC) and Skill Enhancement Courses (SEC). “AECC” courses are the courses based upon the content that leads to Knowledge enhancement; i. Environmental Science and ii. English/MIL Communication. These are mandatory for all disciplines. SEC courses are value-based and/or skill-based and are aimed at providing hands-on-training, competencies, skills, etc.

3.1 Ability Enhancement Compulsory Courses (AECC): Environmental Science, English Communication/MIL Communication. 

3.2 Skill Enhancement Courses (SEC): These courses may be chosen from a pool of courses designed to provide value-based and/or skill-based knowledge.
DEPARTMENT OF ENVIRONMENTAL SCIENCE

 SIDHO- KANHO-BIRSHA UNIVERSITY, PURULIA

Curriculum for B.Sc. Honours in Environmental Science 

[Choice Based Credit System]

SEMESTER-I
	Sl. No.
	Name of the Subject
	Nature
	Code
	Teaching Scheme

in hour per week
	Credit

	
	
	
	
	L
	T
	P
	

	1
	Fundamentals of Environment
	Non-Practical
	CC1
	5
	1
	-
	6

	2
	Environmental Biology
	Non-Practical
	CC2
	5
	1
	-
	6

	3
	Environment and Society
	Non-Practical
	GE1
	5
	1
	-
	6

	4
	Fundamentals of Environmental Studies
	Practical
	AEE1
	2
	-
	2
	4

	Total Credit = 22


SEMESTER-II
	Sl. No.
	Name of the Subject
	Nature
	Code
	Teaching Scheme

in hour per week
	Credit

	
	
	
	
	L
	T
	P
	

	1
	Environmental Chemistry
	Non-Practical
	CC3
	5
	1
	-
	6

	2
	Environmental Physics
	Non-Practical
	CC4
	5
	1
	-
	6

	3
	Natural Hazards and Management
	Non-Practical
	GE2
	5
	1
	-
	6

	4
	Language Programmes
	
	AEL1
	2
	-
	-
	2

	Total Credit = 20


SEMESTER-III
	Sl. No.
	Name of the Subject
	Nature
	Code
	Teaching Scheme

in hour per week
	Credit

	
	
	
	
	L
	T
	P
	

	1
	Earth Science
	Non-Practical
	CC5
	5
	1
	-
	6

	2
	Environmental Resources
	Non-Practical
	CC6
	5
	1
	-
	6

	3
	Practical
	Practical
	CC7
	-
	-
	6
	6

	4
	Environmental Monitoring
	Non-Practical
	GE3
	5
	1
	-
	6

	5
	Analytical Techniques
	Non-Practical
	SE1
	1
	1
	-
	2

	Total Credit = 26


SEMESTER-IV
	Sl. No.
	Name of the Subject
	Nature
	Code
	Teaching Scheme

in hour per week
	Credit

	
	
	
	
	L
	T
	P
	

	1
	Ecotoxicology and Environmental Biotechnology
	Non-Practical
	CC8
	5
	1
	-
	6

	2
	Environmental Laws, Policy and EIA
	Non-Practical
	CC9
	5
	1
	-
	6

	3
	Practical
	Practical
	CC10
	-
	-
	6
	6

	4
	Green Technology
	Non-Practical
	GE4
	5
	1
	-
	6

	5
	Remote Sensing and Geographical Information System
	Practical
	SE2
	1
	1
	-
	2

	Total Credit = 26


SEMESTER-V
	Sl. No.
	Name of the Subject
	Nature
	Code
	Teaching Scheme

in hour per week
	Credit

	
	
	
	
	L
	T
	P
	

	1
	Environmental Pollution
	Non-Practical
	CC11
	5
	1
	-
	6

	2
	Practical
	Practical
	CC12
	-
	-
	6
	6

	3
	Environmental Pollution and Monitoring Techniques
	Non-Practical
	DS1
	5
	1
	-


	6

	4
	Environmental Health and Stress Physiology
	Non-Practical
	DS2
	5
	1
	-
	6

	Total Credit = 24


SEMESTER-VI
	Sl. No.
	Name of the Subject
	Nature
	Code
	Teaching Scheme

in hour per week
	Credit

	
	
	
	
	L
	T
	P
	

	1
	Environmental Economics and Management
	Non-Practical
	CC13
	5
	1
	-
	6

	2
	Introduction to Computer Application (MS-Word, MS-Excel, MS-power point) and Dissertation/Field work
	Practical
	CC14
	2
	-
	4
	6

