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AGENDA:
f)iscussion and approval of:

o Change in the title of the prograrnme

r Eligibility criteria for admission

o Skiil based value added certificate programmes

o Panel of examiners

. Approval of MOLi. EllS Pvt [.td arrd Metamorphosis

o Permission to Departmeut Councilto design coufse structure ancl curriculunr lbl'[rriclqer

and fbLrndation courses.

Proceedings:
. The chairman of the board welcomed the members and explained to menrber''s strategic

approach, followed to revise the curriculum and prepare the draft.
. The board discussed thc draft al'lel corrsiderirrg the stratcgic approach,

o Board undertool< the screeninu ol'the curriculum and structure o1'the valuc aclclccl

courses.

o Board also studied the profile of EHS Pvt Ltd and Metarnorphosis

o Board also discussed the list of Exarniners.

q V



.i

Recommendations of the BOS:
. Change in title of the programme M.Sc Environmental science to M.Sc Ecology and

Environmental science has been approved.

Question paper pattern & Evaluation rubrics presented to the board has been approved.

Eligibility criteria has been approved

Structure, curriculum and Evaluation pattern for sl<ill based valued added certificate
programme has been approved.

Panel of Examiners has been approved. The board authorized the chairman and the

convener to make further inclusions when necessary.

MOU with EHS Pvt Ltd and Metamorphosis for offering value added course has been

approved, The board authorized coordinator of the department to take further necessary

statLrtory approvals from the university.

Board also permitted the department councilto design bridge/ foundation course structure

and curriculr;m when necessary.



I

Course Structure & Revised Syllabus

Choice Based Credit System (CBCS)

M.Sc. Ecology and Environmental Science

Eligibility Criteria: General candidates who have passed a B,Sc degree in any branch of science of this
Unrversity or any UGC recognized higher education institution with 45% aggregate in core/cognate subjects
and SC/ST candidates with40o/o aggregate in core/cognate subjects shall her etigible for admission fo M.5c

degree course in Ecology and Environmental Science.

Further, candidates who have passed Bachelor of Science in Agriculture and,its allied .sL,ibjei:fs,

Bachelor of Forestry Science [B.FScJ and its allied subjects, Bachelor of Florticulture (B.Sc I-lortiJ and its allied
subjects. AIso, students who have passed BE/B,Tech with Environmental Science or Environmental
Engineering as a core/cognate subjects (45o/o overall in the core/coglrate sul-ijccts for Gencral r:ancl idatcs rrrrl
40% overall in the core/cognate subjects for SC/ST Candidates) from any UGC recognized highir educatiorr
institution are eligible for admission to M.Sc degree course in Ecology and Environmental Science of Tumkur
UniversiW,



Strategic Approach for the Programme will include:

l'.-nvironmental Science as a discipline has emerged into a truly inter and trans disciplinary science,

StLrdying science of the environment in the current scenario must take in to consideration science,

society, policies, responses and their interactions and its impact as a whole. Therefore, the current

scenario demands that a balance be established between principles of ecology, environment and

various advancement that have taken place the world over. Thus, this revision will combine

advancements in the field of Ecology and Environmental science while designing the Program and

thnir rr''cnaeritto er'"riculum. The curriculum lays focus on creating new knowledge, acquiring new

skills ancl capabilities for students studying Ecology and Environmental Science. The curriculum lays

additional emphasis in providing opportunities to understand the integration of modern disciplines

such as Environmental Modelling, GIS and Remote Sensing, Environmental Sustainability, Corporate

o/r1/rrrnarrerr end fhpif appliCations, Students would be encouraged tO gO beyOnd the classroom and

conduct active action-research, research projects, technology-based learning and internships in

industry/private/government/manufacturing and service sectors based on suitability, The eligibility

criteria have been expanded to make interdisciplinary. Therefore, it is essential that curriculum of

MSc. Ecology and Environmental Science is revised to make it relevant dynamic that will create an

ecosystem [or skil] development, entrepreneurship and academic excellence. Tumkur University PG

CIICS regLrlation and coLrrse pattern has been specially followed while undertaking the current

revision. fhe current revision has taken into account draft model curriculum released by EHS on

various subjects as wellas latest developments in different niches of environment.

Programme Outcomes:

Objectives of the M.Sc" Environmental Science is to

Dcvelop indLrstry leadirrg professionals who can critically analyse Environmental problems and

su ggest Sustainable solution,

Develop inter and Trans disciplinary thinking towards achieving Environmental Sustainability.
Develop student's research and Entrepreneurship potential.

a

a
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\
Jhe pedagogical methods for the programme will include:

Orientation classes

Extension and Enrichment Activity
Case study Analysis

Group projects

Journal clubs

Industrial visit
Field work Practical's

Field and Industrial visit
Special lectures and Seminars

En,,zironmental Campaigns

Environmental Awareness Programmes

Field Ecologica I studies

Do your own Experiments

Extension and Enrichment activity
Mock interview Skills

i
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sl.
Nt.r

Paper
Code

Title of the Paper
Instruction
Hours per

Week

No. of
credits

Duration of
the

Examination

Marks

Internal
Assessment

Semester
End Exam

Total
Marks

1 cPT-1.1
Ecology and
Ecosystem Services

4 4 3Hrs 20 BO 100

? CPT.I.Z
Environmental
Chemistry

4 4 3Hrs 20 BO 100

,l CPT.1.3
Earth and
Atmospheric Science

+ 4 3Hrs zo BO 100

SPT_

7.44
Ecotoxicology 4 4 3Hrs 20 80 100

SPT-
1.48

Energy Resource
Management

4 4 3Hrs 20 BO 100

/J CPP.1.5

Practical based on
Environmental
Biology and
Ecosvstem Services

4 2 3Hrs 10 40 50

6 CPP-1.6
Practical based on
Environmental
Chemistrv

+ 2 3Hrs 10 40 50

7 CPP-I.7

SPP-
1.BA

Practical based on
Earth and

4t11q-tp!!I'.!!f9nq9
Practical based on
Ecotoxicology

4 2 3 IIrs 10 40 50

4 2 3Hrs 10 40 50

SP P.

1.BB

Practical based on
Energy Resource
lVla uagemen t

4 2 3Hrs 10 40 50

Total 32 24 120 " 480 600

Note:

CPI': Core paper'fheory

SPT: Special paper Theory

COURSE STRUCTURE AND CURRICULUM

I SEMESTER

CPP: Core paper Practical

SPP: Special Paper Practical
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st.
No

Paper
Code

Title of the Paper
Instruction
Hours per

Week

No. of
credits

Duration of
the

Examination Intefnal
Assessment

Tot
Mar

1 cPT-2.7
Forest and Wildlife
Management

4 4 3Hrs 20 BO

BO

10

102 cPT-2,2
Environmental Poll ution
and Control

4 4 3Hrs 20

3

SPT-2.3A
Natural Disasters and
Risk Assessment

4 4 3Hrs 20 BO 10

SPT-2.38
Solid Waste and
Processing Technolo gies

4 4 3Hrs 20 BO 10

4 0EPT-2.4 Man and Environment 4 4 3Hrs 20 80 10

5 cPP-2.5
Practical based on Forest
and Wildlife Management

4 2 3 I{rs 10 40 5

6 cPP-2.6
Practical based on
Environmental Pollution
and Control

4 2 3Hrs 10 40 5

1

SPP.2.7l\
Practical based on
Natural Disasters and
Risk Assessment

4 2 3Hrs 10 40 50

SPP-2.78
Practical based on Solid
Waste and Processing
Technologies

A_t 2 3tlrs r0 4tl 5(

B OEPP-2,8 Man and Environment 4 2 3Hr-s 10 40 50

Total 32 z4 720 480 60

Compulso rv Skill Based Value Added ertificate P Iogramm
)redit).

- OCCUPATIO AL HEALTH ND SAT'ETY (No

Note:

CPT: Core paper Theory

SPT: Special paper Theory

OEPT: 0pen Elective paper theory

II SEMESTER

CPP: Cor'e paper Practical

SPP: Special Paper Practical

OEPP: 0pen Elective Paper Practical

tal
rks

ol

;-l

;l

0

0

l

n

0

gia+"o 
(fo')

ti
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Note:

CP'l': Core papcr Theory

!iP'l : !ipecirl paper-'l'heclry

Oi:F"[: [)1tr.:n Filr.ct.ive paper theory

III SEMESTER

CPP: Core paper Practical

SPP: Special Paper Practical

OIIPP: Ope n Electivc Paper Practical

I 
nup". cua.

I

I

sl.
No

Title of the Paper
Instfu cti on
I{ours per

Week

No. of
credits

Duration of
the

Examination

Marks

Internal
Assessment

Semester
End Exam

Total
Marks

I cP'I'3. Conservation
Genetics

4 4 3llrs 20 BO 100

CPT-3.2

sP'l'-3.3A

SPT-3,38

Geospatial
Techniques

4 4 3llrs zo BO 100

Resto rati o n

Ecology

Microbial
Biotechnology for
Pollution
Abatement

4

+

4 3Hrs 20 BO 100

4 3Hrs 20 BO 100

4 I orrr-s.+ Climate Change
and Sustainability 4 4 3Hrs 20 80 100

5 | CPP-3.5
Practical based on
Conservation
Genetics

4 2 3llrs 10 40 50

. 
I 

cPP-3.6
Practical based on
Gcospatial
Techniques

4 2 3l-lrs 10 40 50

l

I spp-:.zn
I

Practical based on
Restoration
Ecology

4 2 3l'lrs 10 40 50

7

sPP-3.7B

Practical based on
Microbial
Biotechnology for
Pollution
Abatement

+ 2 3tlrs 10 40 50

I

: 1 "-1"'
Practical based on
Climate Change
and Sustainabilitv

4 2 3Hrs 10 40 50

Total 32 24 120 480 600

i compu lsory Skill Based Vahre Added Cerl
l)IjvuL(

ficate Prog
PMENT [Nc

ramme- TECH
,n-Credit).

IOLOGIES FOR USTAINAB E
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sl.
No

Paper Code Title of the Paper
Instruction
Hours per

Week

No. of
credits

Duration of
the

Examination Tota
Mall<

L00

100

100

I CPT-4.1
Environmental
Impact Assessment,
Policies and Laws

4 4 3Hrs 20 80

2 cPT-4.2

Research
Methodology,
Scientific
Communication, and
Environmental
Entrepreneurship

4 4 3Hrs

3llrs

20

20

BO

BO

3

SPT-4.3A
Urban Ecology Atrd
Smart Cities

4 4

SPT-4.38
Science Of Climate
Change and Global
Policies

4 4 3ltrs 20 BO 100

4 cPPD-4.4 Project Dissertation 4 4 3lIrs 20 BO r00

5 cPP-4.5

Practical based on
Environmental
Impact Assessment,
Policies and Laws

+ 2 3 tlrs 10 40 50

6 CPP-4.6

Practical based on
Research
Methodology,
Scientific
Communication, and
Environmental
Entlepreneurship

4 2 3li rs

3llrs

10

10

40

40

40

50

50

50

7

SPP-4,74
Practical based on
Urban Icology And
Smart Cities

4 2

sPP-4.7B

Practical based on'
Science Of Climate
Change and Global
Policies

4 2 3FIrs 10

B CPPP.4.B
Plactical's Based on
Project

4 2 3llrs 10 40 50

Total 32 24 t20 480 600

Note:
CPT; Core paper theory
SPT: Special paper theory
CPPD: Core paper project Dissertation

IV SEMESTER

CPP: Core paper practical
SPP: Special paper practical
CPPP: Core paper proiect practical

The number of experinrents for CPP/SPP papers may v:rly for each senrester A core set of corrrror exlternrcn[s rrrill lrL

retained for each CPP/SPP paper and up to 50% changes will be carried out in the nLrmber and na[ur-e of experirlcnts
These changes will be carried out after evaluating recent research articles, availability of Lab l<its / Corrsr-rnrables /
Protocols and virtual demonstration tools at the beginning ofeach ter

.9nr,ncQb)
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CURRICULUM

I SEMESTER

CPT-1.1: ECOLOGY AND ECOSYSTEM SERVICES

Course Objectives:
'l'he objectives of this course are to sensitize the students to:

. Provide I(nowledge about developmental phases of ecology and ecological plassification.

. Develop knowledge of population and Community ecology.

. Key ecosystem service concepts and their applications.

Student Learning Outcome:
At the end ofthe course, students should be able to:

. Mal<e connections and interrelations between various disciplines in the environment.

. llxplain the fu nction and impact of flow of energy and structure of ecosystem.

. Dcscribe ccological ancl stalistical lechniques and approaches used in the study of environmental
biology.

. UndelsLand the benefi[s provided [o hurnans through the transformations of resources rnto a flow of
essential goods and services ofecosystem services.

Unit l: Basic Principles of Environmental Biology
lntroduction to Environmental biology; Concepts of Environment; Multidisciplinarynature of Environmental
Science; Components of Environment; Scope and Importance of Environmental Science; Ecology- Principles
oIecology (Adaptation, Variation, Adaptive Speciation Naturalselection, Evolution and ExtinctionJ; Leveis of
()rg;r rrizaLions irr ccologyj llurnan lrccllogy and Settlement.

