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KANNIJR .YJ UNIVERSITY

(Abstract)
N4.Sc. Environmental Science Programme in the Department of Environmental Studies,
Mangattuparamba Campus - Revised Schenre and Syllabus - Approved- lmplemented w.e.f. 2023
ad m issio n --Ord e rs issued

ACADEMIC C SECTION

ACAD C/ACAD C712474512023 Dated: 23.71.2023

Read:-1. U. O. No. ACAD C/ACAD C3122373120L9 dtd.12.09.2023
2. Circular No. dated ACAD C/ACAD C312237312079 dated L210912023

3. Enrail dated 16.1L.2023 from the Head, Department of Environmental Studies,
N4angattuparamba Campus.

4.Minutes of the rneeting of the Department Council held on 14.09.2023

ORDER

1.The revised Regulations for Post Graduate Prograrrmes under Choice Basecl Crerlit anal

Se nlester Systern in the University Teaching Departments/Schools were implemented w.e.f .2023
admissions vide paper read(1) above.
2. As per paper read (2) above, Heads of all Teaching Departments were requested to subnrit the
revised Syllabus in accordance with the approved Regulatjons alorlg witlr a copy of the Department
Council lVinutes

3. As per paper read (3) above, the Head, Department of Environmental Studies,
Mangattuparamba Campus submitted the Scheme & Syllabus of N,4.Sc. Environmental Science
Programme to be implemented in the University Teaching Department w. e. f . 2OZ3 admissiotls.
4. Department council vrde rhe paper read (4) above approved the aforementioned scheme &
Syllabus of M.Sc. Environmental Science programme to be implemented in the Dept.
of Environmental Studies of the University w. e. I. 2023 admission.
5.The Vice Chancellor after considering the matter in detail, and in exercise of the powers of the
Academic council conferred under section 11(1), chapter l ol Kannur university Act 1996,
approved the scheme & syllabus of M.sc. Environmental science programme and accorded
sanction to implement the same in the Department of Environmental studies,
Mangattuparamba campus of the university w.e.t. zozg admissions, subject to report to the
Academic Council.
6.The Scheme & Syllabus of M.Sc. Environmental Scaence Programme, under Choice Basecl Credit
Semester System implemented in tlre Department of Environmental Studies, Mangattuparamba
Campus w e. f. 2023 admission, is appended and uploaded in rhe University Web
Site. (www.kann urun iversity.ac.in)
T.Oriers arle tssUerl accor(linoi,!..

sd/-
Narayanadas K

DEPUTY REGISTRAR (ACAD)
FOT REGISTRAR

To: 1,The Head, Department of Envaronmental Studies, Mangattuparamba Campus.
2. Convener, Curriculum Committee.

Copy To: 1. The Examination branch (through pA to CE)
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KANNUR UMVERSITY

M.Sc. EN\IIRONMENTAL SCIENCE

SCHEME & SYLLABUS
(Under Choice Based Credit & Semester System)

2023 odmission onwards

DEPARTMENT OF E,NVI RONMENTAL STUDI ES
Kannur University

Mangattuparamba Campus,

KANNUR UNIVERSITY
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KANNUR UNTVERSTTY

DIiPARTIIENT F ENVIR IES

VISION

O/lbr aduc'alion k; shape lhe.l nn'e em'ironntental scienlists and Io provitle skills, conduct

itterdisciplinary re:;etn"ch and create new lornt'ledge lor lhe pt"olcction of ent'ironnrcnt and

sustctittttbilih'.

MISSION

. (bntribute loto'ds suslairutblc utili:aliut o/ nahrral resout'ccs und reduc,a poll ion of

vater. air utd .s<ti l.

. Crcal c nett hmtrl cdgc bl., conducti t'tg i ntcrdi.tc ipl i natl rasea'c|1.

. E(hrcote llrc .tn(lents on cnironnrcntul science arul skills.lbt' lifb-long leurning.

tlR()( ;R.\ \l \ t [ ()t fc()]l Es

POt Critical Thinking: Take infornred actions after identill,ing the assullrptions that

franre our thinking and actiorls. checking oul the degree to \\hich these

assumptions are accurate and valid. and looking at our ideas and decisions

(intellectual. organizational. and personal) Iiom dillerent perspecti\ es.

Protrlem Solving: ldentilj.. lbrnrulate. conduct investigations. and find solutions

to problenrs based on in-depth knowledge ofrelevant dorlains.

Communication: Speak. read. r,',rite and listen clearly in person and tlrrough

electronic nredia in English/language ofthe discipline. and make nreaning ofthe

world by connecting people. ideas, books. nredia and technolo,qy.

Responsible Citizenship: Delnonstrate empathetic social concern. and the

ability to act s'ith an infbrmed awareness of issues.

Ethics: Recognize dillerent value systenls including your o\vn. undersland tlre

moral dimensions ol-1,our decisions. and accept responsibilitl'for Ihetr.

Self-directed and LifeJong lrarning: Accluire the abilitl' lo engage in

independent and life-long learning in the broadesl contex socio- technological

charrges.

Environnrental Sustainability and Global Perspectivc: Dcvelop an

tunderstanding ol'global stzrndards 1o tirster legal environnlent. l-earn ancl practice

I'O .l

PO5

PO6
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PSO I

PSO 2

PSO 3

PSO {
PSO 5

to critically anallze the legal issues liorn local. national and intemational

concerns

PROGRAMME SPECIFIC OUTCOME

Demonstmte ability to adapt to a rapidly changing environment and apply rrerv

skills.

Demonstmte tlre spirit o1'compassion. kinship and comnlitntent for National

llarmonl'

Apply the concept ollCT modules in the learning process

Inculcate the enl'ironrlental and hur,llan values in sludents

Evaluate and strengtlten tlre environnrental protection nreasures througll

technological innovatiorls and activities

Design and set up consultancy pro.iects in disaster ntanagenlent. Environrlental

lnrpact Assessnrenl (EIA). Rentote Sensing (RS). Geographical lnlormation

Systenr (CIS)- Forest and Wildlile Mana_sentent. and Environmental Audit.

Apply the skill to use advanced instrunrentatior.r tbcilities and propose nerv

technology to solve environnrental issues and problerls.

PSO 6

PSO 7

3915c. EnpirotmnutSciatce - Scfiene antSlllthus - 2o2j ly'missbn outards



PO - PSO N{APPING

P()l P02 P()3 PO,l PO5 t,()6 P()7
PSOI
PS()2
PSOS

PSO-I
PSOS

PSO(r

PSOT

LEGEND

C Credit
E Externa I Conrponent (Marks)

ESA End Semester Evaluation

CE Continuous Evaluation

P l)ractical IJours

T Total

TI Tutolial

DSC Discipline Specifi c Core

DSE Discipline Specific Elective

MDC Mu lt i-Disciplinary Elective

VAC Value Addition Course

SEC SkilI Enhancenrent Course

AEC AbiIity Enhancer'nen1 Course

gylSc finvironnntu[ Science - Scfrenu ant Sllhhus - 2O2i ltnissbn ons.,ar[s 4



SCHE}IE

5

FIRST SE\{F],STEII

Course ('otlc Title of Paper
Contact

Hours/Week
]\larks

I, t7s P ESE CE Cretlits
Discipline Specific Core Courses (DSC)

MSEVSOIDSCOI Fundarnentals of Ecology
and Environment

+ I 60 40 r00 -l

MSEVSOIDSCO2 Envilonrlental Po llut icrn 4 I 6() 40 100 .1

MSEVSO I DSCOJ Environmental Chenristrv l I 60 40 t00 l
MSI]VSO I DSCO4 Practical in Enr,ironntenta I

Biologl
li 60 .10 100 -l

Discipline Specific Electivc CouIses (DSE)
MSEVSOIDSEOI

Or
MSEVSOIDSEO2

Biodiversitl' conservatioll
I 60 .10 100 -)

Green Technology

Field Visit (FV)
MSEVSO I DSCO5 Field \Vork 4 6t) ,+0 r00

Total 3l 360 2t0 6(X) 2l

SECOND StrMESTI1R

Coursc (lorle Title of Paper
Contact

Hours/Week
Marll's

L T/S IiSE CE Total Cretlits
Discipline Specific Corc Courses (DSC)

MSEVSO2DSCO6 Environmental
Engineering

60 .10 100 l
MSEVSO2DSCOT Atmospheric Science and

Climate Change
l I l0 100 l

MSEVSO2DSCOS Environmental
Toxicology. occupational
health and safetv

l I 6t) -10 t00 -l

MSEVSO2DSCOg Practical in Environmental
Cherristr-v-'

8 60 40 100 +

Discipline Specific Elective Courscs (DSE)
MSEVSO2DSEO3

OR
MSEVSO2DSEO4

Hydrology and

Management
Water

-) 60 .10 t00
Energ), & Environmcnt

l\I u ltidisciplinary Elective (l\1DC) (()ITcrctl for othcr departments)

MSEVSO2MT)C'OI

MSEVS02MDCO2

Industrial Process
l 60 -10 100Industrial Pollution and

Waste Management

9ylSc EnvironnmtalScieace - Schcno arl $ta61ts - 2O2j //mission onwards
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Ability Enhancement Course (AEC) (Offered for other departments)

MSEVSO2AECOl

MSEVSO2AEC02

Solid Waste Management
2 I 60 10 100 2

Water Manasement

Abiliff Enhancement Course (AEC) (To be obtailted from other departments)

I 60 100

Skill Enhancement Course (SEC) (Ofl'ered for other departments)

MSEVS02SECO ]

MSEVS02SEC02

2 I 60 40 100 2

Skill Enhancement Course (SEC) (To be obtained liom other departments)

2 60 .10 r00 )

Total 12 120 280 700 23

Value Added Course (VAC)

MSEVSO2VACOI Water Quality and

Management +
I I 40 100 ')

Course Code
Contact

Hours/Week Ilarks

L T/S P ESIi CE Total Credits
Discipline Spccific Core Courses (DSC)

Environmental
Management

J l 60 40 100

Research Methodology
and Statistics

60 .X0 100 J

MSEVSO3DSCl2 Practica I in Environrlenlal
Geolog]'

8 60 40 t00 .+

Discipline Specific Elective Courses (DSE)
N,lSEVSOSDSEO5

f)r

MSEVSO3DSEO6

Natuml Resource

Nlanageulent and their

Conservat ion -l l
.10

MSEVSO3DSEOT

Or
Environmental
Microbiology and

-l
I

60 :10

glSc Etstbomrmtaf Scienrc - Scfictne ant Slllafius - 2o2i ntrmissbn onwards 6

2 40 2

Disaster Risk Reduction

and Response

Clitnate Resilience

60

THIRD SE\I ESI'l:llt

Title of Paper

MSEVSO3DSC IO

MSEVSO3DSCII
I

60 100 J

Application of Rcr.note

sensirrg and GIS

r00



MSEVS03DSEOS

Biotechnologr

Nano Technology and

Environnrenlal

Applications

llu ltirlisciplina rl Elcctile (\I DC) (Offered for other tlepaftments)
MSEVSOJMDC03

MSEVSO]MDCO-+

Wetlands
')

I a)0 .+0 t00 ,)

Manqroves

MSEVSO3MDCO5 Fundarnentals ol
Environnrental Science

-+ 60 .+0 .l

N{ultidiscigrlinarv Electir e (l\{DC) (To be obtainctl from othcr departnrcnts)

-+ I 60 .10 t00 {
Total 37 360 210 6(X) 20

FOURTH SE]IIESTER
Contact
Hours/Week

\ la rks

Course Code Title of Paper L T/S ESI] CE Total Cretlits
Discipline Specific Core Cou rscs (DSC)

MSEVSO4DSCI ] Disaster nran nt -l I 60 .10 t00 l
Discipline Specifi c Elcctive Courses (DSE)

Envilonrnental Geology

Sustainable

Development

MSEVSO4DSEOg
OR

MSEVSO4DSEIO
OR

MSEVSO4DSEI I Environmental Audit

60 .10 100

Project (P)

MSEVSO.IDSCI4 Project'fitork ]J 60 .10 r00 l2
Total -) -) IIJO 120 100 l9

(inrntl Total IJJ t320 ti80 2200 8J

For qll cou:e ESA oJ'tlrcont, practic.al. feld wtrk, project et,aluatiott u.ill be
conduc'tecl a.s ittlernal evrltntion b.t, the departtnent .foatlh. ttrcntbers / Factlrt.
ttte trt her.s .fi'ortt otlrcr Depa'tt etis of llrc Ktomu. Lrtitersitt,.

1Sc Elvironmatu[Scimcc - Scherrv anls)tkbus - 202j fldmission omsards
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FIRST SE\lESTER

DISTRIBUTION OF COUITSES AND CIIEDITS

SCH[MII

I ) { 6 7 8

Discipline Specific Courses lnterdiscip
linary

Electi'r'e/
Generic
Elective

llxltidisci
plinarl
Elerti\e
/Open

Elective

Abilit)'
Enhance

ment
Af,C

SKiII

Enhanc
ement

Course
(SEC

Value
.{dditiorl
Course/
NIOO(l
Courses
(\,AC

Dissertat
ion/Ilaj

or
Projects

Total
Credits

Seme
ster

Discipline
Specific

Core
DSC

Discipline
Specific
EIectilc

DSE

DSC -l(4C)
DSC -2(4C)

DSC- 3(4C)

DSC -4(4C)

DSE - l(3C)
OR

DSE- 2(3C)
2l Credits

l6 Cretlits 3 Cre(li(\ 2 Credits

FIRST SE}IESTER

Course Cotle Title of l'apcr
Contact

Hours/Week
L T/S P ESE CE Total Credits

Discipli ne Specific Core Courses (DSC)

MSEVSOIDSCOI Fundamentals olEcology
and Environment

-t I 60 -+0 r00 -t

MSEVSOIDSCO2 Envilonrrental Pollution I 60 .10 t00 +

MSEVSOIDSCO3 Environrnental Cherristry -t I 60 l0 100 l
MSEVSOIDSCO,I Practical in Environnrental

Biologl
t3 60 +0 .1

Disciplinc Specific Elcctivc Courscs (I)SE)

MSEVSOIDSEOI
0r

MSEVSO I DSEO2

Biodiversity conseruation
l 60 l0 100

Green Technoloqv

Field Visit (F\z)

N4SEVSOIDSCO5 Fie Id \Vork -+ .10 r00 1

Totirl il 360 210 600 2l

*lSc Ewironmntal Science - Scfrctne ant S1l[abus ' 202i Atmission onwar&

3
Internship/

Field
Visit/[Iinor
Project/lnst
itutioral-
Industrial

visit

l FV- 2C

NIarks

-1

100

60



FIRST SEMESTER M.Sc. EN\,.IRONMENTAL SCIENCE PROGRAMME

DISCIPLINE SPECIFIC CORE COURSE
Course Code &
Title NISEVSOIDSCOI _ FUNDAi\{IINTALS oF ECoLOGY ANI) INVIRON]\IENT

Course
Objectives

The Course ainrs
e To knou about various ecos)stenrs and its functioning.
. To understalrd the dependency betueen biological and non-biological

componenIs.
. To study the interaction betrveen species.
r To explore the role ofecological contrlunities and its inleraction.
a To creale a$,areness and irnportance of biobgical divelsitl,

Nilodules Content Module Outcornc

Module I:
Fundanrentals
ofEcology and
Environr.nent

(20 hours)

l.l Fundamentals of Ecologr
Ecology and Interrelationship of ecology with other
disciplines.
1.2 Fundamentals of Environmental Sciences
Definition. Scope and Importance of Environmental
Science. Mu Itidisciplinary nature of the environmental
Science; Need of Environmental awareness.
Introduction to global environnrental pr.oblems.
1.3 Components of Environment
The atmosphere or the air: Layers of Atmosphere.
Cornposition of air; irrporlance of atmosphere.
The hydrosphere or rr,ater: Importance of water.
distribution of li'esh u,ater at global. national and state
level. Hydrological cycle.
The Lithosphere or the rock and the soil:
Elenrentary composition of rocks in the earth crust.
Types ofrocks; Role of soil in shaping the biosphere.
The Biosphere or the living component of the
environment

'Ihe students will be

able to:
. Recall

the fundanrentals

of the

environment.
. Identiry+ the

components ofthe
environment (e.g..

Air. Water. and

Soil).

Module II:
Environmental
Factors and
Ecological
adaptatiorrs
(20 hours)

2.1 Environmental Factors
Climatic Factorss Light. Temperature of Air
(atrnospheric temperature), Rainfall (precipitation).
Hunridity of air, Atmosphere (gasses and wind), fire.
Topographic Factors: heiglrt of rnountains. direction
of mountains and valleys, steepness of slope and
exposure of slope
Edaphic factors: Soil-soil formation, soil profile. soil
erosion. soil conservation
Biotic factors: Intraspecific interactions; Interspecific
interactions: Neutmlisnr. Comntensalism- Mutualism-
Proto-cooperation. Parasitism, Predation.
2.2 Ecological adaptations
Plants - h1droph11es. nreso ph)1es. xeroplt)1cs. and

o Anal)ze the
interact ion ol varittus
environmental thctors.

o Identiti'and analr zc
the adaptations o1'
p lartts and an il:ta ls
u hich ri'ill help to
pr()tcct tlten].

frlSc lEaviromentttScimce - Scfrene att$lkhus - 2023 lfmission oxwarf,s 9



haloph).1es

Arimals - aquatic cond il ions-hrdrocoles: anrphibious
conditions or sec. hldrocoles
Terrestrial - nresocoles and xerocoles

r ldenti! and analyze
the interrelationship
between abiotic and

biotic factors.
. Recognize the

relevance of material
cycling within
ecosystems.

o Distinguish and
evaluate various
ecosystems.

N{odule III:
Ecosystenl
and its t;,pe

(20 hours)

3.1 Dcfinition
3.2 Components of ecosystenr
Abiotic conrponents: Liglit. Temperaturc. I'rcssure.
\\,ater. Wind. Soil
Biotic conrponents: Energr flou itr an ecosvstem:
Prirlarr production. Secondarl.' production: Food
chain: Grazing food chain. Detritus lbod chain:
Ecological pyranrids: Pyramid of number. I)1'rantid of
biomass. Plramid of energl: Food ueb: Ecobgical
indicators.
3.3 Biogcochemical cl cles
Gaseous clcles: Orlgen c1'cle. Carbon clcle and

Nitrogen c1,c le.

Sedimentary crcles: Phosphorus crcle and Sulphur
c)c le.

3.4 Tl pes of Ecosl stenrs
Terrestlial Ecosrl stems - I-orest- Grassland. Tundra
and Desen ecos-"-stem.

Aquatic Ecosysteurs - Frcslltater (l-akes. porrds.

rivers. strcanrs and u,etlands) and Marine (Oceans and

estuancs

o Analt,ze and eva luate
the levels of
organizations of
organisms.

r Evaluale the sanrpling
techniques lbr
\,egetation anall sis.

4.1. Population characteristics - Population growh
and its dynamics; Natality. Mortality, Growth
pattems; Age distribution. Malthus theory;
Community structure, Species diversity. Ecological
dominance. Ecotone, Edge effect. Ecological
equivalent, Succession and Climax.
4.2. Vegetation Analy'sis - Quadrat. Transect and

Point quadrat method of samplings - Deterrnination of
quadrat size and quadrat number (Wiegerts' and

Hendricks Methods).
4.3. Species diversity measures - Species richness -
Species lreterogeneity (Simpson' Indices. Shannon -
Wiener Indices) -
Girth class and Height class measurement.