	3
	Social Environmental Issues
	Non-Practical
	DS3
	5
	1
	-


	6

	4
	Disaster Management
	Non-Practical
	DS4
	5
	1
	-
	6

	Total Credit = 24


CORE COURSE
	Sl. No.
	Semester
	Name of the Subject
	Teaching Scheme
in hour per week
	Credit

	
	
	
	L
	T
	P
	

	1
	I
	Fundamentals of Environment
	5
	1
	-
	6

	2
	
	Environmental Biology
	5
	1
	-
	6

	3
	II
	Environmental Chemistry
	5
	1
	-
	6

	4
	
	Environmental Physics
	5
	1
	-
	6

	5
	III
	Earth Science
	5
	1
	-
	6

	6
	
	Environmental Resource
	5
	1
	-
	6

	7
	
	Practical
	-
	-
	6
	6

	8
	IV
	Ecotoxicology and Environmental Biotechnology 
	5
	1
	-
	6

	9
	
	Environmental Law, Policy, and EIA
	5
	1
	-
	6

	10
	
	Practical
	
	
	6
	6

	11
	V
	Environmental Pollution
	5
	1
	-
	6

	12
	
	Practical
	-
	-
	6
	6

	13
	VI
	Environmental Economics and Management
	5
	1
	-
	6

	14
	
	Introduction to Computer Software 

(MS-Word, MS-Excel, MS-power point) and Dissertation/Field work   
	2
	-
	4
	6

	Total Credits = 84


PROPOSED SYLLABUS AND SCHEME OF EXAMINATION
B. Sc. in Environmental Science (Hons.)

SIDHO- KANHO-BIRSHA UNIVERSITY
PURULIA

March, 2017
SEMESTER- I

CC1: FUNDAMENTALS OF ENVIRONMENT
Lectures - 70
Concept of Environment: Definition and concept of environment; Types and components of environment (Lithosphere, Atmosphere, Hydropshere, Biosphere); Scope and multidisciplinary nature of the subject; Man-environment relationships; Public awareness – Earth Summits, recent Conventions on climate change





                     
  
(15)
 Environmental Education: Goals of environmental education; Environmental education at primary, secondary and tertiary level; Green politics; Environmental movements – The Chipko movement, Silent Valley movement, Narmada Bachaao Andolan, Tehri Dam Conflict 
     
(20)   
Cell and Genetics: Cell: Characteristics and types of Prokaryotic, and Eukaryotic cells; Concept of a gene, chemical nature of gene;  Ultra structure and functions of plasma membrane, structure and function of Mitochondria, Ribosome, Golgi body, Chloroplast, Endoplasmic reticulum, Nucleus, Chromosome; Cellular reproduction: Stages of Mitosis and Meiosis



        
(25) 
Fundamentals of Genetics: Mendel’s Law of inheritance and gene interaction; Darwinism and Modern Synthetic Theory of evolution; Gene pool, Genetic drift



                   
(10)
SEMESTER- I

CC2:  ENVIRONMENTAL BIOLOGY
Lectures - 70
Taxonomy: Definition of taxonomy, systematic and classification; Morphological and taxonomical studies of flora and fauna




        



 
(10)
Concepts of Ecology: Subdivisions of ecology; Ecological classification (hydrophytes, xerophytes, halophytes, etc.) and their morphological, physiological and biochemical adaptation; Ecological factors - climatic, edaphic, physiographic and biotic; Limiting factor and Shelford’s Law, Liebig law; Concept of Biological clock, circadian rhythm 





        


(20)
Concepts of Ecosystem and Biomes: Structural and functional aspects of major ecosystems (with special reference to freshwater, mangrove and desert); Trophic levels, Ecological pyramids, food chain and food webs; Mechanism of energy flow through ecosystem, Q10, Energy flow models
Biomes: Concept, classifications, characteristics of biome types, viz., Grass lands, Tropical Rain Forests and Tundra









       

(25)
Biotic Community: Characteristics of population and community; Basic ideas on ecotone and edge effect, habitat and ecological niche, ecotypes, ecophene, ecological indicators; ecological succession; biogeochemical cycles, e. g., N, C, S, P

       



        

(15)
SEMESTER- II

CC3:  ENVIRONMENTAL CHEMISTRY
Lectures - 70
Fundamental Concepts of General Chemistry: Molecular weight, equivalent weight, molarity, normality, valency, oxidation state and bonding, oxidation and reduction reactions; Metals and non-metals; Aromatic and aliphatic organic compounds; Saturated and unsaturated hydrocarbons; Free radicals