Unit Il: lrcosystem Functions and Structure
Irrtr-oducl-ron [o licosystem; Cornponents oI Ecosystem- Biotic components (Producers, Consumers and

Decomposers) and Abiotic components; Functions of Ecosystem - Flow of Energy (Food chain, Food web and
Foocl Pyramids), Ecological Succession, Biogeochemical Cycles [Gaseous Cycles - Nitrogen, Carbon,Oxygen
and Calbon cycles, Sedimentary Cycles- phosphorus cycle, sulphur cycle, calcium cycle, magnesium cycle),
[]omeostasis; Structure of Ecosystem - Terrestrial EcosystemI Forest ecosystem, Grass]and ecosystem and
Descr[ ecosystern) and Aqualic Ecosystem( Saline water - Oceans ecosystem, Brackish water- Estuaries and
Nlangrr.rve ccosysterr ancl Fresh water - Poncl/ larl<e, Wetlands and River ecosysteml;Ecosystem Productivity.

Unit III: Population and Community Ecology
PopLrlation Ecology - Definition; Characteristics of population; concept of carrying capacity;,population growth
and regulations; Population fluctuations, dispersion and metapopulation. Concept of 'r'and'k'species;
l(cystonc spccies Commtrnity ecology - Definition; Community concept; Types and ecological interaction

[predation, herbivory, parasitism, Competition, Commensalism, Amensalism, Mutualism, Neutralism and

allelopathy); Biological invasions.

Unit lV: Ecosystem Scrvices
ltrtrorlLrction Lo [icosystem services; Categories (Regulating service, Provisioning service, Cultural service and

Supporting service); Key ecosystem service concepts and theirapplications; Ecological Service [Redundancy
hypothesis, Rivet hypothesis and Portfolio effect); Economic Values [Avoid cost, Replacement cost, Factor cost,
'l r-avel cosL, fleclonic Pricing, and contingent valuation).
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CPT-L"2 : ENVIRONMENTAL CI{EMISTRY

Course Objectives:
The objectives ofthis course are to sensitize the students to:

. Impart knowledge on the fundamentals of chemical process

. Understand the environmental problems

. Study for solving various environmental issues

. Familiarize with the water analysis techniques to analyze acidity and all<alinity

. Understand the basics oisoil analysis

Student Learning Outcome:
At the end ofthe course, students should be able to:

. Develop concepts of basic chemistry associated with the occLrrrence of environmental polltrtanls

. Understand various chemical constiluents present in air and water, interactions among them and

manner in which changes are brought about due to pollution.
. Analyze the toxic chemical behavior in environment,
. Familiar with the latest green chemistry principle and applied in daily liie for pollution reduction.

Unit I: Chemistry of the Environment
Fundamental of environmentalchemistry: Mole Concept, Solution chemistry, solubiliry product, Solubility ot
gases, Laws of thermodynamics: heattransfer processes, Gibbs'free energy; heattransfer processes, ChemicaL

potential Chemical kinetics and chemical equilibrium; Electrochemistry and redox reactions Sourct-'s of
radiations. Radioisotopes and other radionuclides in the environment, unsaturated and satura[ccl
hydrocarbons.

Unit II: Air and Water Chemistry
Atmospheric Chemistry; Composition of air; particles, ions and radicals in atmosphere, lormation of
particulate matter, Photo-chemical reactions in the almosphere, thermal inversion, pho[ocherrica) snrog, aciil
rain, chemistry of ozone layer depletion; greenhouse gases and global warming. Aquatic chemistry: S[ructure
and properties of water, Water quality parameters, Physicochemical concepts of coJour, odour, turbidity, pll,
conductivity, DO, COD, BOD, alkalinity, Solubility of gasses, carbonate system, redox potential.

Unit III: Soil and Geochemistry
Soil Chemistry: Physio-chemical composition of soil, humus, Inorganic and organic components of soil,

nutrients (NPK) in soil, significance of C:N ratio, Cation exchange capacity [CEC), Environmental geochernistry:

Concept of major, trace and REE. Classification of trace elements, Solubility and niobility oi trace elenrents;
Biochemical aspects of Arsenic, Cadmrum, Lead, Mercury, Carbon monoxide, 03, PAN, MIC ancl oLher.

carclnogens.

Unit IV: Instrumentation Techniques
Spectrometry, UV-Vis and IR spectrophotometer and AAS, flame spectrometry and fluorimetry;
Chromatographic techniques: Paper, Thin t,ayer, Gas and Gas - LiqLrid Chronratography, tlPl,C, X ra,l
'fluorescence, x-ray diffraction, Electrophoresis, NMR and Mas.s Spectrometry. Principles ol GravinreLry,
'l'itrimetry and Colori metry.
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CP'f-1.3 EAITTI{ AND ATMOSPHERIC SCIENCE

Course Obiectives:
-l'he oblcctives oithis course are to sensitize the students to:

. Irnlxr rt knowledge on the fltrndamenlals oi natr_r ral envi ronment

' tJnderstand the Earth, Geochemistry, Mineral and Water resources of the environmenr
. Study about the Earth Sys[ems and Biosphere

' Describe the chemical compositron and possible origins of our atmosphere,
r Inrpart tfre basic and advanced l<nowledge of various processes and phenomena in the field of

A[mosphere Science and Meteorology.

' Acquire basic knowledge of earth's resources and its optimum utilization for sustainable development.

Stude nt Learning Outcome:
At the end ofthe course, students should be able to:

o Understand the basics of the Earth's structure, composition and evolution of landforms
. Analy'ze the effects of meteorological parameters on the dispersion of pollutants.

' [Inderstand and apply the basic concepts of meteorology, climatology and oceanography for solving
r cievanL envll'onrnelttal issues.

. Students will be able to Analyze role of Plate Tectonics in Various Earth Surface Processes.

' Stlrdents will be able to llvaluate the role of different types of Rocks in Rock Cycle and signrficance of
Weathering and Erosion over Flarth Surface.

' F.valuate the role of Atmosphere - Ocean, Atmosphere- t,and & Ocean- t,and Interface in Earth Surface
l) r'oce sses,

Unit I: Earth Systems and its Interaction
Lithosphere, Hydrosphere, and Biosphere, Formation of the Earth System, Earth Interior, chemical
'-otrrPt.rsitiott of l-.-a|th; - Distributiott and abundance oI elements in the major Units of Earth, Geochemical
teatures, Formation, and classification of Minerals and Rocks. Folds, faults, dykes and other geological
I or-nra ti orrs a ncl th ei r en vi ronme ntal s ignificance.

Unit II; Mineral Resources and Pedology
Ceological features of India and Karnataka. Land-use planning and Terrain evaluation. Minerals and important
rocl< f rtr-tt.titrg rninerals; rocl< cyclc: Iithification and metamorphism; Three rock laws; rock structure, igneous,
sedimentary and metamorphic rocks; weathering; physical, biogeochemical processes; erosion: physical
processes of erosion, factors affecting erosion; Sorl characteristics, formation of soil, role of soil organisms in
soil iormation, soil erosion, types, soil conservation. Elemental Pathways - geochemical cycles, Biogeochemical
l,rt tiirs rrr clvit-onrlterrt-al hcarlth ancl ef fe'cls of irnbalance,

Unit Ill: Evolution and Development of Atmosphere
l\Lrtlosphertc slrucLule and composition; signiiicance oi'atmosphere in making the Earth, Milankovitch cycles;
Uar[lr's enerBy balance; energy transfers in atmosphere; Earth's radiation budget; greenhouse gases IGHGsJ;
lSrcenlrouse cffect, GWP. Movement of air masses; atmosphere and climate; air and sea interaction; southern
oscillalion; wesLern disturbances; Iil Nino and La Nina; Tropical cyclone.

Unit IV: Ocean Circulation
Northeast and Sor:thwest monsoon winds; ocean surface circulation; equatorial current systems; under
iLr l'l'cllls; circLtiaIrotr in Arabian Sea and tsay of 13engal; ]'he Coriolis force, Atmospheric Turbulence, General-l'urbulence theory, isotropic turbulence, geostrophic turbulence, lapse rate and stability, scale height,
geopotential, greenhouse gases and global warming. Cloud formation and precipitation processes.
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SPT-1.4A ECOTOXICOLOGY

Course Obiectives:
The objectives ofthis course are to sensitize the students to:

-: . Understand the occurrence and route of entry of various environmental toxicants and contaminants
. Know the general modes of action of toxicants affecting organisms.
. Learn the mechanisms of organisms that defend against natural and syntl'retic toxicarrl-s, and [he

consequences of these for species-selectjve action of toxicants.
o Similarities and dissimilarities between naturaland synthe[ic toxicants and tht-.ir impacL r;n organisnrs,
. Estimate the health risks associated with exposure to xenobiotics in the environment

Student Learning Outcome;
At the end ofthe course, students should be able to:

. Gain knowledge on various environmental toxicants - toxicants in iood, drugs, pesticides and PPCP's
pfe

. Improve understanding about the negative effects of organic and inorganic toxicants on li[e oi
organisms and on environment

. Gain knowledge on the exposure routes of toxicants, toxicological test methods, and de[errnination of
toxic levels of contaminants

o Understand the importance of toxicological regulations and will be able to explain the potential [ate

and effects of a contaminant in the environment
. Understood the importance of animal ethics to be followed in toxicological testi rrg mcthocls ancl oItion

for alternative test methods

Unit I: Environmental Toxicology
Definition and branches of toxicology, scope and importance of toxicology, Principles of toxicology. Toxican[s
- Classification, routes of entry, transport, storage, metabolisrn, and excretion. Ca[egories of toxic eifccts -

synergistic, antagonistic, and additive effects. Acute and chronic toxic effects, Dose-effect and dose response
, relationships, LOAEL, and NOAEL.

Unit II: I-lazardous Waste and Metabolism of Toxicants
Hazardous effect - Polychlorinated biphenyls IPCBs], PersistenI organic pollLrtants IP0Ps) and hiohrzrlrls
Toxicity of pesticides, insecticides, fertilizers, heavy metals, radioactive substance, fluorides, and carboLr
monoxide. Mode of action of toxicants, mechanism of toxicants - Iliochemical and molecular eifects.
Bioconcentration, bioaccumulation and biomagnification of toxicants.

Unit III: Analytical Methods for Toxicity Testing
Model ecosystems - microcosms and mesocosms, Biosensors and bio-markers in toxicology. Molecular- rnarl<er
to toxicants - metabolites as indicators, protein induction, cytochrome P450 enzymes, stress proteins and
metallothionein's. Toxicity: case studies [F, As, Hg etc.), entry, movement and iate [biotransformatjon,
bioaccumulation and biomagnifications) of pollutants in ecosystems, natural toxins: aninral toxins, snakc
venoms, plant toxins, metals, pesticides, POPs: porta)s of entry and toxic elfects, chromosorne danraqe, gcrrc
mutation, factors influencing toxicity, environment-al carcinogenesis: chenrir;al carcinogenesrs, or'gall(.
carcinogens, metal carcinogens, occupational carrcer, toxiciLy testing, te-st organisnrs used irr bioassays,
coilform bacteria count and MPN method, dose response curves, LC50,LD50.

Unit IV: Environmental Risk and Health
Environmental and occupational safety - Definitions, concept and scope, occupational exposure, occupalional
hazards, and diseases. Control of toxic materials and protection measures - air, water, and soil. Health effecLs

of cosmetics and pharmaceuticals products, occupational health hazards-Pneurnocor.riosis, [3agassolsrs,

Byssicosiss, Asbestosis, Anthracosis, Siderosis, farmers lungs. Legislative perspective in ecological risl(
assessment, human health risk assessment,
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SP'l'-1,48: llNElrcY RESoURCE MANAGEMENT

Course 0bjectives:
'l'he objectives of this course are to sensitize the students to:

. Provide students with a general awareness on the importance of energy and its conservation, its
impact on society, various energy sources, energy conversion processes, energy management, energy
auclit and energy conservation measures.

. [Jnderstand conventional and nonconventional fuels & combustion technology.
r [Jtrclerstaltcl the biomass energy conver-sion resources and teclr nologies,

Student Learning Outcome:
At the end of the course, students should be able to:

o LJnderstand the fundamental for Non-Conventional and conventional Energy Sources.
. Design and optimization of Solar Energy based technologies and applications
. L,cat'n [rundamentals and calculations I'or biogas and biomass-based power generation systems,
e .Scierttif ic overview the wind and hydro power systems and its associated problems.
. Fundamentally understand T'idal, Geothermal and Nuclear Energy based systems and its Applications.
. L,earn special skills particularly on the load management and control strategies.

Unit l:Energy, Demand and llnergy Resources
llnfinino pnpror/' Fnr115 2161 importance; fossil fuels, advent of nuclear energy, global energy resources;"-"""'b

renewabie and non-renewable resources: distribution and availability; future technologies for capturing and
integl'aling these resources into our energy infrastructure; energy use scenarios in rural and urban setups;
clrerg.V cotrservation Clobal energy demand: historical and current perspective; energy demand and use irr
donrcsIic, inc] Lrstrial, agriculture and transportation sector; energy subsidiesand environmental costs.

Unit ll: Iinergy from Waste Bio-chemical Conversion
Crclwing energy needs, llenewable and non-renewable soLlrces, use of alternate energy sources, Wind energy,
Solar energy, water as source of energy, Biofuels production, use and sustainability, use and over exploitation
ol cttclgy soulccs and assocja[ed probletls. Equitable use resources for sustainable lifestyles., presentstatus
o[ technologies for conversion of waste into energy, design of waste to energy plants for cities, small
townsh i ps, and villages.

[J rtit lll: Non-rcnewable and Renewable E,nergy llesources
Oil: [orrration, exploration, oil shale, natural gas: exploration, liquefied petroleum gas, compressed natura]
gas; coal: l'eserves, coal gasification; environmental impacts of non-renewable energy consumption; future
cnergy options and challenges. Energy efficiency; life cycle cost; cogeneration; solar energy: technology,
ardvantages, passive and active solar heating system, solar thermal systems, solar cells, JNN solar mission;
bcnel'i ts o1'hydropower development; nuclear fission reactors, pros and cons of nuclear power, storage of,
tltlroac[tvc waste, r'adioac[ive conLamination; tidal enefgy; wave energy; Ocean Thermal EnergyConversion
[01'HC]; geothermal energy; energy from biomass; bio-diesel.

