ANNAMALAI UNIVERSITY

BACHELOR OF SCIENCE
B.SC. ENVIRONMENTAL MANAGEMENT
(With effect from 2021 - 2022)

The Course of Study and the Scheme of Examinations

Study Components )
S. No. Part y p. Ins. Hrs Credit Title of the Paper Maximum Marks
Course Title [ week
Uni.
SEMESTER | CIA Total
Exam
I Language Paper-1 6 4 [Tamil/Other Languages 25 75 100
Il English (CE) Paper-1 6 4  |Communicative English | 25 75 100
1 Core Theory Paper-1 6 4  |Basics of Earth Science 25 75 100
11 Core Practical Practical-1 4 0 [Basics of Earth Science 0 0 0
4. 11 Allied -1 Paper-1 4 3 [Environmental Botany 25 75 100
11 Allied- 1 Practical-1 2 0 [Environmental Botany 0 0 0
5. ]} PE Paper 1 6 3  |Professional English | 25 75 100
Envi
6 IV nvironmental 2 2 [Environmental Studies 25 | 75 | 100
Studies
Sem. Total 36 20 150 450 600
Uni.
SEMESTER I CIA Total
Exam
7. I Language Paper-2 6 4 [Tamil/Other Languages 25 75 100
Il English (CE) Paper-2 4  |Communicative English Il 25 75 100
9. 11 Core Theory Paper-2 5 4  [Environment and Ecology 25 75 100
10. | m | Core Practical Practical-1 | 3 o [Basics of Earth Science and 25 | 75 | 100
Environment and Ecology
11. 11 Allied-1 Paper-2 4 3 [Environmental Zoology 25 75 100
12. Il | Allied-1 Practical Practical-1 2 ,  [nvironmental Botany and 25 | 75 | 100
Zoology
13. 1l PE Paper 1 6 3  |Professional English Il 25 75 100
14. \% Value Education 2 2 25 75 100
15. \Y) Soft Skill 2 1 25 75 100
Sem. Total 36 25 225 675 900
Uni.
SEMESTER IlI CIA Total
Exam
16. 1] CoreTheory Paper-3 6 4 EnvironmentalChemistry 25 75 100
17. | CoreTheory Paper-4 6 | a |NaturalResource 25| 75 | 100
. . . .Management . . .
18. I CoreTheory Paper-5 6 4 | Environmental 25 75 100
.Microbiology
EnvironmentalChemistryan
1] CorePractical Paper-2 3 - dEnvironmentalMicrobiolo 0 0 0
-8y
19. 11} Allied-2 Paper-3 5 3 EnvironmentalEconomics 25 75 100
20. |y g'a'g'jBeiied Paper-1 2 2 | RemoteSensingandGIS x| 75 100
21. | IV | Non-MajorElective | Paper-1 2 || o [GlobalEnvironmentalissues * | 5| " o5 |7 40
. . . .Management . . .




Sem.Total 30 19 150 450 600
Uni.
SEMESTER IV CIA Total
Exam
22. 1l CoreTheory Paper-6 6 4 EnvironmentalPollutionan 25 75 100
. dControlMeasures
23. 1l CoreTheory Paper-7 6 4 PollutionMonitoringandAn 25 75 100
. . alyticalTechniques
24. M CoreTheory Paper-8 6 4 EnergyandEnvironment 25 75 100
. EnvironmentalChemistryan
25. M CorePractical Paper-2 0 3 dEnvironmentalMicrobiolo 25 75 100
- 8Y -
EnergyandEnvironment,En
26. M CorePractical Paper-3 3 3 vironmentalPollution,Clima 25 75 100
techangeandSustainableM
- anagement -
27. I Allied-2 Paper-4 5 5 EnvironmentandEco- 25 75 100
. Tourism .
. AquacultureandE
SkillBased
28 IV Subject Paper-2 2 2 nvironment 25 75 100
29 IV Non-Major "Paper-2 2 2 [ OccupationalSafety,Healt - 251 " 75 100
) Elective ) . handManagement .
Sem.Total 30 27 200, 600 800
SEMESTER V
30. 1] CoreTheory Paper-9 6 5 WasteManagementandRecycl| 25 75 100
. - . |ng 4.
31. 1] CoreTheory Paper-10 6 5 BiostatisticsandInstrumentati 25 75 100
. N - on IR
32. 1 CoreTheory Paper-11 6 5 | EnvironmentalSafety,Heal x| 75 100
. R . thandManagement 1.
Il CorePractical Paper-4 3 0 Bi.ostatisticsandlnstrument 0 0 0
. R . ationWasteManagementa
ndRecycling
33. I Elective Paper-1 6 3 Environmental 25 75 100
. . Toxicology
34, Y SkillbasedSubj Paper-3 3 2 ForestConservation&Manage | 25 75 100
. ect 5 . ment J
Sem.Total 30 20 125 375 500
SEMESTER VI
35, W | CoreTheory Paper-12 6 4 | NaturalHazardandDisa 25 75 | 100
sterManagement . .
36. 1 CoreTheory Paper-13 5 4 EnvironmentallmpactAssessm| 25 75 100
' ent ' '
37. m CoreTheory Paper-14 5 4 EnvironmentalLaws,Policies 25 75 100
andTreaties . .
" CorePractical Paper-4 0 3 BiostatisticsandInstrumentati 25 75 100
38. onWasteManagementandRec . ,
ycling,
39. i CoreProject Paper - 15 5 5 | Group /Indidual Project 25 75 100
1 i ) )
40. Elective Paper-2 3 3 | Climate change and % | 75 100




Current issues
a1. I Elective Paper-3 3 3 En.vironmental Nano 25 75 100
. o . Science
4. v Skillbasedsubj Paper-4 3 2 Environment.aIBiotechnoIo 25 75 100
ect gy&HerbalScience . .
43. |y | FExtension 1 100 o | 100
Activities . .. .
Sem.Total 30 29 300 600 900
4300
. . Total Total
Part Subject Papers | Credit Credits Marks Marks
Part | Languages 2 4 8 100 200
Part Il Communicative English 2 4 8 100 200
Part Il | Allied (Odd Semester) 2 3 6 100 200
Allied (Even Semester) 2 5 10 100 200
Allied Practical 1 2 100 100
Electives 3 3 9 100 300
Core 14 (3-5 59 100 1400
Core practical 4 (2-3) 11 100 400
Professional English 2 3 6 100 200
Compulsory Project
(Group/Individual 1 5 5 100 100
Project)
Part IV | Environmental Science 1 2 2 100 100
Soft skill 1 1 1 100 100
Value Education 1 2 2 100 100
Lang. & Others /NME 2 2 4 100 200
Skill Based 4 2 8 100 400
PartV Extension Activities 1 1 1 100 100
Total 43 140 4300




COREPAPER-3
NameoftheCourse:B.Sc.EnvironmentalManagementSemester:111NameofthePaper:Envir
onmentalChemistryCredits:4
Papertype:CoreHoursofTeaching:6

ENVIRONMENTALCHEMISTRY
CourseObjectives
1.TolearnaboutthefundamentalofEnvironmentalChemistry
2. Tostudytheatmosphericstructureandcomposition
3.Tounderstandthewaterchemistryandrelationwithenvironment
4.Tolearnaboutsoilchemistryandcharacteristics
5.Tostudythepollutantsandtheirinteractionwithenvironment

UNIT-I

FUNDAMENTALSOFENVIRONMENTALCHEMISTRY
FundamentalconceptsinEnvironmentalChemistry-Environmentalsegments-
PreparationofStandardSolutions-Molarity,Molality,Normality,PercentandPPM(mg/l)solutions-
Acid-baseReactions-pHandpOHandBufferSolutions - SolubilityandSolubilityProduct-
SolubilityofGasesinWater -TheCarbonateSystem-UnsaturatedandSaturatedHydrocarbons-
Radionuclides.

UNIT-II

ATMOSPHERICCHEMISTRY

Structureandcompositionof Atmosphere-Particlesintheatmosphere-
Physicalbehaviourofparticlesintheatmosphere-
FormationofinorganicandOrganicParticulateMatter- Compositionofinorganicparticles-
Toxicmetals—Radioactiveparticles-Thecompositionoforganicparticles-Effectofparticles-
Controlofparticulateemissions

UNIT-1

WATERCHEMISTRY
FormationofWater-WaterResources-SourcesandTypes-HydrologicalCycle-
UniquePropertiesofWater-Roleof\WaterintheEnvironment-
Physical,ChemicalandBiologicalParametersofWater-DissolvedOxygen-
BiochemicalOxygenDemand-ChemicalOxygenDemand.WaterPollutants-
DistributionofChemicalSpeciesinWater-OrganicMatterandHumicMatterinWater.

UNIT-1V

SOILCHEMISTRY

Formationofsoil-Typesofsoil-
PhysicalandChemicalPropertiesofSoil: Structure, Texture, Temperature,BulkDensity,Permeabilit
y,Moisture,Air,pH,CationExchangeCapacity,MacroandMicronutrients,HumusandOrganicMatt
er,C/NRatio.

UNIT-V



POLLUTANTCHEMISTRY
ChemistryofvariousOrganicandInorganicCompounds-Pesticides-
BiochemicaleffectsofPesticides-Heavymetals-Cadmiume-Itai- Itaidisease-Mercury-
Minamatadisease-Lead-Chromium-Zinc-Impactofheavymetalsonmanandanimals-
Thalidomidetragedy-Bio-chemical EffectsofCarbonmonoxideandSulphurdi-oxide.

CourseOutcome
1. AfterstudiedUnitl,thestudentswillbeabletoknowtheconceptsinEnvironmental Chemistry.

2. AfterstudiedUnitll,thestudentswillbeabletounderstandthechemicalprocessintheair,waterandso
il.

3.AfterstudiedUnitlll,thestudentswillbeabletodescribethewaterqualityparametersandwaterpollu
tants.

4. AfterstudiedUnitlV,thestudentswillbeabletoanalyzeandrecognizethepropertiesofsoilandwater.

5.AfterstudiedUnitV,thestudentswillbeabletounderstandvarioustypesoforganicandinorganicpoll
utantstheireffectsonenvironment.

TextBooks

1.De,A.K.(2007)EnvironmentalChemistry,SeventhEdition,NewAgelnternational Publishers.

2.Sharma,B.KandH.Kaur,(1994)EnvironmentalChemistry,GoelPublishingHouseLtd.,Meerut,U
P

3.Pani,B.(2007)TextbookofEnvironmentalChemistry.IKinternationalPublishingHouse.

Reference
1.Girard,J.(2013)PrinciplesofEnvironmental Chemistry(3rdedition).Jones&Bartlett.

2.De.A.K.(2003)EnvironmentalChemistry,WileyEasternLimited,NewDelhi.

3.BalramPani,(2007) TextBookofEnvironmentalChemistry,l.K.InternationalPublishingHouseP
VT.Ltd.

4.Manahan,S.E.(2010)Environmental Chemistry,NinthEdition,CRCPress

5.Dara,S.S.,Mishra,D.D.(2009) ATextBookofEnvironmentalChemistryandPollutionControl, 10t
hEdition,S.Chand&Company.

E-Materials

1..http://www.nptel.ac.in/courses/122106030/Pdfs/3_1.pdf

2. http://Iwww.crystal.med.upenn.edu/sharp-lab-pdfs/sharp_EncLifeSci.pdf

3. http://lwww.fao.org/docrep/field/003/AC172E/AC172E04.htm

4. http://www.essentialchemicalindustry.org/materials-and-applications/surfactants.htmi
5

6

7

. http://agriinfo.in/?page=topic&superid=5&topicid=174

. http://www.citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.800.8713&rep=repl...pdf

. https://www.onlinebiologynotes.com/chemical-parameters-of-water-quality-
chemicalcharacteristics-of-water/


http://www.nptel.ac.in/courses/122106030/Pdfs/3_1.pdf

COREPAPER-4
NameoftheCourse:B.Sc.EnvironmentalManagementSemester: 111

ATURALRESOURCEMANAGEMENT

CourseObjectives
1.Tolearnaboutthenaturalresourceandtheirimportance

2. Tostudytheforestresourcesanditsuseandconservation
3.Tostudywaterresourcesanditsmanagement
4.Tostudythelandresourcesandlanddegradationandprotection
5.TounderstandvaluesofmineralresourceandtheirimpactonEnvironment

UNIT- |

INTRODUCTIONNATURALRESOURCES

NaturalResources-Conceptsand ApproachesofNaturalResourcesConservation-Classification-
RenewableResources,Non-RenewableResources-NaturalResourcesofindia-
RoleofIndividualinConservationofNaturalResources.

UNIT -1

FORESTRESOURCESMANAGEMENT

Conservationofforestresources-
Distributionofforests,Woodproduction,Forestlandusechangesinindia,Futuredemandofforestlan
d,Carbonsequestration-Deforestation:Causesandimpacts-
Forestmanagementtools: Socialforestry, Agro-forestryandUrbanforestry-
Ecodevelopmentcommittees,Ecotourism,Climatechangereduction,Carbontrading.