        









(15)
Fundamentals  of  Biochemistry:  Elementary  ideas  on  carbohydrates,  proteins, lipids  and enzymes;  Idea  on  structure  of  macro-molecules - DNA  and  RNA



       

(10)
Chemical Equilibrium and Kinetics (Fundamentals): Stoichiometry, chemical equilibrium, chemical potential; Acid-base reactions (acidity, alkalinity, buffers and buffer capacity)
       

(12)
Aquatic Chemistry: Principles of sedimentation, coagulation, precipitation; Concept of solubility product; Filtration and adsorption processes

 



       

(10)
Atmospheric Chemistry: Composition and structure of the atmosphere; Properties of atmospheric gases, aerosols, SPM; Photochemical reactions in the atmosphere (photochemical smog)
   
(13)
Green chemistry: Concept, principles, applications of green chemistry, e.g., use of CO2, H2O2, TiO2; Green technology in waste management
      



   


(10)
SEMESTER- II

CC4:  ENVIRONMENTAL PHYSICS
Lectures - 70
Radiation Physics: Radioactivity, radioactive disintegration, units of radioactivity, half life, average life, decay constant, nuclear fission, nuclear fusion, application of radio- isotopes
        

(15)
Dynamic Meteorology: First and second law of thermodynamics, entropy, enthalpy, heat transfer processes; Diffusion and transport of pollutants in air



         


(10)
Biophysics: Free energy; Bioenergetics of coupled reactions; High energy phosphates-central role in energy capture and transfer; Energy yield, coupling factor theory, membrane transport, active transport, ATP driven active transport, ion driven active transport; Osmosis, osmotic pressure, plant cell as osmotic system and relationship with turgor pressure, wall pressure and osmotic pressure; Water potential concept, types; Osmotic relation in three physical states (ψ, ψs, ψp); Water potential changes in plasmolysis and deplasmolysis, imbibitions

        


         


(25)
Analytical Physics: Lambert-Beer’s law; Principle, instrumentation, application, limitations of Spectrophotometer, Flame photometry, Atomic Absorption Spectrophotometer; Separation technique: Principle, types, techniques, and application of Chromatography; Solvent extraction process
     
(20)
SEMESTER- III

CC5:  EARTH SCIENCE
Lectures - 70
Earth Processes: Origin and evolution of earth; Big Bang theory, Geological time scale; Major rock types; Continental drift theory, Plate tectonic theory 



         


(07)
Climatology: Elements of climates; Spatial and temporal patterns of climate; Climate parameters in India and climatic classification (Koppen’s classification)


        


(08)
Earth Resources: Mineral resources--classification, Indian occurrences; Water resources (surface and groundwater), hydrological cycles, geological formation as aquifers, type and characteristics of aquifers; Groundwater plume; Darcy’s law; Depletion of groundwater; Artificial recharging of ground water; Influence of land use on water resources




        


(15)
Soil: Weathering processes and soil formation; Soil profile development; Basic concept of physical, chemical and mineralogical composition of soil; Soil types, porosity, permeability
        

(15)
Elementary Idea of Remote Sensing: Definition, source of energy, energy interactions with  the atmosphere and Earth’s  surface  materials; Principle of Remote sensing;  Remote  sensing platforms; Principle and function of sensors; Types of satellites; Latest Indian operating satellites and their utilities; Advantages and limitations of remote sensing; GIS



      


(25)
SEMESTER- III

CC6:  ENVIRONMENTAL RESOURCE
Lectures - 70
Natural resources: Current status of Water, Land, Forest, Food and Minerals resources             
(05)
Energy resources: Classification, conventional, non-conventional, renewable, non-renewable; Energy budget





        



          


(05)
Fossil fuels: Coal (composition, origin and classification); Petroleum (origin, mining, chemical composition, classification); Natural gas (concept on LNG, CNG, LPG); Oil (origin, utilization)   
(10)
Renewable resources: Solar energy (PV cells, PG cells); Geothermal energy (origin, utilization); Ocean energy; Biomass energy; Hydroelectricity

       



        

(10)
Alternate sources of energy:  Process of energy extraction from waste; Basic concept of petro-plants, biofuel







      


        

(10)
Conservation of natural resources: Present trend and future energy resources; energy audit, and ECI; Energy use pattern in India







         

(10)
Biological wealth: Value of wild species; Sources of agriculture, forestry, aquaculture; Biodiversity – Concept, value; Mega-diversity Hotspots, hotspots of biodiversity, Red Data Book; Conservation of biodiversity (International & National), biodiversity at Global, National, and Local levels; Threats of biodiversity