LInit lV: Energy Resource Management
Appt-oaches in resource management: ecological approach; economic approach; ethnological approach;
irrrplications of the approaches; integra[ed resoLlrce managementstrategies; conceptof sustainabilityscience'
tl if fcr-ent ltltproach towards sustainable developrnent and rts different constituents; sustainability of society,
resoufces, and framework; sustainable energy strategy; principles of energy conservation; lndian renewable
cnerP,y pfogramme.
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II SEMESTER

CPT-2.1: FOREST AND WILDI,IFE MANAGEMENT

Course Objectives:
The objectives of this course are to sensitize the students to:

. Learn about silvicultural practices in the seed germination and nurturing to the stage o[ [ransfet'r-itrg

to nlantinp sites.

. Outline the management practice necessary for the improvement of the habitat, which will in turn

increase the wildlife population
. Develop scientific skills for resolving human wildlife conflict including capture, handling, care and

management of wild animals.

Student Learning Outcome:
At the end ofthe course, students should be able to:

. Gain knowledge about Role of government in wild life conservation and management.
r Improve understanding of Evolution of wildlife conservation and policies regarding protectt'd areas

. Gain knowledge about different types of Environmental Act, ior wild life conservaLron.

. Understand the lmportance of forest products to tribal population arrd tribal right in Inrlia.

o To study the importance of forests and its sustainable development.

Unit I: Introduction to ltorest Ecosystem
Concept of forest ecosystem, Significance of forest, forest ecosystem structural and functioning, foresl

diversity indices (alpha diversily, beta diversity, gamma), Forest productivity (primary and secondary

productivityJ, Measurement of forest productivity, Major Forest types of the world; forest types and foresI

cover of India. General forest protection against fire, pests and diseases, Biological and chemical conlrol
Forestmanagement - objectives and princrples. Sustainable Forest Managenrent [SIiMJ - cntr:ria and indicalors
of SFM - sustained yield - concept and management.

Unit II; Fundamentals of Silviculture
Definition, history, objectives and scope, Seed production, seed periodicity, seed dispersal, seed collection atrcl

processing, seed dormancy, seed germination, methods ol'seed viability estimation and measuremenI of seecl

vigor; General nursery techniques. Types oIforestry, Silviculture and sustainability-cri teria and indicators for
sustainable piantation forestry in India-CIFOR guidelines. Types of forest protection measuTes, Protection

against deforestation, illicit felling, encroachment, mining, shifting cultivation and forest fire. Silvicul[ure of
some economically important species of India such as Pinus roxuburhii, Acacia species, Dalbergia sp, 'T-ct:tonit

grandis, terminalia sp, etc.

Unit III: Wildlife Ecology
Definition of wildlife, Behavioral Ecology- Concepts of behavioral ecology, instinctive behavior, flixed action

patlern, habituation, imprinting, memory, infanticide, reflex and complex behavior, sign stimuli, group living,

altruism, reception and its types, kin selection, Polygamy, monogamy, Time- activity budgets, Ethograt-ns,

Social interaction, matrices and their analysis, pheromones. Socia[ Organization in primates,'l'erritoriality,
Dominance, Courtship, Animal migration, Animal aggression, Animal deception, Animal inception, Plant -
animalinteractions, Shelter and Nesting by animals, value:^ oiwildlife

Unit IV: Wildlife Depletion and Management
Causes for wildlife depletion, elements of wildlife management, Categories oi wildlife. Wildlife conservation

projects [Aims, objectives, Threats, Mitigation, success rate) Project Tiger and NTCA, Prolect Lion, Proiect

Hangul, Project crocodile, Project Elephant, Project great Indian bustard, Project blacl<buck, Dolphin

conservation program, Olive Ridley turtle conservation program, Indian Rhino vision 2020 and ProjecI Snow

leopard. Human-wildlife conflict- Causes, impacts, reason behind the human and wildlife interactiotr. Role oi
organizations;WWF, WII,IBWL, ICFRE, TRAFFIC, WCS and NCS, BSI, ZSl, I'-RI, National ForesI policy, Matr arrr]

Biosphere (MAB) program, BNHS, Indian Institute of forest management.
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CP'f -2,2 ENVIRONMEN:IAL POLLUTION AND CONTROL

Course Objectives:
'l-he ohjcctirucs oIthis coLlrse are to sensitize the students to:

. Study on properties of air pollutants, air pollution sampling measurements and analysis.

. Familiar-ize with different controlmethods and adsorption of solids,liquid and gas analysis.

. Know about pollution caused by vehicle emissions and different industries.

. Get an idea on noise and thermal pollutions and their effect on human health,

. Basic concepts of, different water pollutants

. Diff'erent principles of water treatment.

Stuclent Learning Outcome:
At the end oi the course, students should be able to:

. lJndclsLand ttre sources and classification of Air pollutants and their impact on environment

. Know the properties of water, classification and the effects of water pollutants

. Understand the sources, sinks and broad classification, movement and sorption soil pollutants

. Gain detailed knowledge about physico-chemical and biological control methods of various
air/so il/water pollutants,

. Gain more inlormation aboutthe causes, consequences and control measures of industrial disasters

. [Jnderstand the fundamentals oI origin, impacts and control of different air pollutants.

Unit l: Air Pollution
Ovcnricw ol'linvironrnental Pollution-Definition, types of pollutants, caLlses, ef,fects, monitoring, prevention
and control of pollution. Air: Natural and anthropogenic sources of pollution. Primary and Secondary
pollurtants.'l'ransport and difiusion of pollutants. Gas laws governing the behavior of pollutants in the
atmosphere. Methods of monitoring and control of air pollution .S02, NO2, CO, SPM. Air Quality Index, Ambient
Air Qr-rality Standards; lndoor air pollution Effects oipollutants on human beings, plants, animals; materials
a nd on climate; Air pollution control techniques; catalytic converters, electrostatic precipitators, wet
scrubbers, fabric iitters and other technologies.

Unit ll: Water Pollution

Wefer-Polirrtion: Sor-r rces ancl impact of water contaminants on human health; Eutrophication; Water borne
ri rseascs; WaLel qua)ity paramelers and sta'ndar-ds; Marine Pollution: sources, impacts and control; Oil spill
aud its efiects; Coral Bleaching and Reef Degradation; Coastal Zone Management; Wastewater treatment'
preliminary, primary, secondary, tertiary treatment of wastewater including other technologies.

Unit ll: Radioactive & Noise Pollution
Norse Pollution: Definition, sources, and terminology; types of noise; Measurement of noise; Noise indices,
noise exposure level and impact on Human beings and climate. Noise control and abatement measures.
lladioactive Pollution: Definition, radioactiVity, radionuclides, radiation emissions, sources, radioactive decay

and bLrilcl up. Biological effects of radiation and ecosystem. Radiation exposure standards, radioactive pollution
a n d pol I r-r ti on control measu res. 13iol ogical dosimetry.

Unit lV: Soil Pollution
Soil Pollution - definition, sources and classification of soil pollutants and their impact on soil and plants.

Chemical and Bacteriological sampling and analysis of soil quality; Soil abatement techniques and its
conservation methods; Thermal pollution; concept, sources, effects and control measures for thermal
p ollution.
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SPT- 2.3A: NATURAL DISASTERS AND RISK ASSESSMENT

Course Obiectives;
The obiectives ofthis course are to sensitize the students to:

r Educate the students about the different types of naturaI hazards and understand approaches

. Impart knowledge on the management, disaster preparedness and training and mitigation
o strategies during the natural disasters.
. Learn the concepts, terminologies, and developments in the iield of Disaster Management and to

inform them about the prospects of a Natural Disaster Management.

Student Learning Outcome:
At the end ofthe course, students should be able to:

. Will be able to understand and differentiate the diiferent types of cl isasters, analyzl: tlrt' cattst's ;rtrtl

their potential impact on the natural and man-made environments.
. Will be able to create awareness among the vulnerable population as a measure oldisaster nritigal-ion

r Educate people about the importance of preparedness in vulnerable areas.

. Will be able to know about the various national and inl-ernationa) agencies that play a majol lolc rn

disaster management

Unit I: Types of Disaster
Definition and Components oiDisaster Management.'fhe necessity oisl-uclying Disaslerr Matragctlr.ltrL Il)M),
the scope for Disaster Management, Disaster - Definition; Types of disaslers,lla't;rd - Defi rtil-iorr, l-ypcs oI

hazards; characteristic features, occurrence, and impact of different types of hazards viz. natural hazards

[including geo hazards), human induced hazards, environmental hazards, bio hazards; l-la'zard rnap of Ind ia

Unit II; Disaster Risk Mitigation
Earthquake Risk Mitigation - Earthquake, its Causes and Characteristic features; Magnitude and Intens:ty of

earthquake; Flood Risk Mitigation - Causes of lrlood; Major floods; F'lood vulnerability. of India; Flood

preparedness and mitigation; Cyclone Risk Mitigation - Causes of Cyclone; its characteristics; Cyclone

vulnerability of lndia; Cyclone preparedness; Forecast and early warnir.rg disscnrinati on; I)r-orrghl Risli

Mitigation - Causes and characteristics of Drought; drought vulnerability of lndia; Drought lrrerpare dncss ancl

Mitigation.vi)LandslideRiskMitigation-CausesandCharacteristicsof l,andslides; l,andslidevtrlnc'r-ahilitvr,l
India; Mitigation measures; Prevention measures, Role of GIS and Remote sensing in cl isaslcr-r'isl<

management; Tl;unami Risk Mitigation - Causes of 'l'sunami; ils charac[eristics;T.sunatnivuinerability oi'lncl ia,

Tsunami preparedness;

Unit III: Disaster Risk Assessment
Ways of minimizing disaster risk - Preparedness, Mitigation and Prevention - deiinition, Risk analysis

techniques; Process of Risk assessment, 'Disaster Risl< Management (DRM) plan - Preparing Ilazalcl -

Vulnerability profile; Emergency Response and Crisis Management, Crisis Management - Rescue, relicf,

rehabilitation and reconstruction; Emergency response, Sear-ch and Rescuet operaLions; llelief opcr-arLions,

Relief Operations -Arranging forTemporaryshelter, Food, Safe drinking water, Sanita[iorr and Medica] aids,

Role of NGOs and Health workers in relief operations; Recovery- Rehabilitation - Need analysis oIdisasLe r

affected people; Reconstruction - Repair and reconstruction of roads, bridges, buildings, stt'uc[urcs and

establishments of damaged or destroyed in the disaster,

Unit IV: Government Initiatives for Disaster Management
Disaster Management Policy Environment and local Action - Disaster Management Act 2005; Disaster

Management Authority at National, State and Drstrjct levels^; Roles and responsihilitjes oi Govl Atrthot'rlics

including Local Self Govt, at various levels. ii) Funding ior Disaster Managetrerrt - State [)isasLer Mi[igalrorr

fund, State Disasterresponse fund (SDRF), National Disastet'Resgronse Irund (NDRF], I)rirtrc Ministcr Nrtiorr.r I

Relief Fund IPMNRF)
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SP'l'-2.38: SOLID WASTE AND PROCESSING TECIINOLOGIES

Course 0biectives;
I he objectives ol'this course are lo sensitize the students to:

. Basic principles and characteristics, sources, generation, segregation, classification, and physico-
chemical characterization oi solid waste management.

. Concepts oi Disposal of solid waste and their technologies.

. National Waste reduction policies and Peoplels Responsibility of Waste Management.

Str.rden t Lcarning Outcome:
At the e'nd of the. cotrrse, students should be able to:

. Ability to dernonstrate sound understanding oi the waste generation process and characteristics of
d iiferent types of solid wastes.

. Ability to address the waste management processes through various technologies,

. Abilrty to assess the underlying science behind the waste driven pollution.

Unit I: l;undamentals of Solid Waste Production
Dcfini[ion oi solid waste; Meaning of different solid waste -Domestic Waste, commercial waste, industria]
werste, rnarket waste, agricultural waste, biomedical waste, E-waste, hazardous waste, institutional waste;
5ources of solid waste, Classification of solid waste - hazardous and non- hazardous waste.; Physical and
tirettircal cltaractcristics of mr-rnicipal solid wasle.; lmpact of solid waste on environment.; Solid waste
rnanagerrent techniques - solid waste management hierarchy, waste prevention and waste reduction
fechniques.; Factors aff'ecting the solid waste generation.

lJtrit Il: Disposal of Solid Waste
Stor-agc of solicl waste; Collection methods of solid waste; Transportation of solid waste; Concept of
eonrlrosLing ol waste- principles and methods of composting, factors affecting the composting process;

l.ancl[ills: 'T'ypes and Construction of ]andfills, Landfill Problems, Lining of landfills - Types oiliners;Leachate
pollLrlton rttd conlt'ol; [3iogas irom landfill; Monitoring landfills; Landfills reclamation; Advantages and
cl isrdvantages ollandfill method; l,andfill gas management; Recycling of municipal solid waste; Incineration
ol wiiste Process, 'lypes and products of incinet'ation ; Pyrolysis of waste- Process, Types and products of
| | rci llU|clI iort; Casi f ir'ation pt'ocess;

Unit lll: Waste Analysis and its Management
WasLe Analysis; lntroduction lo Waste Audit, Checklist for performance audit in Waste Collection, Segregation,
'l'ransport, Treatment; Responsibility of Waste Management; Polluter Pays Principle (PPP]; Assimilative
Capacily and lhe Precautionary Principle; World Scenario in Scrap Trade Extended ProducerResponsibility

Itrl)ll); (,at'rying Capacity; Precautionary Principle; Waste Reduction at Business (ProducerJ Level, Waste
Ilccl uction at lndjvidual Level: Zero Waste Living, Waste Reduction at Community Level. Waste management
l)olrcv N'l Lr rricipal Solici Waslcs (Management and llandling) Rules, 2000; The Hazardous Waste Management
liules, Biomedical; Wastes (Management and HandlingJ Rules 2016 & 2018; E-waste (Management and
llandling) RLrles 2016, 2019; 'fhe Batteries [Management and Handling) Ru]es 2001,20L6,2020 with latest
,rnrenclmenl.s; Steps taken by India regarding Solid waste- Swachh Survekshan; Star Rating of Garbage-Free

Crties; Swachhata fli Sewa Campaign; Compost Banao, CompostApnao Campaign.