UNIT- 11

WATERRESOURCESMANAGEMENT
WaterResources-Source,distribution,OverExploitationandissues-
IntegratedWaterresourcemanagement-ConservationandManagementofWater-
RainWaterHarvesting-Interlinkingofriversandriverbasinmanagement-WetlandConservation-
CoastalZoneManagementStrategies-
EcologicalSignificanceofMangroves,Coralreefsanditsconservation

UNIT- IV

LANDANDSOILRESOURCESMANAGEMENT
DistributionofSoilresources-RoleofAgriculturalPracticesinSoilDegradation-Soilerosion-
SoilFertilityandNutrientManagement-DiagnosisofSoilNutrientDeficiencies-
SoilConservation:Principles,BenefitsandMethodsofSoilConservation; GreenManuring,Animal
ManuresandRestorationofDegradedandWastelands.



UNIT-V

MINERALRESOURCESMANAGEMENT
MineralResourcesandReserves-Types,Sources, DistributionandUsesofvaluableminerals-
ExplorationofMineralResourcesfromLandandOceans-
StepsinMineralExploitation,ImpactofExploitationofMineralsonEnvironment-
ConservationStrategiesofVValuableMineralResources.

CourseOutcomes

1. AfterstudiedUnitl,thestudentswillbeabletoknowthetypesofnaturalresources.

2.AfterstudiedUnitll thestudentswillbeabletounderstandtheimportanceofforestresources,usesan
dtheirconservation,

3.AfterstudiedUnitlll,thestudentswillbeunderstandthedifferenttypesofwaterresources,andhowto
managethewaterresources.

4.AfterstudiedUnitlV,thestudentswillbeabletoanalyzeandrecognizethepropertiesofsoilandwater.

5.AfterstudiedUnitV,thestudentswillbeabletounderstandvarioustypesoforganicandinorganicpoll
utantstheireffectsonenvironment.

TextBooks
1.JhalLK(1997)NaturalResourceManagement. APHPublishingCorporation,NewDelhi.
2.Sharma,J.P.(2011)Environmental Studies.UniversityScience,Press,NewDelhi.

ReferenceBooks

1.MaDickenKGandVergoraNT(1990)Agroforestry:Classification&Management.JohnWiley &S
ons,NewYork.

2.0wenOS&ChirasDD(1995)NaturalResourcesConservation.Prentice-HallIndia,NewDelhi.

3.SarahFehley(2011)NaturalResourceManagement,OrientalEnterprises,Dehradun, India.

4.NautiyalSandKaulAK(1999)ForestBiodiversity&itsConservationPracticesinIndia.

5.Taylor,RusselD., Torquebiau,Emmanuel(2011)NaturalResourceManagementandLocalDevelo
pment,SpringerNetherlands.

E-Materials

1. https://lwww.india.gov.in/topics/environment-forest/natural-resources

2. http://cedindia.org/program-areas/natural-resource-and-environment-management/
3. http://www.icimod.org/?q=1258

4. https://www.sida.se/contentassets/320aedac0f1047daa30a1400af89c7a0/13185.pdf
5. https://www.un.org/esa/agenda21/natlinfo/countr/india/natur.htm

6. https://www.encyclopedia.com/environment/energy-government-and-
defensemagazines/natural-resource-management



COREPAPER-5
NameoftheCourse:B.Sc.EnvironmentalManagementSemester:111NameofthePaper:Envir
onmentalMicrobiologyCredits:4
PaperType:CoreHoursofTeaching:6

ENVIRONMENTALMICROBIOLOGY
CourseObjectives
1. Toimpartknowledgeaboutmicroorganisms,andtheirgrowthandreproduction
2.Tounderstandthemicrobialecologyandtheirinteractionswithenvironment
3.Tolearnabouttheroleofmicroorganimsinbiogeochemicalcycles
4.Tostudytheexistenceandroleofmicronswaterandsoilquality
5.Tostudyabouttheroleofmicrobeinenvironmentalbioprocesses

UNIT-I

INTRODUCTIONOFMICROBIOLOGY

HistoryandDiscoveryofMicroorganisms-
LouisPasteur’sContributionandDiscoveriesandKochPostulates-ScopeofMicrobiology-
PhysicalandChemicalMethodsofSterilizationTechniquesusedinMicrobiology-
MicrobialCultureMedia-1solationandCulturingofMicroorganisms-
GrowthandReproductionofBacteria,Virus,andBacteriophage.

UNIT-II

MICROBIALECOLOGY
ConceptofMicrobialEcology-SuccessionandColonizationofMicrobesinEnvironment-
PositiveandNegativeRolesofMicrobesinEnvironment-
EnvironmentalfactorsinfluencingtheGrowthandSurvivalofinMicroorganisms-
Microbialinteractions-
Mutualism,Commensalism,Competition,Amensalism,ParasitismandPredation.Plant-
Microbesinteractions.

UNIT-1H

MICROBESANDENVIRONMENT

RoleofMicrobesinBiogeochemicalCycles-
Carbon,NitrogenCycle(NitrogenFixation,Ammonification,Nitrification,Denitrification),Sulphu
r,IronandPhosphorousCycles.Rhizosphere-
RhizosphereMicroorganismsandtheirroleinNitrogenFixation-
Anabaena,AzospirillumandRhizobium-Nitrogenase-Hydrogenase.Metal Leaching-
PhosphateSolubilization.

UNIT - IV

WATERANDSOILMICROBIOLOGY
MicrobiologicalWaterQualityStandards-DetectionOfFaecalMicrobial Contamination-
IndicatorOrganisms-DetectionofVirus-MicrobialIndicatorsof\WaterPollution-
WaterPurificationandRecyclingProcess-



WaterborneDiseases.SoilMicrobiology:Humus,MicrofloraofSoil,MicrobialDegradationofLigni
nandPesticides.Microbial CompostingofBiowastes
UNIT -V

ENVIRONMENTALAPPLICATIONSOFMICROBES
RoleMicrobesinEnvironmentalProcesses-Biodegradation-Biotransformation-Bioremediation-
Biomining:Bioleaching,MetalExtraction-MicrobiallyEnhancedOilRecovery-
MicroorganismsandSewageTreatment-
TricklingFilters,ActivatedSludgeProcess,OxidationPonds-

SludgeTreatment: AnaerobicDigestion,BiogasProduction-MicrobiologicalCoalDesulfurization.

CourseOutcomes
AfterstudiedEnvironmentalMicrobiologycourse,thestudentswillbeableto
1.Understandthemicrobialgrowth,reproduction,andculturingtechniques.
2.Understandtheinteractionsofmicrobesinanecosystemandtheirroleinbiogeochemicalcycles.
3.Understandandidentifytheenvironmentalmicrobialbioprocess.
4.Gainknowledgeinapplicationsofmicrobesforenvironmentremediation.
5.Developmicrobialbasedenvironmentaltreatmentprocesses.

TextBooks

1.Sharma,P.D.(2005)EnvironmentalMicrobiology,AlphaSciencelnternational,Ltd.
2.DubeyandMaheshwari,1999, AtextbookofMicrobiology,1/e,Chandpublications,NewDelhi.
3.MohapatraPK(2008) TextBookofEnvironmentalMicrobiology, IKInternationalPublishingHou
seLimited.

ReferenceBooks
1.SubbaRaoNS(2004)SoilMicrobiology.4"Edition,Oxford&IBHPublishingCo.Pvt.Ltd.,NewDe
Ihi.
2.SubbaRaoNS(1995)BiofertilizersinAgricultureandForestry.3"Edition,OxfordandIBHPub.Co.
Pvt.Ltd.,NewDelhi.
3.SinghDP&SKDwivedi(2005).EnvironmentalMicrobiologyandBiotechnology.15Edition,New
Agelnternational (P)Ltd.,Publishers,NewDelhi.
4.BrockTD,MadiganMT,MartinkoJMandParkerJ(1994)BiologyofMicroorganisms,VIIEd.,Pre
ntice-Hall,NewJersy,USA.
5.RonaldM.Atlas,RichardBartha,(1997)MicrobialEcology,4/e,BenjaminCummingsPublishing
Company,USA.

E-Materials

1. https://microbenotes.com/category/environmental-microbiology/

2. https://microbewiki.kenyon.edu/index.php/MicrobeWiki

3. https://www.onlinebiologynotes.com/sewage-treatment-process-of-wastewater-treatment/

4. https://www.jsps.go.jp/english/e-plaza/e-sdialogue/data/Slide_C.pdf

5. https://ocw.mit.edu/courses/civil-and-environmental-engineering/1-89-environmental-
microbiology-fall-

2004/lecture-notes/

6.
https://www.uvi.edu/files/documents/Research_and_Public_Service/WRRI/Introduction_to_Environm
ental_Mic

robiology.PDF

7. https://www.geoengineer.org/education/web-class-projects/cee-549-geoenvironmental-engineering-

9



winter-

2013/assignments/bioremediation#applicability-to-soil-and-contaminant-types

8. http://www.pollutionissues.com/A-Bo/Bioremediation.html

9. https://fac.ksu.edu.sa/sites/default/files/lecture_2microbial_interactionsppt.pdf

10. https://www.onlinebiologynotes.com/bioremediation-concept-types-advantages-and-limitations/
11. https://www.onlinebiologynotes.com/microbial-ecology-and-role-of-microorganism-in-ecosystem/

10



COREPAPER-6
NameoftheCourse:B.Sc.Environmental Management Semester:1V
NameofthePaper:EnvironmentalPollutionandControlStrate
gies
PaperType:Core

Credits:4
HoursofTeaching:6

ENVIRONMENTALPOLLUTIONANDCONTROLSTRATEGIES
Course Objectives
1.Tolearnaboutmajorairpollutantsandtheirsourcesandcontrolmethods
2. Tostudyaboutwaterpollutantandcontrolmeasures
3.Tostudyaboutsoilpollutionandsoilremediationtominimizeenvironmentaldegradation
4.Tounderstandthenoisepollutionanditscontrolmeasures
5.Toknowaboutthermalandradioactivepollutionandtheireffects

UNIT- I

AIRPOLLUTION&CONTROL

Natural &AnthropogenicSourcesof AirPollution.PrimaryPollutants-
Hydrocarbon.CO,S02,Lead, Aerosols-SecondaryPollutants-
PAN,PhotochemicalSmogandOzone,AcidRain-GreenhouseEffect-GlobalWarming-
OzoneDepletion.AirPollutionControl&Management-MonitoringofAirPollution-
SamplingandAnalysisTechniquesofSOx,NOx,hydrocarbonsandparticulatematter-
AmbientairQualityStandardsofCPCB.

UNIT- Il

WATERPOLLUTION
Physical,Chemical&BiologicalCharacteristicsofWasteWater-WaterPollutants-
Sources&EffectsofWaterPollution-WaterborneDiseases-Eutrophication-
WasteWaterTreatment-Primary-Secondary-Tertiary-PollutioninRiverGanges-RiverCleaning-
NamamiGangeProgramme.

UNIT- 11

SOILPOLLUTION
SoilPollutants-Biodegradable-Non-Biodegradable-CausesofSoilPollution-
ImpactsofSoilPollution-PesticidesinSoilEnvironmentandtheirEffects-SoilDegradation-
NeedforSoilConservationandRestorationofSoilFertility-
ControlofSoilPollution.SoilRemediationTechniques-In-situandEx-situRemediation.

UNIT- IV

NOISEPOLLUTION

NaturalandManmadeSourcesofNoisePollution-TypesofNoise-Industrial Noise-TransportNoise-
NeighborhoodNoise-EffectsofNoisePollutiononHumanHealth-
WorkingEfficiency.Physical&MentalHealth-NoiseExposureLevelsandStandards-
NoisePollutionControland AbatementMeasures.

UNIT-V

11



THERMALANDRADIOACTIVEPOLLUTION
ThermalPollution:Definition-Sources-ChemicalandBiological Effects-
ThermalPollutionfromPowerPlantsandtheirControlMeasures-
RadioactivePollution:Definition,Sources,RadioactiveDecay,UnitsofRadioactivityandRadiation
Dose-Monitoring-GMandScintillationCounter-EffectsofRadiationonEnvironment.
Courseoutcomes:
1. AfterstudiedUnitl,thestudentswillbeabletounderstandandexplaintheairpollution,sources,andc
ontrolmethods.
2.AfterstudiedUnitll,thestudentswillbeabletounderstandandanalyzetheimpactofwaterpollutiono
nenvironment,andexplainthetreatmentofwastewater.
3.AfterstudiedUnitll1,thestudentswillbeabletorecognizethesourcesofsoilpollution,soildegradati
on,andrealizerestorationofsoilfertility.
4.AfterstudiedUnitlV,thestudentswillbeabletounderstandNoisepollution &heirimpactonhuman
health&takestepstoreducenoisepollution.
5.AfterstudiedUnitV,thestudentswillbeabletogainknowledgeaboutthermalandradioactivepolluti
onandtakeprecautionmeasures.