         

(20)
SEMESTER- III

CC7:  PRACTICAL
   Description of Items


 
      Distribution of Marks

1) One Major experiment


:


10
2) One Minor experiment


:


05
3) Interpretation of Satellite imagery 
           : 


05
4) Submission of report



:


10
5) Laboratory Note Book


:


05

6) Viva-voce 




:


05
7) Internal Assessment



:


20
PRACTICAL COURSES
1) Major Experiments:
a) Estimation of water parameters—pH, DO, Free and Combined CO2, Hardness, Alkalinity, Acidity, Chloride, TSS, TDS
b) Estimation of protein, chlorophyll, amino acid, and sugar from plant material
2) Minor experiment

a) Demonstration of Mitochondria and Chloroplast; Gram staining of bacteria
b) Staining of zooplankton
3) Interpretation of Satellite Imagery: Stereoscopic study and visual interpretations of satellite imagery and airborne image
4) Major studies:
a) Study on local flora and fauna (Biodiversity register)
b) Meteorological study
SEMESTER- IV

CC8:  ECOTOXICOLOGY AND ENVIRONMENTAL BIOTECHNOLOGY 
Lectures - 70
Ecotoxicology: Definition and Concept; mechanism of toxicity; Branches of toxicology; Types of interactions in toxicology; Concept of Dose-Response relationship, LD50, LC50, Threshold Limit Value (TLV), Therapeutic index; Basic concept on Bioaccumulation, Biomagnifications, Bio-concentration factor; Ames test, Bio assay technique
        





         

(30)
Environmental Biotechnology: Concept on Environmental biotechnology, Fermentation technique, composting, vermicomposting, bioleaching; Application of biotechnology in environmental field 
(25)
Biotechnological Approaches: Definition, types, applications and advantages of biofertiliser, biopesticide, biofuel, and biogas

       




       

(15)
SEMESTER- IV

CC9:  ENVIRONMENTAL LAWS,  POLICY AND EIA
Lectures - 70
Laws and Policies: Basic concept on law, rules, act, treaty; Public Policy and PILs; Environmental provisions in the Indian Constitution- Article 48A, 51A(g); Powers and Functions of Govt. Agencies for pollution control (CPCB & SPCB); Objectives & Principles of The Environment Protection Act, 1986; The Air (Prevention and Control of Pollution) Act, 1981; The Water (Prevention and Control of Pollution) Act, 1974; The Noise Pollution (Regulation and Control) Act, 2000; The Wild Life (Protection) Act, 1972; The Forest (Conservation) Act, 1980; The National Green Tribunal Act, 2010; The Biological Diversity Act, 2002; Public Liability Insurance Act, 1991

              
(45)
Environmental Impact Assessment: Environmental Impact Assessment; Goals of impact assessment, evolution of impact assessment, technology assessment; Environmental inventory; Techniques and methods of EIA







        


(25)
SEMESTER- IV

CC10:  PRACTICAL
Description of Items


 

   Distribution of Marks

1) One Major Experiment


:



10
2) Identification with reasons

:



05
3) Field Report



:



15
3) Laboratory Note Book


:



05

4) Viva-voce 



:



05
5) Internal assessment


:



20
PRACTICAL COURSES
1.  Major Experiments:

Estimation of soil parameters: pH, Temperature, Soil moisture, Organic carbon, Density, Porosity, NPK (using Soil testing Kit)
2. Identification with reasons (at least one from each A & B must be set during examination): Study on Aquatic organisms (Microfauna and Microflora)
a)  Study of Microfauna viz., Brachionus, Keratella, Cyclops, Cypris, Diaptomus, Nauplius larva, Bosmina, Moina, Eubranchipus
b)  Study of Microflora viz., Spirogyra, Zygnema, Pistia, Eichhornia, Hydrilla, Ceratophyllum, Ipomoea, Azolla, Lemna  sp., Limnophilia, Marselia, Nymphae, Nelumbo
3. Submission of Field Report: Educational tour/Local field visit (related to Forestry/Mountainous region/Ocean/Coastal) and Submission of collected samples (flora, fauna, rocks, and minerals)
SEMESTER- V

CC11:  ENVIRONMENTAL POLLUTION
Lectures – 70
Understanding Pollution (Fundamentals): Pollution, poverty, and population                        
(05)
Air Pollution: Air pollutants—sources and effects of primary and secondary pollutants, particulate matters, HAPs (hazardous air pollutants), indoor pollutants; El Nino phenomenon, Global climate change; Photochemical smog