Unit lV: Biomedical, Industrial and E-Waste Waste Management and their Flealth Aspects
llcfi nition, sollTCes and generation oi Biomedical waste, Classification of Biomedical waste and Management
It'r lrnologies, lrrcl LrsLrial waste varieties, collection and disposal of industrial waste, Control measures and
rltyrrJirrg of incl Lrslr ial wasle; ll-waste rnanagenrent- varieties, collection and disposal of e-waste, Control
nrcasur-cs ancl recyclrng of e was[e; Health aspects during handling and processing; Health problems during
linr,' rrIseorporfinn recovery, recycling and reuse of solid waste; Public involvementand participation in solid
wastc managcment pracLices.

Page 15 of 42



OEPT- 2.4: MAN AND ENVIRONMENT

Course Objectives:
The objectives ofthis course are to sensitize the students to;

. Gain knowledge about environment and ecosystem.

o To understand about the conservation of biodiversity and its importance.
-. Awarestudentsaboutproblemsofenvironmental pollution,itsimpactonhumanandecosystemand

control measures.
o Students will learn about increase in population growth and its impact on environment.

Student Learning Outcome;
At the end ofthe course, students should be able to:

. Ability to demonstrate comprehensive understanding oi the environment and examine the main

limitations/ stress on patterns of productivity, energy flow through natural food webs, and ecosystems

dynamics.
r To identify and quantify the magnitude and intensily of Environmental pollution problems.

. To apply critical mind in policy and approach aimed at resolving environmental issue, which, often,

are with social aspects,

Unit I: Fundamentals of Environment
Definition of Environment; Concept of Ecology; Components oi Envi ronment; Multidisciplinary naltr rt' oI

Environmental Science; Components of Environment; Scope and lmportance of F,nvironmental Science;

Ecology- Principles of ecology (Adaptation, Variation, Adaptive Speciation Natural selec[iot't, Evolutron and

Extinction); Levels of Organizations in ecology; Ecosystem- Components of Ecosystern, food chain and food

web; Ecological Succession; Types ofEcosystems- Terrestrial ecosystem (Forest, Grasslands and Deserts) ancl

Aquatic ecosystem (Fresh water, Marine water and Brackish waterJ; Biogeochemical cycles.

Unit II: Biodiversity
Concepts of biodiversity; levels of biodiversity; Biodiversity hotspots; Biogeographic Zones of India; ValLre ol'

Biodiversity: Consumptive, Productive Use, Social, Ethical, Aesthetic and Option Values; Measurcment of'

Biodiversity;Threats to Biodiversity: llabitat Loss, Poaching olWildlife, Man-Wildlr[e Coni'lict-s; (.onserrralron

of Biodiversity: In-Situ and Ex-Situ; Endemic species; Red data books; Biosphere Reserve; Man, and 13iospher-e

Programme;

Unit III: Environmental Pollution
Air, Water, Soil and Noise pollution Source, effects and control measures; Nuclear hazards and human health

risks; Solid waste management - Source, effects and control measures of urban and industrial waste Pollulion;
Environmental Remediation Techniques- Phytoremediation and Bioremediation, In-situ and Ex-sitLr

bioremediation and their types.

Unit IV: Communities and the Environment
Human Population density- natality, mortality; Population growth and rate, disper"sion, emigration,- 
immigration, migration, and regulation of population size; Environmental movements; Environr.nentalethics;
Environmental communication and public awareness; Environmental Hazards and Disasters- Nalural
Hazards, Anthropogenic Hazards and Socio-natural Hazards; Relationship between Environt'nent arrd
flarralnnmont.UUvvrvPlrtvlr!,

Page 77 of 42



III SEMESTER

CP-l' 3.1 : CONSERVA'I'ION GENETICS

Course Obiectives:
'l'he objectives of this course are to sensitize the students to:

. Occurrence and distribution of various flora and fauna, their existence, interaction, Importance of
biodiversity conservation and understand about Legislation related to conservation.

. Learning tools and techniques relevant to monitoring oibiological diversity modern synthetic view of
evolution which integrates genetics, molecular biology and many other areas of biology into an

explanation of how evolution occurs.

Student Learning Outcome;
At the end ofthe course, students should be able to:

. [J nderstand basic principles of Genetics, Genetic concepts provide the framework for the study of
Modern Biology.

. L,earn advanced selection and screening techniques including molecular markers, PCRand sequencing.

. l,earn the importance of conservation of biodiversity which serves to the mankind and the ecosystem,

and the major threats to biodiversity due to human developmental actrvities.

Urrit l: Introduction to Genetics
Concept of Gene: Allele, Multiple Alleles, Pseudo allele. Mendelian Principles: Dominance, Segregation,
Independent Assortment, Deviation from Mendelian lnheritance. Extensions of Mendelian Principles:
Codominance, Incomplete Dominance. Lamarck's principle.

Unit Il: Molecular Genetics
DNA as genetic material- Experiments of Griffith;Avery, Mc Leod and Mc Carty; Harsheyand Chase. RNAas
genetic material- Experiment of Fraenkel and Singer. b. Nucleic acids: Molecular structure of DNA, Chargaffs
lLrlr,, l'orn'rs of DNA- A, ll and Z iorms. RNA types and structure - mRNA, IRNA (clover leaf modelJ, rRNA.

Riboz.yrles.

Unit lll: Analytical Techniques for Conservation
Molecular 1'echniques - Genomics (General boncepts & applications) Extraction of DNA from samples, PCR &
l{'lPCR, DNA sequencing, DNA fingerprinting, Blotting and its applications, RAPD, RFLP, AFLP, artificial
insernination, artificial pollination, embryo transfer technology, plant tissue culture, culture of anther, ovule
& embryo, artificial seed.

Unit IV: Planning and lmplementing Conservation Programmes
Mcthods oI conservation Ex- situ & in-situ conservation, in-situ conservation; Biosphere reserves, National
parrl<s, Sarrctr-raries, Sacred grooves, Protected areas. Ex-situ conservation; Botanical gardens, Zoological

1-rirr.l<s, gene and pollen banl<s, seed and seedling banks, cryopreservation and other methods. Traditional
knowledge & cultures in conservation, Traditional Societies (e.g. Bishnois), Role of NGOs in conservation;
Internationat NGOs, GEF, WCS, Bird Life International, Important NGOs in India & their contributions,
ATREE, WTI, Kalpavriksha etc.
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CPT 3.2: GEOSPATIAL TECHNIQUES

Course Obiectives:
The objectives ofthis course are to sensitize the students to:

o Study of remote sensing component and different types of platforms.
. Measurement of biodiversity interaction with environment by satellite, sensors and aerial

photography.
. Monitoring forest diversity and urban sprawl analysis by Remote Sensing and GIS Technology

Student Learning Outcomer
At the end ofthe course, students should be able to:

. Learn about data and souices IRS based and other sources, field data) and GIS so[[ware

. Create knowledge of Statistical analysis of geographical data structure

. Describe application of Remote Sensing and GIS Technology.

. Build the foundation for understanding Remote Sensing and Geographic Information Systen (RS-GIS)

as a powerful tool for geospatial analysis

Unit I: Basic Principles of Geospatial Technology
Introduction to Geospatial Technology; Components of Geospatial Technology and [heir relationship. Basrc

principles of Remote Sensing. Beneiits oi Remote Sensing over conventional method ol'rcsourcc.sul'vev
Electromagnetic energy and its interaction with matter'; I3lacl< body and Real body r-adia[ion; Contrest arrl
illumination effect on human vision; Measurement of radiation; Energy matter interaction- Reiraction,

scattering, absorption, reflectance. Effects of atmosphere on EMR; Interaction oi EMII with atrnosphere ancl

earth's surface. Geospatial Techniques, Modelling of Earth and Environment

Unit II: GIS Platforms and Other Technologies
GlS-Definition, Historical perspective, Components of CIS and types of GIS; Technology trend.s in GI.S,

relationship between geoinformatics, information technology and scnsor technology; Computer [undarrentai:
for GIS, Hardware and software requirements for GIS; Concept of data, geographic data sources IRemote
Sensing, GPS, maps and field observations); Data models: Concept and types, Rasl-er-data model, Ver;tur ilaLir

model; Data input, Databases, Database management system [DBMS).

Unit III: GPS, Survey, Thematic Mapping and Cartography
Basic concepts of Global Positioning System (GPSl, accuracy and error corrections in GPS; FundanrcnLal r.ri

mobile mapping, application of GPS in resources surveys and mapping; Conccpr oIabso]utc and di[[crcnl-irl
global positioningsystem;Types of GPS receivers, GPS satellite signal, GPS data, error correction techniques
in GPS

Survey Methods - chain and compass, plane table, prismatic compass, theodolite. Maps and their classification.
Map characteristics and features; Thematii symbolization; positioning of objects on nrap. Pr-oltertics of nralr
projection; projection types; Extrinsic and Intrinsic problems; Map reference sys[em- ]atitr-rde, longif Lrde, arrrl

other systems. Basic principles of cartography. Cartographic communication process.

Unit IV: Applications of Remote Sensing
Microwave remote sensing - concept and principle, backscattering, cross section wavelength, incidence angle,
aspect angle, aircraft radar system; Interactions between radar and surface materials - complex dielectric
properties, roughness polarization; Passive & active microwave sensors; Application o1'microwave relrote
sensing and microwave image interpretation. Application of remote sensing in disaster managentrjnL

flandslides, flood, draught, earthquake); Applications of remote sensing in agriculture sciences fcrop acreagc
estimation, cropping Patterns/monitoring);Applications of remotc scnsing in natulal rcsourcc.s nrana[](.nrr.nt;
Applications of remote sensing in forestry and ecology. Satellites and their clraracteristics - gcro-statron('r'v

and sun-synchronous, Indian space programme, GAGAN and NAVIC satellite navigation syst-ems, Geospatial
Portal (Bhuvan); Satellite programme of NASA
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SP'l-- 3.3A: RIISTOIIATION ECOLOGY

Course Objectivesr
'l'he objectives of this coLlrse are to sensitjze the students to:

. Historical development of restoration concepts and the role of restoration in the future stewardship
of naturaI resoLlrces.

. Major ecological principles underlying the successful restoration of ecosystems including concepts of
disturbance and succession.

. [Jse oi ecological and management principles and select appropriate methods and too]s for designing
,rl(l ( ()n(lu( ling r'c5-toration projects,

St Lrclent Lea rni ng Outcome:
AI the end of the course, students should be able to:

. [.] nderstand the various motivations and goals f,or ecosystem restoration,

. [,earn about theories in restoration ecology and biophysical f,actors that influence ecosystem

l'csroration nraclices and outcomes
r Critically think about motivations, goals, planning, implementation, and outcomes of restoration,

Unit I: lntroduction to Ecological Restoration
[]acl<glound and introduction to Ecological Restoration: Historical deveiopment, Role in stewardship, Future
ncetls; t:colog,ical Conceptsr Ecological Succession, Reference conditions; Restoration Process: Steps in the
lrri.rcess, Understanding Limitations- 13rological i,imitations, Physical l,imitations, Chemical Limitations;
Ovclconring LimiLaLions (a few examples) - i) Ilcvegetation ii) Mulching iii) Equipmentiv) Bioremediation vJ

Collaborative Restoration; Restoration in Various Settings [examplesJ- Wetlands, Rivers, Wildlife, Temperate

Foresls, Grasslands, Tropical Forests;

Unit Il: Integration of Ecological Restoration into a Larger Program
t,cgal, policy and governance aspects; Assessment of Opportunitres and priorities for restoration; Cost benefit
analysis, accounting processes and resource mobilization; Strategic planning processes; Selection and

im ple rne ntation of restoration interventions; Monitoring and evaluation; Capacity-building and development;
l{e:;l.or-ation in the'context of large-scale initiatives and agreements; Understand the steps and activities
involvcd in cleveloping a plan for ecosystem restoration; Tailor your restoration plan based on real-world
exantples; Corrceptualize tfre application ol'the Short-Term Action Plan on Ecosystem Restoration in your
coltLext

Unit Ill: Restoration Planning,limerging Concepts, and Ethical Considerations
Restoration Planning, Relationship Between Restoration Practice and Restoration Ecology, Local Genetics,
'i'rnre frarne, Perforntance standards; Societal reasonable amounts of money for projects, Ontogeny,

llesLor;r[ic,n Ict-rlogy as a basis for a new world religion.

lirrit lV: Monitoring and livaluation
'l'echnical and scientific developments; Socioeconomic benefits of ecological restoration; Aims and strategies

Lrf rcslot-ation: Concep[s of restoratjon, single vs. multiple end-points; ecosystem reconstructions; physical,

clremical, biological and biotechnological tools of restoration.; Restoration of biological diversity: Acceleration

of ecological succession, reintroduction ofbiota. Degradation and restoration ofnatural ecosystems: Forests,

grassland. Savanna, aquatic. Restoration of degraded soils: Restoration of contaminated soils and soil fertility,
mine sooil restoration.
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SPT- 3.38: MICROBIAL BIOTECIJNOLOGY FOR POT.LUTION ABATEMENTS

Course obiectives:
The objectives ofthis course are to sensitize the students to:

r Biotechnological issues- biotechnological interventions in waste treatments and ethical issues.