TextBooks

1.B.K.Sharma&H.Kaur,1999,Airpollution,GoelPublishingHouse,Meerut.
2.V.P.Kudesia,1985,waterpollution,PragatiPrakashan,Meerut.

3.5.S.Dara,2001,Environmental Chemistry&Pollutioncontrol,S.chand&company,Ramnagar,Ne
wDelhi.

4.De.A.K,EnvironmentalChemistry,WileyEasternLtd,NewDelhi.
5.S.A.Abbasi,1998,Environmental &itscontrol, Congentpublication(p) Limited,NewDelhi

Reference

1.BhatiaH.S,1998,EnvironmentalPollution&itscontrol,Golgotiapublications(p)limited,NewDel
hi.

2.Khopkar,S.M,1993,EnvironmentalpollutionAnalysis,WileyEasternlimited,NewY ork.

3.Downtoearth,centerforscience&Environment.

4.Ra0M.N&H.V.N.Rao0,1989,Airpollution, TataMcGrawHillpublishingcoltd,NewDelhi.

E-MATERIALS

1. https://lwww.nrdc.org.

2. https://www.epa.gov.

3. https://data.gov.in.

4. https://orfonline.org.

5. https://www.ncbi.nim.nih.govpmc

12



COREPAPER-7

NameoftheCourse:B.Sc.Environmental Semester:1VCredi

ManagementManagement ts:4

NameofthePaper: PollutionMonitoringandAnalytical Tech 6HoursofTeach|ng:
niques

PaperType: Core

POLLUTIONMONITORINGANDANALYTICALTECHNIQUES

CourseObjectives
1. Toimpartknowledgeaboutpollutionmonitoringmethods
2. Tolearnaboutthewaterandwastewaterqualityanalyticalmethods
3.Tostudythesoilqualityparametersandanalyticalmethods
4.Tolearntheairsamplecollectionandqualityanalysesmethods
5.Tounderstandtheprinciplesandmethodsofanalyticinstruments

UNIT- I

INTRODUCTIONTOPOLLUTIONMONITORING
EnvironmentalQuality-Definition-PollutionMonitoring-WaterSampling-
CollectionofWaterSamples-HandlingandPreservation-AnalyticalDevices-
MethodsforSamplingParticulatesandGaseousEmission-MeasurementofNoise-
NationalEnvironmental Standards.

UNIT- Il

WATERQUALITYANALYSIS
PhysicalParameters-Colour-Temperature-Turbidity.ChemicalParameters-pH-
ElectricalConductivity-TotalSolids-DissolvedOxygen-Total Alkalinity-lron-Nitrate-
BiochemicalOxygenDemand-ChemicalOxygenDemand.BiologicalParameters-
MPN(MostProbableNumber)andMFT(MembraneFilterTechniques)-
SPC(StandardPlateCount)-NationalWaterandWaterQualityStandards.

UNIT- 11

SOILQUALITYANALYSIS

CollectionofSoilSamples-Physico-Chemical AnalysisofSoil-Density-Specificgravity-Texture-
pH-ElectricalConductivity-Chlorides-Nitrate-Phosphate-Organicmatter-
StandardSoilQualityStandards.

UNIT- IV

AIRQUALITYANALYSIS

EnvironmentalStandards-AmbientAirQualityStandards -  DrinkingWaterQualityStandards-
EffluentStandardsforLandDisposal-DisposaloninlandWater-NoiselLevelStandards.

13



UNIT-V

POLLUTIONANALYTICALEQUIPMENTS

Colorimetric-pHmeter-Electrical ConductivityMeter-Nephlometer-
HighPressureLiquidChromatography(HPLC)-GasChromatographywithMassSpectroscopy-
FlameAtomicAbsorptionSpectrometry-Chemiluminiscence-BioluminescenceTest-
SoundLevelMeter-X-rayDiffraction.

CourseOutcomes

1.AfterstudiedUnitl,thestudentswillbeabletounderstandtheair,water,soilsamplecollectionmetho
dsforpollutionmonitoring.

2.AfterstudiedUnitll thestudentswillbeabletounderstandandanalyzethewaterqualityparametersa
ndmethodsofanalysis.

3.AfterstudiedUnitll1,thestudentswillbeabletohandlethequalityanalysisanddeterminepollutedsoi
l.

4. AfterstudiedUnitlV,thestudentswillbeabletounderstandairsamplingmethodsandanalysisofairp
ollutionmethods.

5.AfterstudiedUnitV,thestudentswillbeabletogainknowledgeaboutthermalandradioactivepolluti
onandtakeprecautionmeasures.

TextBooks

1.KrishnanKannan,K.,1997.FundamentalsofEnvironmentalPollution,S.ChandCompany,NewD
elhi.

2.MuraliKrishna,K.V.S.G.(2015)AirPollutionandControl,UniversitySciencePress.

3.Goel,P.K.(2006)WaterPollutionCauses,EffectsandControl,NewAgeInternationalPublishers.

ReferenceBooks

1.Dara,S.S.,2000.Atextbookofenvironmentalchemistryandpollutioncontrol.S.ChandCompany,
NewDelhi.

2.ChristianGD(2001),Analytical Chemistry,5thedition,JohnWileyandSonsinc.,India

3.Wilson,K,Walker,J(2010)PrinciplesandTechniquesofBiochemistryandMolecularBiology, 7th
edition,CambridgeUniversityPress.
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COREPAPER-8
NameoftheCourse:B.Sc.EnvironmentalManagementSemester: 1V
NameofthePaper:EnergyandEnvironmentCredits:4
PaperType:CoreHoursofTeaching:6

ENERGYANDTHEENVIRONMENT
CourseObjectives
1.Tounderstandtheconventionalenergyresources
2.Tounderstandthesustainableuseofenergyresources
3.Tolearnthepresentenergyscenarioandtheneedforenergyconservation
4.Toexplaintheconceptofalternativeenergyresources
5.Toanalyzetheenvironmentalaspectsofrenewableenergyresources

UNIT-I

ENERGYSOURCES
IntroductiontoNexusbetweenEnergy,EnvironmentandSustainableDevelopment;Energytransfor
mationfromsourcetoservices;Energysources,sunasthesourceofenergy;biological
processes-photosynthesis-Classificationofenergysources-Conventional, Non-
conventionalenergyResources-Fossilfuelreserves-estimates,duration;theoryof
renewability,renewableresources.

UNIT-1I

NON-RENEWABLEENERGYSOURCES
Firstandsecondlawsofthermodynamics-EnergyConversion-GlobalEnergyCrisis-Non-
RenewableEnergySources:Fossilfuels-
CompositionandClassificationofcoal,CrudeOilandNaturalGas-
ConsumptionandDemandsofCoal,CrudeOilandnaturalgas-
EnvironmentallmpactsofFossilFuelConsumption-Atomicenergysources.

UNIT-11

ENVIRONMENTALEFFECTSOFNON-RENEWABLEENERGYSOURCES
EnvironmentalPollutionfromEnergySources-CausesandEffects-
AirPollution,WaterPollution,Solid,Soil/landPollution,NoisePollution,RadioactivePollutionand
ThermalPollution.

UNIT-1V

RENEWABLEENERGYSOURCES
AlternativeEnergySources-SolarEnergy,Geothermal, Tidal, WindEnergy,Hydro-ElectricPower-
OceanThermalEnergyConversion-BiomassEnergyResources-TypesofbiomassEnergy-
PhysicochemicalcharacteristicsofbiomassasFuel-Biomassconversionroutes-
Biomethanation,Biofuels,Biohydrogen,andBioelectricity.

UNIT-V

RENEWABLEENERGYANDSUSTAINABLEDEVELOPMENT
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Renewableenergyservicesandtheirimplicationsforsustainabledevelopment-Economy-
Environmental-HumanHealth-EnergyandEconomy-EmissionReduction-
InternationalConventionsonEnergyandSustainability-
UnitedNationsFrameworkConventiononClimateChange(UNFCC)-
UNsustainableDevelopmentGoals.

CourseOutcome

1. AfterstudiedUnitl,thestudentswillbeabletoknowthemajorsourcesandusesforenergyandtheirad
vantagesanddisadvantages.

2.AfterstudiedUnitll,thestudentswillbeabletoexplainvariousnon-renewableenergysources.

3.AfterstudiedUnitll1,thestudentswillbeabletoknowtheimpactsoffossilfuelsonenvironmentandh
umanhealth.

4.AfterstudiedUnitlV,thestudentswillbeabletounderstandandjustifytheneedofrenewableenergys
ourcesalternativetothefossilfuels.

5.AfterstudiedUnitV,thestudentswillbeabletounderstandtheconceptofrenewableenergyandsusta
inabledevelopment.

TextBooks

1.BoyleGF(2004)RenewableEnergy-
PowerforaSustainableFuture,Secondedition,OxfordUniversityPress,UK.

2.Dhupper,R.(2015) TextbookonEnergyResourcesandManagement.CBSPublication.

ReferenceBooks

1.RobertA.Ristinen,JackJ.Kraushaar(2015)EnergyandtheEnvironment,3rdEdition.WileyPublic
ations.

2.Kothari,D.P.,Singal,K.C.,Rnajan,R.(2011)RenewableEnergySourcesandEmergingTechnolog
ies,PrenticeHallIndiaLearningPrivateLimited.

3.JohnAndrewsandNickJelly(2007)EnergyScience:Principle, Technologies,andImpacts-
OxfordUniversityPress,UK.

E-Materials
1. http://www.indiaenvironmentportal.org.in

2. http://www.cpcb.nic.in
3. http://lwww.gpch.gov.in
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COREPAPER-9
NameoftheCourse:B.Sc.EnvironmentalManagementSemester:V
NameofthePaper:BiostatisticsandlnstrumentationCredits:5
PaperType:CoreHoursofTeaching:6

BIOSTATISTICSANDMATHEMATICALMODELLING

CourseObjectives

1.TohelpstudentsunderstandthebasicconceptaboutcomputerandcomputerProgrammes,hardware
andsoftwares.

2. Toimpartknowledgeonstatisticaldataanalysiswithcontextofenvironmentalstudies.

3.ToapplyBiostatisticaltoolsinenvironmentalproblems.

UNIT- I

BASICSOFCOMPUTER
IntroductionandBasicConceptsofComputer,PartsofComputer, TypesofComputerNumberSystem
.ComputerOrganization,Software, ComputerVirusLanguageanditsApplication.

UNIT- 11

BASICCOMPUTERPROGRAMMES
Basicprinciplesofadigitalcomputer.Compressionofhardwareandsoftware.Computeroperatingsys
tems-WINDOWS-MSWord,Excel-powerpoint.Network-

Internet, WorldWideWeb,SearchEngines,E-

mail. ApplicationsofComputerinEnvironmentalScience;useofComputerinEnvironmentalModell

ing.
UNIT- 11

DATAANDDATACOLLECTION
Data-MethodsofCollection-Classification-Tabulation-
Typesoftables.DiagrammaticandGraphicalrepresentation.

UNIT- IV

DATAANALYSIS

MeasuresofCentralTendency-
CalculationofMean,MedianandMode,Moments,SkewnessandKurtosis.MeasuresofDispersion-
RangeandDeviation,MeanDeviation,StandardDeviationandStandardError.

UNIT-V

MATHEMATICALMODELLINGINENVIRONMENT
MathematicalEcology-ClassificationofMathematicalModelling-
ProcessofModellingPopulationGrowthModel-Populationinteraction-
LotkaandVolteraPreyPredatorSystem,PointSourceStreamPollutionModel,BoxModelEnergyFlo
winMultiEcosystem.
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CourseOutcome

1. AfterstudiedUnitl,thestudentswillbeabletolearnthefunctionofcomputers,hardware’sandsoftwa
res.

2. AfterstudiedUnitll,thestudentswillbeabletogetcomputeroperationskillsanddocumentprocessin
g.

3.AfterstudiedUnitlll,thestudentswillbeabletodistinguishthedatatypesandcollectthedata.

4.AfterstudiedUnitlV,thestudentswillbeabletoanalyzethedatathroughvariousstatisticalmethods.

5.AfterstudiedUnitV,thestudentswillbeabletoapplythestatisticalmodelingtoenvironmentandeco
systemstudies.