4,4. Museolory - Plants and Animals - Collection
and Preservation.
Major Herbaria and Museums.
4,5. Taxonomy and Biosystematics
4.6, Biomass and Productivity estimation

Module [V:
Population
Ecology and

Community
Ecology &
Applied
Ecology

(20 hours)

Referencc llttoks:
I. IlLrgcne P. Odunt. I- rtttdantentals o1'llcoklql. (Natla.i l\rblishers- DchladLrn. ).2005
2. P. S. Vcnla. V. K. Agrrrral. Principlc's ol'l-_cologl. (S. ('lranci and co. Nc\, Delhi).l00ti
i. P. D. Sharma. Environmental Biolo . (Rasto i Publications. Meerut)

*|Sc lEaviroancat Sciaace - Scfiene dnd SltkSus - 2o2i lf,ftission otwards 10
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4
5

6
7

8

9

P. D. Sharrra. Ecology and Environrrrent. (Rastogi Publications. Meerut)
P. K. G. Nair. Principles ol Environnrental Biology. (llinralaya Publishing House. Nerv
Delhi)
S.V.S. Rana. Essentials ofEcology and environmenlal science. Pl ll learning.2Ol0
Shashi & Charvla- Textbook ofenvironntent and ecology. TataMccra\\,-Hill,20l I

Madhab. C. Dash. Fundamenrals ofecology. Tata Mccm\v-Hill. 2009
S.A- Nasinr. Elements of ecology, Axis Books.20l I

10. M. P. Aror4 Environmental Biology. (Hirnalaya Publishing House, New Dethi)
I l. Enger Smith. Smith. W. M. C. Brown. Environmental Science. (Company publishing)
12. K. E. F. Watt, Principles of Soil Science, (McGraw Hill Book Cornpany, New Delhi)
13. InhlDduction to Environrnental Studies. Turk & Turk
I4. Robert Leo Snrith. Ecolo and Field Biolo Collins collc blication)

Course
Outcornes

COI: Identi11,\'arious ecoslstetn's structule. l'unction and characteristics
CO2:Relate the characterizat ion of conrrrunily and its clorrinance as u,ellas co-
existins s,ith other conrntunitv
CO3: Describe the impomance of protection and conser.latior.r of biodiversit;,
CO4: Able to dillbrentiate various habitats and its salient ti:atur.es

CO -PSO ]\{APPING

ASSESS\TENT RUBRICS

PSOI PSO2 PSOS PS(X I'SO5 I'SO6 PSOT
col
co2
co3
co{

Direct Instructi on: Brain stornting lecture. Explicit Teaching. E-learning
(Video)
Interactive lnstruction: Active co-operative learning. Seminars. Cncup
Assignments. Librarl, u,ork and Croup discussion. presentation by
ind ividual student/ Croup repl'cset.ltative
Field rvork and field visits

N'lode of Transaction
Lcarner centr,'red tecllniqLle: Conrputer assislecl lcarlring & Indir idual
P11)icct teach ing

Face to face: Lecture ntethod & Dernonstration ntethod

Components
N'l a rlis

End Semester Evaluation 60
Continuous Evaluation 40

Test papers l6
'futorial with Seminar

lesentat ions/Discussions/Debatc . etc.
t6

Assignmctrt IJ

*/Sc EnvironmenufSciene - Scfrcne ant SllkGus - 2O2j Atmissbn owards 11
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l. Describe the components oferrv ironnrent.
2. Diflerentiate various environnrental faclols.
i. \\/rile an essay on sedinrentary cycles.
4. What are thc types ofecosystenrs? Explain rvith their peculiarities.
5. Elaborate nreasurcs for deterrlining species diYersitl,.

%Sc Ewirompnta[ Scictrcc - Scfrerru ad $tkSus - 202i Xy'mission onearf,s L2



I)ISCIPLINE SPECIFIC CoRE COTiRSE
Course Code &
Title }{SEVSOIDSCO2 - ENVIRONN,IENTAL POLLUTION

Course
Obiectives

The Course aims
. To gain knowledge on atmosphere and its composition
. To understand the tlpe and sources ofair pollution
. To stud)'the air quality nronitoring nrethods
. l'o acquire knori ledge on air pollution control rneasures
o fo knou'various policies and larls intended fol air pollution prevention

and control.

Moclules Content N,lotlrrle Outconre

Module I:
Environmental
Pollution - Air
Pollution -
Sources, effects
and control
measures.

(25 hours)

1.1 Introduction to Environmcnt
Environmental filctol's - Segntents ol
Ertvirortrttent - Man - lin\ ir(rnt'nent
relationship. anthropogen ic eli'ects on
the natulal environnrenl.
Envilonnrental degradation.

1.2 Environmcntal Pollution
Dcfinition. causes of cnvironllenta I

pollulion - populatiorr. urbanization.
industrialization. resource
corrsurrptiorr. delbrcstation-
agricu lture and tEnsportation.

1.3 Air Pollution
Dellnition. Air po llutants and
lhe ir sources
'fypes of air pollutants - printarl and
secondary air pollutants-Caseous.
solid and bio po llutants.
Moverlents and reactions of,
pollutants in the atllosphere
Reaclions of pollutants in the air to
fbrnr srr.roq and PAN - Acid rain-
ozone depletion. greenlrousc etl'ect
and global uarnting.
Factorc aft.cting air pollutants and
theil nrode of actiolts: climate.
tclnperature" huntidity and rvind
cLlrrents.
Inrpacts ol air pollution on: Iluntan
bcing. Plants. N4atelials. buildinus and
c linra(e.
Contrcl nreasures of Air pollution

Thc student ri ill be able to:
o ldentili thc environmental

factors and ils segntents.
o Apply and identifi, the

various sourccs ol air
pollution ancl understand
horv the1, conlribule to the
deterioration olair qua litl,

o Identill lhe sources. t\pes.
eflbcts. and conlrol nleasures
ol' cir polltrtion. arrd 1rr

explain the etl'ects ol air
pollrrtitrn rrrr ltunrorr lrealth.
the environrlent. and the
econollly.

r Desclilrc thc sourccs. cffbcls.
and control nreasurcs of air-

pollution. and an
understanding of the
ind ividual and collectivc
actions lhat can be taken to
reduce air pollution and
plotecl the envirorlrnent.

. Evaluate the control
rneasurcs of'air pollution. at
ind iv idua l. conrntunitr,. and
goverrrntcntal levcls.

Module II:
Walel pollution -
Sources. el}bcts

2.1 Definition and significance
2.2 Types of rvater pollution - Point and

rlor.lpoirlt source of $,ater pollution-

Identif, and evaluate the
various sources of water
pollution.

a

*{Sc- Enrtiroanenta[ Scierce - Scfrene ant SllWus - 202j ny'mistion onwards 13



and control
measures
( l5 hours)

surtice and !round\\ater poIlLttion.

2.3 Sources of \\atcr pollution
Donrcstic. Inciustrial. Aglicu itural and

Nalural soLlrccs
2.J lmpac( of rr:rler ;xrllution - r,rt

hunran l.rings. aninrals. platrts and

envilonntcnt.
2.5 Control nreasurcs of watcr

pollution.

o Analyze the complex
interactions between
different pollutants and their
impact on water quality

. Evaluate the different control
measures for water pollution,
including treatment
technologies, pollution
prevention strategies, and
government regulations.

Module III:
Soil / tand
pollution -
Sources. effects
and control
measures, Noise
pollution
(20 hours)

3.1 Sources of soil pollution
Natural sources - Natural calamities.
Anthropogenic sources - Agricultural
practices, Industrial and Municipal
discharges - Municipal solid waste
dumping - Landfill leachates - Plastics -
Radioactive leakage - Mining activities
and electronic wastes.
3.2 Impact of soil / Iand pollution-
Soil lenility - Soil microorganisms -
Effects on plants and animals. Control
measures.
3.3 Noise Pollution
Definition and concept of Noise pollution.
Sources of noise pollution - Indoor and

outdoor noise pollution. Natural and
Anthropogenic sources.
Impact of noise pollution - Impacts on
plants and animals.

o ldentili' tlre sustainable
agricullural practices in crop
rotation and integrated pest
[nanagen]ent

. E\aluate the proper disposal
of lrazardous waste and other
pollutants

. Evaluatc the regulations and
guidelines ftrr industrial
activil ies

. Creatc a nrodcl Io restore
thc conlanrinated sites
through renrediation and

rec lirnlirt ion techn iques
r Appll' and understand the

no ise-rcduc ir.rg technologies
ill transponatiolr and other
inciustries levc'l

. Crcate public auareness on
the halnrf'Lrl eflects of noise
pollut ion.

Module lV:
Radioactive
Pollution-
Thermal and
Marine Pollution
(20 hours)

-l. l Radiorctivc pollution
Definition and scope ofthe study.
Types and sources of Radioactivity
Natural and manmade radioact ivity
Radioactive pollution episodes
Precautions and control measures.

Thermal pollution.
lmpacts of thermal pollution -aqual ic
fauna and flora.
Control measures of Thermal pollution-

.3 Marine pollution
Detlnition
Sources of Marine pollutiorr -Natural
and Anthropogenic sources
Control measures
Pollution stalus 01' coastal and ocean
\\,aters.

r ldentif the radioactive
contamination of air, water,
and soil. affecting the natural
environment and its control
measures

r Apply and imPlement the
proper safety measures and
disposal methods. and a
healthier environment for
futurc generations.

. Construct a model for proper
disposal of waste
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Oil pollution - Sources - eflects and
contrcl measures.

Refercnces Reference:
l. B.K Sharnra * Envfuonmental Chemistry - Goel publication.
2. A.K. De - Environmental Chernistry
3. Khopkar. Shripad Moresh*ar. Environrlental Pollution- r..r.-e*' Aee

lntemational (P) LId.. Delhi.200,+
4. Maquita K. Underslanding Environnrental Pollution. Carlbridge

University Press. 1997
5. R.K. Pollution. Cambridge Pollution. Cambridge Delhi.20l.1
6. Tanmol' Rudra &Pollutbn. Cambridgc. N,larine Pollution Control and

Pollution. Cambridge prakashan.20l 7
7. Pollution. Carrbridge of Environlnental Chemistry & Pollution Pollution.

Carrbridge Delhi.20l8
8. Palekar. Aradhana. Air Aradhana. Air Delhi .20 | 8
9. Prila Ranjan Trivedi. Watcr Pollution and Environmcntal Analvsis Nerv

Delhi.20l 8
10. Krishnarlurlhl,. Aishuar;,a. Water Pollution and Its Contrcl. Mittal. Nerv

Delhi.20l6
I I . 'l'1agi and Mehra - Environrlental Clrentistr)
12. P.R. Tlivedi & Raj Curdeo - Environn.lcltta I \Varer and Soil Analysis.

Akashdeep Pub. House. r-e* Delhi.
13. V. K. Ahlullalia. Environrlental Chenristry, Mahe books. India
I,1. S.P. Misra and S.N. Pandey. Essential Environmental Studies. ANE

Books Pr.t. Ltd.
15. S.A. Abbasi. I 998. Environmental Pollution and Its Conrrol. Cosenr

Internat ional. Pondic
Coursc
Outcorncs

COI: ldentil.r' various atmosphe ric larer and its inrponance
CO2: Apply and analyze the details about source, types and intpacts of air.
\\'ater and so il pollution
CO3: Identif\ the santplin-u ancl analvsis of thc air. uater and soil pollutants
in lhe environmcnt
CO.l: Evaluate the various air. \\alcr soil pollution control measures
CO5: Apply and analyze the various policies related to air. rvater and soil
ollution vention and control

CO -PSO ]\IAPPING
PSOI PSC)2 PS()3 I'SO{ I'S()5 I'S(XI PSOT

c()t
CO2
col
co{
c()5
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Teaching Learning
Strategies

Direct Instruction: Brain storming lecture- Erplicit Teaching. E-learning
(Video)
Interactive Instruclion: Active co-opetative learning. Senrinars. Group
Assignnrents" Librar;' rlork and Grcup discussion. Presentation b)'
ind iv idual student,/ Gfoup representat ive
F'ield work and field visits

Mode of Transaction Face to face: Leclure nEthod & Denronstration nrethod
Learner cenlered lechnique: Computer assisted learning & Individual
pr oject teaching

Components llarks
End Semester Evaluation 60

Continuous Evaluation 40

Test papers l6

Tutorial with Seminar
presentat ions/DiscussionVDebate. etc.

t6

Assignment 8

ASSESSMINT RfIBR]CS

Samnle Ouestions to tcst Outcomes

l. Write the nrajor impacts olantllopogenic actil'ities on the natural environtrcnt?
2. What are the causes and eflects ofagricultural pollution')
3. Explain lhe environlrenlal costs of industrialization?
4. Discuss various segrnents of envil onntetlt.
5. Enumcrate tlre various slandard procedttres fbr the estinlation of\\ater polltrtion

paranreters.

XlSc Entkomeattt Science - aatgllahus - 202i Af,mixioa ownrf,s t6



DISCIPLINE SPECIFIC CORE COTJRSE
Course Code &
Title MSEVSOTDSCO3 - ENVIRONMENTAI CHEMISTRY

Course
Objectives

l-he Course aims
o To study the basics of environntental cherristry. chemical reactions

involved in \\atet'and electro kinetic propefties.
r To understand the meaning ofenvironrnental clrentistry
r To deflne atrrospheric pollution. Iist reasons lor global u,arnting.

greenhouse ell'ect and acid rain
o fo describe causes ofall pollution

iVlodules Content Module Outcome

N{odule I:
Fundar.nentals

of Chernistry

( 1 5 hours)

l.l. Cor.rcepts and scope of environrnental

chemist),
l.2.Principles of Biogeocl-ren-rical c1,cle: N. C.

P. S & Water
1.3. Antluopogenic acti\ iries on

biogeocl.remical cycle
l.l. Stoiclrionretlr & its applicatiorrs

1.5. Chemical Kinetics- Control of reactions.
First. sccond arrd zero ordcl rcactions

1.6. Catall'sis

1.7. Chemical Equilibria
1.8. Solubility Products

1.9. Unsaturated ar.rd Saturated Hydrocarbons
I.10. Radio nuclides & enviromnent

The studcnt will be able
to
o Idcntily the basics of

Environnrental
chemistry

r Cain the knorvledge
of clrenrical and

biochenrical cycles
& theil princip lcs

o Recall the basics of
stoichiomelrv &
chenr ical kinelics

o Discuss the basic
concept of radio
nuclide and its issues
associated rr'ith the
envirclnment.

Module II:
ll'anslbmration
ofRefi?c1ory
Organic
corrpounds in
the
Environment
( l0 hours)

2.1. Soap &Slnthetic detergent (Surllactant) -
cationic. anionic and non- ionic dcterger1ts.
Modified detergeltts
2.2. Pesticides and Fertilizers -Classilication.
Degradation and Analysis of pesticides. -
Pollution due to pesticides" DDT. Endosulfan
and its nrolecules, Tlpes of svnthetic fbrtilizers
& its envir onmental effects.
2.3 Poll.chlorinated Biphenvls (PCB)
2.4 S1'nthetic poll'mcrs - Classiflcatbn.
pl'operties and applications - Special refbrence to
PVC. Thermoplastics & thermosetting plastics -
Advantages & disadvalttaces of svnthet;c
poll nrers
2.5. Biodegradahle & non-bio degradable
polvrlers
2.6. Petroleu;l products- '[1pes o1'lirels- Paratlin

Anall'ze in detail
about soaps and
detergcrlts.
Identitl, the
pollution caused b1,

clean ing prcducts.

a

a
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Module III:
Chemistrl of
Environnrenta I

con.rponents

(30 hours)

3.1. Chemistry of Atmosphere
History and evolution ofthe earth's atmosphere.
Structure and composition of atnrospherc.
Chenrical composition of a1r'r'losphere

Classification of elements in the atnrosphere -
Water. CO:. NOr. SOr. O:. Ozone. Chenrical
speciation. Parlicles- ions. and radicals in the
atmosphere.
Chemical processes for the lormation of
lnorganic and Olganic Pafticulate rrattel'.
'['herrnochenrical and photochernical reactior]s in

the atnrosphere.
Tenlperature inversiorrs. Atmospheric lapse l'ate-

Adiabatic lapse mtc. uet and drv adiabatic lapse

rate.
Photochemical snrog- Oligin and occunence -
Oridizing and Reducing snrog - Ecological
eflects.
Oxygerr and Ozone chernistry - Ozone layer -
Cliemistry ol ozone lal,er - Ozone clepletion
Mitigatiorr of ozone depletion. Eco Ii'iendly
coo lants.

Chemistr-v olatrnosplrelic po I lutants.
Acid rain and its ecological effects.
3.2. Chemistry of Lithosphere
Structurc and composition of Iithosphele.

Chenrical propefties of inrpoftant rocks and

nr inerals.

Chenrical characteristics of soil. Organic and

inorganic corrponents of-soil- Soil horizon.

l-onnatiorl ol' suil- Soil lonning proccsscs.

Wcathering and pedogenesis.

Soil pollution. Fate olchenricals in soil.

Soil erosion

3.3. Chemistry of Hl,drosphere
Ilydro logical clcles.
Conrposition and structln'e of pure ua1er.
Physico cherrical properlies of *'ater and

aqueous solution.
Solubilitl of solids. liquids. and gasses in \\'ater.
Chenrical reaction and equilibrium in rvater.
Carbonate equilibriunr. Metal ion cquilibliunr.
Redor equ ilibriurn.
Natrrral organic componcnts i11 \\'ater.

o Discuss the basic
structule &
composition o1

atnlosphere &
Iithosphere

o Analyze the different
types of air & soil
pollutants. sources &
its eflects.

r Explain the fhte of
pollutants in thc
atnlosphere &
lithosphere.

o Analyze the various
reactions taking place
in the atmosphere &
litlrosplrere

. Estirrate the harrnlul
ellects caused by air'
and soil pol)ution

o Describe the
hydrological cycle

ldentifo the basic
knorvledge of water
and its properties
Draw the reactions
related to uater

o

a
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Module fV:
Analltical
Techniques
(20 hours)

4.1, Gravimetry
Principles and applications of gravimetric
methods with exaniples
4.2. Volumetric methods
Standardization of Reagents.
Acidirnetry. Alkalimetry. Dichrometry.
Iodonretr1,, Iodinretrl,- Complexonretry-
Colorimetry. and Cerinretry.
4.3. Instrumental methods
pH nreter - glass and relbrence electrcdes - Ion
select ive electrodes
Conductolnetry - Electrical conductivity
n]easufenlent
PotentionretrJ
Nephelorrietry - Turbidinietry - Sulphide
deteflIination
Spectl ophotomctr:v - Beer-Lambeft's larv -
Deviation fi'otn Beer - Lanrbelt's lau, - U.V
visib le Spectl ophotometer - Mass
spectr ophotometers)
Flame photometD, - Detenninal ion of Metals
(t.Na. K)
Ator.r.ric absorption spectrophotometry
app licat ion
Atonric emission spectrophotometry
Dosirretry - Geiger Muller counter - Scintillation
coLlnter.
Electrophoresis - Cel Electrophoresis
Irnmunoeleclroplroresis (ELISA. blotting
technique. RFLP)

r Explain the basic
principles ol
analltical
equipments

o Descrihe the
gr avinretric-
speclKlscop ic

analys is.
r Conrprehend the

various sampling
techniques

. Idcntity the
applicat ions ol
gmvinrctric
teclmiques

. I llustrate the
app licat ions of
electlophoresis &
blotting

References I . Stanell, E. Manal.nn. Environmental Chemistry. Willard grant press.
Bosron. Massachusetts. loth Ed.. 2017

2. B.K Sharnra. Env onntental Clremistry. Goel publication.
3. A.K. De. Environntental Chemistly. Nerv Age International

Publishers. Neu, Delhi.
4. R.A Bailey. Chemistry of the Envitonmenl. Acadentic press. Neu,

York 1993.