. Molecular biology- ribosome structure and function; protein biosynthesis in prokaryotes and
arrlrrrrrnrec' .ost-translational modification; Gene regulation, RNA processing and post transcriptional
modifications.

. Eco-friendly techniques- fermentation technology; sericulture technology & bioier'[ilizer technology

Student Learning Outcome
At the end of the course, students should be able to:

r Biochemical technologies for water and wastewater treatment
r Insitu and Ex situ Biormedation
. Bioabsorptin and accumulation of heavymetals

r Microbial interaction in soil water and air

Unit I; Fundamentals of Environmental Microbiology
Introduction - structure and functions of microorganisms, autotrophy and heterotro;lhy, r:r-rltivation oI
microorganisms, Microbial growth and factors aflfecting microbia] growth. Aero r.nicrobiology -sarnplirrg
techniques, airborne diseases and allergies. Aquatic microbiology -sampling techniques, MPN techniqLre,
eutrophication, water borne pathogens and diseases. Soil microbiology - microbes of rhizosphere, microbial
role in biogeochemical cycle, Microorganisms of extreme environment. Extremophiles. Role oi microbes in

environmental pollution and management.

Unit II: Genetically Modified Microorganisms
Genetically modified microbes & their uses jn Environmental, Microbial reactors, management of recycling &

upgradation technologies, Bioenergy from waste, Biogas technology - process and biogas irom organic wasfe.

Unit III: Environmental Biotechnology
Microbial remediation - composting, bio stimulation, bioaugmentation, bioreactor, bioleaching, bioventing
Biodegradation of xenobiotics, Bioremediation of heavy metals and radio-act-ive wastes. Microbial rrccl ia lcil
bioconversion. Role of genetically engineered microbes in pollution control, Blofilrns and microbial rrrats,

biofouling, and corrosion,

Unit IV; Biotechnology for Management of Resources
Role of environmental biotechnology in management of resources, Bio-transformation of heavy metals,
improved oil recovery, reclamation of wasteland, biomass production, microorganisms in mineral and energy
recovery, Insitu and Ex situ Bioremediation, nanotechnology for control of pollution
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0Ul'] f - 3,4: Cl,lMA-f ll CliANGl'l AND SUSI'AINABILITY

Course 0bjectives:
'l'he objectives of this course are to sensitize the students to:

. Basic and key knowledge of Weather, climate, and Global Climate Change.

. Contribution of Green Houses Gases in Global warming, remedial measures against Global warming
and Climate Change and policies,

. Global and National Action Plan related to Climate Change mitigation.

Student Learning Outcomer
At the end oi the course, students should be able to:

. Evalrrate the role ol'Remedial Measures in Combating Global Warming and Climate Change,

r Bvaluate Various Policies related to Climate Change mitigation Strategies and Create a knowledge base

for Global and National initiatives for climate change.
o [.] nderstand the benefits of sustainable develooment and Social Interventions for Sustainable

Devel op m en t.

Unit I: l;undamentals of Climate Change
Afmosphere -strLrcture and Composrtion; Weather and Climate; Elements of weather and climate; Factors

.tilceIing cltnrlle NaIr-r rrl lactols(Cclntincntal dri [t, Variation in the earth's orbit, Plate tectonics, Volcanic
activity, Ocean currents]and Anthropogenic factorsfGreenhouse Gases, Atmospheric Aerosols, Land use

chlnge J; Inrll:rcts of Climate Change - lligher'l'emperatures, Changing Landscapes, Wildlife and Ecosystem at
Risl<, Ocean Aciclification, Rising Seas level, Increased Risk of Drought, Fire and Floods, Intensified Storms and

Irrcrcased SLornr Damages, lllness and Disease, Economic l,osses, Agriculture Productivity and Food Security;

Concepts of global warming potential [GWP); Global Warming and their effects;

Unit ll: International lnitiatives for Climate Change
Kyoto Protocol; lnternationalCarbon Action Partnership;lntergovernmental Panelon Climate Change flPCCJ;
CIobal Environment Facilil-y; Paris Agreement; REDD and REDD+; Climate Change Performance Index;
Natronal Action Plan on Climate Change INAPCC]; NATCOM; Green building;GRIHA; Climate change scenarios
ol lrrcl ia: impact of climate change on agriculture, fbrest, water resources, monsoon system of India,

Unit lll: Mitigation Measures
Carbon Seqr,restration- Biological processes on land (Bio sequestration, Peatland, Forestry, Wetlands,

Agricr,r ltLr le, Carbon farnring), Chemical processes [Mineral carbonation, Electrochemistry, Chemical

sr rLrhbcrs), Sccl Lrcstration techniques in Oceans (Seaweed farming,0cean storage, Ocean fertilisation, Mixing
l.rve ls, llasalt stol'agc, Acicl neutralisation); Carbon Sinks; Carbon Credit - Types of Carbon Credit; carbon

Marl<ets; Carbon 0ffsetting; Carbon Tax; Environmental remediation; Afforestation;

Unit lV: lntroduction to Sustainable Development
l)r,linif ior, :i( ope lncl elt'rnenls; 'l'hree pillars of sr-rstainable development; Stal<e holders of sustainable

rlevelopment: People, Government, Investors, lndustry, Judiciary & international organizations working for
srrstainable development.; Developmental Needs oi Indian Society: Poverfy, unemployment, inadequate

housing, unsafe drinking water, deficiency of energy sources and supply, sanitation, unscientific waste

management, lack of transportation facilitres, unskilled work force and apathy towards political activities.,

Social Interventions for Sustainable Development: Education, ski]l deveiopment, people's participation in

decision mal<ing, women empowerment, inclusive society, human rights, tolerance to diversity, reduction of
health inequality, social safety net and Population control.
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IV SEMESTER

CPT- 4.1: ENVIRONMENTAL IMPACT ASSESSMENT, POLICIIJS AND [.AWS

Course Objectives:
'fhe obiectives of thrs course are to sensitize the students to:

o Basic principles and characteristics of Environmental impact assessment.
. EIA Procedure including Methodologies of EIA and EIA auditing.
o International and national efforts for environmental orotection.

Student Learning Outcome;
At the end ofthe course, students should be able to:

. Apprecrate the philosophies and historical development of EIA in lndia and elsewhere,

. Demonstrate sound understanding of the EIA process and the methodologies to prepare an IilS.
r Critically examine development actions with the [undamentals understanding of lilA and susl-arnairl.,

development.
. Demonstrate understanding Environmental Laws and policies in India.

Unit I: Environmental Impact Assessment
Definition, Basic Concepts, Origin and Principles of EIA. Nexus between Development and Environment, Ncerl

for EIA, Elements of EIA, Environmental Attributes, Nature of lmpacts- Primary, Secondary, and Tertiary;
Short Term, Long Term, Reversible and lrreversible Impacts. Overview of Impacts, Directly and lrrdir-ectl,
Measurable lmpacts of Air, Noise, Water, Land, Biological and Socio-Economic Elemehts.

Unit II: EIA Procedure
Screening and Scoping in ElA, Methods, Beneiits, l,egislation oiElA in lndia and Modiiication; Role of SLatLrtory

Agencies in EIA Clearance; Methodologres of EIA, Checl<list, Matrices, Overlays, Cost-Beneiit Arralysis;

ComputerAided EIA; Battelle Environmental Evaluation Systern - [rnpact Identification Networl<s, Stralcgir:s
for Environmental Management Plan and Green Belt Development Role of Mathematrcal Models in tilA;
Environmental Appraisal of Projectwith Reference to Industry, Mining and water; Resour-ces plojccLs; (,r-itir..ri

Issues and Formulation of Strategies for EMP;

Unit III: Environmental Audit [EA) and Eqvironmental System Management (l]MS)
Definition, Concept of EA, Types of EA, Benefits of Environmental Audits, Scope and Objectives, Procedural
Requirements of Conducting EA, Preaudil, on-Site Audit and Post Audit Activities, Water Audit, Raw Materials
Audit and Energy Audit, Health and Safety Audit. Reuse and Conservation of Water and Energy, Waste
Minimization, Environmental and Economic Benefits of an Environmental Audit, Eco-Audit and its Importance
in Environmental Management. Concept of ISO 9000 and ISO 14000 series in EnVironmental Systerl
Management,

Unit IV: Environmental Legislation
Issues and problems. lnternational and national efforts for environmental pro[eclion. Invironrrcnta] l)olrcrcs.
Need for policies; Constitutional and S|atutory Laws in India, Fundamental Duties and [;undanrcntal RrghLs,

Legal Control of Environmental Pollution with Reierence to: 13iodiversity llill, 2006. The Indian Wildlrf,:
(Protection) Act,1972; The Water [Prevention and control of pollution) Act,1974; The Forest [Conscrvat-iol)
Act, l-980;TheAir (Prevention and Controlof Pollution) Act, 1981;The Environment [Protection) Act, 1986;
The Wildlife (Protection) Rules, 1995;The Indian Forest Act,L927; The Forest [ConservationJ Act, 1980;The
F-orest [Conservation) Rules, ]-981;
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(,P.I 4 2: RIISEARCI.I MI]THODOI,OGY, SCIENTIFIC COMMUNICATION, AND ENVIRoNMENTAL
IJ N1'RE PIIEN I]TJRSHI P

[.ourse Objectives:
1'he objectives of this course are to sensitize the students to:

. Ability to choose rnethods appropriate to research aims and objectives

. Sl<ills in qualitati ve and quantitative data analysis and presentation

. Advanced criticaI thinl<ingskitls

Student Learning Outcome:
At the end oI the course, students shor_rld be able to:

' Uttclers[atrcl of research methodology, including theory of science and qualitative and quantitative
In e Lh ods
Sl<ills for critical reading of research literature and for developing a research proposal for a master's
thesjs project.
'l'o promote Entrepreneurship as life-skills to improve quality of life, skills of creation and
management o I entrepreneurial pursuits.
competent in planning, conducting, evaluating, and presenting a research project.

Unit l: Introduction
-Sarrtpling, clatat collection and recording. Central tendency: concept, arithmetic mean, mode, median for
lr tlgroupeci clata. Measures of dispersion: relative measures, range, standard deviation, variance, quartile
cteviaLion, co-efliciertt of variability Diagrammatic [Line, bar, pie diagramJ and Graphic [Histogram, frequency
polygon, frecluency curve, cumulative frequency curve)

Unit ll: Statistical Methods
tlypothesis testing, significance, and correlation. Correlation: linear models and regressions. Pearson and
other correlation coefficients. Multiple regressions, Distribution: Normal, t and chi square test Difference
arnong rrleans: F-test:ANOVA. Principles, design of experiments. Examples of CRD and RBD

Uuit lll: Research Writing
Overail outline and structure of the article/manuscript. Description, value, and development of
lloirlis/t.ruLl irrcs bcfor-e writit-tg Screening of Material for inclusion within the structure of the manuscript.
lmportance of authors & their sequence, importance of clear title, abstract and summary. Introduction,
rnethods, results and discussions. Writing Sty'le - Active or passive, Punctuation, use of commas, apostrophe,
se micolon and colon. Avoiding duplication and repetition, Importance of revisions and references, Plagiarism

p:rraphrasing and copy write violation. Consequences of plagiarism. Why not to fudge, tinker, fabricate or
talsily data, Plagiarism detection tools.

Unit IV: scientific communication and Environmental Entrepreneurship
Dcii niIion; Need for scientific communication; Importance and use of scientific communication; Public
ll rr tlc t's [a rr c] ing o i Scie n ce (P U S), Sou rces of scientific info rmation - books, scientific reports, scientific journals,
rrr.t1l"tzitrcs, feaLr-trc syrtclicates, leaflets, tabloids, wall magazines, seminars, press releases, databases,
errcyclopaedias on science, etc; Introduction and scope in Bio-entrepreneurship; Entrepreneurship
dcvelopnrent programs ol'public and private agencies IMSME, DBT, BIRAC, Make In IndiaJ, strategic
d inrensions of patenting & commercialization sfrategies;
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SPT- 4.3A: URBAN ECOLOGY AND SMART CITIES

Course Objectives;
The objectives ofthis course are to sensitize the students to:

o Concepts and theories ofecology in urban context.
. Principles and strategies for bio-diversity conservation and management for sustainable urban

development and the associated conflicts.
. Knowledge on evaluating the environmental and social impacts olurban development and introdr,rr:e

strategies dealingwith global challenges of climate change in cities.
o Understand key concepts related to urban ecology (UE) and its intersection with the planning and

design disciplines;

Student Learning Outcome:
At the end ofthe course, students should be able [o:

o Understand and discuss how humans are components of urban ecosystems,
r Understand and discuss how urban ecosystems function, the response of plants and animal to urban

environments, the ecology of Community interactions in urban systems, and how urban areas afiect
local, regional, and global biodiversity patterns,

. To raise attention and public awareness of the importance of urban ecosystem management among
scientists, policy makers, and general public.