TextBooks

1.Palanisamy.M(1989) ATextbookofstatistics,paramountpublication,palani.
2.Vittal,R.R(1986)BusinessMathematicsandStatistics,MuruganPublications.
3.Sanjaysaxena(2003) AFirstCourseincomputers,VikaspublishinghousePvt.Ltd,NewDelhi
ReferenceBooks
1.Arumugam.N.(2015)BasicconceptsofBiostatistics,SarasPublication.
2.Gurumani.N.(2010)AnIntroductiontoBiostatistics,M.J.Publishers.
3.Marden,M.P.(2011)ResearchMethodsforSciencelEdition.
4.McKillup,S.(2006)StatisticsExplained. AniIntroductoryGuideforLifeScientists.
5.CambridgeUniversityPress,Cambridge, UK.

6.Zar,J.H.(1998)Biostatistical Analysis.PrenticeHall,N.J.

E-Material
1. www.stat.cmu.edu/~brian/701/notes/paper-structure.pdf
2. www.cengage.com/resource_uploads/downloads/1133629601_397200.pdf
3. https://www.scribd.com/document/.../Statistical-Analysis-of-Data-with-report-writing
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COREPAPER-10
NameoftheCourse:B.ScEnvironmentalManagementSemester:V
NameofthePaper:SolidWasteManagementandRecyclingCredits:5
PaperType:CoreHoursofTeaching:6

SOLIDWASTEMANAGEMENTANDRECYCLING

CourseObjectives
1.Tolearnaboutdifferenttypesofsolidwastesandtheirproblems
2. Toimpartknowledgeaboutsolidwastecollectionanddisposal
3.Tolearntheprocessesofsolidwastetreatmentandrecycling
4.Tostudyaboutthehazardouswasteandmanagement
5.Tolearnaboutbiomedicalwasteandhandling.

UNIT-I

MUNICIPALSOLIDWASTE
DefinitionofSolidWaste-Typesandsourcesofsolidwaste-
Domestic,Municipal,Agricultural, Industrial, andMining-Physico-
ChemicalCharacteristicsofSolidWaste-SolidWasteGeneration-
ProblemandImpactofMunicipalSolidWaste-MethaneGasEmissionduetoMSW.

UNIT- Il

SOLIDWASTECOLLECTIONANDDISPOSAL
DisposalofSolidwWaste-Collection-ProcessofCollection-SegregationofWaste-
TheRoleofRagPickers-Biodegradable-Non-biodegradable-Reusable-Recyclable-Non-
Recyclable-Combustible-Noncombustible-Hazardous-
SolidWasteManagement(SWM)Rules,2016-SwachhBharatAbhiyan.

UNIT- 11

WASTEPROCESSINGANDRECYCLING
SolidWasteProcessingTechnologies-Recycling,RecoveryofMaterialsforRecycling-
OpenDumping-Incineration-Typesofincinerators-WastetoEnergy-
SewageSludgeOnsitelncinerators-Pyrolysis-Landfill-LandfillRegulation-
Emission,LeachateandMonitoring-Composting-AerobicComposting-AnaerobicComposting-
VermiComposting.

UNIT- IV

HAZARDOUSWASTE

HazardousWaste-

Definition, Types,CharacteristicsandHealthImpacts,WasteDumpingSite, Storage, Transport-
HandlingofWastes-Packing,LabellingandTransport,Disposal-
ImportandExportofHazardousWaste, TreatmentMethods-
Neutralization,OxidationReduction,Precipitation,Solidification,Stabilization,IncinerationandFi
nalDisposal.HazardousWaste(managementandhandling)Rule1989.
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UNIT-V

BIOMEDICALWASTE

BiomedicalWaste:Definition-Collection,Packing, TransportationandStorage-
CategoriesofBiomedicalwaste-
ColourCodingandTypesofContainerforDisposalofBiomedicalWaste(ManagementandHandling)
Rule1988.

CourseOutcomes

1. AfterstudiedUnitl,thestudentswillbeabletounderstandthedifferenttypesofsolidwastesandtheirs
ourcesandcharacteristics.

2.AfterstudiedUnitlIthestudentswillbeabletorecognizedifferenttypesofwastecollection,transport
methodandfollowproperdisposalmethod.

3.AfterstudiedUnitlll,thestudentswillbeabletoexplainvariouswasterecyclingmethods.

4.AfterstudiedUnitlVthestudentswillbeabletodistinguishhazardouswastesand

5.AfterstudiedUnitV,thestudentswillbeabletogainknowledgeaboutthermalandradioactivepolluti
onandtakeprecautionmeasures.

TextBooks

1.Kinnaman, T.CandTakeuchi,K.(2014).HandbookonWasteManagement,EdwardElgarPublishi
ng,UK.

2.RameshaChandrappaandJeffBrown,(2012).SolidWasteManagement:PrinciplesandPractice,S
pringerScienceandBusinessMediaPublishers.

ReferenceBooks

1.Asnani,P.U.2006.Solidwastemanagement.IndialnfrastructureReport570.
2.Bagchi,A.2004.DesignofLandfillsandIntegratedSolidWasteManagement.JohnWiley &Sons.
3.Blackman,W.C.2001.BasicHazardousWasteManagement.CRCPress.
4.McDougall,F.R.,White,P.R.,Franke,M.&Hindle,P.2008.IntegratedSolidWasteManagement: A
LifeCyclelnventory.JohnWiley&Sons.

5.USEPA.1999.GuideforIndustrial WasteManagement.WashingtonD.C.

E-Material

1. http://mohua.gov.in/upload/uploadfiles/files/Part2.pdf

2. https://globalrec.org/wp-content/uploads/2014/03/Hazardous-Wastes-Management-
andHandling-Rules-1989.pdf

3. http://lwww.hp.gov.in/dhsrhp/pdf/Biomedical_waste.pdf

4. http://www.cpeo.org/techtree/ttdescript/pyrols.html

5. www.satavic.org/vermicomposting.html

6. http://web.mit.edu/urbanupgrading/urbanenvironment/sectors/solid-waste-landfills.html
7. www.cement.org/waste/wt_apps_radioactive.asp

8. www.ipma.co.in/recycle.asp
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COREPAPER-11
NameoftheCourse:B.Sc.EnvironmentalManagementSemester:V
NameofthePaper:EnvironmentalHealthandSafetyCredits:5
PaperType:CoreHoursofTeaching:6

NVIRONMENTALHEALTHANDSAFETY

CourseObjectives
1.Toknowtheconceptandimportanceofenvironmentalsafetyandhealth
2.Tostudyandunderstandaboutcommunicablediseases
3.Tounderstandtheoccupationaldiseasesandtheircauses
4.Toknowthesafetymeasurestobetakenatoccupationsites
5.Toimpartknowledgeonenvironmentmanagementsystem

UNIT- I

ENVIRONMENTALHEALTH
EnvironmentalHealth-ConceptandScope-Needforgoodhealth-Factorsaffectinghealth-
Malnutrition-Deficiencydiseases-Kwashiorkor-Marasmus-Balanceddiet-Foodadulterants.

UNIT- Il

PUBLICHEALTH

PublicHealth-Communicablediseases-
Modeoftransmission(EpidemicandEndemicdiseases)Bacterialdiseases- Tuberculosis-Typhoid-
Filariasis-Viraldiseases-Hepatitis-AlIDS-Rabies-Waterborneand Airbornediseases.

UNIT- 11

OCCUPATIONALHAZARDS
OccupationalHealthHazard-ConceptsandScope-OccupationalHazard-Physical-
ChemicalandBiologicalhazards-Occupational Diseases-Pneumoconiosis-Silicosis-Anthracosis-
Byssinosis-Farmer’slungs-Leadpoisoning-SkinDiseases-
PreventionandControlofOccupationalDiseases.

UNIT- IV

OCCUPATIONALSAFETY
IndustrialSafetyandManagementTechniques-Accidents-Causes-Firstaid-PreventionandControl-
Riskanalysisandassessment-Healtheducation-SafetyMeasuresinindustry.

UNIT-V

ENVIRONMENTMANAGEMENTSYSTEM
EnvironmentalManagementSystem(EMS)-1S014000and1SO14001-CompensationAct-
PublicLiabilityInsurance Act-HealthOrganization-
NIOH(NationallInstituteofOccupationalHealth) AIHPH (AllIndialnstituteofHygieneandPublicHe
alth)NHO(NationalHealthOrganization)WTO(WorldTradeOrganization)OSHA(Occupational S
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afetyandHealthAdministration)-Standards.

CourseOutcome

1. AfterstudiedUnitl,thestudentswillbeabletounderstandtheconceptandscopeofEnvironmentalHe
alth.

2. AfterstudiedUnitll,thestudentswillbeabletorecognizedifferenttypesofpublichealthissues.

3.AfterstudiedUnitll1,thestudentswillbeabletoundemandoccupationalhealthhazards,andtakestep
stocontrolmeasures.

4.AfterstudiedUnitlV,thestudentswillbeabletoidentifythesuitablesafetymeasurestopreventindust
rialoccupationalhazards.

5.AfterstudiedUnitV,thestudentswillbeabletoutilizetheenvironmentalmanagementsystem.

TextBooks

1.Shaw,J.Chadwick(1998)PrinciplesofEnvironmental Toxicology, Taylor&FrancisLtd.

2.AnnaleeYassi, TordKjellstr*om, TheodeKok, TeeGuidotti(2001).BasicEnvironmentalHealth,O
xfordUniversityPress.

ReferenceBooks

1.Scoot,R,M,(1997)conceptsofindustrialhygine,lewispublisher,NewY ork.

2.DiberardinsL.J.,(1998).HandBookofOccupationalsafetyandhealth,johnWilley,NewY ork.

3.ParkJ.E,andParkPreventiveandsocialmedicine.

4.SchillingR.S.E(1973).Occupationalhealthpractices,BufferWorth,London,

5.Gurjar,B.R.,Molina,L.T.,0jhaC.S.P.(2010).AirPollution:HealthandEnvironmental Impact
S.CRCPress, Taylor&Francis.

6.MonroeT.Morgan(2003)EnvironmentalHealth, ThirdEdition, Thomson/WadsworthPublis
hers.

7.Koren,H.(2002).HandbookofEnvironmentalHealthandSafety-
PrincipleandPractices,FourthEdition,LewisPublishers, CRCPress.

E-Material

1. https://dgfasli.gov.in/sites/default/files/service_file/Nat-OSH-India-Draft%281%29.pdf
2. www.ehs.ucsb.edu/

3. http://safety.ucanr.edu/Safety Notes/

4. https://doresearch.stanford.edu/policies/research-policy-handbook/environmental-health-
andsafety/health-and-safety-principles

5. https://www.cdc.gov/niosh/docs/98-145/pdfs/98-145.pdf?1d=10.26616/NIOSHPUB98145
6. https://www.gooduniversitiesguide.com.au/careers-guide/occupational-health-and-safety-

officer
7. https://doresearch.stanford.edu/policies/research-policy-handbook/environmental-health-

andsafety/health-and-safety-principles

22



COREPAPER-12
NameoftheCourse:B.Sc.EnvironmentalManagementSemester:VI
NameofthePaper:NaturalHazardandDisasterManagementCredits:5
PaperType:CoreHoursofTeaching:5

NATURALHAZARDANDDISASTERMANAGEMENT
Objectives
Toknowaboutthenaturalandanthropogenichazards,theirimpactsonenvironment&mitigati
onstrategiesandtotrainthepeoplefortheirpreparednesstofacedisaster.

UNIT- I

NATURALHAZARDS
NaturalHazards-TypesofNaturalHazards-Hydrological-Atmospheric-GeologicalHazard-
Earthquake-Causes,ImpactsonEnvironment-ControlMeasures-Tsunami-Cyclones-Landslides-
Causes, ImpactsonEnvironment-PreventiveMeasures.

UNIT- 11
ANTHROPOGENICHAZARDS

AnthropogenicHazards-ImpactsofAnthropogenicActivities- RapidUrbanization-
InjudiousGroundwaterExtraction-SandMiningFromRiverBank-Deforestation-
MangrovesDestruction-Warfare-ChemicalWeapons-Biological\Weapons-
MajorAccidentsFromIndustries-LovCanalDisaster-LondonSmog-Chernobyl Accident-
BhopalGasTragedy.

UNIT-1

DISASTER

Disaster-DefinitionofHazard,Natural, TechnologicalHazard,ConceptofRisk&Vulnerability-
ReasonsofVVulnerability-Industrial Accidents-TwoComponentsofRisk-
LikelihoodAndConsequences,QualitativeLikelihood,Measurementindex(LMI)-
CategoriesofDirectLosses, IndirectLosses, TangibleLosses&IntangibleLosses-
ApplicationsofGeoinformaticsinHazard,RisksAndVulnerability Assessment.

UNIT- IV

DISASTERMANAGEMENTSYSTEM
DisasterImpacts&Response-IdentificationofDead-SearchRescue-FistAid-ReliefPhase-
Vaccination,BasicSanitationandPersonalHygiene-EnvironmentalDisaster- Assessment-
Planning-Resettlement-Rehabilitation-RoleofNGOsAndGOs-ReliefCamp-Psychotherapy-
SimplifiedY ogaandMeditation-StressManagement.