5. J. 'folg1'essy'. Chentistrl and Biology of Water. Air. Soil. Elsevier,
Arnsterdanr" 1993

6. E.K. Gaur. Textbook of Environnrental Cheniistry. Sonali
pnblicatiorrs. Nerv Delhi.20 | 9

7. S.M. Khopkar. Basic Concepts ol Analltical Chemistr5,. Neu, Age
I nternational Publ ishers.2023

8. FI. Kaur'- Pragati Prakashar.r. Envircnntental Cherristry" Meerut.2Ol I

9. Vanloon. Wary. Environrrental Cher.nistry- Oxfbrd Univcrsity. Neu,
York 20 I 5
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10. Vogel - Analltical Clremistry
I l. D.A. Skoog and J.J. Leary. Principles oflnstrurnental Analysis. 4th

ed.. Saunders college Publishing. Fort Worh. 1992.

12. Standard Methods fbr l-he Exanrination of Water and Waste\\"ter-
APllA. 2l(Ed. Washinglon DC

13. Lain. Man' and Malcohn S Cresser- Environnrental Chernical
Anall'sis. International texbook cornpany (pub). Ncu,York. 1983.

1.1. V.K. Ahluu,alia" FlnvironnientaI Chenristrl,. Ahe books. lnclia
15. S.M. Khopkar. Basic Concepts olAnalytical Chenristly. Wile1,

Eastern Ltd.. Nerv Delhi.
16. Daniel C. Harris. Quantitative Chemjcal Analysis. ,+d'Ed... W.H

Free n.nn and Cor.npany. Nerv York^ I 995.
Course
Outcomes

COl: lnterpret the clremical reactions in \\,a1er- air and soil environnrent.
CO2: Apply chernistr5, principles in anall,zing pollution ol $ater. ail and
soil environment.
CO3: Analyze the fhte of chemicals in the environnrent and sussest
relevant interventions-
CO4: Execute the knouledge on qualitative and quantitative techniques

CO -PSO NIAPPING

ASSESSMENT RLTBRICS

PSOI PSO2 PSO.3 PSO] PSOS PSO6 PSOT
cor
co2
cC)3
COJ

Teaching Learning
Strategies

Direcl Instruction: Brain ston'nins lecture- Explicit Teaclring- E-
learning (Video)
InteractiVe lnstrlrction: Active co-operative learning. Senrina|s.
(iroup Assignnrenls. I-iblary u'olk and Group discussion-
Presentation by individual student/ Group representative
Laboratory visit

Mode of Transaction Face to firce: Lecture n.ethod & Dernollstratiolr nrethod
Learner centered technique: Conrputer assisted learning & Individual
project teach in9

Components Marls
End Senrcster Evaluation

Continuous Evaluatiolr

Test papcrs l6
Tutorial with Senrinar
presentat ions/DiscussionVDebate, etc.

Assignnrent 3
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Sample Ouestions to test Outcomes

1 . How do the properties ofwater changes by the addition ofsolute?
2. How the phosphate content in detergents threatens the environment?
3. Briefly explain the mechanism of formation of acid rain
4. Discuss the fate ofpesticides in the environment
5. Describe the process and principle ofelectrophoresis and its applications
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DISCIPLINE SPECIFIC CORE COURSE

IIISEVS0IDSC0{ - PRACTICAI IN E\VIRO1\-['ILNTAL I]IOLOGY

Course
Objectives

l-he Course aims
o To make the student acquile praclical skills in the determination of

various ecological and microbiological parameters.
o 1b develop skill in the field ofVegetation analysis.

Modules Content Module Outcome

Module I
(20 hours)

Ecologv
l.l. Identification, Presen ation & Abundance of

Phytoplankton
1.2. Quantitatir.e anrl Qualitative analvsis of

PhYtoplankton & Zooplanktons:
a) Lackey's Drop Method
b) Henroc).tonreterMethod

1.3. Primary Productivi(v-Light anrl Dark
bottlc method

1..1. Study of Phl,toplankton
1.5. Studl' of Zooplankton
1.6. Determination of nater transparency b1, Secchi

disc
1.7. Deterrnination ofpH and temperature of\l'ater

The student rvill be

able to
r Gain kno'"r,ledge

lor analyzing the
eflects ol
ecological lactors

o To have a practical
knou'ledge ofthe
abiot ic -biotic and
biotic-biot ic
interaction

Module 2
(20 hours)

Vesetation Studics
2.1. Determination of rlinirnunt size ofthe quadrate fbr
Yegetation stud)'
2.2. Studl,oli,egetation density by quadrate method
2.3. Study ofvegetation fi'equencl'b1 quadralc nrethod
2.4. Estimation of bionrass

r Calculation of
quadrat for
vegetation studies

Module 3
(30 hours)

Enr.ir nnmental Microbiologl-
3.1. General Laboratory Safet-v

3.2. Laboratory equipment and its familiarization
a) Microscopy
b) Cornpound Microscope
c) Hemoc)'to1neler
d) Autoclave
e) l-aminar Air Florv (LAF)
0 Hot Air Oven
g) Incubator
h) Water Bath
i) Filtel Sterilizalion

3.3. Sterilizrtion Techniques
3,.1. Ascptic Techniques for Transfer a Cultute
3.5. Bacterial Morphologl'
3.6. Culture Metlia

a) Mediunr lbr Micloorganism Culturc

o

a

o

Cain knorvledge
in basic
microbiological
equipment.
Gain insight into
the basics of
microbiology
llonr practical
aspects.

Cain skill 1br

analyzing
rnicrr::rbes

*!Sc. $tstironncntat Scierce - Scfrenu dnl EttoSus - 202i "Alnissiort onwar[s 22

Course Code &
Title



b) Preparation of Nutrient Broth
c) Preparation ofNutrient Agar Plate
d) Preparation ofAgar Slants fbr the Preservalion of

Microorganisms
e) Preparation ofPotato Dextrose Agar (PDA)

3.7. Preparation of bacterial smear
a) Preparation of Bacterial Smear fi'ortr Nutrient Broth
b) Prcparation of Bacterial Sntear fi'or,lr Nulrient Agar

3.8. Inoculation & Culture techniques:
a) Spread plate
b) Pour plate
c) Drop inocu lation
d) Streaking on plate

e) Scrial dilution method of estimation.
Module {
(10 hours)

{.1. Staining Techniques and nricroscopic obsen'ation
rr) Sirrrple Slirirrirrc ol-Brctct ia

lr) (lrarrr Staining olBacteria
c) Endosporc Staining
d) Negative Staining

-1.2. Cultivation and enumemtion of bacteriophages
(Coliphages) from rau' sen :rge. ( Dentonstrat ion on ly)

.1.3. Assessnrent of uater quality by Total Coli, Fecal
colifornr
{.{. I\Iost Prob:rble Number (1\lPN) technique for

Coliform anall sis
{.5. Sampling, isolation and cnunreration
of nricroorganisrns in soil sanrples

a) Tl lB Load of the Soil Samplc [r1 Pour Plarc
N{ethod

tr) THB Load of the Soil Sample b), Pour Plarc
Method

-1,6. Detection of bacterial motililr.- Hanging drop
mcthotl
{.7. l}iochemical tcst for chamctcrization of bacteria

a) Catalase tcst
[r) Oxidat ion Fcflnentation 'l'est

{.8. Isol:rtion of Fungi

o Gain insight into
the staining
techniclues.

. Gain basic
knorvledge in
sampling.
isolation ol
bacteria

Course
Outcomes

COI: Outfitted uith hands-on kno* ledge in the qualitative anallsis ol'Ecological
and nriclobiobgicaI parameters.
CO 2: Outfitted rrith hands-on knou,ledge in the quantitativc analysis ol'Ecological
and nr icrobio Ioeical pararneters.
CO.3: Able to condLrct ve.getation anah sis tirr lbrest ntanagctltent
COI : Skill der elopment tbr IC I'

Refcrences

I . Anrc|ican Public l-lealth Association (APHA ). Anterican Water Works
Association. (AWWA) and Water Environnlent l]edemrion (WEF) (2017).
Standald Methods lbr the Exantination ol'Waler and Waste\\,ater. 2-lrd edition-
ISIIN: 978-0-8755i-287-5: Parr 1000: P. 5.11.

l. L|.\l.-P. 2002. Global environntcnt (Jutlook. Llnh Scan Publications Ltd..
[.ondon
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3. P. Cot greave and L Forseth. 2002. Introductory Ecolo-u1.. Black$'ell Science
4. B. Freednran. 1995. Environmental Ecology. Academic Press
5. E.P. Odunr. 1993. Fundarrentals ol'Ecolog1,.
6. t:.P. Odunl and Car1 W. Barretl. 1971. Fundamentals of ecolog\,. Vol. i.

Philadelphia: Saunders.
7. R.L. Smith. I990. Ecology and Field Biology. Harper Collins Publ.
8. R.L. Smith and l'.M. srnith.l998. Elenrents of Ecolocy. Addison Weslev

Longman Inc.

CO -PSO \'IAI'PING

ASSESS}fENT RTIBRICS

SaurDlc Ouestions to test Outconres

l. ldentifl given microorganisms.
2. Deterrrine the minin.runr size ofquadrate using the given data.
3. Write down the principle and procedure for the deternrination oftransparency usirrg

Secchi d isc.

PSOI PS02 PS03 PSOT PSOS
col
c(J2
col
c(){

Teaching I-earning
Stratcgies

Direct lnstruction: Brain stonning lecture. Explicit Teaching
Intemctive lnstruction: Active co-opelative learning- Library work and
Group discussion- Hands on training
Field visits

\lorle of Trlnsaction Face to face: Lecture method & Denronstration method

Componcnts Nlarlis

End Senrester Evaluation 60

Continuous Evaluation .10

Pr"actical Examinatioll

5

lnternal r iva 5
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DISCIPLINE SPECIFIC ELECTI\TE COURSE
Course Code &
Titlc N,ISE,VSOl DSEO I . BIODIVERSITY CONSEIIVATION

Course
Olrjectivcs

The Course aims
o'l-o gain knorvledge of l ndanrental concepts rvithin conservation and

biod iversity
e To understand tlre main tltreats to lriological diversity and the abilit],to

evaluate the efi-ects ofhunran influerrces such as lrabilat tizgrnentation.
clinrate chan{.les and invasive species on biodiversity

o To understand the relationships and conllicts between social
developnrent and conserl'ation of ecos\.stents: as trcll as moml and
ethical issues

o l'o analyze intbrmation senemted tiom scientilic investigations and use
lindings to address conservation and biodiversitv issues.

Nlodules Content Modulc Outconrc

Module I:
Biodivershy

and its
Conservation
(20 hours)

l.l. Introduction
Deflnition. 1'lpes ol biodiversitl, such as
genctic. specics and ecclsl,stent biodiversity;
Biodiversitl, at Global. National and local
Ievels: The mega-d iversitv countries ol tlrc
rrorld: Bioseolrraphical classification ollndia.
ln'rpo(ance and valuc of biodiversity:
consurlptive use. productive use. social"
ethical. aesthetic and option Yalues

1,2. Nleasurcment of Biodit ersi['
Spccies richness. species diversity. Simpson
lndex. Shannon Wiencr Inde:l' Alpha. Beta
ancl Carlma Diversitr

1.3, Threats to Biodir crsitl
Habitat loss and degradation. poaching ol'
rvi ld I if'e. intr oduction of e\otic spec ies. genel ic
pollution. clinrate change. rnan s ildlite
cont)ict: Endangered and endenric species o1'

Inclia; exlinction olspecics. ke1, stonc species
l.J. Hotspots of Biodilersi(r'

'fhe student rvill be
able to:
. Identily the basics of

biodiversity - global.
national and local
levels

. Know the values of
biodiversity and its
threats

. Measure
biodivelsity and to
track disturbances in
an ecosvstent.

r Idenlily 1he th|eats
of biod iversity and
its causes and
impacts

r Identify the hotspots
of biodiversity

Module II:
Biodiversity
conservation
(20 hours)

o Measures of
conservation of
biod iversitl,

o Different iate the in
situ & ex situ
conscrvation and their
imporlance.

o Assess & anahze the
different * ildlitb
conselvzltion pro-jccls.

o Recognize and
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2.1. In Situ Consen ation
Protccted are'as-Nationa I parks. Wildlile
sancluaries. [3 iosphere reserves - Dctin it ion.
Corrcept and short description and intpo11ance
o1'major nathnal parks - .lint Corbet. Keihul
Lanr.iao. Kerzi Ranga. Kanha" Sariska. Gir.
Bandipur. etc. - Major national parks in
Kerlla.
C()rlcept and short description and irtrpoftancc
o1' major u,ildlifb sanctualics - Blritarkanika.
Sathya Mangalaur- Ilrahnraeit i. Kolleru.



Borail. etc. - Major u,ildlife sanctuaries in
Kerala.
Concept and short description and inrponance
o1'major reserves - Nilgiri Biosphere Resen e.

Agasthyamalai Biosphere Reserve^
Surrdarbans. Andaman and Nicobar. Gulf ol
Mannar-

2.2, Ex Situ Consen ation
Botanical gardens. zoos. aquaria- National
Bureau of Plant Cenetic Resources (NBPGR).
National Bureau tll' Animal Genetic
Resources (NBAGR). Docunrenting
traditional knowledge.

2.3. Wildlife Consenation Projects - Project
Tigcr. Proiccr f lephant. ctc.

2.1. Sacred groves uitlr special relbrence to
Kerala

docrxrent tradit ional
knowledges

o Anal)ze the values of
sacred groves in
conservation of
biod iversity.

Module III:
Global strategy
for
conservation
(20 hours)

3.1. Important International Conferences
for Conseruation - CBD. Earth Summit,
Stockholm conference. Nairobi Conference,
Montreal Protocol, London. Rio Declaration
1992. Berlin Mandate. Geneva Convention.
Kyoto hotocol 1996, Johannesburg
Conference, UNFCCC etc.

3.2. NGOs for Biodiversity Conservation
(lntemational and National)

3.3. International Efforts for Environmental
Protection

a

o

Know
international
conferences
biodiversity
conservation.
Recognize
NGOs and
roles
conservation

1ir r

the
their

in
of

the

biod iversity
o Apply & analyze

d iflbrent
internat ional
e1Tofts fbr
conservation of
biod iversity.

Module IV:
People's
movement for
environmental
conservation in
India and
Environmental
legislations in
India
(20 hours)

{.1. l'eople's \Iovement for Environmental
Conscnztion - Bishnoi Moverlent. Chipktr
Movenlent. Nanrada Bachao Andolan.
Ap;riko mor cnrent- Sile'nt Vallel \loveme nt.
Baliapal N4or crnent.

1.2. Environmental Legislations - [)ctinition.
Ne-e'd & I)ulposc ol Environnrental
l-egislatiLrns - I-egal pri'rr isions in lndian
C'onstitution - I-aus relate'd to rrater. air &
Forcsts ancl uildlift - (lcncral errvironnrenlal
Ias s.

a

a

Recognize the
different peoples'
movements for
environmental
conservalion
Aware of the need
and purpose of
environmental
legislations in
India.

l{ellrenccs Reference Books:
l. S. S. Purohit. Q. J. Shammi and A. K. Agar$.al. A 'l'ext Book of

Environmental Sciences. Student Edition (Agrotrios). .lodhpur.
2. D. K. Astlrana and Meera Astlranir- A Text Book ol- llnvironnlerlta I
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Studies. S. Chand & Co.. New Delhi.
3. Andal. Fatik Baran. Biodiversitl'. Asian Books. Nerv Delhi.2009
.1. M. Lakshnri Namsaiah. Biodiversitl and environnrent. Discoverv Pub.

House. Nerv Delhi.2004
5. P.D. Sharnra. Ecology and Environrnent. Rastogi Pub.. Nerv Delhi.
6. S.C. Santara. Environntental Science. New Central Book Agency (P) Ltd..

Kolkata.
7. .1. L. Chapnran and M..1. Reiss. Ecology: Principles and Applications.

Canrtrridge Universitl' Press. U.K.
8. Pmbodh. Maiti. K. Biodiversitl,. PHI Learning. Nerv L'\lhi.2Oll
9. T. N. Khoshoo- Environntental Concelns and Strategics. Ashish

Publishing Ilouse. Nerv Delhi.
10. E.P. Odunr. Fundartrentals of Ecolog). W.B. Saunders Co.. Philadelphia.
I l. Handbook of Environntental Latts. Acts. Rules. Guidelines.

Conrpliances and Standards. Vol. I and ll. BS Publications. lly,derabad.
12. R. C. Chaturvedv and M.M. Chaturredy. Larv on Protection of

Environnrent and Prevenlior.r of Pollution (Central and States). The Law
Book co. (Pw.) Ltd.. Allahabad.

13. R. K. 'flivedl' and P.K. Goel. Practical Methods in Ecology and
Environrrental Science. Enviro Media. Karad.

l.l. P.S. Vernra and V.K. Aqarlal. Environrrrenral Biologl. S. Chand & Co..
Ne*, Delhi.

Course
Outcomes

COI: Idcnlily interactions antong ecological and sociocultur.al variables in
the context o1'conservat iorr issues.
CO2: Able to outline dilJerent concepts ol' biodiversitl. and discuss spatial
and tenrporal aspects ofhiodir ersirl
CO3: Ablc to outline the biodiversitl and ccosrstent serl ices concepts and
tlreir relevance for nranagentent of natuml resources and a sustainable
developrlerrt
CO4: Interprer the difl-erent global impacts and its eflect on ecosystems

CO -]'So }I-{PPI\G
PSOl PSO2 PS03 PSO{ PSO5 I'SO6 PSOT

cor
co2
c()3
co{

Teaching Lcarning
Strategies

Direcl Instl'uclion: Brain stornting leclure- Explicit 'feaching- E-
lcarning lVideo)
Intcraclive Inslruction: ActiVe co-operatit.e Iearning. Senrinars.
Ciroup Assistnrncnls. Librarl u ork and Gr.oup d iscussion.
I)rcsentation bl. individual student/ (iroup representilti\e
F icld r,ork and llcld visits

NInde of '['r'ansaction Face to lace: l-ecture nrethod & Dentonstratior.l nletllod
I-carner ccntered tcchnique: Conrputcr assisted lcarning & tndividual
proiccl teacltins
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Components N{arks

End Serrrester Evaluation 60

Continuous Evaluation 40

Test papers l6
Tutorial with Seminar
presentationyDiscussions/Debate. etc.

l6

Assignment 8

ASSESSMENT RUBRICS

Sirrnule Ouestions to tcst Outconres

'r\,hat are the major issues of biodiversitl,?
Discuss about the distribution olbiodiversitl, in India
Briefly explain the factors influencing biodiversity?
What are the traditional systems of knowledge and practices? How does a comtrunity
adopt it. explain?
Why does conserving global biodiversity matter? Explain.
Discuss Ihe legislation for conservation and managelnenl in India?