(15)
Water Pollution: Sources-direct and indirect sources and their impact on water bodies, viz., marine, coastal, wetlands; groundwater pollution; Eutrophication, Lake acidification, salt water intrusion 
(15)
Soil Pollution: Sources, types and effects of soil pollution

     
                     

(05)
Thermal Pollution: Definition, nature of pollutants, environmental effects of coal ash          
  
(05)
Marine Pollution: Sources and nature, status of coastal and estuarine pollution in India, effects on aquatic biota




      



         


(10)
Vehicular Pollution: Characteristics of automobile emissions, effects of automobile pollutants 
(10)
Fireworks Pollution: Definition, characteristics, composition; Pollution and effects; Safety and laws 

(05)
SEMESTER- V

CC12:  PRACTICAL
   Description of Items


 
    Distribution of Marks

1) One Major experiment

:



15
2) One Minor study


:



05
3) Educational tour report

:



10

3) Laboratory Note Book

:



05

4) Viva-voce 



:



05
5) Internal Assessment


:



20

PRACTICAL COURSES
Major Experiments:

a) Estimation of Iron, Phosphate, Residual Chlorine, Oil & Grease of water sample
b) Cytological preparation of Mitotic stages from onion root tips (Allium cepa)
c) Cytological preparation of Meiotic stages from grasshopper testis


Minor Studies:

a) Principle and Monitoring technique of air quality (SOx, NOx, SPM)
b) Noise measurement
c) Model of Rain Water Harvesting

d) Watershed Model
Submission of Field Report: Educational tour/Local field visit (related to Industry/Water Treatment plant/ Mining/ Environmental laboratory, etc.)

SEMESTER- VI

CC13:  ENVIRONMENTAL ECONOMICS AND MANAGEMENT
Lectures - 70
Environmental Economics: Concept, scope and interrelation; Concept of supply and demand; Types of economic system, Ecological economics; Environmental Kuznets’s Curve; Economics of pollution control; Cost: Benefit analysis; Valuation of environment; Polluter’s Pay Principle
       

(15)
Environmental Accounting and Auditing: Environmental accounting--objectives, financial accounting, social accounting; Overview on environmental audit programmes in India; ICC basic steps of an environmental audit; Life cycle assessment          


         


(10)
Principles  of  Management:  Definition  and  concept  on  environmental  management; Environmental  quality  measurement (ISO:14000), Environmental  management system; Implication of Agenda-21; Functions of management--forecasting, planning, organizing, motivating, coordinating, controlling, and communicating, leadership, directing, and decision making

         

(20)
National Committee on Environment Planning and Coordination, and its function in India
          
(05)
Management of air pollution, water pollution, noise pollution in respect to Indian scenario; Concept, types, importance of Desalination Process; Waste Water Treatment; Strategies for sustainable Water Management; Drinking Water Standard; Ganga Action Plan (GAP), Yamuna Action Plan (YAP) 
(10)
Integrated system for waste management: Municipal Solid Wastes (MSW); Biomedical wastes; Plastic wastes; Hazardous wastes; Radioactive waste; Biosafety Protocol



    
(10)
SEMESTER- VI

CC14:  DISSERTATION/ FIELD WORK   
&

 INTRODUCTION TO COMPUTER APPLICATION 
(MS-Word, MS-Excel, MS-power point)
Description of Items


 

   Distribution of Marks
1) Internal Assessment 
:


20

(Performance during Dissertation work)

2) Presentation (Seminar) of the work
:


20

3) Practical (Computer Application)
:


20

DS1: ENVIRONMENTAL POLLUTION AND MONITORING TECHNIQUES
Lectures – 70
Radiation Pollution: Man-made radiation; Radiation hazards, nuclear accidents                       
(08)
Pesticide Pollution: Sources, categories; Pesticidal effects in water; Elementary idea on IPM     
(12)
Metal pollution: Metals in soil, food and water; Elementary idea on metal pollution (e. g., Lead, Cadmium)


                      


(13)
Analytical techniques & tools: Sampling, preservation and storage techniques; Principle, application and limitations of titrimetry, gravimetry and potentiometry; Ultrasound characteristics and Environmental applications of acoustic RADAR, LASER radiation

         


(22)
Bacteriological examination of water: (IS: 1622 – 1981) with special reference to standard plate count and test for coliform




        