UNIT-V

DISASTERMANAGEMENTININDIA
PolicyForDisasterReduction-DisasterManagementAct2005-

23



NationalGuidelinesandPlansonDisasterManagement-
NationalDisasterManagementAuthority(NDMA)-
NIDM(NationalInstituteofDisasterManagement)-State DisasterManagementAuthorities-
NationalDisaster Response force.

CourseOutcomes

1. Thestudentswillbeabletodifferentiatevulnerability,risk&hazard.
2.TogainknowledgeaboutthedifferenttypesofNaturalDisasters.
3.Toimpartknowledgeonanthropogenichazards&itsimpactonenvironment.
4.Toknowaboutthenational &internationalagencies,NGOsformajorroleindisastermanagement.
5.Knowledgegainedwillenablethestudentstovolunteerthemselvesindisastermanagementprogram
sthushelpingaffectedcommunity.

TextBooks

1.Naturalhazards,EdwardsB(2005),CambridgeUniversityPress,UK.
2.NaturalDisaster,SharmaR.K&SharmaG.(2005),A.P.HPublishingCorporation,NewDelhi.
3.DisasterManagement: ADisasterManager’sHandbook,Carter,N.W.(1992),AsianDevelopment
Bank,Manila.

4.AManualOnDisasterManagement,Diwan,P.(2010),PentagonEarth,NewDelhi.
5.EarlyWarningSystemsForNaturalDisasterReduction,Zschau,JandKuppers,N.(2003),Springer-
Verlag,Berlin,Heidelberg.

ReferenceBooks

1.NaturalHazards&DisasterManagement-
Vulnerability&mitigation,SinghR.B,(2006),RawatPublications.

2.DisasterPlanning: ThePreservationofLife&Property,Foster,H.D,(1980),SpringerVerlay, NewY
ork.

3.DisasterManagement,SinghS.K,S.C.&SinghS(1998)MittalPublications,NewDelhi.

4.NaturalDisasterReduction,MishraG.K&MathurG.C,(1993),ReliancePublishingHouse,NewDe
[hi.

E-Materials
1. https://lwww.GIS.Development.net

2. https://irs.nrsa.org
3. https://quake.usgs.gov
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COREPAPER-13
NameoftheCourse:B.Sc.EnvironmentalManagementSemester:VI
NameofthePaper:EnvironmentallmpactAssessmentCredits:5
PaperType:CoreHoursofTeaching:5

CourseObjectives:
1. ToimpartknowledgeaboutEnvironmentalImpactAssessment
2. ToidentifymethodsandparameterstobeincludedtoEIA
3.TolearnaboutthemethodsandstepsinvolvedinEIA
4.TorepottheEl AstudyreportandpostE INmanagementsystem
5.Toaccessthecasestudiesofmajordevelopmentalprojects

UNIT- I

INTRODUCTIONTOEIA

ElIA-Introduction-ConceptofEI A-ScopeandobjectivesofEIA-EMP-
HistoricalperspectivesofEIA-OrganizationresponsibleforElIA-Pre-projectanalysis-
SiteselectionandAreaclassification-SittingandSettingCriteriaforEl AProjects.

UNIT- 11

EIAASSESSMENTPARAMETERS
EnvironmentalIndicators-AbioticandBioticfactors-SocioandEconomicaspects-
Environmentalquality-Air,Water,Soil,FloraandFauna-Fieldsurveyanddatacollection-
Environmentalauditing.

UNIT -1

EIAMETHODOLOGIES

VariousStepsofElA-ContentofEIA-

AnalyticalandIntegrated ApproachAssessmentMethodology-
Adhoc,OverlayNetwork,MatrixandChecklist-EnvironmentalVValuesand Technique-
CostbenefitAnalysis-EnvironmentalClearance.

UNIT- IV

ENVIRONMENTALIMPACTSTATEMENT
EnvironmentallmpactStatement(E1S)andEnvironmentalManagementPlan(EMP)Environmental
ManagementSystemStandards(1SO14000series).EIANotification,2006and2020amendments.Ec
o-labelingschemes.

UNIT-V
EIACASESTUDIES

CaseStudiesforMajorDevelopmentalProjects:HydroelectricandThermalPowerPlants,Mining,Hi
ghwayRoads,Airport,Cementindustries.
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Courseoutcomes
1. AfterstudiedUnitl,thestudentswillbeabletoexplaintheimportanceandprinciplesofElIAprocesses

2. AfterstudiedUnitll,thestudentswillbeabletoidentifyandlistouttheparametertobeevaluatedforEl
A.
3.AfterstudiedUnitll1,thestudentswillbeabletounderstandandfollowthemethodsofEIA.
4.AfterstudiedUnitlV,thestudentswillbeabletosummarizetheElAreportandappropriateenvironm
entalmanagementplan.
5.AfterstudiedUnitV,thestudentswillbeabletoaccessandanalyzeE | Acasestudiesreportofdifferen
tdevelopmentalprojects.

TextBooks

1.EIAManual(2001)MinistryofEnvironment,ForestandClimateChange,NewDelhi.

2.Barthwal,R.R.(2012)EnvironmentalImpactAssessment,NewAgelnternationalPublishers.

3.Khandeshwar,S.R.,Raman,N.S.,Gajbhiye,A.R.(2019)Environmental ImpactAssessment, . K.1
nternationalPublishingHousePvt.Ltd.

ReferenceBooks

1.Barrow,C.J.(2000)Social ImpactAssessment: AnIntroduction.OxfordUniversityPress.

2.Glasson,J., TheRivel,R.,Chadwick,A.(1994)IntroductiontoEnvironmental ImpactAssessment.
London,ResearchPress,UK.

3.Judith,P.(1999)HandbookofEnvironmental ImpactAssessment.BlackwellScience.

4.Marriott,B.(1997)EnvironmentalImpactAssessment: APractical Guide.McGraw.Hill,NewY or
k,USA.

5.Canter,L.W.(1997)EnvironmentalImpactAssessment.McGraw-Hill,NewY ork.

6.PeterWathern(2015)EnvironmentalImpactAssessment: TheoryandPractice, Taylor&Francis, L
ondon.

E-Materials

. http://environmentclearance.nic.in/

. http://environmentclearance.nic.in/writereaddata/Draft_EIA_2020.pdf

. www.fao.org/docrep/VV8350E/v8350e06.htm

. http://Iwww.moef.nic.in/division/eia-manual

. http://Iwww.moef.nic.in/circulars
https://www.adb.org/documents/adb-environmental-assessment-guidelines
. https://www.iaia.org/eia-index-of-websites.php

. https://www.csaocean.com/services/environmental-impact-assessment-eia
. https://www.elaw.org/files/mining-eia-guidebook/Chapter2.pdf

ONOOCTUTA WN

26



COREPAPER-14
NameoftheCourse:B.Sc.EnvironmentalManagementSemester:VI
NameofthePaper:EnvironmentalLaws,PoliciesandTreatiesCredits:5
PaperType:CoreHoursofTeaching:5

ENVIRONMENTALLAWS,POLICIESANDTREATIES

CourseObjectives
ToimpartknowledgeaboutEnvironmentalLaws,regulations,policiesandtreatiesofindiaandinterna
tional.

UNIT-I

INTRODUCTIONTOENVIRONMENTALLAW

FundamentalRights-
EvolutionandDevelopmentofEnvironmentLawswithReferencetoStockholmConference1972-
EnvironmentalLegislation-LegalDefinition_Article48A-Article51G-NationalGreenTribunal-
EnvironmentalEthics-Principle-Importance.

UNIT-II

LEGISLATIONFORENVIRONMENTALPROTECTION
TheWildlife(Protection)Act,1972-TheWater(PreventionandControlofPollution) Act,1974-
TheAir(PreventionandControlofPollution) Act,1981-TheEnvironment(Protection)Act,1986-
TheForest(Conservation)Act,1980-TheNoisepollution(RegulationandControl)Rules2000-
TheBiologicalDiversityAct,2002-TheNationalGreenTribunal Act,2010-
SolidWaste(ManagementandHandling)Rules,2000-
BiomedicalWaste(ManagementandHandling)Rules1998-SolidWasteManagementAct2016.

UNIT-1

RULESFORENVIRONMENTALPROTECTIONININDIA

Bio-
MedicalWaste(Management&Handling)Rules,1998;RecycledPlasticsManufactureandUsageRu
les,1999;NoisePollution(RegulationandControl)Rules,2000; Municipal SolidWaste(Managemen
tandHandlingRules)2000; TheHazardousWastes(Management,Handlingand TransboundaryMov
ement)Rules,2008;WetlandRules2009;CoastalRegulationZones(CRZ)Rules2011;E-
wasteManagementandHandlingRules2011;PlasticsManufacture,SaleandUsageRules,2011

UNIT-1V

ENVIRONMENTALPOLICY
Definition-BenefitsofdevelopinganEnvironmentalPolicy-International Agreements-
MontrealProtocol1987-KyotoProtocol1997-Copenhagen-
PairssummitsConventiononClimateChange-

CarbonCreditandCarbonTrading. TheNationalForestPolicy,1998-
PolicyStatementforthe AbatementofPollution1992.
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UNIT-V

ENVIRONMENTALTREATIES
UnitedNationsConferenceofEnvironmentandDevelopment1992-Rio-de-
Janerio(RioDeclaration,Agenda21)SchemeandLabellingofEnvironmentFriendlyProducts-
IndusWaterTreaty-GangesWaterTreaty-
ViennaConventionfortheProtectionofOzonelLayer1985.

CourseOutcomes:
1.ToknowabouttheconstitutionofindiaenvironmentallegislationandEnvironmentalethics.
2. Toimpartknowledgeonlegislationforenvironmentalprotections.
3.ToknowabouttheNationalGreenTribunal Actandbiomedicalwastemanagementrules.
4.Tounderstandabouttheenvironmentalpoliciesandinternationalagreements.
5.Togainknowledgeaboutenvironmentaltreaties.

TextBooks

1. TNPCBPollutionControlLegislation-TNPCB,Vol-1&2,Chennai,1999.
2.AgarwalVK,2005,Environmental LawsinIndia,ChallengesforEnforcement,BulletinofTheNati
onallnstituteofEcology.

3.JadhavH&BhosaleY.M,1995,Environmental Protection&Laws,HimalayanPublications,NewD
elhi.

4.DiwanS&RosencranzA,2002,Environmental LawandPolicyinindia,Cases,Materials&Statues,
OxfordUniversityPress.

Reference

1.Nandithakrishna,Environmental LawsofIndia-
Alntroduction,C.P.R.environmentalEducationCenter,Chennai,1998.

2.CenterforScience&Environment, TheStateofindia’senvironment, TheSecondCitizen,Report,C.
S.ENewDelhi,2018.

3.Abraham,C.M,1999,Environmentaljurisprudenceinindia,KluwerLawInternational.

E-Materials

1. https://www.science direct.com
2. https://www.epd.gov.hk.

3. https://www.gsa.gov.

4. https://'www.iced.cag.gov.in.

5. https://www.unece.org.
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ALLIEDPAPER-1
NameoftheCourse:B.Sc.EnvironmentalManagementSemester: |
NameofthePaper:EnvironmentalBotanyCredits: 4
PaperType:AlliedHoursofTeaching:5

ENVIRONMENTALBOTANY
CourseObjectives
1. Toknowabouttheclassificationofplants
2.Tounderstandtheplantcellstructureandbiology.
3.Toexaminetheanatomyoftheplantsofdifferentgroups.
4.Tostudytheplantgeneticsand
5.Toevaluatetheeconomicvaluesofimportantplants

UNIT- 1
PLANTCLASSIFICATION

FundamentalsofClassification,BasicunitofClassification- ClassificationofPlants-
TaxonomicHierarchy-

Artificial,Natural Classification,and Artificial Systemsbasedonsuperficialfeatures.Naturalsystem
sbasedonformrelationships.Phylogeneticsystemsbasedonevolutionaryandgeneticrelationships.

MeritsandDemeritsofClassificationsystems.
UNIT- 11

PLANTCELLBIOLOGY
ProkaryoticandEukaryoticCell-CellOrganelles-
Mitochondria,ChloroplastandNucleus,CellDivision-Mitosis-itsSignificance.

UNIT- 11

PLANTANATOMYANDLIFEHISTORY
AnatomyofDicotStem,Root-MonocotStem,Root-Leafstructureandanatomy-
StructureandLifeHistoryofLichens,Gracilaria,Agaricus,Lycopodium,Cycas,Pinus-Teak.

UNIT- IV

PLANTGENETICS
Mendel-ReasonforMendel’ssuccess-CharactersselectedbyMendel-MonohybridExperiment-
Homozygous,Phenotype,Genotype-Backcross&Testcross-Di-hybridExperiments-
Mendel’sLaws,LawofDominance,LawofSegregationandLawofindependentAssortment.