I

2
J

4

5

6
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Course Code
& Title MSEVSOTDSEO2 - GREEN TECHNOLOGY

Course
Objectives

The Course aims
o To familiarize the green chenristry
o To Iearn about lhe control and renredial n'reasures ofgreenhouse eflect
o To knou, about tlre various analltical green methods
e To understand the toxic eflect ofvarious pollutants
o The understand the biological nrethods of deternrining the water

pollution
o To knor.v the soil and thermal pollution

llod ules Content N'[odule Outcome

Module I:
Soaps and

detergents
(20 hours)

1..1.

1.5.

I.l. Soaps. dctergents and detercent
builders-prcparation.

Diffbrence betu,een soap and

detergents.
Cleansing action of soaps and

detergents.
Soaps and detelgents as pollutants.
Sharrrpoo and toilet soap

prcparation

1.2.

1.3.

Module ll:
Food poisoning
(20 hours)

2.1. Food poisoning-fuod poisoning caused
by chemicals- poisonous plants and

microorganisrns.
2.2, Food hvgiene in the prevention of
fbod poisoning

. Recogl']ize the cheniicals
causing food poison ing.

o Knorv about the
lnicroorganisms and
poisonous plants tlrat
cause food poisonin-e.

Module III:
Green
Cherristry
(20 hours)

3.1. Creen Chemistlr. Principles of Green
Chemistr'1'
3.2. Design of Green S1'nthesis.
micro\ave assisled green svnthesis.
preventiol'r of u,aste and by'products.
3.3. Atom Econorrl,.
3.4. Ptevcntion of chenr ical accidents.
3.5. Diels Alder reaction

r Recall thc basics ofgreen
cherl istrv

o Knou,about the details of
green s-'-nthesis.

r Recoqnize thc prevenlive
lneasLlres lor chenrica I

acc idents.

Module IV:
Water Analysis
and Solid
wastes
manage,nent
(20 hours)

4,1. Water Analysis-Water quality
monitoring-sampling-analysis of water
4.2.Physico-chen.rical and biological
parameters of water - Eutrophication.
4.3. Water quality standards-WHO, BIS.
4.4. Solid wastes management-Solid
u,astes- T1pes. disposal nT ethods-sanitary
land filling, incineration, recycling,
composting-composting :nethods-indoor
and Bangalore nrcthod, Windrows method.
Vernricomposting

r Apply & analvze water
qualitl'

o Apply & analyze solid
\\'aste ntanagetnent.
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DISCIPLT NE SPECIFIC ELECTT\E COURSE

The student u,ill be able to
o Diflbrentiate soaps and

detergents.
o Identiii the po llLrtion

caused by c leaning
products.



References Rcference Books:
l. V.K. Ahluwalia. Creen Chernistry
2. V.K. Ahluvralia and Kiduai^ Neu, Trends in Green Cherristry
3. S.P. Misra and S.N. Pande1,"2009. Flssential Environmental Studies.

Ane Books Kidwai.
.1. S.C. Bhatia. Environmental Chemistrl,. CBS publications
5. A. K. De. Environrnental Chernistry.
6. E. Bharucha. Text Book of Environnrental Chenristry. Oxford & IBH
7. V.K. AhlLru,alia and Sunita Malhotra. Environmental Science. ANE

Books Pr4. Ltd
Coursc
Outcomes

COI: Gain knowledge in principles of green chernistry
CO2: Analyze the toxic elfect of various pollutants
CO3: Identifu the biological efFects ofvarious chemical conrpounds
CO4: Knowledge about water analysis and waste management

CO -PSO MAPPING

ASSESSNIENT RUBR]CS

PSOI PS02 PSO,I PSC)5 PSO6 PSOT
COI
co2
c()3
co.l

Teaching Learning
Strategies

Direct Instruction: Brain stonrins lecture. Explicit Teaching. E-
learning (Video)
lnteractive Instruction: Active co-operative Iearning. Sen]inars.
Group Assignr.nents. l-ibrar1, work and Group discussiolr,
Presentation b-v individual student/ Group representative

N'lode of Tr:rnsaction Face to face: Lecture method & Demonstration method
Learner centered technique: Computer assisted leaming &
Individual pro.iect teaching

Components Marks
End Senrester Evaluation 60

Continuous Eva luation 40

Test papers

Tutorial with Seminar
presentations/Discussions/Debate, etc

l6

Assigrunent 8
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Sample Oucstions to test Outcomes

l. I)il'lbrentiate be'ts'een soap and dctersents.
2. Briel)1'explain tbod poisoning and its causative agenrs.
3. Discuss on green chenlistry and its principles.
-1. \\'hat are tlte pre\.entiv!' t.neasures of chemical accidcnts?
5. Describe about $ater qualitr standards
6. Elatrorate the disposal ntethods of solid rlaste.
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Course Codc
& Title

MSEVSOIDSCOs - FIELD WORK

Course outcomc
Students are required to go for lield sudy in
research insl ilutions. u i ld I if'e sanctuaries. d i llLrent
ccos\ slen'ls. polluted llcas or cc(\touri\nl 5ites

situated sithin and outside Kerala.

Field visits to tcrrestrial/aquatic envilonrnents-Study
of ecologica I adaptations
Studl of vegetation of local areatct-rlleue canrpus-
Fauna of local area/campus

Tlle students are requirecl 1o subnrit a rcporl on lleld
visit.

The str.rdent u'ill be able
to

COI: Identif; r,arious
ecosvstem'S structure.
firnction and

characterist ics
CO2: Gain knorr Iedce
on various legal
provisions on
environnrent
CO3: Vigilant in issues

relaled to environnrent
CO4: Application of
knowledge to Ilre
societal level

FTEI,I) VISIT

(-O -PS() \I-I\PPI\(;

ASSESSNIENT RUBRICS
Components \Iarks

End Semester Evaluation 60

Continuous Evaluation ( Repor)

PSOI lrso2 PSOS PSO] PSOS I'S()6 I)SO7

cor
c02
c03
COJ

Teaching
Lcarning
Strategies

Field rvork and field visits. industrial training and visits

Mode of
Transaction

32

Onsite visit and denronstration. lnteraction $ ith experls

40
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SECOND SEMESTER
DISTRIBT]TION OF COTIRSES AND CREDITS

I 2 3 -l : 6 7 8
I)isciplinc Sllecific ( ourses Interdiscip

linara
Electir e/
Ceneric
ElectiYe

Nlultidisci
plinary
Elective
/Open

Elective

Ability
Enhancenr

ent
AEC

ski
Enhance

nrcni
Course
(SEC)

\'{lue
Addition
( ourse/
}IOOC
( ourses
(\,AC)

lnterush
ip/ Field
\1isit/i\Ii

nor
Project/l
nstitutio

nal-
lndustri
al llsit

Disser
tation/
Ntajor
Projec

ts

Total
CreditsSenre

ster
Disciplinc
56ciIic

Core
DSC

Discipline
Spccific
Ele.c'tire

DSE

2 DSC -5(-lC)

DSC -6(rtc)

nsc- 7(-lc)

DSC -8(.lC)

DSE - 3(3C)

OR

DSE- 4(iq

r\1DC-t(2C)

MDC- l(2C)

.\EC - i(2C)

AEC - l(lC )

sEC-l(tc)

sEC-l(lc)

vAC-l(2C)

23 Crcrlits

l6 Credits 3 Crcdits 2 Creditsr' 2 Credits 2 Credits 2 Cr€dits**

tMDC Offered for other departments. **VAC credit is not included here.
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SCHENIE

34

SECOND SEMESTER

Course Code Title of Paper
Contact

Hours/Week
N{a rli.s

L T/S P ESE CE T0tal Crrcdits
Discipline Specific Corc Courscs (DSC)

MSEVSO2DSCO6 Environmental
Engineering

60 .10 t00 l
MSEVS02DSCOT Atmospheric Science and

Climate Change
1 I 60 40 t00 I

MSEVS02DSCOS Environmental
Toxicology. occupationa)
health and saf'et),

4 I 60 '+0 I0o 4

MSEVS02DSC09 Pmctical in Environrrental
Chernisrv 8 6t) -10 t00 .l

Discipline Specific Elective Courses (DSE)
MSEVSO2DSEO3

OR
MSEVSO2DSEM

Hydro logy and
Management

Water

I 60 .+0

Energy & Environment

N{ultidisciplinary Elective (MDC) (Offered for other departments)

MSEVSO2MDCOI

MSEVSO2I\4DCO2

lndustrial Process
1 l 60 .10 100

.)

Industrial Pollution and
Waste Managenrent

Abili(r. Enhancement Coursc (AEC) (Offcred for othcr departnrents)

MSEVSO2AECOI

MSEVSO2AECO2

Solid Waste Management
l I 60 -+0 t00 2

Water Management

Abilitl Enhancement Course (AEC) (To be obtained from other departments)

2 I 60 .10 t00 2

Skill Enhancement Coume (SEC) (OITered for other departrnents)

MSEVSO2SECOI

MSEVSO2SECO2

Disaster Risk Reduction
and Response ? l 60 40 I (X) )

Clintate Resilience

Sl<ill Enhancernent Course (SEC) (To be obtaincd fionr othcr clepaftments)

I -10 100 )
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Total 1) t20 280 700 23

Value Added Course (VAC)

MSEVSO2VACOI Water Quality and

Management *
l I 60 40 100 2

Course Code &
Title X{SEVSO2DSCO6 . ENVI RONM ENTAI ENCI NEERING

Course
Objectives

The Course airns
. To study the standard operating procedure for water and rastewater

treatment
o To study the design features of\\,ater trcatntent
o To knorv the biological treatntent olwastewater
. To understand the sludge disposal and treattnent

To knorv about designing features ofair pollution contlol deviceso

SECOND SEMESTER M.Sc. ENVIRONMENTAL SCIENCE PROGRAMME
Discipline Specific Core Courses @SC)

I\'l rxl u lt's Content \Iodule ()utcorne

Module I:
Introduction to
Environmental
Engineering

( l5 hours)

l.l Water Quality Parametcrs
Physical. Chenrical and Biological Paranreters.

1.2 Watcr Sampling
Types. Selection of Sanrpling Point. Equipment

Used. Sample Prcsel'\,atiol'l and Maintenatlce.

1.3 Water Qualit-\' Standards
In.rportance of Water Quality Standards. WHO &
BIS Standards. Industrial and Drinkins \\'ater
Sanrpling.

The student u,ill bc
able to:
o Gain basic idea

about
environrlental
engineering

r Recall the basics
ol uater quality,
paranleters.
various sanrplinu
nlethods and
\\ater qualitl
standards.

Module II:
Water Treatnrent
Process
( l5 hours)

2.1 Sources and Chamcteristics of Wastenater
Point and nonpoinl sources ol wastewater
characteristics of industrial ellluents
2.2 Water Treatment Process

Coagulation & Flocculation. Jar Test
Softcning - Boiling Method. Clarli's N{erhod. Soda Ash
Method. I-ime Soda Method. Zeolite Method & lon
Exchange Process

Filtration - S)ou- Rapid arrd Prcssulc Irilter
Disinfi:ction. Chblination. Ozonatir:rn and UV
Application.

r ldentify thc
soulces and
chalacterist ics

of \\,as1ewatcr.
o Gain

krtorl ledge orl
the basic \\atcr
treatnrent
ploccsses.
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Module III:
Wastewater
Treatment
(25 hours)

3.1 Municipal Seu,age and Industrial Treatment - Basic

Treatnrent Process and Florv Sheet Water FIou' Rates

and Their Assessment.

3,2. Unit Operations & Unit Processes

3,3. Pre-Treatn'lent and Prirrrary Treatmenl - Bar Rocks.

Crit Chambers. Colurninutors. Equalization and

Sedinrentation. Design Concept.

3.4. Secondary 'll'catnrent. Biological Unit Process.

Nature and Kinctics of Biological Grotth. Aelobic

Process. Activated Sludge Process and Its Modillcation.
Oxidation Ponds. Attached Gro\\th SYstem. Trickling
Filters. Rotating Biobgical Conductors. High-Rate

Anaerobic Reactor - CIS'| R. Up florv Anaerobic Filters -
UAFS. IJASB. Expandcd. Fluidized Bed Reactors.

3. l. Tertiary/Advanccd Treatnrent Sy'stenr. Filtratkrn.

Absorption. Nitlogen and Phosphorous Removal.

Biological Nutricnt Renroval (BNR)Systems.

3,2. Seu,age Disposal Methods.

3.3. Concept of (trnrnron Eflluent Treatnrent Planls
(CETP)

3.-1. Waste\\aler rcc\cling and zero liquid discharge.

o Distinguish &
differentiate
various rnethods
in nrunicipal
scwage and
industrial
\\,astewater
treatment.

o Diflbrent iate

unit operations
and unit
pr ocesses.

r Gain knolr,ledge
on various
aerobic and
anaerobic rvater
t re.rt rrle nt
rlethods.

o ldentif) valious
seu,age disposal
nrethods along
u,ith their pros
and cons.

r Describe the
Colnnron
Eflluent
Treatment Plants
(CETP) and zero
Iiquid discharue.

Module IV:
Air Quality
Standards. Air
Pollution
Control. and

Solid Waste

Management

(25 hours)

4.1 Air Quality Monitoring
Methods of Monitoring Air Pollutants

Standards of Air Pollutants - Air Quality Standards.

Air Sanrpling

Analysis of NO.,. SO,.. CO and Particulate Matter
-1.2 Air Pollution Control
Control of Particulate Matler - Gravitational Senling
Chamber. Centritigal Collector. Electrosatic. Fabric

and Wet Collector. Scrubber.

Control of Gaseous Contanrinants - Adsorption.
Absorption. Cornbust ion- Automobile Emission

Control.
4.3 Solid Waste Management
Municipal Solid Waste: T1pes. Sourccs.

Characteristic. Waste Collection and Tlansporl.
Techniques/Processing ol' Solid \\/aste Rccovcn'.
Reclanration. Rcclclc and lleuse olResoulces. Disposal

r Know the basics
ol air quality
monitoring
rlethods.

r Gain knowledge
on air sampling
and air quality
standards.

o Knorv about
analysis of
various air
pollutants.

. Diflercntiate
control n'reasures
tbr pafticulate
pollutants and
gaseous
pollutants.

o Gain knorvledge
on basics of'
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Methods. I ncinerat ion. Py'ol1.sis. Conrposling- Velnri-
composling. Sanitary Landfills and Anaerobic
Dige st ion.

Industrial and Hazardous Waste ltanagement-
Lisled llazardous Waste. Hazardous Waste Rules.

E-\\/aste tr'lanagement
Biomedical Waste Management - Classification.
Catcgories of Bionredical Waste (Biomedical Wastes

Rulc. i998). Scgregation. Trcatntcnt Methods

Plastic Wastc Man:rgement - Classificatiorr. Reducc.

Reuse. Recl cle and Ilecoverr - Plastic Waste

Management Rules. 201 6.

solid $aste
n'ianagenrent.

. Know about
various disposa I

methods of solid
\\astes.

. Recognize lhe
c lassifical ion of
hazardous
\\'astes.

. Know the basic
knou'ledge on
legislat ions
related to lhe
nranagenrent altd
handlirrg of
hazardous
\\'astes.

Ilefe rences l. H.S. Peav1,. D.R. Rwe. G. Tchobanoglous. Environrlental Engineering,
McGraw-Hill Book Companv. New York.

2. Metcalf & Edd1, Inc. Waste Water Engineering. Disposal and reuse. 2nd

Ed.. Tata McGrarv-Hill
3. Sawyer & McCarly. Cherlistry lbr Environrnental Engineering. McGraw-

Hitl
,1. K. Wark. C.F. Warner. Air Pollution- Its origin and Control. Harper &

Rorv. New York^ IJSA
5. S.A. Abbasi. Eltvironmental Pollution and its conlrol. cogent intemational.

Pondicherry.
6. Fair Ge1,er &Okunt. Water supply & Waste Water Engineering
7. Eamest W. Steel. Water supply & Seuage.
8. S.K. Garg (2007) Sewage Disposal and Air Pollution Engineering. 20th ed.

Vol. Il. Nerv Delhi. Khanna Publisher.
9. S.K. Garg (2007) Waler Supply Engineering. l8th ed.. Vol. I. Nerv Delhi.

Khanna Publisher.
10. B.K Sharma - Envir txmental chernistry -Coel publication.
I I . Tyagi and Mehra - Environnrenlal Chemistry
12. P.R. Trivedi & Raj Curdeo - Environrlental \vater and soil Analysis

Akashdcep Pub. House. Neu, Delhi.
13. V.K. Ahlus.alia. Environnrental Chemistry Ahe books. lndia
lzl. S.P. Misla and S.N. Pandey - Essential Envir.onrnentaI studies - Anc

books PVt. Ltd.
I 5. P.L. Soni - Ph ical Chenri and Anal ical Chernist

Coursc
()utc0nrcs

To check the atlequacl, ofrvater treatntel'tt pt.tlccss
Able to distinguish acroL.ric and anaerobic \\atsr lreatt'r'tcnt technt)loer,.
Estirnate and rlonitor pafticulate and gaseous atrlospheric pollutants
Usins conlrol deviccs.

CO.l: Tb organize an appropriate nranagement method for solid wastes.

col:
CO2:
co3:
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CO.PSO ]\,IAPPINC]

ASSESSMENT RLTBRICS

PSOI PSO2 PS()3 PSO.I PSO5 PS()6 PSOT

c()l
co2

Direct Instruction: Brain stornring lecture" Explicit Teaching. E-learning
(Video)
Interactive Instruction: Active co-operalive leaming. Serrinars. Gnrup
Assignnlents- l-ibrary work and Group discussion. Presentation by
individual student/ Group representati\ e
Field u,ork and lleld visits

Mode of Transaction Face to lirce: Lccture nlcthod & Der.nonstration method
l-eanrer c!'ntered technique: Colnputer ilssisted learning & Individual
project tcaching

Conrponents I\I a rks

End Senrester Evaluation

Continuous Evaluation

a Test papers I6
. Tutorial with Seminar

presentationyDiscussions/Debate, etc.
t6

a Assignment 8
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SamDle Ouestions to test Outcomes

I. Briefly explain u,ater quality parameters.

2. Discuss on the inlpofiance of\\aler qualit)'standards.
3. Descritre \\ater sottening nrethods used in \\'ater treatmerlt.
{. Differcntiate between unil operations and unit processes rvith suitable exanrples.
5. Write an essa) on suspended gro\\tlr svstems in hiological \\aste \\ater trcatment.
6. \\'hat are the nrethods lirr nroniloring air pollutants?

co3
co{

Teaching Learning
Strategies

60

+0



Discipline Specific Core Courses (DSC)

MSEVSO2DSCOT - ATMOSPHERIC SCTENCE & CLIMATE
CHANGE

Coursc
Obj ectives

The Coulse ainrs
r To understand the concept ofnuclear energy and its inleractions
o To explain at a basic level the n.tost impoflant processes of tlre Earth

systen.)

o 'l'o undersland environmental issues sucl.r as global clintate change.
and natural hazards. and also to ntake contributions to public debate
and decision-making on hou, to address these issues and hazar.d

r To desclibe and explain the processes of Eartl'r's plrysical sl,stents
$eather and clintate. \\,ater. ccosvstents. geologic and hldrological
processes and land lorm develo pnrent.