(05)
Data collection and representation techniques: Concept of sampling, mean, median, mode, frequency distribution, standard error and deviation

                                             

(10)
DS2: ENVIRONMENTAL HEALTH & STRESS PHYSIOLOGY
Lectures – 70
Environmental Health: Concept of health and disease; Principles of epidemiology and epidemiological methods, aims of epidemiology 



                   

(15)
Diseases: Concept on water, air, vector borne diseases; Some communicable diseases-- Viral hepatitis, dengue,  Leishmaniasis; Non-communicable diseases - cardiovascular, diabetes; Immunology- elementary ideas about antigens and antibody, autoimmunity; Immunodeficiency diseases; Allergy – Antibody-mediated hypersensitivity, hypersensitivity pneumonitis, allergic rhinitis, ingestant allergy, dermatitis, drug sensitivity


                                         
(27)
Health Programs: Health Programs in India; Demography and family planning; Nutrition and health; Health education; World health report; Health impact assessment                                      

(13)
Environmental Stress Physiology: Concept and fundamentals; Photoinhibition and photoacclimation; Stress-agents like temperature, oxygen, salinity on plants
                                                              
(15)

DS3: SOCIAL ENVIRONMENTAL ISSUES
Lectures – 70
Man-Environment Relationship: History and relationship; Need for public awareness; Deep ecology; Equitable use of natural resources; Ecosystem services to society; Environmentalism, Environmental refugees; Ecofeminism; Environmental movements in India; International and national environmental organizations; Human population growth and problems, regulation of population, Green politics 
(25)
Social Issues: Global environmental issues; Wasteland reclamation; Unsustainable to Sustainable Development; Urban problems related to energy; Resettlement and rehabilitation of people: Citizens Actions and Action Groups; Environmental awareness; Environmental ethics; Women and Child welfare; Role of Information Technology in environment and human health
         


(25)
Environmental sustainability: Concept of sustainable city, urban planning, social responsibility; International treaties & Conventions [Wetlands (Ramsar), International Trade in Endangered Species (CITES), Biodiversity (CBD), Transboundary Movements of Hazardous Waste (Basal), Climate Change (Kyoto Protocol)         



         


(20)
DS4: DISASTER MANAGEMENT
Lectures – 70
Understanding Disaster: Concept and definitions of disaster; Hazard, vulnerability, risk, capacity: Types, trends, causes and consequences and control of various disasters, viz., Geological, Hydro-meteorological, Biological and Technological disasters




        

(20)
Disaster Management: Vulnerability of natural hazards in India; Disaster management cycle; Constitutional framework of disaster management in India     



         

(15)
Disaster Management Cycles & Framework: Disaster management cycles, activities associated with various stages of cycles, disaster management in India – Role of Governments, Non-Governments and State Government agencies
      



          

(15)
Risk Assessment: Concept and evaluation of risk; Hazard identification; Exposure assessment; Hazard assessment; Risk characterization; Man-made Environmental degradation; Problems related to toxic wastes and chemicals and radioactive substance disposal




         

(20)
DS5: ENVIRONMENTAL ENGINEERING, MODELLING & STATISTICS
Lectures – 70
Environmental engineering: Material cycling in ecosystems; Hydraulic gradient; Rain water harvesting, Water shed management; Municipal waste water and treatment processes; Point-source Gaussian Plume Model in air pollution; Global initiatives on atmospheric changes; Waste-to-Energy combustion
         




(20)
Environmental modelling: Mathematical models; Steps in modelling approaches; Limitations of model application, fate of chemicals, sophistication levels in modelling                                                  
(10)
Statistical Concept: Concept of statistics, population, sampling, sampling area, sampling unit, types of data, types of sampling, advantages of sampling; Graphical representation of statistical data
    
(20)
Measurement: Mean, Median, Mode; Mean deviation, Standard deviation, Standard error; Correlation and Regression; Estimation of sample size, basic information on probability, testing of hypothesis, Null and alternate hypothesis, Skewness, Kurtosis, t – test, chi – square test
    


(20)
GE1: Environment and Society
Lectures – 70
Environment: Types of environment; Multidisciplinary nature and scope of environment; Components of environment; Environmental education

    

         


(10)
Natural Resources: Definition, concept on natural resources – water, land, forest, food and mining; Biodiversity – concept, value, threats, conservation

Ecology & Ecosystem: Definition and concept of ecology; Phases of ecology; Concept of ecosystem; Structure and functional aspects of ecosystem; Productivity concept of ecosystem; Food chain and food webs in ecosystem; Ecological energetic      