UNIT-V

ECONOMICBOTANY

EconomicBotany-
MedicinalPlants,Edibleoilseeds,Pulses,Vegetables,Fruits,Mushrooms,SingleCellProtein-
Spirulina-Seaweeds:Gracilaria.
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CourseOutcomes
1. AfterstudiedUnitl,thestudentswillbeabletoexplaintheimportanceandprinciplesofElIAprocesses

2. AfterstudiedUnitll,thestudentswillbeabletoidentifyandlistouttheparametertobeevaluatedforEl
A
3.AfterstudiedUnitll1,thestudentswillbeabletounderstandandfollowthemethodsofEIA.
4.AfterstudiedUnitlV,thestudentswillbeabletosummarizetheEl Areportandappropriateenvironm
entalmanagementplan.
5.AfterstudiedUnitV,thestudentswillbeabletoaccessandanalyzeE | Acasestudiesreportofdifferen
tdevelopmentalprojects.

TextBooks

1.SinghPandeyJain(2017) ATextBookofBotany.Publisher:Rastogi.

2.PandeyS.N., Trivedi,P.S.(2015) AtextBookofBotany,S.ChandPublisher
3.Mathawat,G.S.P.,Sharma,D.andR.K.Sahni, AtextbookofBotany,RameshBookdepot,Jaipur,19
96.

4.Verma,V.,AtextbookofEconomicBotany,EmkayPublications,NewDelhi,1980.

ReferencesBooks
1.Mehrothra,R.S.,PlantPathology, TataMcGrawHillPublishingCo.,Ltd.,NewDelhi,1991.
2.Muneeswaran,A.,AlliedBotany, TitanNooks,Madurai,India,2004.
3.Pandey,B.P.,EconomicBotany,S.ChandandCo.,NewDelhi,1999.
4.Rao,K.N.Krishnamoorthy,K.andG.S.Rao.,AncillaryBotany,RajalakshmiPublication,Nagerk
0il,1979.
5.Jeffery,C(1982).AnintroductionofPlantTaxonomy,Cambridge,Press.
6.SmithGilbert,M(1995)CryptogrammicBotany,VOL1&2,McGrawHill,NewYork.
7.Verma,P.SandV.K.Agarwal,(1989)PrinciplesofEcology,S.Chand&Company,NewDelhi.
8.Hill,A.W(1951)EconomicBotany,McGrawHillPublications.
9.Dash,M.C(1995)FundamentalsofEcology,McGrawHill,Publications.
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ALLIEDPAPER-2
NameoftheCourse:B.Sc.EnvironmentalManagementSemester:11
NameofthePaper:EnvironmentalZoologyCredits:4
PaperType:AlliedHoursofTeaching:5

ENVIRONMENTALZOOLOGY
CourseObjectives
Toknowaboutthedistributionofanimalsintheuniverse,evolutionaryhistory&economicimportance
ofanimals. Toknowaboutthebreedingphenomenoninfishesandornamentalfishculture.

UNIT-I

ZOOGEOGRAPHY
AnimalDistribution-Definition-ClassificationOfAnimalDistribution-PatternsOfDistribution-
CosmopolitanDistribution-DiscontinuousDistribution-BipolarDistribution-
IsolatedDistribution-WithExamples-FactorsAffectingDistribution-
FactorsinfluencingDistribution.

UNIT-II

EVOLUTION

OriginOfLife-TheoriesOfEvolution-Lamarck-TheoryOfUse&Disuse-
TheoryOfinheritanceOfAcquiredCharacters-Neo-Lamarckism-
Darwin’sTheoryOfNaturalSelection-Variation-GeometricRatioOfIncreaseInProduction-
StruggleForExistence-SurvivalOfTheFittest-SexualSelection-Neo-Darwinism.

UNIT-1

ECONOMICZOOLOGY
Productivelnsects-Honeybee-Culture-ProductionOfHoney-EconomiclmportanceOfHoney-
Silk-Worm-Culture-ProductionOfSilk-EconomiclmportanceOfSilk,Laclnsect-Culture-
ProductionOfLac-EconomiclmportanceOfLac.

UNIT-IV

INDUCEDBREEDINGINFISHES
Hypophysation-PrinciplesOfHypophysation-Procedure-Collection-Preparation-Injection-
MechanismOfPituitary Action-Advantages-SeedCollection-CollectionFromNaturalHabitat-
BundhBreeding-TransportOfFishSeeds-OpenSystem-ClosedSystem.

UNIT-V

ORNAMENTALFISHCULTURE
Aguarium-AimsofAquarium-Requirementsof Aquariums-TypesofAquariums-
SettingofAquarium-AquariumFishes-GoldFish-AngelFish-FighterFish-Koi-Molly-SwordTail-
ZebraFish-Guppy-FishMarketing-Definition-MarketingChannels-TypesofFishMarketing-
RiskofFishMarketing.
CourseOutcomes:

1.Gainknowledgeonanimaldistribution.
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2.Tounderstandtheevolutionarysignificanceofanimalkingdom.
3.Toimpartknowledgeregardingutilizationofanimals.
4.Toimpartknowledgeonbreedingpatternoffishes.
5.Togainknowledgeonornamentalfishculture.

TextBooks
1.Fundamentalsofecology,VeerbalaRastogi(1988),SChand&Company,NewDelhi.
2.0rganicEvolutution,ArumugamN,(2001),SarasPublication.
3.EconomicZoology,RavindranathK.R.(2005),DominantPublishers,NewDelhi.
4.ATextBookofAquaculture,SrinivasaluReddy,M&SambasivaraoK.R.S,
(2004),DiscoveryPublishingHouse,NewDelhi.

5.Aquaculture.Princilples&Practices,PillayT.V.R.(1990),BlackWellPublication,Oxford.

Reference
1.AppliedZoology,Pradip,Jaybde(2008),DiscoveryPublishingHouse,NewDelh.
2.Fish&Fisheriesofindia,JhingaranC.G(1981),HindustanPublishingCorporation.

E-Materials
1. https://www.researchgate.net
2. https://www.aquaculturealliance.org s S
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ALLIEDPAPER-3
NameoftheCourse:B.Sc.EnvironmentalManagementSemester: 111
NameofthePaper:EnvironmentalEconomicsCredits:4
PaperType:AlliedHoursofTeaching:5

ENVIRONMENTALECONOMICS
CourseObjectives
1.Inculcatetheknowledgeinecologicalandeconomicsystem
2.Impartprinciplesofecologicaleconomics
3.Understandrootcauseofenvironmentalissuesandmeansofeconomicsolution

UNIT- |

INTRODUCTIONTOENVIRONMENTALECONOMICS
EnvironmentalEconomics:environmentalpolicy;Ecologicaleconomics;resourceeconomics;posit
iveandnormativeeconomics.Importantissuesinenvironmentaleconomics.

UNIT- 11

ENVIRONMENTANDECONOMICDEVELOPMENT
ImportantissuesintheEnvironment-pollution,depletionofnon-
renewable,degradationofnaturalresources-
tragedyofcommons,climatechange,outbreakofnewdiseases,degradedecosystem.

UNIT- 11

ENVIRONMENTALREGULATION
Regulatoryapproachandeconomicincentives(USA,EuropeanUnion,theRussianfederation).Choic
esforEnvironmentalprotectionandcost-Biocentrism, Anthropocentrismandsustainability.

UNIT -1V

BASICREGULATORYINSTRUMENTS
Command&controlandincentives.Economicinstrumentsofenvironmentalprotection:directinstru
ments-
pollutioncharges,tradablepollutionpermits,permits\Vcharges,otherdirecteconomicinstruments;in
directinstruments-taxes/charges,pricereforms.

UNIT- V

ECONOMICPLANNINGANDSUSTAINABLEDEVELOPMENT
Market,Efficiencyandmarket;Externalities. TheCoasetheorem;singlepolluter-
Pigovianfees; Themultiplepolluters-
TheEquimarginalPrinciple.Benefitcostanalysis.Ecoefficiencyandnewtechnologies-
valuingenvironmentalresources,optionvalueandwillingnesstopayeconomic.
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CourseOutcomes
1.Thelinkagebetweeneconomicactivitiesandenvironmentalquality.
2.ImpactsofeconomicactivitiesonEarth’sresources.
3.Importanceofeconomicinstrumentsinenvironmentalregulation.
4.Significanceofenvironmentalprotection.

TextBooks
1. TomTietenbergandLewis(2010).EnvironmentalEconomics&Policy,Pearson,6thEdition,
2.Field,B.CandField,M.K.(2006).EnvironmentalEconomics:anintroduction.McGraw-HillSeries

3.CharlesD.Kolstad(2004).Environmentaleconomics,newY ork,oxforduniversitypress.

ReferenceBooks
1.UlaganathanSankar(2001) DevelopmentandtheEnvironment.In:EnvironmentalEconomics,Ox

fordIndia333-446pp.
2.Nayudu,G.S.(2008).EconomicplanningandsustainableDevelopment.In:EnvironmentalEcono

mics,AdhyayanPublishers&Distributers,NewDelhi.

E-Material
1. https://globalisation-and-the-environment.blogspot.com/2007/08/top-10-

environmental-economics-blogs.html
2. http://www.planetarc.com
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ALLIEDPAPER-4
NameoftheCourse:B.Sc.EnvironmentalManagementSemester: 1V
NameofthePaper:EnvironmentandEcotourismCredits:4
PaperType:AlliedHoursofTeaching:5

ENVIRONMENTANDECOTOURISM
CourseObjectives
1.Tounderstandtheilleffectsoftourismonenvironment
2. Togiveinsightonecologicaltourism
3.Tohighlighttheareasofemploymentopportunitiesinecotourism
4.Toevokeecologicaltourism

UNIT-I

INTRODUCTIONTOTOURISM
Tourism:Meaning,etymology,history,typesoftourisminindia,Socio,Economicandenvironmental
benefitsanddrawbacksoftourismindustryw.r.tindiaandneedforecofriendlytourism

UNIT-II

ECOTOURISM
Ecotourism:definition,history,principles(asperWorldWideFundforNature),elementsandgoals, i
mportanceofecotourism,positiveimpactofecodevelopmentprojectsonecotourism

UNIT-11

RESOURCESFORECOTOURISM
Biospherereserves,nationalparks,sanctuaries,wetlands,coastalandfreshwater,mangroves,coralre
efs,deserts,mountainsandforestsincludinguniquefloraandfauna.

UNIT-IV

ECOTOURISMPLACESININDIA
MajorEcotourismplacesinindia:Kerala, Sunderban,Goa,Himalayas,Andaman,Coorg, Sikim,Shi
mla,Kodaikanal,Statespromotingecotourisminindia

UNIT -V

PROMOTIONOFECOTOURISM
Eco-TourisminIndia:SomeMajorlssuesandchallengesindia’sinitiativesNational Eco-
TourismPolicyandGuidelinesoftheMinistryofTourism,Governmentofindia,NatureConservation
Foundation,CentreforResponsibleTravel(CREST),EquitableTourismOptions(EQUATIONS),re
sponsible travel awards

Skil Based Elective Course -0 1

NameoftheCourse:B.Sc.EnvironmentalManagementSemester:1 1 |
NameofthePaper:Remote Sensing and GISCredits:2
PaperType:CoreHoursofTeaching:2
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REMOTE SENSING AND GIS
Objectives

e To facilitate to gain the basic knowledge of distantly sensing devises.
e To give insight on mapping technology
e To grasp the basic principles and applications of RS &GIS

UNIT- |
Introduction to Remote Sensing process

Key concepts and components of Remote sensing (RS), electromagnetic radiation, spectrum
and divisions, image characteristics, RS system, photographic sensors.

UNIT- 1

Digital data and image processing

Digital Data, data formats, image structure, processing overview, components, and software,
image interpretation mage resolution: variables, operating conditions, measurement of
resolution

UNIT-I11

Image pre-processing and image classification

Feature extraction, geometric correction, Map projection for representing satellite images and
ground truthing, image classification, kinds of field data, measurement of accuracy

UNIT- IV

Geographicallnformation system (GIS)

Basics of GIS,terminologies,concepts and components for GIS,GIS software, data and data entry, spatial
query,thematicmap,bufferanalysis Mobile GIS, Web based GIS

UNIT-V

Application of RS

RS in Air pollution, natural resources monitoring ,Agriculture and plant science, Forest
management, watershed management, Land use and land cover, Urban planning and
management, and Natural hazards assessment and Health GIS.