IVIod u lt's Content Module Outcomc

Module I:
Fundamentals of
Meteorology

l.l. Fundamentals of Meteorolory -
Theflnal structure of the atmosphere and its
composition, Radiation Balance and [aws,
Wind Belts. Monsoon, Climate.
1.2. Atmospheric Thermodynamics -
Hydrostatic equilibrium and Hydrostatic
equation. variation of pressure with height.
geopotential. Tropical convection.
I.3. Atmospheric Electricity - Cloud
Physics. Observation Techniques of the
Atmospheric Propert ies.

1.4. Fundamental Equations - Pressure,
gravity, centripetal and Coriolis forces.
continuity equation in Cartesian and isobaric
coordinates. Scale analysis, inertial flow.
geostrophic and gradient winds, thermal
r.r,ind. vorticity.
1.5. Atmospheric Turbulence * baroclinic
instability. Atrnospheric Waves.

l'he student $ ill be able tcr
. Know about the

fundamentals ol
meteorology

o ldentili the basics of
therrlodvnarnics of
atl'rlosphcre

r Recognize the
ohservation techniques
o1' atntospheric
properlies.

r Farniliarize lvith
fundanrental equations
related to metcorology.

. Gain knou ledee on
atnrosplreric turbulence

2.1. Tropical Meteorolory -Trade wind
inversion. ITCZ. monsoon trcugh tropical
cyclones. their structure and development
theory, monsoon depressions.
2.2. Climate Variability and Forcings -
Madden-Julian oscillation (MJO), ENSO.
QBO (quasi-biennial oscillation) and sunspot
cycles.
2.3. Primitive equations of Numerical
Weather Prediction.

o Gain knori ledge on
tropical nrcteorolo-s\.

r Knou climate valiahilitv
arrd fir rc inus.

r Illustrate prinrit ir.e
e(luations ol' numo'icaI
u calhcr pred ictions.

o Recognizc qe rrcla I

c ircu lat ions and clinrate
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Course Code &
Title

Module II:
Tropical
Meteorology.
General
Circulation and
Climate
Modelling



2.4. General Circulation and Climate
Modelling - Synoptic weather forecast ing.
prediction of weather elements such as rain,
maximum and minimum temperature and

fog. Data Assimilation.
2.5. Weather & Climate - Definition &
scope, classification. Climate of lndia.
oceanic & continent influence (air-sea
interaction), El Nino& La Nina effects.
2.6. Climate of India - Indian monsoon.
(Onset of monsoon), Rain bearing systenrs,
Break in change in the ecosystems.

nrodelling.
. Interpret influence of

oceanic and atmospheric
circulalions in the
c linrate ofan area.

o Gain knorvledge on
climate of lndia.

Module III:
Clirnate Forcing
& Human
Induced Clirnate
Variability
( I 5 Hours)

3.1. Natural Climate Forcing - climate
change with Indian perspective
Intergovemmental panel on climate change.
United Nations Framework Convention on
Clin.rate Change (UNFCCC).
3,2. Human Induced Climate Variability -
Changing pattems of land use. Changes in
urban climate. El Nino and La Nina effects.
3.3. Anthropogenic Sources of greenhouse
gasses, Enlranced greenhouse effect
Aerosols and olher pollutants.
3.4. Greenhouse Gases Emission from
Various Sectors - energy, industries.
transport, shipping. aviation. built
environment, agriculture, domestics and

forestry, Waste sector.
3.5. Global Radiative Forcing.

. Describe climate change
in Indian perspect ive

o Correlate UNFCCC on
climate change

e Diflerentiate Changing
pattems of land use and

climate variability
o Distinguish El Nino and

La Nina effects
r Determine

anthropogen ic sources of
greenhouse gases and
their enhanced effects

o Evaluate emission of
greenhouse gases from
various sectors

r Recognize the facts
about global radiative
forcing.

Module IV:
Climate Change
lmpacts &
Mitigat ion
Policies
(25 Hours)

"1. I . Cl inrate chan,s,e-causes. e tlecls. Regional
scenario of climate change.
1,2. Climate Changc Impacts on
agriculture. coastal systenr- fbod suppll' and
demand. biodivcrsity.
-1.3. Land Degradation - deseniUcation.
precipitation. polar ice nrelting and sea level
rise.
.1.-1. Clirnate Change on Health - olervieu'-
food. biological and scasonal cyclc.
econ()nr). Dilcct eilcct - lrealth in-juries.
thernral stress. inflctious. nralnutrit ion.
rlrcnttl strrss. drugs.
{.5. Clinratc Changc Mitigation l)olicies -
Worlti Suurnit 1972- Blunclt lantl
cornrliss ion reporl - sustainahle clevelopnrent
- Ilio contelcncc I992..,\gcncla 2l- \"lontrcal

o Evaluate causes and

effects ofc linrate change
o .lustif inrpacls of

clinrale change on
ecosystenrs

. Enumerate clinrate
change on health

. Interpre't niit ieat ion
polic ies on clinrate
change

. lnterprct rrit igat ion
potential ol c limat ic
change

. l)en]onstrate [rio enclgl
opt ions 1'or cnergy sector

o Interprct fhcts al]oul
intcnrational cnrission
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pr otocol- Conlerence ol Pallies.
protocol. LTNFCCC, IPCC,
Agreement,

Kloto
Paris

4.6. Mitigation Potentials-Energy sector -
Transport sector -lndustrial sector-
Agricultural sector.
4.7. Bio-energr Options - hybrid fuel
systeln, good cultivation habits, tree cover
enhancement and policy regu lat ion.
4.8. International Emission Trading -
carbon credit. carbon budget, green labeling,
Coastal regulation zone notification t991,
Carbon Neutrality: Concept and Case
studies.
4,9. National Action Plan on climate change
and state action plan on climate change,
International collective action on climate
change.

trading
o Cite action plan

c linrate chance.
on

References Reference Books:
l. Albert Miller. Jack C Thorlpson. Richard E Peterson and Donald R
Haragan: Elemenls of Meteorologl,: Charles E Men'ill publishing Co.
Colunrbus.
2. Frederick K Lutgens and Edu,ard J Tarbuck: Tlie atmosphere: prentice
Hall publications. New Jersey
3. Lutgens and Tarbuck: The Atmosphere. Prentice Ilall publication. Neu.
jersey.

4. Clinrate Change 2007: The Ph1'sical Science Basis. Intersovernntental
l)anel on Clirnate Changc Report (http://u,u.rv. ipcc.ch)
5. Ban'y. Roger G.: Atnrospherc. 'nealher and clintate: Routledee: London.
New York; 2003
6. M.fl. Sred: Earlh atnrosphere: Sushi Publications: Gurgaon:2009
7. K.R. Jayachandran^ Atnrosphere; Rajat Publications; Delhi;20I3
8. H. Edrvard. Neuell: Ele;,ond the Alrnosphere: Dover Publications:
Mineola" N.Y: 2010
9. Charrge in clinrate- envir onutent and economic developrnent: SSDN
Publishers: Delhi: 20 I 2
10. K. Siddhanha: Atnmsphere. rveatlrer and clinrate: Klsalava
Publications: Delhi: 20 l.l
I l. Binral. Dhau,an: lntroduction clinratolos\,: Randonr Publications:
Delhi: 20 l -l

12. Manhendra. Pandey: Global u,arrning and climate change: Dorrinant
publishers & distributors: Delhi: 201.1
13. Gupta. Rajeev: Global u,alnring altd climate chanqe: Sonali
Publicat ions: n-eu' Delhi: 2012
14. Dubois. Ltiennc: h.rtloduction to glotral u,arrring and clintatc changc:
Apple acadcnrics: Delhi: 2010
15. Cou,ie. Jonathan: Cllinrate chanse: Canrbridge Universitl, Press tbr

I PCCr Canrfrridsc-: 200i
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Course
Outcomes

COI: Compute and interpret Clirnatogranr anall sis fbr lreather
predictions.
CO2: Identifl' and corr.rpute the causes and consequences of greenhouse
gas emission
CO3: lnterpret and rrrodel general atnrospheric circulations that influences
clinrale ofan area.
CO4r Inrerpret and check the potenlial of nritigation policies on clinralic
change

PSOI PS02 PS()3 PSOJ PS()5 PS06 PSOT
cor
co2
co3
co{

CO -PSO MAPPIN(;

ASSESSNIENT RLIBRICS

Sample Qucstions to test Outconres

l. Discuss about thennodynanrics of atrrosphere
2. Differentiate gradient rvinds and therrnal rvinds
3. Discuss lndian rnonstron. 'The sumnrer monsoon has been called India's true tlnance

minister'. erplain this staten'lent.
4. 'A world with many climates' F,xplain? What are the factors influencing the clirnate of a

region?
5. Discuss the impacts olclinrate change on ecosystenrs

Teaching frarning
Strategies

Dircct Instruction: Brain slornring lecturc. Explicit Teaching. E-
learning (Video)
lnteractive Instruclion: ncti\e co-operative learning. Senrinirrs.
Group Assignnrents- Librar;.' rvork and Group discussion-
Presentalioll by individual student/ Group representative
Field rvork and lleld visits

l'Iode ofTransaction Facc to fbce: Lcclure nrethod & [)cnxrnstration nrcthod
Learrrer ccntelctl technique: Conrputel assisted learning & IndividLral
proicct teaching

Conrlxrnents

End Senrester Evaluation 60

Continuous Evaluation l0
a Test papers l6
a Tutorial with Seminar

presentationVDiscussions/Debate. etc.
l(r

o Assisnment
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Course Code &
Title

MSEVSO2DSCO8 - ENVIRONMENTAL TOXICOLOGY.
OCCUPATIONAL HEALTH AND SAFETY

Course
Objectives

re and its outcomes

Discipline Specific Core Courses (DSC)

I Iotl rrles C0ntent Ilotlule Outcome

Module I:
Basics of
Toxicology
(20 hours) 1.2.

l 3.

1.1.

1.5.

l.l Definition of toxicologl,.
Branches of toxicology. scope arrd

inrportance ol toxicologl,-
Princ iples of toxicology

Environmenlal toxicologl'-loxicants and tlreir'
c lassificat ion.

Categories of toxic effects.
Factors inlluencing toricitr. Toxic
eflbcts due to a conrbination of
chenricals.

Dose efTect and dose response
relat ionships.

'I 
he sludent u,ill be able to:

o Idcntill the basic knorr led-qc ol-
to\ic0log\'.

o Evaluatc and categorize the levcl ol
to\icants. their ef'tlcts and lhctrtrs
inlluenc inu toxicitr.

o Appl)' and idcntily thc potential
soLtrces o l- exposure and severitr,ol'
harnri ul ctli:cts.

o Idcntilj and nranage the lisks
associatrd \\illr e\l)usute lL, lo\ic
substances in our dailv lives.

Module 1I:
Toxic
Chemicals in
the
Environment
(20 hours)

2.1. Toxic chcmicals in the
environment

lnorganic and ofl.lanic toxicants -
entry into tl.re environment. c)'cles
and residence tinre.

2.2. Xenobiotics
Translocal ion ol-xenobiotics.'Ioxicity ol- pest icides
organochlorine. organophosphates
and carbamales - insectic ides.

heavr rrretals. redioaclir e

substances. fluorides. chemicals-
fbrr ilizers.

o

a

a

Apply and undersland the enln, of
inorganic and organic toxicants
into the environnrent.
Rcnrenrber and attain
thcmechanisms of toxicity' ol'
xerrobiotics.
Identilj and nritigate the
potential risks. pronlote the
responsible use and disposal of
chemicals. and uork towards a
healthier and lnore sustainable
tirture.

Module III:
Toxicity
(20 hours)

3.1. Metabolisnr o f toxic substanccs
b) plants and arr irlals.

3.2. Mode of action of toxicants -
Biotranslirrnrat ion-
Biozrccunru lat ion" Uio-
cortccnl nll i()n & Bi,,n'taqtliljctli,)1.
T'oxicitl,tcst - ln vitlo ancl In vivcr
to\icit\,test

o Recall the nretabolisnl of toxic
substance b) plants and aniurals

. E\aluate the ntechanisms of ntode
of action oltoxicants.

o Appll' and cxaminc the rolc ol
legrrlction arrd policr in rnanaeing
exl)osure to toxic substilt'tces. and
ecosYslerr ir.r f ltrencc.
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The Course ainrs
o To understand the concept of toxicology
r To knou,various tlpes oftttxin and toxicants
. To understand the toxic aclion oftoxicants on the huntan sy'slern
. To assess the risk associated rt,ith the exposure to conlantinants
. To acquire knorvledge on natural and nrannrade contal.ltinants



3.2 Exposure Pathways
Toxicants. LC50, LD50

to

3.3 Pollution by industries - types and

characteristics, d ispersion and
circulation. Mechanism of
pollutants. degradable and non-
degradable toxic substances.

3.5 Heal-"v Metal Toxicity, Fatc and
Transport of Heary metals in the
Environment.

3.6 Ecosysem influence on the fate
and transport of toxicants.

Module fV:
Occupationa
I Health
Hazards &
Ecological
Risk
Assessment
(20 hours)

4,1. Occupational Health
Hazards- physical, chemical.
biological and physiological
hazards.

4.2. Control ol toxic materials and
protection measures. Toxicity of
air- water and soil.

4.3. Health and hygiene
epidemiology. epiderniological
diseases (air & water) due to
pollution problems with special
relerence to Kerala and lndia.

4.4. Ecological risk assessment
4.5. Sanitary engineering- sewage

systems. sewage treatment and
disposal, Sanitary regulation.

r Examine the potential health
hazards.

. Apply knowledge of health and
hygiene, epiderniology,
epidemiological diseases based on
the air and water pollution.

o ldentifr the role of environmental
regulation and policy in managing
occupational heahh hazards and
ecological risks.

o Analyze and apply a wide range of
industries and sectors in the context
of occupational health hazards and
ecological risk assessment.
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Referenccs Reference Books:
L Kamleshlvar Pandey. Fundanrentals ofToxicology. New central book

agency. New' Delhi.2005
2. P.D. Sharma. Environmental Biology and Toxicology. 1997 -98.
3. P.K. Cupta and agency. New. Modern Toxicology
4. G.C. Butler. Principles of Ecotoxicology
5. Duflirs. H. John. Environmental Toxicoloey
6. J.P. Shukla and Pandey. Elentents ofToxicology, Radha publishers. Ne*,

Delhi.
7. G.M. Rand and S.R. Petrccelli. Fundamental ol'Aquatic Toxicology.

I-lemisphele Publ ishing Corporal ion. Washinglon.
8. L.C. Cockerhanr and B.S. Shane. Basic Environntental Toxicology. CRC

Press. Boca Raton- tlSA-
9. M. Kalia & Sood. Food preservation and processing. Kalyani Pub.

Ludhiana. Nerv Delhi.
10. B.C. Hobbs & D. Roberts. Food poisorring and Food Hygicne 6'r'Edition.

Edu,ard Arnold Pub. London. 1993.
I L Kanrleshrvar Pandey. J.P. Shukla. Trivedi (ed)2009. Fundamentals of

Toxicology. New Central Book Agency (p) Ltd

Course
Outconres

Illustrate thc route ofentry and rriobilization of toxins and toxicatrts in
hurlan and environrnental s\stet'ns .

Map depositions and responses oftoxins in huntan s),stents.
Idcntill thc risk t'l'erposrrre ()l contan)inar)ts.
Exccute and judge tlre role of regulations and policies in rnanaginu

exposure to toxic subslan and ecosystem influence

COI:

CO2:
CO3:
CO.l:

CO.PSO II,{PI'ING
PSOI PSO2 PS()3 I'S(){ PSO5 PSO(r PSOT

COI
co2
cC)3
COJ

Teaching Learning
Strategies

[)ircct Instruction: Brain ston]ting le.cturc. Explicit 'Ieaching. E-
learning (Video)
lnteractire Ir'lstructior.l: Acti\e co-operatirc learninrr- Senrinar:.
Group ,,\ssisnlncltts- l-iblarr. rrork and Group discussion-
Presentation b1 individual studetrt/ Group representalivc
ljicld *ork and tleld visits. industrial tr:rininu and visit

Mode of Transaction Face to face: Lecture method & Dernonstration method
Learner centered technique: Conrputer assisted learning &
Ind ividual p teaclring
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Components \Iarks
End Semester Evaluation 60

Continuous Evaluation .10

o Test papels l6
a Tutorial with Seminar

presentat ionyDiscussio nVDebate. etc.
l6

a Assignment 8

ASSESSMENT RUBRICS

Samplc Ouestions to test ()utconres

What are the principles of toxicology?
Explain the impoftance ofenvironmental toxicology.
Illustrate the ingestion tlpe ofexposure rvith suitable exanples.
Comment on historical perspective oltoxicity studies.
Briefly explain the imporlance of nretabolisrn in toxicity.
Describe details about the construction ofdose response curve rvith neat diagrarn.

I

2
.,

4
5

6
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Disci line S fic Core Courses
Course Code &
Title MSEVSO2DSCOg. PRACTICAL IN ENVIRONMENTAL CHE]\{ISTRY

Courst'
Objcctivcs

The Course airns
. To nrake the student acquile practical skills in the determination ofwater

qualit-v.. paranreters through volur.netric and instrumental anall,sis.
o To acquaint. Ihe students tvilh the deterrrination of molecular ueisht ol'a

po lyrner by visconretry.

N{od ules Course Outconre

Module l:
Detenlrinat ion of
various I)lrysico -
chenrical

propen iL's ol
\Vater'

25 hls.

l.l. Detemrination of pH
1.2. Detenlination of conductivitv
1.3. Determination of D.O
I .4. Detennination of total solids (Gravimetr),)

I .5. Detenninat ion of total disso lved solids
(Gravirretry)

1.6. Deterrnination oftotal susperrded solids
( G rav i nretr-v- )

I .7. Detemrination of chlorides
1.8. Estirlration ol iron (Colorinrerry)

1.9. Estirnation olHardness. Calcium and

Magnesium

I . 10. Chemical ox1'gen demand

l.l l. Biological oxlgen demarrd

COI: Knorr thc
basic principles ol'
the analysis of rvalcr.
air. soil qualitl
parzlnretcrs

Module II:
Detennination of
various Physico -
chemical
propefties of
Water

2.1. Estimation of fluoride
2.2. Estimation of phosphate

2.3. Estimation olNitrate & Nitrite
2.4. Estimation of Sodium & Potassium (Flaure

photonretry)

2.5. Estimation of pesticides using TLC / papcr

chronratographv

2.6. Estirlation Acidity and Alkalinity.

CO2: Skill for
analysis of Physico-
chemical parameters
of soil

Module III:
Determination of
various Physico -
chemical
properties ofSoil
Analysis

3.1 . Determination of soil pH

3.2. Determination ofsoil n.roisture content
3.3. Ilstinrat ion o1'soil chloride
3.-1. Deternrination of TOC
.3.5. Deternrination of Ca:+ & \4g:+
i.6. Deten.ninat ion Food Adu ltcrarrt

3.7. Organic Carbon, Soil Tcxture

CO3: Assess
Physico-chemical
paranreters of soil

Module IV:
Air Quality
&Noise Quality
Analysis

4.1. Air Quality Analysis (D;nronslration only)
a) Pall iculate nutler
b) No*

CO4: Skill in various
pollution nronitoring
lechniques

91Sc EnttimammtttScietce - Scfiaru ad Sltkhus - 2023 Atmission onwar[s

Content

41



c) so,
d) Pollen grains.