Unit I: Environment in an tJrban Setting
Introduction to urbanization; urban sprawl and associated environmental i.ssues, Man, as the driver oI ur-ban

ecosystem; commoditization of nature; metros, cities and towns as sources and sinl<s of resources; r'esoLr rcrl

consumption and its social, cultural, economic and ecological perspectives; urban transfornration; incrcasinJl

challenges posed by modernity for the environment; urban pollution (air, water, soil).

Unit II: Urban Dwelling
Housingscenario across a range of large-medium-small cities; povertyand slums in an urban context; Town
planning Acts and their environmental aspects; euefgy consumplion and waste disposal as r,vcli ,rs

accumulation; environmental costs of urban infrastructure, urbarr setti ngs as locr oIsrrstainability; r'ir.rllt'irrlt'
associated with sustainability and urban future.

Unit III; Introduction of Smart City
Concept of smart city, Objective for smart cities, History of Smart city world and lndia. Natural space.s in a city,
Concept of 'controlled nature'; scope, importance and threats to nature in the city; organization and planning
of green spaces such as parl<s, gardens and public spaces; concept of green belts; u.rban natural lorest
ecosystem as green lungs. Examples of urban ecosystems-terrace garden, vertical garden etc. Practice &

analysis: Terrace gardening and vertical gardening

Unit IV: Planning and Environmental Management
Urban planning and its environmental aspects from historical and contemporary perspecIivcs; beneii L,s ol

environmental management; introduction to green buildings; urban govemance; polrlrcai cornplexrLy ol

applying ecological science to urban policy and planning, smart cities, management of urban environment;
alternative resources; policy and management decisions, Smart cities mission and other governrxent
initiatives,
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SP'r-4,38: SCIENCE ol.'CLIMATE CFIANGE AND GLOBAL POLICIES

Course Objectivesr
1'he objectives olthis course are to sensitize the students to:

. Basic knowledge of Weather, climate, and Global Climate Change.

. Knowledge of contribution of Green Houses Gases in Global warming, remedial measures against
Global warming and Climate Change and policies.

. Global and National Action Plan related to Climate Change mitigation.

Sttrcl cnt [.earlring Outcome:
'\t llrc e nrl of llre cor-r r'se, stuclents shor-rld be able to:

. lo evaluate the rt-rle ot Remedial Measures in Combating Clobal Warming and Climate Change.

o 'l'o evaluale contri bution of Green Houses Gases in Global warming and thereby bringing Change in

Climate.
. 'f o evaluate Various Policies related to Climate Change mitigation Strategies and Create a knowledge

base for Global and National initiatives for climate change.

Unit I: Fundamentals of Climate Change
Atn'rosphcrc -structtrre and Composition; Weather and Climate; Elements of weather and climate; Factors

alfccting clinrate - Natural factors(Continental drift, Variation in the earth's orbit, Plate tectonics, Volcanic

.rr livitr,, Orc:r rr r Lrrre nts)ancl Anthropogenic factors[Creenhouse Gases, Atmospheric Aerosols, Land use

rhenopl. Imnrr-fs nf Climate Change - Higher Temperatures, Changing Landscapes, Wildlife and Ecosystem at

Rrsk, Ocean Acidification, Rising Seas level,lncreased Risk of Drought Fire and Floods,lntensified Storms and

lncrcasecl Storm Damages, Illness and Disease, Economic Losses, Agriculture Productivity and Food Security;

Concepts of global warming potential (GWP); Ctobal Warming and their effects; Radiative forcing.

tJrril- ll: luternatiorral lnitiativcs for Climate Change
llnitctl Nirtions Conference on the lJurnan F.trvironment - 1,972, Stocl<lrolm [The Stockholm Declaration, The

i\ttirrn l'lan, UNHPJ; Narlobi Declaration - 19i12; Brundtland Report; United Nations Conference on

, ;r, rirrllrrr)t .r rrtl [)e vrloprrre nL lc)92(Rio Declara[ion on L]nvironment and Development, Agenda 21 and
l,crrcsL l'r'rricrples, CtJD, UNf CCC, UNCCD); Rio+5 - l-997;Rio+10 or Earth Summit 2002;Rio+20 - 2012(Green
lrr rtrromy, Ins[i[r-rtional Frameworl< for Sustainable Development]; Kyoto Protocol; International Carbon

Act-ior-r Partnershrp; Intergovernmental Panel on Climate Change flPCC); Global Environment Facility; Paris

Agreement; REDD and REDD+; Climate Change Performance Index;

Unit Ill:lndia and Climate Change
Climate Change afTecting India; India's Efforts to Counter Climate Change; National Action Plan on Climate

Change (NAPCCJ - National Solar Mission, National Mission for Enhanced Energy Efficiency, National Mission

orr SLrstain:rltle tlabitat, National Water Mission, National Mission for Sustarning the Himalayan Ecosystem,

\:rrirrn;r I Vl ission f or a "(irecrr Incl ier" Goals, National Mission [or Sustainable Agriculture, National Mission on

Stlategic I(nowledge for-Climate Change; NATCOM; Green building; GRIHA; NICRA; BSE-GREENEX; LTEO;

NAtTCC; lrrdia in the international forums on climate change; Climate change scenarios of India: impact of
clirrate change on agriculture, forest, water resources, monsoon system of lndia; Emission Gap Report.

Unit IV: Mitigation Measures
Car-bon Sequestration- Biologrcal processes on land (13io sequestration, Peatland, Forestry, Wetlands,

Aglicultule, Carbon farming), Chemical processes (Mineral carbonation, Electrochemistry, Chemical

scrLr bbers), Sequestration techniques in Oceans [seaweed farming,0cean storage,0cean fertilisation, Mixing
i;rvcls, llasalt storagc, Acid neutralisationJ; Carbon Sinks;l'he Blue Carbon Initiative; Carbon Credit - Types of

!..ri r)rri, [.re rl iL, Larbolr M;rr.l<cLs; Car'bon Offsel-Ling; Carborr'I'ax; Climate engineering - Carbon dioxide removal

r rr d Sol a r geoen gi nee r-i ng; Ii nvi ron mental remediation; Afforestation;.
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CPPD- 4.4: PROIECT DISSERTATIONS

Course Objectives- Objective of the course is to provide students with a platform [o conducl a shor'L

hypothesis-based research project.

Student Learning Outcomes- On successful completion of this course, students will be able to understand
nuances of, research writing, sampling, and data collection, writing a hypothesis and gaps in research, drawing

- up appropriate protocols, analytical instrumentation, statistical analysis, writing meaningful inferences,
plagiarism free manuscripts and submission research articles.

I
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SKll.L BASED VAI.UE ADDIID CEnTIFICA'| E PROGRAMME (Non-Credit)

(Conducted in Association with Industry Partners)

II STiMES'fIJR

OCC I] PA'f I O NAL I I I..AI,'I'I I AND SAFEI'Y

Course 0bjectives:
'l'he obiectives of this course are to sensitize the students to:

. 'l'he maintenance and promotion of workers'health and working capacity;

. 'l'hc inrplorrcmenf of worl<ing environment and work to become conducive to safety and health

. l)r'vt'loprnt'nt of worl< organizations and working cultures in a direction which supports health and

saf't'l'y at wor-k.

. Pronrotes a positive social climate and smooth operation and may enhance Work productivity of the

u n d erta ki ngs.

Student Learning Outcome:
At the end of the course, students should be able to:

r Abrlrty l-o anLicipate, recognize, evaluate, and control hazardous conditions and practices affecting

lreople, prollcrty, and the environment.
. Worl< rndividLrally or- on a Leam to cri[ically analyse, interpret, and provide leadership to address and

lranag,c 1rroblenrs in occupational saf-ety and health; and
. lle cctgrriz-e LlraI Lhc praclice oioccupationalsal'elyand health requires ongoinglearning, and undertake

appropriale activiLies lo address this need.

Duration: Duration: 40 hrs (4 Weeks@ 10 hours/week]

Unit l: Introduction and Scope
Dcf inil-ior of Occr-rpati<,rnal llealth as per WIJO/lLO; OccupationaI Environment- Physical, Chemical, Biological
.r!lcrts, Occrrp:rtional llcalLh ancl lrnvironmental Sal'ety Management - Principles practices; Common
i )( ( rrl)rIrorr.ii drse uscs: lrrrcr-r rrrr,rcorrosrs, stlrcosis, Anthracosis, Byssinclsis, Bagassosis, Astertosis, Farmers
,.r lg, l,c.rtl l)(Jrsor)llgr, Ocer-r paLrtrnal carrcct', Occupalional Dcrrnatitis, Radiation hazards

Unit ll: Occupational Hazard and Control Principlcs
Chemrcal llazard: lntroduction to chemical hazards, dangerous properties of chemical, dust, gases, fumes,

rnisl-, Vapours, Smoke, and aerosols. Route of entry to human system, recognition, evaluation and control of
basic hazards, concepts of dose response relationship, bio-chemical action of toxic substances. Concept of
threshold, Iimit values. Occupational hazards of agricultural worl<ers- somatic diseases, accidents, toxic
hazards, physical hazards, respiratory diseases, accidents in industry, sickness, absenteeism, health problems
r( (rr!, r;rtl r,r,ttlt tli[|t'r't'lL irtrltrstries

!lr:it lil. ['l onil.oling lol Sale ly, [{calth, and h,nvironment
lrrrlLrsLr-ial llygiene: Dcfinition, Control Methods, Substitution, Changing the process, Local ExhaustVentilation,
Isolation, Wet method, Personal hygiene, housekeeping and maintenance, waste disposal, special control
nrf ;lsr r cs Me asr-rr-es [or health prolcction of workers, preservation of occupationa] diseases- medical

llcasLt res,engineeri ngrTreasures,Legislation T'hefactoriesAct, l94B.ManagementServicesattheworl<place.

tlrrit IV: Occupational Saf'ety, llealth, and Environment Management
Occr-rpational t-lealth and [:.nvironment Safety Management System, ILO and EPA Standards. Bureau of Indian
rt;rnclirr-rls orr safeLy:r ncl he;rlth 14489 - 1998 and 15001 - 2000, OSHA, Process Safety Management (PSM) as

yrL,r 0SllA, l)Slvl principles, OIISAS - 18001, Perfbrmance measurements to determine effectiveness of PSM.

Irnportance of Industrial safety, role of safety department, Safety committee and function, Role and

r-esponsibilities of safety ofl'icer. Safety Management: Structure, Function, and responsibilities, Concept for
t-raining, application oi computer, multimedia, communication, 'fhe importance of reporting potenttal health

ancl safel,v hazards
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EVATUATION PATTERN

Grades ";'

Grades to be awarded [0, A+, A, B+, B, C, P, F) based on following aspects;

1. Attendance- minimumTSo/o attendance to be required for awarding certificates

2. Continuous assessment

a, Assessment at the end of the week -02[Patent application preparationJ

b. Assessment at the end of the week-04 fldentification of non-patentable subject matter)

c, Assessment at the end of the week-06 [Patent claims design)

d. Assessment at the end of the week-08[Case studies on patents of India, USA, Europe and WlP0]

*All assessment to be based on submission of assignments,

3. Assignments review: Marks for assignments: Max marks: 50

a, Novelty + Innovation -10

b. Plagiarism- 10

c. Clarity of thought process & organization of the assignment-10

d. Quality of the references used -10

e, Writing style, language & bibliography-10

Grades to be awarded

O Outstanding: [Above 95o/o)

A+ Excellent: [85-95% o/o of the allotted MarksJ

A Very Good: [80 -85 % of the allotted Marks)

B+ Good: [70-80 o/oof the allotted Marks)

B Above average (60-700/o of the allotted Marks]

C Average (50-60% of the allotted Marks)

P Pass [40-50% of the allotted MarkSJ

F Fail [Below 40o/o)

xAverage of 4 assignments for award of grades.

: rt';il

f :.
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SKILL BASED VALUE ADDIID CERTIFICATE PROGRAMME (Non-Credit)

(Conducted in Association with Industry Partners)

lil sEMESl',lrR

-f 
I]C I I N O LOG I I]S FOR S USTAI NABLE D EVI]LOPMINT

Course Obiectives:
'l'he objcctivcs oithis course are to sensitizethe students to:

. Opportunities for alternative sourcing, conservation, efficiency, and repurposing through an
undelsLanding of product life cycles from origins to recycling or inevitable disposal.

. DesiBn products, processes, and complex infrastructure systems to promote sustainable attributes of
nrpor'[ancc Lo the environment and the global Community.

. Benefi[s of green fuels with respect lo sustainable development,

Stud en t Learning Outcome:
At- tlre end of the course, students should be able to:

. Acquire basic and fundamental concepts of green technologies and green chemistry,

. [Jnderstand the processes and products those are safe and hazard free energy technologies.

. Conrbine technrcal and scientific skills with an understanding of the environment, renewable energy

nranagement, waste utilization, resource management and land-based industries who can contribute
to lhc nalional ancl global development.

l)uration: Duration: 40 hrs [4 Weeks@ 10 hours/week)

Unit l: Green'l'echnologies:
llelinition and conccpts: green technology, green energy, green economy, and green chemistry; sustainable
r-nnsumntion of rcsources; individual and Community level participation, energy conservation; encouraged
use oi publ ic transport instead of private transport. Successful green technologies: wind turbines, solar panels;

.i ll's of green technology: recycle, renew and reduce; paradigm shift from 'cradle to grave'approach. Agenda
ol green developrnenq reduction of ecological footprint; role oi green technologies towards a sustainabie
Irrttrle; major challenges and their resolution for implementation of green technologies

tJrrit ll:Green chemistry and future
lrrtroductjon to green chemistry; principles ahd recognition of green criteria in chemistry;biodegradable and
bio-accumulative products in envi ronment; green nanotechnology; reagents, reactions and technologies that
shoLrld be and realistrcally could be replaced by green alternatives; photodegradable plastic bags, green
practices to conserve natural resources (organic agriculture, Argo forestry, reducing paper usage and
consumption, etc.); emphasis on waste reduction instead of recycling, emphasis on innovation for green
f r-r Lurc; role of advancement in science in developing environmental friendlytechnologies

Unit Ill:Application of Green Technology
(it-e'en tcchnology in incl ustries, fr,rel cell and electric vehicles, solar energy and hydrogen production, energy
Ir-onr al[ernate soLlrces, solar photovoltaic technology Biofuel production (bio-ethanol and biodiesel) Biomass,
pr-evention/ minimization of hazardous/ toxic products, production of biodegradable materials, concept of
grcen building.