         

(25)
Environmental Pollution: Sources and effects of pollution, e.g., air, water, noise, soil, radiation; Ozone layer depletion, Global warming, Green House effect, Acid Rain; El-Nino, La-Nina, ENSO                                          






(15)
Social Issues: Raising environmental awareness in India; Sustainable Development; Global environmental issues; Environmental legislation; Environmental movement in India; Human population and environmental problems: Role of information technology on environment and human health; Green business and green design

                                                    
(20)

GE2: NATURAL HAZARDS & MANAGEMENT AND WASTE MANAGEMENT
Lectures – 70
Natural Hazards: Definition, concept and types; Causes, distribution, consequences and mitigation measures and for Earthquake, Tsunami, Cyclone, Flood, Drought and Landslide                          
(15)
Disaster Management: Definition and concept, vulnerability, capacity and risk; Disaster management cycle 



                          
(10)
Environmental Management: Concept on environmental management and Environmental Management System; Management of air, water, noise, soil and agricultural pollution

Strategies for sustainable Water Management; Drinking Water Standard; Ganga Action Plan (GAP), Yamuna Action Plan (YAP)




       

(20)
Waste management: Waste generation & characterization; Integrated Solid Waste Management; Hazardous waste management; Hazardous waste treatment technologies; Municipal Solid Waste Management; Biomedical waste management; Industrial Pollution Management 


(25)
GE3: ENVIRONMENTAL MONITORING
Lectures – 70
Analytical Techniques & Tools: Sampling, preservation and storage techniques; Principle, application and limitations of titrimetry, gravimetry and potentiometry; Ultrasound characteristics and Environmental applications of acoustic RADAR, LASER radiation

         


(15)
Data collection and representation techniques: Concept of sampling, mean, median, mode, frequency distribution, standard error and deviation 

Statistical Concept: Concept of statistics, population, sampling, sampling unit, types of sampling, sampling error, advantages of sampling; types of data, Graphical representation of statistical data 
(20)
Measurement: Mean, Median, Mode; Mean deviation, Standard deviation, Standard error; Correlation and Regression; Testing of hypothesis, Null and alternate hypothesis, t – test, chi–square test; One way ANOVA



         


(20)
Monitoring: General monitoring techniques and methodology; Standards of ambient air, drinking water quality; Monitoring of air, water, soil, and noise pollution
      



         

(15)
GE4: GREEN TECHNOLOGY
Lectures – 70
Green chemistry: Concept, principles, applications of green chemistry, e. g., use of CO2, H2O2, TiO2; Chitin; Concept of octane no. and antiknock compounds; Directions in practising green chemistry







(15)
Green technology: Green technology in waste management, Integrated waste management (IWM), Supercritical water oxidation (SCWO) of wastes; Rhizosphere in biodegradation of organic wastes; Green techniques in water treatments: Deionization, Desalinizatation, Electrodialysis, Reverse osmosis; Green sources of energy; Green treatments of industrial effluents -  Cyanide, Chromate         

(25) 
Green synthesis of chemicals: Methyl methacrylate, polyurethane, paracetamol; Production of 3rd & 4th generation pest controller, Integrated Pest Management (IPM), biodiesel, biopolymers, degradable polymers, bioplastics; Alternative Fluorocarbons (AFCs)



                    

(15)
Instrumental methods: Chemical analysis of environmental samples; Principles of AAS, X-Ray Fluorescence spectrophotometer, Gas Chromatography, HPLC

       
          

(15)
SE1: ANALYTICAL TECHNIQUES
Lectures – 30
Basic Histological and Cytological Techniques: Fixation and Fixatives; Tissue-processing & Microtomy; Staining




        

(10)
Microscopy: Components of microscope; magnification and illumination; Types of microscope – Light, Electron, Phase, Polarised, Fluorescence


   



(10)
Biological Analysis: Collection and preservation of plankton; Enumeration of net plankton, counting in Sedgwick Rafter cell



         


(10)
SE2: REMOTE SENSING AND GEOGRAPHICAL INFORMATION SYSTEM (GIS)
Lectures – 30
Remote Sensing: Principles, properties; Electromagnetic radiation and its interaction with atmosphere; Spectral reflectance of Earth’s surface features; Types and characteristics of different data acquisition platforms; Satellite geometry, sensors and resolutions; Data products and their characteristics; Basic principle of visual interpretation




         

(20)
GIS: Concept of GIS; Spatial data model; Attribute data management; Process of GIS       