4.2. Noise Quality Analysis (Denmnslration only)

Reference Books:
l. Daniel R. Palleros. "Experimental organic chemistry" John Wilel' &

Sons. Inc.. New York 2001.

2. B.S. Furniss. A. l. Hannaford. P.W.G. Srnith and A.R. Tatchell.

Vogel's Textbook of Practical Organic Chemistry, LBS Singapore

1994.

i. G.H. Jeffery. j. Bassett..l. Mendham arrd R.C. Denny Vogel's. Text
Book of Quantitative Anall'sis Cherlical Analysis. ELBS 5'hEdn.

Longman. Singapore publishers, Singapore, 1996.

4. I.M. Kolthofl E.B. Sandell et al. Quantitative chernical analysis.

McMillan. Madras 1980.

CO -PSO ]\{APPING

ASSESSN,IENT RUBRICS

Sanrlrlc Questions to tcst Outconres

I . Write down the principle and procedure for determination of phosphate.
2. Estimate calcium and magnesium hardness of the given sample.
3. Write the principle and procedure for the detennination of soilTOC.

PSOI PSO2 I'S03 I'S().1 PSO5 PSO(r PSOT

c02
col
c(){

Direct Instruction: Brain stonring lecture. Explicit Teaching
lnteractive Instruction: Active co-operalive learning. Library. uork and

Group di:crrssiorr. Hands on training
Field r isit and National Lafr.rratrrrr r isils

Mode of Tr"ansaction Face to fhce: Lecture method & Demonstmtion method

Components \Iarks
End Semester Fvaluation 60

Continuous Evaluation 40

o Practical Exanrination 30

5

o Internal viva f
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Discipline Specific Elective Courses (DSE)
Course Code &
Title ]\,ISEVSO2DSEO3 - HYDROLOGY AND WATER ]\IANAGEMENT

Course
Objectives

The Course aims
o To study, occurrence nroventent and distribution of rvater that is a

prirle resource for developntenl ofa civilization
r To knorv diverse niethods oflcollecting the hldrological information.

rvhich is essential. to understand surface and glound u,ater hydr olo_uy
. To know the basic principles and nrovement of groundwater and

surface water and propefties ofgroundwater and surface water flow
. To promole tlte a\\areness ofthe life-long Iearning and to introduce

thenr professional ethics and codes of profbssional practice in water
nlanacement

N{otluks Content Module Outcome

Module I:
Hydrology
(20 hours)

l.l.
1.2.

Definition & History of hydrology.
Branches of Hydrology - Chenical

hydrology. Eco hydrology. Hydrogeology.
hydro informatics, hydrometeorology, isotope
hydrology, surface hydro logy.

Hydrologic Cycle - Different processes of
hydrologic cycle - precipitation. Canopy
interception. snow melt, rernelt. subsurface
flow. inllltration. evaporalion. transpiration.
sublimation, advection condensation.

1.3.

' re student rvill be

able to:

r ldentify the basic

knowledge about

hydrology
r Analyze the

various processes

associated rvith

the hydlological
c1cle.

Module II:
Surface and
ground water
hydrology
(25 hours)

2,1. Surlhcc Watcr Hvdrologl - r'ainlhll and
surlhce rurnoll' relationship. runoll rturoll-
clraraclerist ics. opcn channcl flou,.

2.2, Statistical Anall-sis in Hydrokrgl,
Probable rruxirnurn precipitation - hldrograph"
flos duratiitn curre - Flood ficqucnc1, analrsis
and estirlation - \\ atcr tnlancc.

2,3. (lrountl \\Iatcr H1'drologv GroLlnd \\,ater
tabl!'. streanr - aquilbr inleractions. basc llou
rccession. porositv and perntea [r i I itr'. hlclraulic
hcad ancl 11uid potcntial. Dalc\'s Larv and lrvdlo
conductivilr- Heteruucneitr itnd anisotl.()p\-
storage pft)petlics ol aqLtilers. EqLtatiotls ol'
gror.rnd\\atcr tlou- ucll hrdt.aulics. solulc
transporl.

o ldentify the
t'eatures of surlace
uater hl drology

. Gain the
krrouledge about
various aspects of
ground \\'a1er

hydrology and the
sanre can be
applied for geuing

.jnb related to
hr dro bg_"-

Module III:
Hydrologic
tlrcasulenrents

3.1. Quantifting Surface Water Florv - Stage -
discharge nleasurenrent.
3.2. QuantiSing Groundwater Florv
Groundwater pressule (Piezonteter). gloundwater

o Dcr clop skills 1br'

thc ntcasurer'r're nts
ol' hvdro krgica I

paranlctcfs

91Sc EnvironmmtatScietce - Scfrerru alt Et46us - 202j Atmi:sion onwaf,s 49



(20 hours) depth (aquifer test). conductivity. infiltration
(infihronreler). soil nroisture (soil rroisture rneter,
gravimelric nrethod. capacitance prote- Tinre
dornain refleclorneter. l-ensionretcr). Geophl'sical
investiqation - resistivitl and seisnric nrethod -
applicatbn of remote sensing.
3.3. Quanti$ing H1-drologic Exchangc :rt The
Land-Atmospheric Boundary - Precipitation :

a) Prec ipit l iorr clraractcIistics
b) Cloud propr'nies. rain rate estimation. hail

and sno$ detection (radar)

c) Rain and snou thll (Rain gauge)
d) Hunriditl, (Sling ps1'chrorneter. thenr')o-

hy'drograph)
e) Evaporation (l:.vapolatbn pan)

f) Transpiration

o Apply techniques
flor groundwater
study and
measurenlent.

Module fV:
Water
management
practices

(15 hours)

.1.I . Watcrshed Inana.-{.lL'nre rr
-1.2. Wetland consen'at ion
.1.i. Raintirll pits and rain \\'ater hanestins
4..1. Contour bunding
4.5. Drip irrigation
4.(r. f'lianne l ilrigatiorr
{.7.Agriculturul Watcr Use, Irrigation N ate r
management, Precision farming

o Experience various
water m,rnagement
practices

References Reference Books:
l. Madan Mohan Das & Mirni Das Saikia. Hldrology. PHI learnin-e privatc

Limited. Neu, Delhi.2Ol 8

2. V.T. Chone. Handbook olApplied Hydrology. Mc Crace Hill
publication" New Delhi.

3. T.G.K. ClTarlu. and D.K. Datta. Groundu,ater Developnrent in India.
Rural Electric Corporation, Nerv Delhi. 1982.

4. Jayararn Reddy'. A Text Book olH)'drology. l-akshnri publishers. Nerv
Delhi.

5. H.M. Ragunath. Hydrology. Wiley. I985
6. Linsey. Kohei's Panthus: Applied Hydrology. Mc Crace Hills

Publication- Nerv Delhi.
7. K. Subran.ranya. Hydrology tbr Engineers. Tata Mc Crace Hills

Publications. New Delhi. 198,{.

8. IS -1986 (2002) Measurement of Rainfall.
9. IS 5q73 ( 1998) Pan Eraporirrretcr.
10. R.S. Varshnev: Engineering tlldrology. Nerv Chand& Bros.

Publicat ions Roorkee.
I l . D.K. Todd. Grcen Water Hl,drologl: John Wiley's& Sons Publications.

Neu, York.
12. K.S. Validia. I-lnvironmental Gcologl,. Tata Mc Grace Hills Publishing

Co. I-Id. Nc\\, Delhi.
13. Barrl, and Chosla1,. Atrlosphere. Weather and Clinrate. 1'he tinglish

Language Book Society.
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t4.
Course
Outcomes

COI: Apply' science and engineering fundanrenlals to solve cun'ent
problents- rnitigate and pn,ent prcblents in the area o1'u,ater ntanagemenl.
CO2: Abilit-v- to nteasurc. analyzes. interpret hldrological data and forecast
their variability.
CO3: l-he application ofadvanced optinrization techniques in the field of
\\,ater resourccs.
CO{; Develop skills in the \\ater qualitv nlanaqenlent

CO -PSO MAI'PING

ASSESSJ\IENT ITUBRICS

Sl rn trle Ouestions to test Outconrcs

l. What are the branches ofhydrology?
2. Explain hydrological cycle using suitable diagram.
3. Briefly explain statistical analysis in hydrology.
4. Diflerentiate drip irrigation and channel irigation.
5. Elaborate methods ofwater nmnagement practices.
6. What are methods for quantilying rain and snowfall?

PSoI PS()2 PSoS PS(X PSO5 PS()6 PSOT
col
co2

co{

Teaching Learning
Strategies

Direct Inslruclion: Brain stornrirrg lecttrre- l:xplicit Teaching. E-
Icarn ing lVideo)
Interacti\e Instruction: Activc co-opcrative learning. Scnrirrars.
Group Assiqnnrents. Libraly t,ork and Group discussion.
Prcscntation [.rv ind iv idua l stLldent/ Croup represcntat ive
Field uork and field visits

tr'lode of Transaction Face to face: Lecture method & Demonstration rnethod
Learner centered technique: Computer assisted learning &
Individual project teaching

Conlponents NIarks
End Senrcster Evaluation 60

Continuous Evaluation 40
a Test papers

l6

o Assisrrrrent IJ
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Course Code &
Title MSEVSO2DSEO4: ENERGY AND EN\{RONMENT

Course
Objectives

The Course ainrs
o To knou,lhe various sources ofenergl' source and disribution
o Energy. environrrent and society Natufe
. Enerq). ecologr and tlle environn)ent

o Politics ofenergy policy and our cnergy future
. Environnrental irlplications ofenergy use

Discipline Specific Elective Courses (DSE)

\Iorl ulcs Content Motlulc Outcome

N{otlule I:
Basics of
Energl, and

Environment
( I 5 hours)

l.l, Energl Demand and Energy resources
Defining energy; forms and importance; fossil
fuels, advent of nuclear energy, global energy
resources; renewable and non-renewable
resources
1.2. Distribution and availability; future
technologies for capturing and integrating these
resources into our energy infrastructure;
1.3. Energy use scenarios in rural and urban
setups; energy conservation. Global energy
demand: historical and current perspective;
energy demand and use in domestic. industrial.
agriculture and transportation sectors; energy
subsidies and environmental costs.
1.4. Energr Resources: Renewable and Non-
Renewable Energy Sources, Altemative Energy
Sources. Growing energy needs

The student will be able to:
. Demonstrate various Iirrnrs

of energy resources and

their impomance
o Distinguish global energy

resources and enunlerate
luture techno Iogies for
capturing and integrating
these resources

e Illustrate demarrd and
conservation ofenersv
resources

r Evaluate global energy'
demand and use in
historical and current
perspectives

r Differentiate Reneuable
and Non-Renervable
Energy Sources for
grorving energy needs.

. Detenrline alternat ive
energy sources energy
needs

Module II
(25 hours)
Renewable
energy

2.1. Sun as source of energy: solar radiation and
its spectral characteristics.
2.2. Fossil fuels: classification, composition,
Physico-chemical characteristics and energy
content of coal, petroleum and natural gas. Shale
oil. Coal bed Methane. Gas hydrates. Gross-
calorific value and net-calorific value.
2.3. Hydro-power: Principles of generation of
hydro-power
2.4. Geothermal Energy & Ocean Energr:
Types ofwells" methods of hamessing the energy,
potential in lndia. Principles utilization. setting of
OTEC plants thermodynamic cycles.

a Dentonstrate sun as source
olenelgl'

o Diffbrentiate Conrposition.
Phl sico-chenrical
clraracterist ics and energl'
content ofd iflbrent tbssil
tire ls

o ldentill'the princ iples ol
generation ol'lrl tlropol er

o Assess harnessing and

ulilizat ion of geothernra I

and oceanic cnergv.
. Evahrate potential and
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2.5. Tidal and wave energy: Potential and
conversion techniques. mini-hydel power plants.
and their economics.
2.6. Wind power-Expand- Basics of wind energy
conversion. Wind turbine technologies and
components. Onshore and offshore u,ind farrns.
Avian and wildlife interactions

2.7. Solar energr (solar collectors, photo-voltaic
modules, so lar ponds). Principles of solar
radiation and applications: Role and potential of
new and renewable source, the solar energy
option, Environmental impact of solar power,
physics of the sun, the solar constant,
exraterrestrial and terrestrial solar radiation, solar
radiation on tihed surface, instruments for
nreasuring solar radiation and sunslrine, solar
radiation data. Flat plate and concentrating
collectors, classification of concentrating
collectors, orientation and thermal analysis,
advanced collectors. Solar ponds. Solar
Applications- solar heating/cooling technique,
solar distillation and drying, photovoltaic energy
conversion
2.8. Nuclear enetg/ - fission and fusion, nuclear
fuels, nuclear reactor - principles and types.
2,9. Bioenergr: methods to produce energy from
biomass.

conservation of tidal and
wave energy and their
economics.

. Anallze the principles of
generation and applicatio
ofrr ind. solar and nuclear
energv lbrnrs

Module III:
( l5 hourc)

3.I. Energr, environment and society Nature.
scope and analysis of local and global impacts of
energy use on the environment; fossil fuel buming
and related issues of air pollution" greenhouse
effect. global warming and, urban heat island
effect; nuclear energy and related issues such as
radioactive \\aste, spent fuel; social inequalities
related to ener uction. distribution. and use.

o Assess scope and anah.sis
of local and global irnpacrs
ofenergl, use on
environnrent

o Critique social inequalit ies
relaled to enelgy
produdion. distribution.
and use.

lVlodule IV:
(25 hours)

4.I. Energir ecologr and the environment
Energy production as a driver of environmental
change; energy production. transformation and
utilization associated rvith environmental impacts
(Chernobyl and Fukuslrima nuclear accidents,
construction of dams. environmental pollution):
energy over-consumpt ion and its impact on the
environntent, economy, and global change.
4.2. Environmental implications of energy use;
energy use pattem in lndia and the world.
emissions of CO: in developed and developing
countries including lndia. Radiative forcing and

lobalrvarnrin

o Diagnose energy
production as a driver ol
environnrental changes

. Menrorize events t lt.rt
inrpact tlte environnrent
durinrr production-
tnanslbnlation and
utilizatior.r olenergy.

o Cleatc an outlirrc orr

environnrcntal impl icat ion:
o l-encrgl use.

. ('haraclcrizc polit ics ol'
enerey policy and our
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lmpacts of large-scale exploitation of solar. wind.
hydro and nuclear energy sources.
4.3. Politics of energr policy and our energr'
future
Political choices in energy policy globally and in
the lndian context; domestic and intemational
energy policy; energy diplomacy and bilateral ties
of India with her neighbors. Current and future
energy use pattems in the world and in India;
altemative sources as green energy (bio fuels,
wind energy, solar energy, geothermal energy;
ocean energy; nuclear energy); need for energy
efficiency; energy conservation and sustainability.

energy future

Refcrences l. Bionrass Energy Systems (1997).'fata Energy Research Institute (TERI).
New Delhi

2. T.P. Eastop and D.R. Croft. Energy El)iciency lor Engineers and

Technologists. Longtran and Harorv (2006).
3. W. C. Turner. and S. D<rty. Energy Management Hand booL Fairntont

Press 7th Edition 2009
4- W. R. Murphy. Energv Managernent. Elsevier 2007
5. C. B. Srnitl.r. Energy Managernenl Principles. Pergamurn 2007
6. C. S. Rao Environment pollution control Engineering. Neu'Agc

Intemational reprint 201 5. 2nd edition
7. G.D. Rai. Non-convent ional Energl'Sources. Khanna Publishers. 2003
8. J. Trvidell and T. Weir. Rene*able Energy Resources. Taylor& Francis.

2006.
9. B. Joseph. Environmental Srudies. 'fata Mccrarv-Hill (2006).
10. K.M. Miltal. Non-convent ional Energ)'Systems-Principles. Progress and

Prospects. \\'heeler Publicat ions. 1997

I l. Looking back to think ahead: Green India 20.17. (1998). Tata Energl'
Resealch lnstitute (TERI). Nerv Delhi

12. M. McKinney and R.M. Schoch. | 998. Environnrenlal Sciences: Sl.stenr
and Solutions. Johnes and Banlett publishers. Massachusetts

I i. G.T. Miller- Environrrental Science- Workinq * ith Ear1h. Thomson
(2006).

1,1. TERI Energ-,- Data Directory & Year Book (TEDDY). ( I 997). Tata
Enelgy Research lnstitule (TERI). Nerv Delhi

l-5. R.T. Wright. Environmenlal Sc ience-To$'ards a sustainable Future.
Prentice Hall (2008)

Cource
Outcomes

COI: Analyze and applS,various rnethods ofenergy stot?ge. energ!' nranagement
& econonric analysis.
CO2: Analyze lhe principles of generation and applications of rvind. solar and
nuclear energy fonns
CO3:Anallyze and interprel energv policy and energy future
CO,l: Analyze the a\\areness about the environment and energr,.
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CO -PSO MAPPING

.r\SSIiSSI I L\T Rt'BRICS

Sarnnle Ouestions to tcst Outconres

l. Identifu the various fbrms ofenergl resources arrd explain tl.reir intpoflance.
2. Ditlbrentiate Renervable and Non-Reneuable Energl, Sources
3. Discuss the global energy dentand and use in historical and current perspectives
4. Dillerentiate Conrposition. Ph1'sico-chernical characleristics and energy colttent ofdilferent

fossil fuels.
5. Discuss local and global inrpacts ofenergy use on eitvirotlruent.
6. Discuss the inlpacts ofenvirorrnrent during productiou. tratrformation and utilization of

ene[gy.

PS0I PSO2 PS()3 PSO4 I'SO5 PS06
COI
CO2

CO{

Tcaching Learning
Strategies

Direct lnstruction: Brain storming lecture. Explicit T'eaching. E-learning
(Video)
lnteractive Instruction: Active co-opet"tivc learning. Seminars. Group
Assignnrents. Library. uork and Group discussion. Presentalion by

re sentative
Mode of Transatction Face to fhce: Lecture rrethod & Denronstration nrethod

Learner cenlered technique: Conlputer assisled learning & Indil idual
project teaching

Conrponents NIarks
End Semester Evaluation 60

Continuous Evaluation ,+0

a Test papers

a Tutorial with Seminar
presentationyDiscussio nVDebate, etc.

t6

a Assisnment fi
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Cou rse Code &
Title \tsEYS02\ID('0I - I\Dt ST[U.A.L PI{O('ESS

Course
Objectives

The Course aims
o To know about the various industrial processes
. To acquire knou,ledge on raw nraterials using in various

induslries.
. To understand the environmental issues associated with tl.re

exlraction of raw nraterials.

Multidisci lina Elective pmq

CO -PSO ]\TAPPING

Nlodules Cou rse Outcome
Module I
Agro based
industries
(15 Hours)

Diary. Sugar, Textiles. Leather, Rubber, Pulp and
Paper Mills. Food Processing Industry and
Distillery: different tlpes and nature of raw
materials. nranufacturing processes of Agro-based
industries. significance, and environmental issues.

COI: Identifu and
evaluate the
manufacturing processes
of agro based industries.