Unit IV: Clean Technology for Sustainable Development
Imperatives of clean technology in the context of mitigation and adaptation measures. CDM concept, CDM

scenario in India, CDM projects sector-wise, National Action PIan on Climate Change, sustainable habitat,
concept ofGreen architecture. Carbon trading; carbon credits; Carbon sequestration; Carbon Footprint. Issues

of l'.nergy security, Food Security and Social security
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EVALUATION PATTERN

Grades

Grades to be awarded [0, A+, A, B+, B, C, P, FJ based on following aspects; L/

1. Attendance: minimumTS0/o attendance to be required for awarding certrficates

2. Continuous assessment:

a, Assessment at the end of the week -02 fProtocol writingJ

b, Assessment at the end of the week-04 flnformative content preparationJ

c. Assessment at the end of the week-O6 [Drawing a clinical trial design)

d. Assessment at the end of the week-O8[Case narration on successful clinical trial]
*All assessment to be based on submission of assignments

3. Assignments review: Marks for assignments: Max marks: 50

a, Novelty + Innovation- 10

b, Plagiarism - 10

c. Clarity of thought process & organization of the assignment-10

d. Quality of the references used -10

e. Writing style, language & bibliography-10

. Grades to be awarded

O Outstanding: [Above 95o/o)

A+ Excellent: (85-95o/o % of the allotted Marl<s)

A Very Good: (80 -85 % of the allottdd Marksl

B+ Good: [70-80 o/o of the allotted Marks)

B Above average (60-70o/o of the allotted Marks)

C Average [50-60% of the allotted MarksJ

P Pass (40-50o/o of the allotted Uaitsl

F Fail [Below 40o/o)

*Average of 4 assignments for award of grades

t
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READING MATERIALS FOR CURRICULLUM

CPl'-1,1: ENVIRONMENTAL BIOLOGY AND ECOSYSTEM SERVICES

. An Introduction to Ecology and Environmental Science - Prabu

. Ecology and llnvironmental Biology-Saha

. Aclualic Ecosystems - Findlay

. [.'unclarncntal Ecology - Odum
, l)opLrl.rILorr Leulogy Anr.rpatn Pandey
. Inlroci uction [o CLrltural Ecology - Mark Q, Sutton and E. N. Anderson
. F.cr,rsyslctr Scrvices: [(ey lssues - Mark Everard

CP'f -L2: ENVIRONMENTAL CHEMISTRY

. Manahan, S.ll. [2017]. Fundamentals of Environmental Chemistry,l0th Edition, CRC Press, USA.

. llaircl, C, and Cann, M (2012]. EnvironmentalChemistry,5th Edition, W.H, Freeman, USA.

. AlrlLrw.rlia, V l<, (2017). Aclvance Environrnental Chemistry. Teri Press Publisher

. Connell D. W. [2005). Basic concepts of Environmental Chemistry Znd Edition, CRC Press, USA.

. Ilarrison 11 M [2007). Principles ol Environmental Chemistry, RSC Publishing, UK.

. Girard J. (2013), Principles of Environmental Chemistry 2nd Edition, James & Barlett Publishers, USA.

. l-lillel, D. (2008). Soil in the Environment:Crucible of Terrestrial Life,lstedition,Academic Press, USA.

o Lancaster M. (2002-). Green Chemistry: An Introductory Text, RSC Publishing, UK.

(,P1' 1.3 [,AII1'Il AND A-I'MOSPHERIC SCIENCE

Schwab S,O, Frevert R.K, Edimster T.W and Barns K,K. (1975). Soil and water conservation

. :::rTil[iJ:Jr:#l'n'ili-:ffi, crarkson, w S and Friedeman c,s r1e7e), Land Apprication or

Wastes [Vol-l and IlJ. Van Nostrand Reinhold Co., New. York.
. Valdia K.S. (1987J. Environmental Geology,

. Menard H.W., W.H. Freeman and Company, San Francisco. (1,969). The nature of Oceanic life, The

, Ocean - A Scienti fic American Book.i : l:,;'lYj:l:ff:'l:Ji';;:';H "T;ljlllll'::STTLl::'i[:e,]-ffli:lTl';,',:luc,ion,o soi,s and

plant growth V.Ed., Prentice-Hall of'lndia
. Biswas l'.D and Mul<herjee S.l{. [1987) Textbook ofsoil Science IVEd., Mc Graw- Hill.
. Strahler and Strahler . (1.97 0). Environmental Geology, Wiley & Sons, New York,

Valdiya l<.S. [1985J. Environmental Geology Allied Publishers New York,

S P'l'- 1.4A liCO'IOXICOLOGY

. lnIr'orl uctrorr [o Environmental '[oxicology'Landis, W. G. and Yu, M. H. [2003),3rdedition, Lewis

Publishers, CRC press, NY

. Essentials oiToxicology - Klaassen, C.D, and Watkins III, J.B. [2003), 3rd Ed., McGrew Hill

. bnvironrnental lmpact of Chemicals: Assessment and Control, Quint, M. D., Taylor, D., Purchase, R.

(7996), T'he Royal Society of Chemistry, Cambridge

. Environmental Risk Assessment Reports, Benjamin, S.L. and Belluck, D.A. (2001), CRC Press.

o CasareL and Doull's Essentials ol'Toxicology. Klaassen, C. and Watkins III, J. B. [201-0J,2nd edition,
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Environmental Toxicology-Biological and Health effects of Pollutants.
Tsunoda, M. (2011), 3rd edition, CRC Press

Ecotoxicology, Schuurmann, C. and Marl<e[, G. (]998), iohn Wiley & Sons,

Walker CH et al., Principles of Ecotoxicology

Hoffman, Hand book of Ecoloxicology
Newman & Clement, Ecotoxicology: a comprehensive treattnenL

Yu, M.-H., Tsunado, Fl. arrd

Inc.

CPT-1.4B: ENERGY RESOURCE MANAGEMENT

. Ristinen R.A, and Kraushaar J.J,, Energy and the Environment, John Wiley and Sons, 1998. irnergy aud

the Challenge of Sustainability, World Energy Assessmen[, UNDP, 2000
. Rai G,D., Non -Conventional Sources of Energy, Khanna Publishers 1997
. Ravingranath N.H., Usha Rao l{., B,Nataranjan and P. Monga Renewable Energy andEnvirorrrncn[-A

PolicyAnalysis for India, Tata- McGraw llill, 2000
. Nakicenovic N., (edl, Global Energy Perspectives, Cambridge LJniversity Press, 1998

II SEMESTER

CPT-2.1: FOREST AND WILDLIFII MANAGEMENT

r Rajendra Maneria, Environment Conservation and Planning.
. Khenshoo, T.N., Environment Concerns and Stratcgies
. Tiwari, S.K., 1997. Wildlife Sanctuaries ol'Madhya Pradesh.

. Khan, T.1., 2000, Global Biodiversity and Environment Conservations. Pointer Publishers, laiprrr.
r Bennett,H.H.,2002.Soil Conservation.
. Deka, M.M.,2002. Joint Forest Management of Water Projects.
o Gangstad, E.O., 2002.Environment Managements of Water Projects.
r Maitra, M.K.,2002. Watershed Management; Project, Planning, Development and Irnplernen[ation
. Ural, 0., 19B0, Soil and Water Conservation.

CPT-2.2 ENVIRONMENTAL POLLUTION AND ITS MANAGEMIJNT

. Goel, P. K [2006). Water pollution;causes, effects and con[rol. New Age International

. Gurjar, B. R., Molina, L. T., & Ojha, C. S, P. [Eds.). (2010]. Air pollution: health and environnrentrl
impacts. CRC press.

. Landrigan,P.J. (201.7 ), Air pollution and health. 'Ihe [,ancet Public Health, 2(1), e4-e5.

. Park, K. [2005). Park's textbook of preventive and social medicine. Preventive Medicine irr ObsleL,

Paediatrics and Geriatrics,
. Pepper, l. L., Gerba, C. P., & Brusseau, M, L (2011). Environmentai and pollutiorr sciencc,
. Purohit, S. S., & Ranjan, R. (2003). Ecology, environment and pollution. Agrobios (lndia)
. Vesilind, P. A., Peirce,1.J., &Weiner, R. F. (2013). Environmental pollution and conlrol
. Wang, L,K., Pereira, N.C. and Hung, Y.T. eds., (2005J. Advanced air and noise pollution control, Totowa,

NJ, USA: Humana Press.

SPT- 2.3A: NATURAT DISASTERS AND RISK ASSESSMENT

. Disaster Management in India, Mrnistry oi Home Al'iairs, Governnrertt of lndia, Nernz Delh t,2011

. National Policy on Disasler Matragement, NDMA, Ncw Delhi, 2009
e Disaster Management Act. (2005), Ministry of Home Affairs, Government oi lndia, New Delhi, 2005
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Distlict Disasler Management Plan-Modell'emplate, NIDM, New Delhi, 2005,
A Global Report - Reducing Disaster Risk, A Challenge for DevelopmenU UNDP Publication, 2004.

Good practices in Community-based disaster risk managemenU Gol-UNDP Disaster Risk Management
Programme; 2002 " 09.
Alexander, D. lntroduction in Confronting Catastrophe, Oxford University Press, 2000

Chal<r'abarty, U I( lndus[rial Disaster Management and Emergency Response, Asian Books Pvt. Ltd.,

Ncw lJelltr2007.

CP'I-2,38; SOLID WASTE MANAGEMENT

llester, ll E.andR.M.t'larrison,(2002J.Environmentalandhealthimpactofsolidwastemanagement
actrvit-jcs. Cambridge: 'l'he Royal Sclcie[y of Chemistry.
WasLe Management, IANS (2016), https://swachhindia.ndtv.com/vegetable-markets-get-rs-10-lakh-
se t-iingwaste- ma nage m ent-plants-37221
EnVir-onrnental health: ecological perspectives by Kathryn I-lilgenkamp :

l.l nderstanding Environmental llealth: How We Live in the World by Nancy Irwin Maxwell,

F.nvironmcnta) Epidemiology: Principles and Methods by Ray M.Merrill,
Radiation and Man - Jain H.C, National Book Trust, New Delhi
Flazardous wastes and solid wastes / Lie DHF and Liptak B.G (2000), Lewis Publishers, New York

OUPT- 2,4: MAN AND ENVIRONMENT

l'.rririronrrcntal UclLrcation - Nancia. A.N [1996)
A tcx[ [rool< of Environment - Agarwal. K. M. Sikdar. P. K. and Deb. S. C, MacMiller India Ltd., Calcutta
(2002)
L.ivrrrg in the Envir-onrnenL - Principles, Connections and Solutions - Tyler Miller Jr,G, Wadsworth
Publishing Co. New York [1996)
Fundamentals oi Ecology 3 rd Ed. W.B.Saunders & Co.Philadelphia

Systems Analysis & Simulation in Ecology Patten B.C. (Edl 1.971Academic press London

Population Ecology A Unified study of Animals & Plants Blackwell Oxford, Begon M and Mortimer. M
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III SEMESTER

CPT 3.1: CONSERVATION GENETICS

. Biotechnology, Satyanarayana U (20101 Books and allied (P) Ltd., Kolkata

. Cancer Biology, Raymond W.R [2007) Oxford University Press, Newyork

. Hssentials of plant Breeding, Phundan Singh, Kalyanai publishers, 20L5 .

. (lcne cloning and DNA analysis, T.A. Brown (2010) 6th edition, WileyBlackwell publication
r llurnan MolecLrlar',Cenclics, Peter Sudbery (2002) 2nd Edition, Prentice Hall

" liLrrrrarr lVl olccLr lar-f,cnetics, l'crrn SLrachen and Andrew P. Read (1999) 2nd edition, f ohn Wile and sons.

. lVl.rrlccr-rlallJiotechne-rlogy,Principlesandapplicatronof recombinantDNAGlickandPasternak.20l0.

. Plant breeding Principles and.methods, B.D. Singh 2015, Kalyanaipublishers,
o Brown, T; A. 1995. Gene Cloning: An introduction. Chapman and Hall, London

CPl' .3.2: GEOSPATIAL TECIINIQUES
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. Fundamentals of Geographic Information Systems, Michael N. Demers: John Wiley and Sons, Tnc

. Fundamentals of Spatial Information Systems, Laurini, Rand Thompson, D.: Acaderrric [)ress l,ondon

. Drury, S.A., 1987: Image Interpretation in Geology. Allen and Unwin

. Gupta, R,P.., 1990: Remote Sensing Geology, Springer Verlag

. Ram Mohan Rao. 2002: Ceographical Information Systems. Rawat Publication.
o Chang.T.K.2002: Geographic Information Systems. Tata McGrawHill

SPT- 3.3A: RESTORATION ECOLOGY

. Howell, E.A., J.A. Harrington, and S.B. Glass. Introduction to Restoration Licology. Islancl Pless,

Washington DC.41B pp.