(10)
SE3: CONSERVATION AND ECOTOURISM
Lectures – 30
Ecotourism: Elementary idea of Mass tourism and its Impact on environment and culture; Concept of Ecotourism, Guideline and policy (National and International) of ecotourism; Planning of ecotourism; Ecotourism circuit development; Types of Alternative Tourism, Elementary idea of Rural truism, Adventure tourism; Development, economical benefits and impacts of Ecotourism; Management of ecotourism; Ecotourism potentiality in India - Case study (ecotourism in Kenya, India and Australia) 







(15)
Conservation: Concept of Wildlife Conservation - Reserves  design, survey techniques of tiger, birds, deer, bison, elephants and insect; In-situ habitat management of wild animal; Concept of Zoo management; Nursery technology, Plantation technique in India, Concept of Eco-development committee and FPC in India 






(15)
ABILITY ENHANCEMENT COURSES 

ENVIRONMENTAL STUDIES
Credit : 4
Total Marks – 40

Course Code:  AEE1

COURSE TITLE:  FUNDAMENTALS OF ENVIRONMENTAL STUDIES
Lectures – 60
Unit 1: Basic of Environmental Studies





    

(05)      

Definition, Nature, Scope and Importance; Components of environment: Environmental education     

                                          

Unit 2: Natural Resources: Renewable and Non-renewable Resources


     
(10)      

 
Nature and natural resources their conservation and associated problems:

· Forest resources: Uses, types and importance, Joint Forest Management & Tribal population, Deforestation and its effects

· Water resources: Distribution of water on Earth; Use, over exploitation of surface and ground water; Dams: Benefits and problems; Flood and Drought

· Mineral resources: Mineral resources in India; Use and exploitation, Social impacts of mining 

· Food resources: World food problems and food insecurities.

· Energy resources: Renewable and Non-renewable energy sources; Use of alternate energy sources - Case studies

· Land resources: Land as a resource; Land degradation, landslides, soil erosion, desertification

· Use of resources for sustainable development

Unit 3: Ecology and Ecosystems







     
(08)      
Concept of ecology, Population ecology, Community ecology

· Concept of an ecosystem, different types of ecosystem

· Food chains, food weds and ecological succession

· Energy flow in the ecosystem and energy flow models

Unit 4: Biodiversity and its conservation






     
(08)      
· Biodiversity: Levels of biological diversity

· Values of biodiversity

· Hot-Spots of biodiversity, Mega-biodiversity countries

· Threat to biodiversity

· Threatened and endemic species of India

· Conservation of biodiversity (In- situ and Ex-situ)
· Ecosystem services: Ecological, Economical, Social, Ethical, Aesthetical and Informational values

 Unit 5: Environmental Pollution and Management




     
(08)   

(a) Nature, Causes, Effects and Control measures of – 

(i) Air pollution

(ii) Water pollution

(iii) Soil pollution 

(iv) Noise pollution 

v) Nuclear hazards


      (b) Fireworks Pollution: Definition, Composition/Ingredients, effects, monitoring strategies

· Solid waste management: Causes, effects and disposal methods; Management of biomedical and municipal solid wastes

· Disaster management: Floods, Earthquake, Cyclone and Landslides

Unit 6: Environmental Policies and Practices





    
(10)      
· Constitutional Provisions for protecting environment- Articles 48(A), 51 A (g)

· Environmental Laws: The Environment (Protection) Act, 1986; The Air (Prevention and Control of Pollution) Act, 1981; The Water (Prevention and Control of Pollution) Act 1974; Forest (Conservation) Act, 1980 

· The wildlife Protection Act, 1972

· Climate change, Global warming, ENSO, Acid rain, Ozone layer depletion; Montreal and Kyoto Protocols

Unit 7: Human Communities and Environment





   
(06)      
· Human population growth; Impacts on environment

· Population explosion – Family Welfare Programme

· Environment and human health: Concept of health and disease; Common communicable and Non- communicable diseases; Public awareness

· Environment movements in India: Chipko Movements, Silent Valley Movement, Movements in Karnataka

Unit 8: Field Work Report/Project Report/Term paper (based on any one of the following topics and to be evaluated by internal teachers only)


     


(05)      
· Environmental assets - River/Forest/Grassland/Hill/Mountain etc.
· Environmental pollution - Urban/Rural/Industrial/Agricultural
· Study of common Plants/Insect /Birds/Wild life etc.
· Study of simple ecosystems: Pond/River/Hill slope etc.
· Municipal solid waste management and handling.
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