Module II
Non-Agro
based
industries
I 5 Hours

Synthetic fiber and Dyes. Plastics. and Detergent,
Fertilizers. Oil refineries and Mineral acids.
Cement. Pharmaceutical, and Electroplating (lron.
Steel, Copper, Aluminum, l*ad and Zinc
industry): nranufacturing process. raw materials. and

environmental issues.

CO2: Analyze and
describe the
manufacturing processes
of non-agro based
industries, their raw
material extraction.
CO3:Evaluate the
environnrental issues
related to raw material
extraction
CO4: To understand the
issues of industrial
process associated with
the environment

PSOI PSO2 PSO5 PS()(r PSOT
crot
co2
('03
co{
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Teaching
Learning
Strategics

Direct Instruction: Brain stonning lecture, Explicit Teaching. E,-learning
(Video)
lnteractive Instruction: Active co-operative Iearning, Seminars. Group
Assignments. Library rvork and Group discussion. Presentation by individual
student/ Group represental ive
Field u,ork and field visits

Mode of
Transaction

Face to lace: l-ecturc nletltod & Denlonstration method
Learner centered techniqr.re: Contputer assisted learning & Individual project
teaching

Components Nlarks
End Senrester Evaluation 60

Continuous Evaluation 40
o Test papers t6
. Tutorial with Seminar

presentationVDiscussionyDebate, etc.
t6

a Assignment 8

ASSESS\,IENT RUI}RICS

Sanlrrle Oucstions to test Outconles

I . Write a note on Agro based induslries.
2. Briet'ly explain Ihe ntanufacturing processes of e lectroplat ing industrl,.
3. Wrat is tlte nature of rau, materials used in aglo based industries?
'1. Wrhe an essay on tlte envircntrental issues due to tlle extraction of rarv ntaterials tbr non-

agro based induslries.
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Course Code &
Title

MSEVSO2MDCO2 - Industrial Pollution and Waste
Manaqement

The Course ainrs
r To acquire knorvledge on industrial specific pollutants
o 1b gain knou ledge on industrial \\'aste rranagcnrent
o To know about various conllol r.neasures fbllorved in industries
. 'l'o undersland the nature and chamcteristics of industrial ettissions.
. To impan knorvledge on sources and characteristics of various

industrial wastes and strategies fbr its prcvetition and control

Multidisci na Elective

Course
Outcomes

COI: Characterize and differentiate industrial emissions
CO2: Evaluate control measures adopted to minimize industrial pollution
CO3: Identiry recent trends in industrial waste nranagement.
CO4:ldentify and interpret the industrial waste management techniques

\Iodules Contents Module Outcome

Module I
Industrial
Pollution (12
Hours)

Indrrstrial wastes and their soulces: Various
industrial processes (Agro and Non-agro based

industries). Sources and tlpcs ol solid. Iiquid.
uascous \\asles. \oise & radirtion ctnissitrns.
characteristics of saste- eflbcts ol \\'aste on
receiving \\ ater s\ stenl.

The student will be able
to:
. Assess and study to

understand \\,astes

originating liom various
Industries.

. Evaluate the effects of
wastes in various
Ecosystenrs.

Module II
Control
measures
( I 8 Hours)

lndustrial $aste water treatnrent
Control and removal of specilic pollutants in
industrial \\,aste\\,aters. e.g.. oil and grease.

biodegradable organics. chenricals such as clanide.
fluoride. toxic organics. heavy rretals.
Radioactivity'. etc. Wastewater reuse and recycling.
b. Solid waste generation and disposal managenrent
c. Control olgaseous emissions
d. Hazardous wastes: Generatbn" control and

management
e. Noise & radiation: Ceneration. conlrol and
management
f. Recent trends in industrial \\aste managenrent-
Case studies olvarious industries. e.g..
dairy. fertilizer. distillery. sugar. paper. iron and

steel. thermal pouer plants. etc.

. Apply and gain
knorvledge of control
nreasures that can be

adopted in various
industries to nlin inlizc
$aste generation.

. Anallze the recent
trends in industria I uaste
managenlent
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CO -PSO T'IAPPING

ASSI.]SS\I E\*'I' R.I ]B ITICS

ns to tcst ()utconr

I . What are the effects ofwaste on receiving water systenr?
2. Write an essay on recent trends in industrial waste management.
3. Write a note on wastewater reuse and recycling.
4. Briefly explain removal ofspecific pollutants in industrial wastewaters

PSOI PS()3 PSO{ I'SO5 PSO6 PSOT
cor
co2
c()3
co{

Teaching Lcarning
Strategies

Dircct Instruction: Brain stornring lecture. Explicir Teaching, E-
learning (Video)
lnteractive Instruction: Active co-opemtive learning. Ser]]inars.
Group Assignments" Library u,olk and Group discussion.
Presentatioll by individual student/ Group rcpresentalive
Field lvork and field visits

trIotle of Trlnsaction Face to face: Lecture metl'rod & Dentonstration rlethod
l-earrrer cenlered techniclue: Con]puter assisted learning & lndividual
proiect teaching

Components NIa rks

End Semester Evaluation 60

Conlinuous Evaluation .10

a Test papers t6
a Tutorial with Seminar

presentationVDiscussionVDebate, etc.
l6

Assignment tt
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Skill Enhancement Course SE
Course Code &
Title

MSEVSO2SEC0I: DISASTER RISK REDUCTION (DRR) AND
RESPONSE

Course
Objcctives

The Course ainrs
. To provide basic conceplual understanding oldisaslers.
. To understand approaches ofDisaster Risk Reduction (DRR).
o To build skills to respond to disaster'.
. To undersland various tools used in Disastcr Managenrent.
o To develop rudinrentarl, abilit) to respond to their surroundings u ith

potcnlial disaster response in arcas u'here tlrey live, u'ith due
sensit ivitv.

l\'ftrdulcs Contents I\lIodulc Outcome

Module I
Basic
Concept of
DRR
(12 Hours)

I . I . Concepts o1' Disaster Risk - Disaster. Risk.
Hazard. Vulnelahilitl arrd Capacitl.
Interaction betrveen Concepts of Disaster Risk.
1.2. Disaster Risk Reduction (DRR) - Delinition.
Concept of DRR.
1.3. Disaster Risk Reduction Manasenrent (DRRM)

- C(rntporlcnls: Pte-er ertt (Prcrcntion.
N4itigation. Adaptation and Preparedness) and Post-
event (Response and Recoverl).
1.4. Tools of Disaster nranagenrent - Forecasting
and r.r'arning s1'stenrs of disasters"
N{easurernenl of responses of disa-sters. Comnrunitt'
reaction to disaster. Emergcncl'
Managenrenl Inlornration Sl,stenrs (EIMS)

The student will be able
to:

nderstand the basic
concept of Disaster
Risk Reduction

dentifl the conrponents
of Disaster Risk
Reduction
Management.

Module II
Disaster
tusk
Management
and
Resilience
( I 8 Hours)

2.1. Community Based Disaster Risk Management
(CBDRM) - Community Preparedness
and Survival Kit.
2.2. Resilience - Definition of Resilience, Resilience
in Society and the Physical Environment, Capacities
lor Disaster Mitigation and Reconstruction.
2.3. Managing Disasters - Reinstating and
Supplying Temporary Services and Shelter;
Temporary Housing; Stakeholders for Managing
Disasters and Disaster Risk Reduction;
I mpact of Disasters to Social and Physical
Infrastructure Fac il ities and Restoring Major
Social and Physical Infasrructure.
2.4. Sendai Framework and Sustainable
Development Coals 2030 (SDGs) to the Process of
Disaster Management.
2.5. Role of research organizations in DRR.

ecognize the
research in
managenlent.

role of
disasler'
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Course
Outcomes

COI: Identifo the approaches of Disaster Risk Reduction (DRR).
CO2: Skill developnrent in disaster nranagement tools
CO3: Identif,, the role of research organizations in DRR.
CO4: Familiarize the idea of Conrmunity Based Disaster Risk Management

CO.PSO \IAPPING

ASSESSMENT RT]BRICS

Sirnrnle uestions t0 tcst utcomes
| . Write a note on Disaster Risk Reduction (DRR).
2. What are the lools oldisaster rnarragement'}
3. \\/rite a note on Contnrunilr Based Disaster Risk Managentent.
-1. What is the Role olresearch orsanizations in DRR?

PSOI PS()2 PSOS PSO{ PSo5 P5()6 PSOT
col
co2
c()3
c0{

Teaching
l,earning
Strategies

Direct Instruction: Brain storming lecture. Explicit I'eaching. E-learning (Video)
Interactive Instruclion: Aclire co-operatir,e lcarning. Sentinars. Group
Assignnrents. Library u,ork and Group discussion. Presentation by individual
studcnt/ Croup t'epresentat ivc
Ficld u,ork and lleld visits

Mode of
Transaction

Face to thce: Lecture rnethod & Demonstration method
Learner centered technique: Conlputer assisted learning & Individual project
teaching

Conrponents I Ia rks
End Senrester Evaluation 60

Continuous Evaluation .10

a Test papers

a T'utorial wilh Sentinar
l6

a Assignment IJ
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Skill Enhancement Course SE
Course Code &
Title MSE\ZSO2SECO2: CLIN{ATE RESILIEN.CE

Course
Objectives

The Course aims
o To understand lhe concept ofclirnate change and climate resilience.
o -fo 

explain the inlpacts ofclimate change.
. 'fo understand lrunran induced clinrate variability and clinrate change

adaptations.
r To describe and explain the holistic approach to clinrate resilience.

N{otlules Contents Course Outcome

Module I
lntr oduct ion
( l0 Hours)

l.l. Global Warnring and Climate Change -
Definition. Basics of Clinrate Change -
Causes and Effects- Carbon Enrission and Carbon
Reservoirs.
I .2. Inrpacts of Clirnate Change - Shorl 'lenn and
Long-T'enn Impacts.
1.3. Clirlate Forcing - Natural and Anthropogenic
Forcing.
1..1. Human Induced Clirrate Variability - Changing
Pancrns olland Use. Changes in
lJrban Clirnate- EI Nino and La Nina Effecrs.

Module II
Climate Risk
and

Adaptation
(20 Hours)

to a mu lti-sectoral approach

CO3 : Understand and
apply the climate change
adaptations and
mitigation policies
CO4: Evaluate the
holistic approach of
clirnate resilience.
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COI: Eva luate causes

anci cllbcts ol c lirrrate
clrange
C()2:Enunrcrate hunran
induced c linrale
variabilitl.

2.1 . Clinrate Change Adaptation - Drivers of
Vulnerability. Response Capacity Building.
Adaptation and Sustainable Developnrent.
Mitigation.
2.2. Clinrate Change Mitigation Policies - World
Srrnrnrit 1971. Brundt land Corrrnrissiorr
Repofi - Sustainable Developntent - Rio Confblence
1992. Agenda 21. Montreal
Prctocol. Conlbrence olParties. Kloto Protocol.
2.i. Intemational Enrission Trading - Carbon
Credit. Carbon Budget and Green Labclin-sr

2.i. Climate Risk - Clinrate Risk Manaserrrert
(crrM).
2..1. Resilience Capacitl - Absorptive capacill'.
Adapt ir e Capacitl and Transft)rnlati\e
Capac ity.
2.5. Flolistic Approach to Clinrate resilience -
In.rpofi:urce of Holistic Approach. challengcs



PSoI PSO2 PS()3 PSOJ PS()5 PSC)6 PSO7
COI
co2
cC)3
co{

CO -PSO N{APPINC

ASSESSN,IENT RUBIUCS

Tcaching
Lcarning
Strategies

Direct lnstruction: Brain stonning lecture. Explicit Teaching. E-learning
(Video)
lnteractive instructiol'l: Active co-operative leaming. Seminars. Croup
Assignrrents. Library rvork and Grcup discussion. Presentation by individual
student/ Group rcpresentative
Field work and fleld visits

Mode nf
Transaction

Face to face: Lecture nrethod & Demonstration method
Learner centered technique: Computer assisted leaming & Individual project

Components I{arks
End Semester Evaluation 60

Continuous Evaluation .+0

I Test papers t6
o Tulorial rvitlr Senrinar

ationVDiscussions/Debate- etc.
t6

Assignment 8
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Samole Ouestions to test Outcomes
l. Briefly explain about the impacts ofclimate change.
2. What is global warming?
3. Write an essay on holistic approach of climate resilience.
4. Explain about climate ehange mitigation policies.

a



Abili Enhancement Course AE
Course Code &
Title
Course
Objcctives

The Course aims
. To understand the concept ofsolid waste managernent.
r To explain the disposal methods ofsolid wastes.
. To understand the concept of induslrial and hazardous waste

rnanagement.
o To describe and explain the legislations for the management of

hazardous wastes.

Modulcs Contents Course Outcome

Module I
Municipal
Solid Waste
(12 Hours)

l.l . Tlpes- Sources and Characterist ics.

I .2. Waste Collection and J'ransporl.
1.3. Techniques/Processing ol Solid Waste
Rccovery and Reclamation.
1.4. Recycle and Reuse ofResources
l.5.Disposal Methods - lncineralior'r. Py'olysis.
Composting. Vernri-conrpost ing. San itarl
Land ll IIs and Anaerobic Digestion.

COl: Gain knowledge
on basics of solid waste
management.

Module II
Hazardous
Waste
( I 8 Hours)

2. I . Industrial and Hazardous Waste Managenrent-
Listed I lazardous Was1e. Hzzardous
Waste Rulcs.
2.2. E-Was1e Management - Classification and

categories of E-rvasle. E-waste ( Managentent
And llandling) Rules. 201 l. E-\\'aste Reclcling
Process.

2.3. Bionredical Waste N'lan:lgcntent

C lassificat ion. Categories olBiomedical Wastc
(Biomedical Wastes Rule. 1998). Segregation.

Treatnrent Melhods.
2.4. Plastic Waste Managenrent - Classification.
Reduce, Reuse, Recycle and Recovery.
Plast ic Waste Management Rules.20l6.

CO2: Recognize the
classification of
hazardous wastes.
CO3: Know the basic
knowledge on
legislations related to the
management and

handling of hazardous
wastes.
CO4:Organize an
appropriate management
method for solid wastes.

PSO1 PSO2 PSOI PSO5 P5()6 PSOT

COI
co2
co3
co-l
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MSEVSO2AECOI : SOLID WASTE MANAGEMENT

PS()3



Teaching
Learning
Strategies

Direct lnstruction: Brain stonring lecture, Explicit Teaching. E-learning
(Video)
lnteractive lnstruction: Active co-operative learning. Senrinars- Croup
Assignments. Library u,ork and Gncup discussion. Presentation by individual
student/ Group represenlative
Field work and field visits

Mode of
Transaction

Face to fhce: Lecture method & Denrcnstratiotr ntelhod
Learner centered teclmique: Contputer assisted leaming & Individual project
teaching

ASSESSN{ENT RUBRICS

Sanrlrle Oucstion to tcst Outcomes
l. What are the disposal rlethods fbr yrlid sastes?
2. What are listed lrazardous rvastes?

.i. Different iate incineration and P1r'ol1 sis.

.1. Brielly explain about E-*aste umilasentenl

Componcnts Marks
End Senrester Evaluation 60

Continuous Evaluation .10

a Test papem l(r
. Tulorial rvitlr Senrinar

presentationVDiscussionVDebate. etc.
l6

o Assignnlent 8
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Abili Enhancement Course

Co .PSO \I,\PPI \(;

Course Code &
Title l\{SEVSO2AEC02: WATER MANAGEMENT

Course
Obj ectives

The Course aims
. Introduce the concepts of \\,ater quality managenrent and

rnonitoring
. To understand the physical. chemical and biological characteristics

o f vr aler and their sign ificance
o To appreciate the impoftance of rvater quality monitoring and

der elopnrent o f rnon itoring stratcg)
o Recognize the role ol water quality guidelines and legislation in

rvater quality nranagement

Modules Contents

Module I
lntroductiorl
( I 5 Hours)

I .l . Watcr Quality - Definition. Monitoring -
Impodance.
1.2. Water Quality Sampling - Selection of
sanrpling stations. Sampling frequency.
Representative sarnpling. Tlpes of sarrples and
preservation of samples. Transportation
and storage of samples. Safety during field rvork.
1.3. Physical. Chemical and Biological Parameters

of Water.
l.:1. Water Quality Standards - BIS. WHO &amp:
USEPA

COI:ldentify the water
quality characteristics
& water quality networks
CO2:. Evaluate and

estimate the water quality
sampling program.

Module II
Water
Pollution
( I 5 Hours)

2.1. Point and Nonpoint Sourccs of Pollulion
2.2. 'fy'pcs o1' I)ollutants - N'lunicipal Waste\\'ater'
Discharge. Agriculture Related \\/ater
Impurilies and Industrial Relatecl Water lnrpulities.
2.3. Standalds and f'riteria fbr Dlinking
Water/lrrigat ion Water/Watcr in Indr.rs1r1.

2..1. lnrpact ol Water Pollutants on En\ irolltllcnt -
Selt['ulilicat ion of Waste in Strearls.
Zones of Puritication. Eutrophicalion. Disposal
Standards. Impairment ol-Natural Water
Bodies.

CO3: ldentifo the
pollutants and
contaminants of water.
CO4: Apply the
knowledge on the impact
of water pollutants on the
environment.

PSOI I'SO2 PSO3 PSOJ PSO5 PSC)6 PSOT
col
c02
cC)3
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Coursc C)utcome

co{



Teaching
Learning
Strategics

Direct Instruction: Brain stornting lecture. Explicit Teaching. E-learning
(Video)
Interactive Instruction: Active co-operative leaming" Senrinars. Group
Assignrnents. Library uork and Group discussion. Presentation b1, individual
student/ Group representative
Field u,ork and field visits

Mode of
Transaction

Face to fuce: Lecture u)ethod & Dentonstratiotr ntethod
Learner centered technique: Computer assisted learning & Individual ploject
teaching

ASSI]SSNIENT RTII}RICS

Samnle Ouestions to test Outcomes

l. Write an essav on water quality characterisl ics.
2. Diflbrentiate tvpes of\\,ater pollutants.
3. Differentiate point and non-point sources ofrater pollution.
4, Elabolate u,ater quality sarlpling.

Compt)nents \ larks
End Serlester Evaluation 60
Continuous Evalualion 40

a Test papers I6
. Tutorial rvith Serninar

resentationVDiscussio nVDebat e. etc. t6

a Assignment 8
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Value Added Course A
Course Code &
Title MSEVSO2VACOI -WATER QUALITY AND MANAGEMENT

Coursc
Objectives

The Course airns
. Introduce the concepts ofrvater quality tranagerlrent and rnonitoring
. To understand the physical- chenrical and biological characteristics

ol'u ater and their significartce
r -fo leam \\'a)'s to ir.nprove *ater quality through treatutent and

luranagenrent of chenrically and biologically polluted $aters.
. To appreciate lhe impoftance of uater quality monitoring and

developrnent of nronitoring slrategy
o Recognize the role of water quality guidclines and legislation in

u,iiler qual i1y rltanagentei.ll
o Provide a practical underslanding ol the significance of u'atel

quality managetrent ltl socict)'and the role olrvater practitionels in

the managernent process

\Iorlulcs Module Outcome

Module I
Introduction
(20 Hours)

l.l. Water quality and health linkage -
impurities (pollutants and contarninants) in

$?ter. their si.a.nillcance and estitllatioll
techniques: u,ater borne diseases: standalds of
potable u,ater.