. Falk, D.A., M.A. Palmer, & J Il Zedler 2006 FoundaLions oi []es[oration F,cology Isl.rrrrl Pr-r'ss,

Washington D.C,

. Clewell, A. F., and J. Aronson. 2007. Ecological Restoral-ion: Principles, Values, and SlrucLulc ol ;r.

Emerging Profession. Island Press, Washington, DC.

r Society for Ecological Restoration International Science & Policy Working Group. 2004..

r The SER International Primer on Ecological Restoration. Available on-line for lree at:

SPT- 3.3ts: MICROBIAL BIOTECI{NOLOGY AND IINVIRONMENTAI. MANAGEMENT

. Eweis J.8., Ergas S.J., Chang D.P.Y., Schrodwer E.D. [1998.), Biorernediatron Principles. New Yor'l<, Mc

Graw Hill.
. Fulekar M.H. (2010), Environmental Microbiology. New York, Taylor & ljrancis
. Koukkou A.l. [201L), Microbial Bioremediation oi Non-metals;Current Research. Haverhi]1, UK,

Caister Academic Press.
. Lederbergl. (1992), Encyclopedia of Microbiology, New York: Academic Press.
. Maier R.M., Pepper LL., Gerba C.P. (2006), Environmental Microbiology. San Diepio, l:,lscvicr Acaclcnri,

Press.
. Passman F.J. (2003), Fueland FuelSysteur Microbiology: [rundauren[als, l)ia;irrosis:rnr]

Contamination Control. West Conshohocken, ASTM lnternational.
o Prescott L,M., Hareley f .P, Klein D.A. [2005), Microbiology [6tt EditionJ, New Yorl<, McGraw-l-lill

Publishing Co. Ltd.
o Sangeetha J, Thangadurai D, David M, Abdullah MA. [2016.), Environmental Biotechnology:

Biodegradation, Bioremediation and Bioconversion of Xenobiotics for Sustainable Development,
Boca Raton, Florida, USA, CRC Press.

. Sen K., Ashbolt N.J, (2011), Environmental Microbiology: Current Technology and Water
Applications. Norfolk, UK, Caister Academic Press

OEPT- 3.4; CLIMATI CHANGE AND SUSTAINABILITY

' The Uninhabitable Earth: Liie After Warming - David Wallace-Wells
o This Changes Everything: Capitalism vs. The Climate- Naomi l(lein
. The Great Derangement: Climate Change and the Unthinkable- Amitav Ghosh
. Botkin, D.B.Changing the Global Environment, Academic Press, San Diago (1989)
. Frederick K. Lutgens, Edward J. Tarbuck, 1995. The atmosphere: an introduction to meteorology

Prenti ce Hall publication.
. IPCC,2006. Guidelines for National Greenhouse gas lnvent-ories. Published by lhe lrrsLiLuLe lor t,ionar

EnvironmentalStrategies (IGES), Hayama,.f apan on behaliof the IPCC
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IV SEMESTER

CP'f - 4.1: ENVIRONMENTAL IMPACT ASSESSMENT, POLICIES AND LAWS

r Environmental Impact Assessment: A.l(.Shrivastav, APH Publishing Corporation, New De]hi.
. Environmental Impact Assessment: S.A.Abbasi, D.S,Arya,Discovery Publishing House, New Delhi.
. Environmental Pollution Control: Neelima Rajvidya and Dilipkumar Markandey, APH Publishing

Corporation, New Delhi. (2005).
. L:nvirorinre nL l)r'oblcnrs ancl Solr.r tions: D.K.Asthana and Meera Asthana, S.Chand & Co. Ltd. New Delhi.
o Arr lrrlr odr-rction Lo L.nvironrnental Vlanagement: Dr.Anand S.llal
. WesLnran W.ti. (1995). trcology, lnrpacL Assessment and Environmental planning.
. Ulter S.L. [1994). Bnvironmental Risks and hazards, Prentice Hall of India, New Delhi.
r Peter Calow. [1998). Handbook of Environmental Impact Assessment Mc Graw Hills Inc., New Delhi.

I CPl--4.2: RESEARCH METHODOTOGY, SCIENTIFIC COMMUNICATION, AND ENVIRONMENTAL
- IINI-RIIPRENIJTJRS}IIP

, . Envilorrrrental Sta[istics [flandbook of statistics) - GanapatiP. Patiland C. RadhakrishnaRao
. lr.nvilr-rrrnrenlal Staristics Bool<s LLC

. . ScienLilic Wlit,rng: A l{eader and Writer's Guide - Lebrun, Jean-Luc
' . Scientific Writing - l-lall Marian Rose

. Statistics for Environmental Science and Management-Manjunatha

. Wardlaw, A.C. [1985), Practical Statistics for Experimental Biologists. Wiley Chichester.

. I{othari, C.R (1996), Quantitatrve Technrques, Vikas Publishing Housing Pvt Ltd, Hyderabad
. . Miller, J., [1989), Statistics for Advanced [,evel, Cambridge University Press.

SP'l-- 4.34: UllllAN ECOLOGY AND SMARTCITIES

o D'Monte, Darryl. 1985. Industry versus Environment Temples or Tombs. Three Controversies, Delhi,
(,S IJ.

o Ernstson, H. 201\. Re-translating nature in post-apartheid Cape Town: The material semiotics of
peoplc ancl plants at Bottom Road. In: Heeks, R., [Ed,] Conference on "Understanding Development
thlor-Lgh Aclor-Ne[work'fheory", London School of Economics, 30 fune, London.

. Grimm, N. 8., Faeth, S. H., et al. 2008. Global Change and the Ecology of Cities. Science 319:756-760.

. llinchliffe, S. & Whatnrore, S,2006, l,iving cities:Towards a politics of conviviality:Science as Culture

15: 12-J-138
. (laslon, I(.J 2010, LJrban Ecology. Cambridge Unrversity Press, New York,
. Richter, M. & Wciland, U. [ed.). 2012. Applied Urban Ecology, Wiley-Blackwell, UK.

SPT.4.3B: SCIENCE OF CI,IMATE CHANGE AND GLOBAL POLICIES

. 'fhe Uninhabitable Llarth: Life After Warming - David Wallace-Wells

. 'l'his Changes Everything: Capitalism vs. The Climate- Naomi l(lein

. 'l'he Great Derangement: Climate Change and the Unthinkable- Amitav Ghosh

. Botl<in, D.B.Clranging Lhe GlobalEnvironment, Academic Press, San Diago (1989J

. Frederick K. Lutgens, lldward J. Tarbuck. 1995. The atmosphere: an introduction to meteorology.

Prenlicc tlall publication.
r ll,CC. 2006. Cuidelines for National Greenhouse gas Inventories. Published by the Institute fcir Global

Environmental Strategies flGESJ, Hayama, Japan on behalf of the IPCC.
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' . f ohn E.Oliver, John J. Hidore.2002. Climatology:An AtmosphericScience, Second lldition Prcntir:c llall . I
publication.

o John T. Hardy,2003. Climate Change: Causes, Efiects and Solutiorr. John \Arilcy & Sor.rs prrhlirations
. Manoj Singh. 201.2. Climatology: Sonali Publications Publisher

VALUE ADDED COURSE: OCCUPATIONAL HEALTH AND SAFETY

. Fundamental principles of occupational health and safety. Benjamin O. Alli Handbool< of
Occupational Safety and Flealth, Louis J. Diberardinls,

. Environmental Hazards:Assessing Risk and Reducing Disaster, l(eith Smith, David N. I)etiey.

. Physical and Biological Hazards of the work place, Peter H. Wald, Gregg M. Stave Proctor and

Hughes.,
. Chemical Hazards of the Workplace. Gloria J. Hathaway, Nick H. Proctor, James P. Hughes.,

o Implementation of occupational health legislation at work place, issues and concerns. G. K.

Kulakarni,,
o Disaster Management future challenges and OpportUnities by Jagbir Sing, T.T( lntcrnational

VALUE ADDED COIJRSII: TECHNOLOGIES IrOR SUSTAI NAll l.E DFIVFI LO P M E NT

o Baker, S" 2006. Sustainable Development. Routledge Press.

o Hrubovcak, J., Vasavada, U. & Aldy, 1.F,.1999. Green technologies for a more sustainable agriculture

[No.33721). United States Department of Agriculture, Economic Research Service.
. Thangavel, P. &Sridevi, G,2015, Environmental Sustainability: Role of Green Technologies. Springer

Publications,
. Woolley, T" & Kimmins, S, 2002. Green Building Handbook (Volume 1" and 2). Spon Press.
. Bruce Rittman, Perry L, McCarty. Environmental Biotechnology: Principles and Applications,2nd

Edition, McGraw-Hill, 2000.
. Raina M. Maier, Ian L, Pepper, Charles P, Gerba. Environmental Microbiology, Academic Press, 2000,
. Singh, J,S., Singh, S.P. and Gupta, S.R. Ecology, Environment and Resource Conservation. Anamaya

Publishers, New Delhi, India. 2006.
. Speth, J. C, Global Environmental Challenges - Transitions to a Sustainable World. Orient Longman Pvt.

Ltd., New Delhi. 2004,
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THEORY INTERNAI, ASSESSMENT -- 2OM

1. Continuous Theory Internal Assessment C1+ C2+ MCQ Q+3)

I,UATION PAT IERN:
ulstandrng: [Above 95%)
lxccllent: [85-95% % of the allotted Marks)
ery Good: [80 -85 % of the allotted Marks]
ioorl: (70-ti0 % ol the allotted Marks)
rove average (60- 70o/o of the allotted Marl<s)
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il (Below 40%)
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2. Assignments [Environmenl .al scienceJ P()rspective)
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Inadequate: D (. 55 o/o of the allotted Marks)

Do Your Own Experiment

r Selection of the problem
02

05

. HYPothesis

. Relevant Content

o Demonstration o2

. Reporting

. References
01. Grammar/Spelling

THEORY (INTERNALS AND SEMESTER END E)il

EVALUATION PATTERN:

Answer in Brief- 2Mx10Q=20
Short Answers - 6Mx4Q=24
Essay Type - 12Mx3G36

\MS) BOM

Answer in Brief- 2M
. Cleardefinition/description 01

2M x 10Q=20. Importance 0.5

. Significance 0.5

Short Answers- 6M
o Introduction

01

6Mx4O=24

. Description/classification/pathway/functions etc,. 02

. Diagrams/ FIow
ch a rts /tab I es / charts / r ep re s entati o n / genera l

account
o2

. Importance/Significance 01

Essav Tvne-12M
o Introduction o2

12Mx3Q=36
. Description/classification/pathway/functions etc,,

o4

. Diagrams/ Flow
charts/tabl es f charts f representatio n/genera I

account
04

. Importance/Significance

02
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PRACTTCATS (SEMESTER ENp EXAMS) 40M

PRACTICALS Maior (12) and Minor (08) Experiments-20M

. Understanding of the Objective

. Principle of the experiment

Methods to be followed

Formula

Steps of Calculation

. Result

. Conclusion/lnference

slrO'I'TERS --- 10M

. Correctldentification

Description

. Significance/lmportance

IIICORD SUBMISSION. O3M
. t.ON't'liNl'PAGtl

. DA'I'ES OF EXPERIMENTS

. C0NTENT & LEGIBILITY

. DIAGRAMS /GRAPHS

. PR0PLill. REPRESEN'|ATI0N 0F RESULTS

Case Study-02M

. lntroduction of the of given case and significance

. [3ody of the content and comparison with known and
unl<nown scenario

" llelevance to the content

. Lonclusion, Reference and recent updated & Supportive
rrr a teria ls

. Marl<et Perspective
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PRACTICAL VIVA:
. Knowledge about the topic
. Depth in understanding 02

5"0o Comprehension 01

a Clarity in answers
Relating case studies with practical's conducteda

02

GROUP PROIECT

BO

r Project value
. Project innovation and implementation of their

ideas
. Group coordination and involvement in the

activities

2.0

20

. Plagiarism
o Review of Literature
e Introduction
. HYPothesis
. Gaps in Research

o Materials and Methods
Results and Discussion
Summary and Conclusion

o

a

30

o Scientific Knowledge produced
o Societal Impact
r References
. Grammar/ Spelling 10

PROJECT VIVA- 40M

o Introduction - Significance of topic,
. obiectives

10

40

a Review - succinct explanation, current reviews
Methodology -selection of experimentsa 10

. Results & Discussion- clear and lucid presentation,
organization of data/ charts/ spectral data,
highlight of key findings with suitable justil'icatiorr

. Reference-Appropriatereferences

15

05

;

I

d
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THEORY QUESTION PAPER PATTERN

Max. Marks = B0

1. Answer in Brief (Answer any ten)
a.

b.
C.

d.
rr

t.
(J
b'

h.

t.

j.
k.
l.

2. Write short notes on the fbllowing (Answer any foui)
a.

b.

c.

d.
C.

f.

:1. Essay type questions (Answer any three) O3 xl-? = 36
d,

tr.

C.

d.
e.

Note: Equal Weightage should be given to all the units while setting the question paper

iViax. Marks = 40

L Vlalol l'.xperiment:

2. Minor Experiment:

.i. Iipt-,ttcrs [04):

4. Records:

rl , C.rst'stucly:

(r Viva -Voce:

PRACTTCAL qUrSrrON PAPER PATTERN

Time:03 hours

Time:03 hours
.,':

O2x1-0=20

.!

t

O4x06=24

12 Marks

06 Marks

12 Marks

03 marks

02 marl<s

05 marks
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