CourseOutcomes

Ability to interpret the remotely sensed images
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Basic knowledge of how can RS &GIS be used for environmental management
TextBooks

1. Kumar,S.(2016)Basics of Remote Sensing and GIS.Laxmi Publications (P)Ltd.
2. Chandra,M. andGhosh,S.K.( 2015). Remote Sensing and Geographic Information (2nd
ed.)Narosa Publishing House

ReferenceBooks

1. Lillesand ,T.M. and Kiefer, R.W.(2015). Remote Sensing and Image Interpretation (7th
ed.).New York, John Wiley &Sons.

2. Lillesand ,T.M. ,Kiefer, R.W. Chipman,J.W.(2004). Remote Sensing and Image
Interpretation (5th h ed.).New York, John Wiley &Sons.

3. Longley, P.A. Goodchild, M.F., Manguire,D.J., Rhino, D.W.(eds) Geographical
Information System, Volume I: Principal and Technical Issues, John Wiley & Sons

E-Materials
1. https://dayinterpreting.com/?gclid=EAlalQobChMI1MSCodKo6AIV2BwrCh30QAOBEA
AYAyYAAEQLEC D BwE

2. http://rsgislearn.blogspot.com/2007/06/digitization-basics-and-right-methods.html
3. https://www.geospatialworld.net/
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Skil Based Elective Course -0 1
NameoftheCourse:B.Sc.EnvironmentalManagementSemester:1 1 |

NameofthePaper:Remote Sensing and GISCredits:2
PaperType:CoreHoursofTeaching:2

REMOTE SENSING AND GIS
Objectives

e To facilitate to gain the basic knowledge of distantly sensing devises.
e To give insight on mapping technology
e To grasp the basic principles and applications of RS &GIS

UNIT- |
Introduction to Remote Sensing process

Key concepts and components of Remote sensing (RS), electromagnetic radiation, spectrum
and divisions, image characteristics, RS system, photographic sensors.

UNIT- 11

Digital data and image processing

Digital Data, data formats, image structure, processing overview, components, and software,
image interpretation mage resolution: variables, operating conditions, measurement of
resolution

UNIT-11I

Image pre-processing and image classification

Feature extraction, geometric correction, Map projection for representing satellite images and
ground truthing, image classification, kinds of field data, measurement of accuracy

UNIT- IV

Geographicallnformation system (GIS)

Basics of GIS,terminologies,concepts and components for GIS,GIS software, data and data entry, spatial
query,thematicmap,bufferanalysis Mobile GIS, Web based GIS

UNIT-V
Application of RS

RS in Air pollution, natural resources monitoring ,Agriculture and plant science, Forest
management, watershed management, Land use and land cover, Urban planning and
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management, and Natural hazards assessment and Health GIS.
CourseOutcomes

Ability to interpret the remotely sensed images
Basic knowledge of how can RS &GIS be used for environmental management

TextBooks

1. Kumar,S.(2016)Basics of Remote Sensing and GIS.Laxmi Publications (P)Ltd.
2. Chandra,M. andGhosh,S.K.( 2015). Remote Sensing and Geographic Information (2nd
ed.)Narosa Publishing House

ReferenceBooks

1. Lillesand ,T.M. and Kiefer, R.W.(2015). Remote Sensing and Image Interpretation (7th
ed.).New York, John Wiley &Sons.

2. Lillesand ,T.M. ,Kiefer, R.W. Chipman,J.W.(2004). Remote Sensing and Image
Interpretation (5th h ed.).New York, John Wiley &Sons.

3. Longley, P.A. Goodchild, M.F., Manguire,D.J., Rhino, D.W.(eds) Geographical
Information System, Volume I: Principal and Technical Issues, John Wiley & Sons

E-Materials
4. https://dayinterpreting.com/?gclid=EAlalQobChMI1MSCodKo6AIV2BwrCh30QAOBEA
AYAyYAAEQLEC_D_BwE

5. http://rsgislearn.blogspot.com/2007/06/digitization-basics-and-right-methods.html
6. https://www.geospatialworld.net/
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CourseOutcomes
1.Knowledgeoftourismindustryanditsimpactontheenvironment.
2.Substantialknowledgeonecotourism.
3.Promotionofecofriendlybusinessesin-linewithecotourism.

TextBooks

1.A.K.Bhatia,A.K.(1995) TourismDevelopment-
PrinciplesandPractices.SterlingPublishersPrivateLtd.,NewDelhi,PP79-110.

2.D.S.Bharadwaj,D.S.andKandari,O.P.(1999).DomesticTourisminindia, IndusPublishingComp
any,Delhi(1999)PP59-66.

3.Singh(2008).IndianCulturalHeritagePerspectiveforTourism.GyanPublishingHouse.p.114.

ReferenceBooks

1.MuruganAnnmalai,(2007)“ChallengesandChangesinindianTourism”.SouthAsianJournalofSo
cio-Political Studies(SAJOSPS),37(1):103-106.

2.RatandeepSingh(2000)HandbookofEnvironmentalGuidelinesforindianTourism.KanishkaPub
lishersandDistributors,NewDelhi(2000)PP22-79.

3.larkin, T.andK.N.Kdhler(2011)."Ecotourism."EncyclopediaofEnvironmentalIssues.Rev.Ed.Pa
sadena:SalemPress.Vol.2,pp.421-424.

E-Material

1. https://traveltriangle.com/blog/ecotourism-in-india/
2. www.indiawildlifeportal.com

3. www.ecotourismindia.com
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COREPRACTICALPAPER-1
NameoftheCourse:B.Sc.EnvironmentalManagementSemester: 1 &1 1NameofthePaper:Cor
ePractical — 1Credits:2
PaperType:CorePracticalHoursofPractical:3

BASICSOFEARTHSCIENCE&ENVIRONMENTALANDECOLOGY

Experiments

1.1dentificationoftypesofRock-Igneous,Sedimentaryanddiscusstheirproperties.
2.DeterminationofSoilTexture-Clay,Sand, Loamy.
3.IdentificationofSoilpHandConductivity.
4.ExaminationofSoilProfile-Horizons.
5.DiagrammaticRepresentationofSolarandLunarEclipses.
6.ldentificationofCoalFields-UsingMap.
7.StudyonStructureLocalFreshwaterEcosystem-Pond/ Lake.
8.StudyontheFoodChainandFoodWebofLandEcosystem.
9.StudyontheMorphologyandAnatomyofHydrophytes-Stem.
10.StudyontheMorphologyand AnatomyofMesophytes-Stem.
11.StudyontheMorphologyand AnatomyofXerophytes-Leaf.
12.StudyonRelationshipbetweenOrganisms-MutualismandParasitism.
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COREPRACTICALPAPER-2
NameoftheCourse:B.Sc.EnvironmentalManagementSemester: 111
NameofthePaper:CorePractical -1Credits:2
PaperType:CorePracticalHoursofPractical:3

ENVIRONMENTALCHEMISTRYANDENVIRONMENTALMICROBIOLOGY

Experiments

1.EstimationofChlorophyllonNormalandPollutantAffectedLeaves.
2.EstimationofLC50andLD50withaHeavyMetalusingaSuitableOrganism.
3.EstimationofAflaToxinProduction.
4.BiomagnificationofPesticides.

5.ImpactsofToxinsonPlants.
6.BiochemicalEffectsofLeadandCadmium.
7.PreparationofCultureMediaforMicroorganisms
8.GramStainingofBacteria.
9.IsolationofMicroorganismsfromtheSoil.
10.EnumerationofMicrobesfromSewage.
11.DeterminationofBacterial GrowthCurve.
12.BiodegradationofanOrganicPollutant.
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COREPRACTICALPAPER-3
NameoftheCourse:B.ScEnvironmentalManagementSemester:1V
NameofthePaper:CorePractical-3Credits:2
PaperType:CorePracticalHoursofPractical:3

ENVIRONMENTALPOLLUTION,POLLUTIONMONITORINGANDANALYTIC
ALTECHNIQUES&ENERGYANDENVIRONMENT

Experiments

1.EstimationofTotalSolidsandDissolvedSolids.
2.EstimationofTurbidity.
3.EstimationofChloride.
4.EstimationofDissolvedOxygen.
5.EstimationofTotal Alkalinity
6.EstimationofTotalHardness.
7.EstimationofPhosphate.
8.PollutionIndicators.
9.DemonstrationofpHandconductivitymeter.
10.DemonstrationofAAS.
11.DemonstrationofNoiseLevelMeter.
12.DemonstrationofRenewableEnergySources.
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COREPRACTICALPAPER-4
NameoftheCourse:B.ScEnvironmentalManagementSemester:V
NameofthePaper:CorePractical - 4Credits:2
PaperType:CorePracticalHoursofPractical:3
WasteManagementandRecycling,BiostatisticsandInstrumentation&EnvironmentalSafety

,HealthandManagement

Experiments

1.l1dentificationofDifferentTypesofSolidWastes.
2.SegregationofMunicipalWaste.
3.DemonstrationofWasteCollectionMethods.
4.Demonstrationof\WasteDisposal-Landfill.
5.CharacterizationofLandfillLeachate.
6.DemonstrationofWasteRecyclingMethods.
7.PreparationofVVermicompostKitchenWaste.
8.ComputingMean,MedianandModeinMS-Excel.
9.ComputingMeanDeviationandStandardDeviationusingM S-Excel.
10.CreationofPieChartandBarChartinMS-Excel.
11.DemonstrationofOccupationalHealthlssues.
12.DemonstrationofFirstAidProcedures.
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ALLIEDPRACTICALPAPER- 1

ENVIRONMENTALBOTANYANDENVIRONMENTALZOOLOGY

Experiments

1.DemonstrationofMicroscope.

2.1dentificationofMendelianPopulation - Dominant - RecessivebyP.T.CTest.

3.1dentificationofBloodGroups-A,B,AB,O.

4.PreparationofThickandThinSmearofBlood.

5.StudyofanyoneWaterBorneDisease -BacterialDisease.

6.MicroPreparationand AnatomyofDicotStem.

7.MicroPreparationand AnatomyofDicotRoot.

8.Squash PreparationofOnionRootTipforMitosis.

9.IdentificationofMuseumandLivespecimen-Gracilaria,Agaricus.

10.IdentificationandMicropreparationofLycopodiumstemT.S, StrobilusL.SandSporophyte

11.1dentificationandMicropreparationofCycasLeafletT.S,Microsporophylland
Megasporophyll.

12.1dentificationofSlidesandSpecimensCycas -CorolloidRoot-T.S.
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Non-Major Elective Paper 01
Global Environmental Issues and Management

NameoftheCourse: B.Sc.Environmental Management Semester: 111
NameofthePaper: Remote Sensing and GIS Credits: 2
PaperType:CoreHoursofTeaching: 2

Course Objectives:

The purpose of this course is to learn about the major global environmental issues including
population explosion, biodiversity loss, pollution, energy use, and climate change and how they are
managed around the world.

UNIT I — Human Population and Environment

Basic demographic concepts: Growth, fertility, mortality and migration - Overview of population
growth - Population distribution and Urbanization - Poverty, food security and environmental
degradation - Development vs Environment

UNIT Il — Global Atmospheric Changes

Regional and global Air Quality and CO2 emission - Air pollutants and climate change - Sources of
greenhouse gases - Ozone depleting substances - Global warming - El Nifio and La Nifia

UNIT I - Overexploitation of Natural Resources

Overexploitation of natural resources: Ecological footprint - Earth Overshoot Day - Water resources:
Status of groundwater quality in India - Soil Resources: Global threats for soil quality - Loss of
organic carbon. Biodiversity Resources: Deforestation, Biodiversity Loss.

UNIT IV - Global Disasters

Geological Disasters: Earthquake, Effects of earthquake; Volcanoes: Types of volcanic eruptions -
Active volcanic belts in the world; Hydrological hazards: Flash flood - Flood management strategies -
Flood prone zones in India - Flood forecasting and warning - Man-made disasters: Oil spills - Forest
fire.

UNIT V - Sustainable Environmental Management

Sustainable utilization of renewable energy resources - Solar, Wind, Hydroelectric and Biomass
energy resources. Sustainable agricultural practices: Biofertilizers and Biopesticides - National Action
Plan on Climate Change - UNDP Sustainable Development Goals 2030 Agenda

Learning Outcomes
After completing this course, students will be able to:

e Clearly identify important global, national, and local issues relating to population, food, and the
environment

e Explain the causes and consequences of the issues identified above.
e Communicate environmental issues in a professional manner.
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Text Books

1.
2.

Frances Harris (2012) Global Environmental Issues, 2" edition, John Wiley & Sons Ltd., UK.
Stavros G. Poulopoulos and Vassilis J. Inglezakis (2016) Environment and Development: Basic
Principles, Human Activities, and Environmental Implications. Elsevier, Netherlands.

References

1.

2
3.
4

Donald Hyndman and David (2005) Hyndman Natural Hazards & Disasters, Cengage Learning,
USA.

. John V. Walther (2014) Earth’s Natural Resources, Jones & Bartlett Learning, USA.

Prasad Modak (2018) Environmental Management towards Sustainability, CRC Press, FL, USA.

. PrasenjitMondal and Ajay K. Dalai (2017) Sustainable Utilization of Natural Resources, CRC

Press, FL, USA.

Rajeev Pratap Singh, Anita Singh, Vaibhav Srivastava (2017) Environmental Issues Surrounding
Human Overpopulation, IGI Global, USA.

Raveendranathan D (2018) Development lead to Pollution and Depletion of Natural Resources,
Notion Press, Chennai.

Serge Morand, Claire Lajaunie, RojchaiSatrawaha (2017) Biodiversity Conservation in Southeast
Asia: Challenges in a Changing Environment, Earthscan from Routledge, UK.

Thangavel P and Sridevi G (2015) Environmental Sustainability: Role of Green Technologies,
Springer, India.

Web References

NGO~ WNE

9.
10.
11.

https://www.stateofglobalair.org/sites/default/files/soga-2018-report.pdf
www.who.int/airpollution/

https://unfccc.int/
re.indiaenvironmentportal.org.in/files/part%2011%20groundwater%20CPCB.pdf
https://www.footprintnetwork.org/our-work/earth-overshoot-day
https://www.elsevier.com/_data/assets/pdf.../ElsevierDisasterScienceReport-PDF.pdf
siteresources.worldbank.org/INTDISMGMT/Resources/0821363328.pdf
https://link.springer.com/chapter/10.1007/978-981-10-1866-4 2
www.ipcc.ch/

https://climate.nasa.gov/

https://sdgs.un.org/goals
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Elective Paper 01

NameoftheCourse: B.Sc.Environmental Management Semester: 11
NameofthePaper: Environmental Toxicology Credits: 2
PaperType:ElectiveHoursofTeaching: 2

Course Objectives:

The objective of this course is to focus on understanding the role of pollutants, xenobiotics in the
natural environment and to understand the basics of environmental toxicology and risk assessment.

UNIT I - Basics of Toxicology

Introduction to toxicology, scope and types - Classification of toxic agents. Routes of exposure,
duration and frequency of exposure, Dose response relationship - LCso LDso, Margin of safety levels.

UNIT Il - Toxicity Testing

Toxicity testing (i) laboratory animals, (ii) toxicity testing in animals, (iii) toxicological field
studies,Concepts of Bioassay, Types and characteristics - Field based microbial bioassay, Test models
and classification - Immunotoxicity, histotoxicity and cell toxicity.

Unit 111 - Environmental RiskAssessment

Environmental Risk — Definition, Risk Characterization - Hazard Identification, Exposure Assessment
Methods, Risk Assessment — National and International guidelines. Environmental Risk — Mitigation
measures.

UNIT IV - Xenobiotics

Xenobiotics - Bioaccumulation and Biomagnifications - mechanisms of toxicity. - Drug Development
and safety, Drugs and chemicals induced hepatotoxicity, food toxicity,genotoxicity, Molecular
neurotoxicity.

UNIT V - Pesticide toxicology

Bioaccumulation and Biomagnifications of toxic materials in food chain, Types, mechanism and
Toxicology of major pesticides - Environmental impacts of pesticides, biotransformation,
biomonitoring, concept of bioindicator groups and examples.

Reference Books

1. Alberts B, Bray D, Hopkin K et al. (2009) Essential Cell Biology, 3rd edition,

2. Alberts B, Johmson A, Lewis J, Raff M, Roberts K and Walter P (2002) Molecular Biology of
the Cell, Garland Science, New York.

3. Buchanan BB, Gruissem W and Jones RL (2002) Biochemistry and Molecular Biology of
Plants, ASPB, USA.

4. Cooper GM and Hausman RE (2013) The Cell: A Molecular Approach, 6th edition, Sinauer
Associates, Sunderland, MA, USA.
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David L. Nelson, Michael M. Cox (2004) Lehninger Principles of Biochemistry (1970) by
Albert L. Lehninger Published April 23rd 2004 by W. H. Freeman (first published).

Gerald Karp (2002) Cell and Molecular Biology: Concepts and Experiments, 7th edition.

Klaassen, Curtis D; Casarett, Louis J; Doull, John, (2013). Casarett and Doull'stoxicology: the
basic science of poisons (8th Edition)McGraw Hill Publishers.
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Elective Paper 02

NameoftheCourse: B.Sc.Environmental Management Semester: 111
NameofthePaper:Climate Change and Current IssuesCredits: 2
PaperType:ElectiveHoursofTeaching: 2

Course Objectives:

Thepurposeofthiscourseistofocusonimprovingunderstandingoftheclimatesystem
andclimatescienceandthe impacts of climatechange,mitigation and/oradaptationto climate
change andrelated issues.

UNIT I  Meteorological Elements for Climate Change

Structure of atmosphere: Vertical structure of atmosphere - Atmospheric stability: Adiabatic process —
Air Temperature, Humidity, Condensation: Dew and Frost, Fog, and clouds — Clouds: Classification of
clouds - Precipitation processes: Collison and Co-alescence process and Ice- crystal or Bergeron
process — Cloud seeding — Precipitation types (Rain, snow, Sleet and freezing rain, snow grains and
snow pellets, hail) - Air Pressure and Winds: Atmospheric pressure — Forces that influence the wind
(Pressure gradient force, Coriolis force, centripetal force, friction)

UNIT Il Atmospheric Circulation, Air masses and Fronts

Atmospheric circulation: Hadley circulation — Intertropical Convergence Zone (ITCZ) — Jet streams -
Global wind patterns: Trade winds, Westerlies and Polar Easterlies — Thermal circulations: Sea and
land breezes, Mountain and valley breezes, Katabatic winds, Chinook (Foehn) winds, Santa Ana
winds, Desert winds - Air masses: Classification and characteristics of air masses — Types of air
masses — Fronts: Type of fronts: Stationary fronts, cold fronts, warm fronts, occluded fronts

UNIT Il Air Quality and Consequences of Climate Change

Global Air Quality and CO2 concentration scenario - Role of air pollutants in climate change —
Sources of greenhouse gases: Coal burning, Transportation sectors (vehicle, railways, shipping and
aviation) - Ozone depleting substances — Facts and figures of current global warming scenarios in the
world — Extreme events of climate change: - El Nifio, La Nifia and EI Nifio Southern Oscillation
(ENSO) — Recent extreme events in the world — Global consequences of EI Nifio — Impacts of climate
change: Changes in the SW and NE monsoon patterns in India.

UNIT IV Climate Classification, Measurement of Climate

Classification of climate: Koppen's and Thornthwaite' scheme - The measurement of climate change:
Tree rings, ice cores, ocean sediments, pollen records, Boreholes and other proxy measurements -
Weather forecasting tools: AWIPS computer work station, Doppler radar data, metogram, satellites
and weather forecasting — Types of forecasts: Nowcast, short- range forecasts, medium and long-range
forecasts.

UNIT V Global/National Action Plans to Combat Climate

Key steps taken by UNFCCC to combat climate change: Kyoto Protocol — Copenhagen Accord 2009 -
Cancun Agreements 2010 to establish Green Climate Funds — Paris Climate Agreement 2015,
Intended Nationally Determined Contribution (INDC) to cut greenhouse gas emissions at CoP 21 —
Montreal Protocol for ODS, Kigali Amendment 2016 to phase out hydrofluorocarbons (HFC) — Green
climate funds — Clean Development Mechanism (CDM).
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Text Books

1.

Donald Ahrens C and Robert Henson (2016) Meteorology Today: An Introduction to

Weather, Climate, and the Environment. Eleventh Edition, Brooks/Cole, Cengage
Learning, USA.

2. Galvin JFP (2016) An Introduction to the Meteorology and Climate of the Tropics. John

Wiley & Sons Ltd., UK.

Reference Books

1.

Alberto Troccoli, Laurent Dubus and Sue Ellen Haupt (2014) Weather Matters for

Energy. Springer, New York.

Cowie J (2007) Climate Change: Biological and Human Aspects, Cambridge University
Press, UK. 32

Dogra N and Srivastava S (2012) Climate Change and Disease Dynamics in India, TERI, New
Delhi.

Filho WL (2012) Climate Change and the Sustainable Use of Water Resources, Springer-
Verlag, Berlin, Heidelberg.

Friel S (2019) Climate Change and the People's Health (Vol. 2). Small Books Big Ideas in
Popul.

Lawrence A. Palinkas (2020) Global Climate Change, Population Displacement, and

Public Health. The Next Wave of Migration. Springer Nature Switzerland.

Newman J, Anand M, Henry H, Hunt S and Gedalof Z (2011) Climate Change Biology, CAB
International, Cambridge, MA, USA.

Marselle MR, Stadler J, Korn H, Irvine KN & Bonn A (2019) Biodiversity and health in the
face of climate change (p. 481). Springer Nature.

Web References

NG~ WNE

http://www.un-redd.org/
http://unfccc.int/

https://www.ipcc.ch
https://www.co2.earth/
http://www.climatecentral.org/
http://climate.nasa.gov/
http://www.who.int/mediacentre/news/
http://agicn.org/map/
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Elective Paper 03

NameoftheCourse: B.Sc.Environmental Management Semester: 111
NameofthePaper:Environmental Nanosciecne Credits: 2
PaperType:ElectiveHoursofTeaching: 2

Course Objectives

Thepurpose ofthis courseistoprovidebackground,principles,developmentof
nanomaterialsandtheirapplicationspertaining toremediationofenvironmental
contaminants,waterpurification, = andtounderstandtheimpact of nanomaterialson
environment and human health.

UNIT I - Introduction to Nanotechnology

Introduction to Nanoscience and Nanotechnology - Nanoscale Properties - Electrical, Optical,
Chemical -Bionanotechnology, environmental nanotechnology, Nanotechnology Health risk,
Nanotechnology- Ethics, Environmental Regulations of Nanomaterials.

UNIT Il -Types of Nanomaterials

Types of Nanomaterials — Natural Nanomaterials: Nano Biomaterials , Natural adsorbents, polymer
adsorbents, viral adsorbents, Biopolymers, Nanobacterium; Engineered Nanomaterials - Carbon based
nanomaterials - Fullerins, Carbon Nanotubes; Graphenes, Metal based Nanomaterials - Metal and
Metal oxide Nanoparticles; Dendrimers - Nanocomposites - Nonporous materials.

UNIT I - Synthesis and characterization of Nanomaterials

General methods for synthesis of nanomaterials - Bottom-up approach - Top-down approach -
Physical methods - ball milling, melt mixing, physical vapour deposition, sputter deposition,
evaporation; Chemical methods - chemical reduction, sol-gel method, photochemical synthesis,
electrochemical synthesis, emulsion synthesis, sonochemical methods, microwave assisted synthesis;
Biological methods - Green synthesis of nanoparticles using microorganisms, fungi and plants
metabolites.

UNIT IV - Environmental Applications of Nanomaterials

Nanomaterialsforenvironmental remediation— Nanoscalezero-valentiron (NZVI),
Titaniumdioxide nanoparticles-Bimetallic nanoparticles-Silvernanoparticles-Metal
oxidenanoparticles-Nanoadsorbents-Nanocatalysts-Nanoflocculant.Degradationand
transformation of environmentalpollutants-Nanoremediation-GroundWaterRemediation.

UNIT V - Nanotoxicity and Environmental Impacts of Nanomaterials

Engineered Nanomaterials - environmental contamination, exposure, behavior, risks and impacts in
water and soil environment - Harmful effects of engineered nanomaterials on Human, Animal Health
microbial community structure and functions and bioaccumulation.

Learning Outcomes:

e Understand the background about on nanotechnology and its importance
e Understand different types of nanomaterials and their synthesis
e Understand the application nanomaterials for degradation of environmental pollutants

52



e Understand the impact of nanomaterials on environment.
Text Books

1. Pradeep T (2012) A Textbook of Nanoscience and Nanotechnology, Tata McGraw-Hill
Education (India).

2. Murty B S, Shankar P, Raj B, Rath B B, and Murday, J (2013) Textbook of Nanoscience and
Nanotechnology.

Reference Books

1. Pradeep T (2008) Nano: The Essentials - Understanding Nanoscience andNanotechnology,
Tata Mc. Graw Hill Professional.

2. Rao C N R, Muller A, Cheetham A K (2004) The Chemistry of nanomaterials: Synthesis,
Properties and Applications.

3. Zhang T C, Hu Z, Surampalli R, Tyagi R D, Lai K C K, and Lao | Mc (2009)
Nanotechnologies for Water Environment Applications. American Society of Civil Engineers
(ASCE) Publications.

Web References

http://kb.icai.org/pdfs/PDFFile5b28e322df0fd2.63902464.pdf
https://www.sciencedirect.com/topics/engineering/ecodesign
https://www.gdrc.org/sustdev/concepts/02-c-prod.html

http://www.cprac.org/en/sustainable/production/cleaner
https://isoconsultantkuwait.com/2019/06/21/is0-140012015-environment-management-system/
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