1.2. lmpact of $ater pollutants on
environment - selt:purillcal itttr of r'"aste in

strealrls: zor'res o1' puritication: eutroplr icat io n:

disposal standalds. Impairnrent of natural \valer
tlodies

1.3. Water Qualitv Characteristics - Phl'sical.

cherrical and biological \\'aler qualit;'
paranrelers.

I.4. Contaminants of Emerging Concern,
Antibiotic Resistancc

The studenl \\,ill be

able to
r Identify the po llutants

and contaminants ol'
sater technique and

lrater tnme diseases
o Apply the knorvledge

on the inrpact o1'

\\'ater pollutants on
the environment.

. Evaluate the \\'ater
c1ualit."- characteristics
st ud ies.

Module II
Significance
of tlre
Characteristi
cs of Water
(20 Hours)

Water quality in rivers
Water quality in lakes antl resen'oirs
Water qualiq in grountltvaler aquifers
Water quality in aquaculture.

2.1.
2.2.
2.3.
2.1.

Evaluate and estinate
the water quality in
rivers. lakes and
reservoirs,

a

grcundwater aquifers
and aquaculture.

Module III
Movement
of
Contaminant
s in the

3.5. Point and Nonpoint Sources olPollution
3.6. -l-lpesol'pollutants

a) Municipal wastewatcr discllarge
b) Agricultulc relillcd \\atcr illtPtrt-itics

Industrial rclated water im r.rr it iesc

r Gain knowledge on
point and nonpoint
sources of pollution.

o Apply and assess the
typ€s ofpollutants.
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Environment
(20 Hours)

3,7. Standards and criteria for drinking
water/irrigat ion water/water in industry.

3.8. Institutional and legal framework regarding
Water Quality Pollution control in India.

. Check the drinking
\\,ater. irrigation
$ater. industry $aler
in standards level and
water qualit)'
pollution control in
India.

Module IV
lntroduction
to Water

Quality
Monitoring
Techniques
(20 hours)

4. l. Design of water quality monitoring networks
4.2. Water quality sampling program: Selection of
sampling stations: Sampling llequency,
Representative sampling, Tlpes of samples and
preservation of samples. Field quality assurance
requirements, Transportation and storage of
samples. Safety during field work.
4.3. Modeling of water quality in natural systems.

o ]dentil) the water
quality networks

. Evaluatc and
estintale tl.re water
qualit-y' sanrp ling
pfogram.

o Apply ancl rtrake the
rnodelins. ol *ater
quality in nalural
S l't1

Ilefercnces

llefcrcnce Ilooks:

I l. Joan Rosc: Waler is l-ife but Water eualitl, is I lealth http://u,$,.$,,. ir.va-
net\\'ork-org/news/u,ater-isl itb-bul-\\ af er-qual it). is-health/

12. Victor Mallet 20 I 8) Rivcr ol Life and River o f Death
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I. lsobel W. Hcathcote. (1998). lntegmted rvarershed ltlanagenlent:
Plinciplc and practice. .lohn Wiley & Sons. Inc. Sleven C. Chapra
(2008).

2. Surfhce sater qualitl, ntodeling. \lhveland l,r Inc. ISBN-13:978-
15776660s9.

3. .1. Bartrarn and R. Balance (1996). \\/ater euality, Monitoring: A practical
guide to the design and irnplementation of li-eshwater quality studies and
nronitorins progranlmes. E & FN Spon on behalf of Ur*\ESCO. WHO &
UNEP. ISBN 0-4 t9-22320-7.

.1. APIIA/AWWA/WEF ( 1999). Standard nlerhods fbr rhe exarninarion of
\\aler and \\,astewater- 20th Edition. Arnerican public Health
Associalion. Arlerican Water Works Association and Water
Envir otrrnent Federarion (APHA/AWWA/WEF) publication.
\\/ashilrgton D.C. USA. ISBN- I 3:978- 0875532356.

5. Gilbert N{. N4asters and Wendell p. EIa (201 7) Introducrion ro
Ilnvironment Engineering and Science. 3rd ed. pearson.

6. S.K. Garg (2007) Serage Disposal and Air pollution Engineering.2fth
ed. Vol. 11. Nerv Delhi. Khanna Publisher.

7. S.K. Garg (2007) Water Suppl.v- Engineer.ing. l8rh cd.. Vol. I, Neu,
Delhi. Khanna Publisher.

8. A. G. Hou,ard (2002). \\/ater qualitr, surveillance: A pr.actical guide.
WEDC. t-oughborough. ISBN 184380 0039.

9. ARGOSS 12001). Guidelines fbr Assessing the Risk 1o Groundn,arer
fi'onr On-site Sanitation. British Geological Survev Conrrrrissioned
Repo(. CR/0l/l{2. National Environmental Research Council. London.

10. Sunlrerlblt. C. Roben (n.d). Water quality consideralions Ibr
aquacultrrrc'. Ar;uacuhure Net\\ork Inlbrntation Ccntre
(htrp://aquanics.org).



Course
Outcomes

COI: Identill the key concepts ol \\'ater qualit),. \\'ater quality and health.
inrpairnrent of natural water bodies..
CO2: Cor.nprehend components of wastewater treatnrent and schetnes based on
input water quality and desired rvater qualitl,.
CO3: Deternrine the integraled perspective on \\'ater resource and rvater quality
nlanilgement
CO{: Skill in rvater quality paranreter anal-v-sis

CO.PSO \{-A.PP]NG

ASSESSN,IENT RUBRICS

SanrDle ons to test Oulconl(]s

l. What is the relation between r,ater qualitl and ltealth?
2. Write an essay on rvater quality characterist ics.

3. Dilierentiate typc's of$ater pollutants.
4. Discuss on the legal liameNork regarding u'ater polluliotl control in India

5. t)illerentiate poinl arrd tlon-point sources ofu'ater pollttliotr.
6. Illaborate uater quality santpling.

PSOI PS03 PSO{ PS()5 PSO(r

col
co2
c()3
co{

Direct Instruction: Brain stonring lecture- Explicit Teaching. E-
learning (Video)
Interactive lnstruclion: Active co-operative learning. Serninars- Crcup
Assignments. Librarl' u'ork and Group discussiotr. Presentation [r]'
indir idual srudent/ Group rcpresentative
Field uork and field visits

Mode of Transaction Face to face: Lecture method & Detnonstration nrethod
Leamer centered technique: Computer assisted learning & lndividual
proiect teaching

Conrponents IVI a rks

End Semester Evaluation 6i)

Continuous Evaluation .10

o Test papers t6

o Tutorial with Serninar
sentations/Discussions/Debate. etc.

t6

a Assignment 8
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PSo2 PSOT

Teaching Learning
Strategies



THIRD SEMESTER
DISTRIBT-ITION OF COURSES AND CRBDITS

t 2 3 { 5 6 7 8
Discipline Specific Courses Ability

Enhanc
entent
AEC

skilr
Enhance

ment
Course
(sEc)

Value
..tddition
Course/
t\tooc
Courses
(vAc)

Internsh
ip/ Field
Visit/trli

nor
ProjecUI
nstitutio

nal-
lndustri
al visit

Dissertat
ion/Maj

or
Projects

Total
CreditsSenre

ster'
Discipline
SlreciIic

Core
DSC

Discipline
Specific
Elective

DSE

J -e(3c)

- r0(3c)

- l r(.1c')

DSE - 5(iC )

OR

DSE- 6(rC)

DSE - 7(3C)

OR

DSE- 8(3C)

IrD('-3(2C)"

OR

NrDC'-,I(2()^'

i\ItKt-5 -l (4c),t*

20
Credits

10 Credits 6 Credits { Credits#

**MDC Olfbred fbr other departn'Ents. #Students slrould earn .{ credits fionr other depaftnrents.
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Interdisciplinar
y Electite/

Generic
Elective

l\Iultidisciplinar
y Electire /OFr

Elective
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Cou rse Code Title of Paper
Contact

Hours/Wcck
N{arks

L T/S I) ESE CE 'fotal Credits

MSEVSO3DSCIO Environrnental
Managenrent

J I 60 .10 100 -)

MSEVSOSDSCII Research Methodology
and Statistics

I 60 ,10 r00 J

MSEVSO3 DSC I 2 Practica I in Environrnenla I

Geologv
60 40 t00 I

Discipline Specific Elcctive Courses @SE)
MSEVSO3DSEO5

Or

MSEVSOSDSEO6

J
I

60 l0 100 -)

Application of Remote

sensing and GIS

MSEVSO3DSEOT

Or'

MSEVSO3DSEO8

Environmental
Microbiology and

Biotechnology J
I

60 .10 I00
Nano T-echnology and

Environrlental

Applications

Multidisciplina rr, Elective (Offered for other depa rtments )

MSEVSO3MDC03

NlSEVSO3N{L)CO.+

Wetlands
I 60 .10 t00

Mansroves

MSEVSO3MDCO5 Fundamentals of
Environrnental Science

1 I 60 .10 100 -l

Multitlisciplinary ElectiYe (MDC) (To be obtained from other departments)

.+ I 60 40 r00 ,1

'fotal 37 360 2-10 600 20

TIIIRD StrMESTER M.SC. ENVIRONMENTAL SCIENCE PROGRAN{ME

72

Discipline Specific Core Courses (DSC)

Natural Resource

Management and their

Conservation

2 1
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Discipline Specific Core Courses (DSC)
Cource Code
& Title
Course
Objectives

o understand the need for EIA
acquire knowledge on various components of envirorunental impact
assessnlent
explore various environntental assessnlent nrclhodologies
cornprehend the inlpact of any developrnental activities and its
nritigation measurcs

a

a

a

a sl ud about disaster ntana nt and

The Course ainrs
a

Content Ilotlule Outcorne

Module I:
EIA Process

(25 hours)

I.l. Introduction: Definition, aim principles
and concept, scope. Origin and development ofl
EIA. Relationship of EIA to sustainable
development EIA in project planning and
implementation.
1.2, Methods and steps
a) Ad Hoc Method. b) Overlay Method, c)
Checklist Method, d) Network Method e)
Matrix Method f) Ecosystem Modeling
I.3. Methods for preparing EIA
a) Socio-economic aspects, b) Making
inventories, c) Sampling and data process d)
Baseline study
1.4. Impact prediction
a) Positive and negative impact. b) Primary
and secondary inrpact, c) Impact on Physical
Social and biotic environment
1.5. Evaluation of proposed action
a) Risk assessment and risk management. b)
Mitigation Measures, c) Comparison of
altematives, EIS and EMP, d) Review and
decision-making e) Practices and guidelines in
India

The student u ill be able to:

' F.valuate and inrp lentenl
the EIA ntethod and steps

' Evaluate the sir:nificance ol'
Potential environnrental
inrpacts. and ntethods for
preparing EIA.

' Identif' the inrpact
prediction and evalual ion
ofproposed action of
env ironrlental risk
assessmL't'lt and nmnagertrent

t Appl), and ensure potential
environnrental intpacts. and
decision-makine pl'ocess and
inclusive ol' all relc'u anr
stakeholders.
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Module II:
EIA for
Different
Environment
al
P-rogrammes
( l5 hours)

2.1. EIA for Diffcrent Environmental
Programmes.
i) Industries,
ii) Urban development
iii) land use

iv) Eneryy projects
a) Hydel. b) Thernul. c) Nuclear. d) Oil gas

e) solar f) rvind
v) Resource managenrent

a) Agriculture. b) Irrigat ion

c) Water, d) Biodiversity, e) Coastal Zone
vi) EIA case studies

' Identifo diflerent
env ironmenlal impacts frorl
the environmenlal
progranrnre.

' Evaluale the sign ificance

of polential environmenlal
in'lpacts and conduct
various envirortrnental
progmnlrnes

' Attaining the potenlial

mitigation measurcs and

irnplement to reduce

t Ensure that potential

environmental inrpacts are

identitred. evaluated. and

addressed- and that tlre
decision-making process is

transparent and inc lusive
of all relevant
stakeholders.

Module ltr:
Environment
al Planning
and

Management
(20 hours)

' Identifr the key

environmental issues

facing our planet, such as

climate change, pollution,
biodiversity loss, and

resource depletion.

' Assess the different
approaches to planning and

managing environmental
resources, including policy
development. stakeholder
engagement, and risk
assessment.

t Recall the

environmental laws and
regulations at the local,
national. and international
levels

' Develop sustainable

solutions to environmental
problems. taking into
account social, economic,
and environmental factors.
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3.1. Principles of EPM - concepts and scope

olenvironnrental Planning- Ecological aspects

of EPM. Steps in Environnrental Planr.ring,

Identification and fbrrrulat ion ol strategies of
EPM
3.2. Environmental Analysis and EPN{ -
Physical plarrning in relation to environrllent
and land r"rse c lassificat ion

3.3.EPM for
a) l-oun and urban lands"

b) Rural and agriculture land

c) Wastelands
d) l,ands reclaimed
e) Wetlands
f) Mining areas
g) Industrial areas

h) Transpofialion and urban planning



4.1. EPM for Environmental Hazards
i) Types ofEnvironmental Hazards - Flood,
draught. landslides, earthquakes, cyclones etc.
ii) Signifi cance and characteristics of hazards
in Environmental Planning and development
iii)Opportunity and regional planning for
hazard management
4.2. Environmental Auditing
i) Cost benefit Analysis
ii) Scope and types ofEnvironrnentaI audit
iii) Audit Process - Pre. post audit process
iv) Intemational organization for
standardization (lSO)
v) ISO standards and certification

o Conduct a risk assessrrtent tcr

identill potential hazards and
evaluale the risks associated
u ith thent.

t Develop strategies to
nritigate the lisks and reduce
the irrpact of environmental
hazards

' Der elop enlcr.gcrtc\
response plans that outline
procedures for responding to
environn'lental hazards. such as
evacuation plans. enrelgency
comnrunication protocols. and
d isaster rel ief strategies.

' Identily potgntial
errr ironlrrental irnpacts ol'
developntent projects and
identili nritigation ltleasures to
nrinimize those impacts.
t Gain knou,ledge to
environrrrental auditing scope
and its types

References LYironment and Developntent: ..Our cornmon
v Press publicat iolts.

2. Leela Krishnan. Lau,and Environnrent.
3. M.S. Adiseshiah. (1987) Econontics ofEnvironntenl.
.1. P.A. Victor. (1972) -I'he Economics of pollution" Mathau. London

Publication.
5. Rogene A. Buchholz (1993) principles of Environnterltal mana{:enrent-

Prentice Hall publications.
6. Indian Irrstilute of Ecology and Environnrent. Nerv Delhi.

a. Occasiorral monographs - I 1.22.1 1.42.5 1.7 0.7 7.g7
b. Environnrenl Inrernational - 42.51.71.72..7 5.76. g4.35.g6.

7. Roscheraz. Environment law and policy. in India.
8. Lohithakshan (2002), parisrhithiNiyaman

s (Mala lanr

l. World commission on En
future". Oxford Universit

gal, Kerala State Institute of

Coursc
Outconrcs

COI: Realize rhe role EIA in dcc.
CO2: ldentify various impacts of
COJ: Anallze rhe procedures lor

ision making
any proposed prcjects
environmental c Iearance

CO4: To conduct an environmental audit and interpret its outcon.E
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Module fV:
EPM for
Environment
al Hazards&
Environment
al Auditing
(20 hours)



ASSESSNTENT RUBRICS

I'SOI PS()2 PSO-I PSC)6 PSOT

cor

COJ
co{

Demonstration, E- learning (Video)
lnteractive Instruction: Active co-operative leaming. Seminars,

Group Assignments, Library work and Croup discussion' Tutorials

Presentation by individual student/ Group representative.

Direct Instruction: Brain storming lecture. Explicit Teac hing.

Field visits and institutional visit

Teaching Learning
Strategies

Face to face: Lecture method & Demonstration met

Learner centered technique: Computer assisted learning &
hod

I nd ividual ect teachin

l\Iode of Transaction

Components N{arks

End Semester Evaluation 60

Continuous Evaluation

Test papers t6

sentations/Discttssions/Debate- elc
l6

Assisnr')rent 8

*tSc Erwironnntatscieace - Scfrerz dtl $th6us ' 202i Almission onttarf,s 16

CO -PSO MAPPING
PS()5PS()3

co2

40

Tutorial with Seminar

SamDle Ouestions to test Outcomes

l. Explain lhe variotts steps in preparing of EIA repon'

2. List out different EIA nrethods and explain Ad hoc rnethods in detail'

3. Explain lhe dillelcnt charucteristics that lhe inipacl evaluation nrcthods'

,1. what is EMP? What are measures entployed lbr rr,litigation oladverse envircntrct]t?

5. flonll.nent on the EPM for rvastelands. How it is relevanl to the nlodern lndia?

6. Briefly explain about the soc io-econotl1ic aspects ofEIA'



Discipline Specific Core Courses (DSC)
Course Code &
Title

N{SEVSO.]DSCI I _ RESEARCH N{ETHODOL(X;Y AND STATISTICS

Course
Objectives

The Course aims

iscuss and verill,the dill-elent types olsartrpling design
classill,and explain the various llellrods ofcentral tendency and
d ispersion in research
sumrlarize the advantages and disadvanlages oluse ofcontputer
modeling in research
inrpart knos ledge lo develop data anall,tics skills and nreanineful
interprelation to the data scls so as to solve the research problent.

design and enconrpass all tlre lelevant rcsearch basics such as data

a

a

a

a

a

acqurslt ron. literature review. and statistical anal ),srs.

\{odulcs Content Xlotlulc Outconre

Module I
Fundamental
sof
Statistics
( l5 hours)

l.l. Fundamentals of Statistics (Basic
conccpt) -
Collection ol' Data- Classification and
I abulation-
Diagramntalic Representation: Line diagranrs.
Bar diagrarns. Histogranrs. Pie diagranrs.
Pictogaphs
I.2. Attributes and Variables: Tlpes of
variables
1.3. Scales of Measurcments; Ordinal-
Nonrinal. interval. mtio
l.{. Standard Error
1.5. N{oments

The student s,ill be able to:

' Identif), and describe basic

statislical concepts and
tenltinology.

t Apply the knorvledge on
lrasics of statistics concept.
collection and classification
of data and diasrammatic
representaliorl

' Identil-v the attributes and

variables types
t Appl.v- the scale ol
nteasurentenls and be atiare
of standard errors and
nromenls.

Module II
Statistical
Measures
(20 hours)

2.I. Statistical Measures
Measures ol Central Tendency: Arithntelic
Mean. Median. Mode. Geometric Mean- and
Harrnonic Mean
Measures of Dispersion: Range. Mean
Deviation. Quartile Deviation. Variance and
Standard Deviation
N'leasures ol As),l.lutetrv: Skegress and
Kunosis
Measures ol Relationship: Con.elation and
llegression
Paranretric I'esls; z- test. 1- test. Chi sLluare test.
F- tesl

t Evaluate arrd help to
calculate and interpret
nreasures of cerrtr.al
lendenc),. such as mean.
nredian. and rnode.

' Construct and inter.pr.cl
graphical represenlations tl1'
data. such as histosrams.
box plots. and scatter plots.
o Gain the knorr lcdec about
n]caslrres rlf d ispersion-
ils such as skeutess
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2.2. Probatrili(v - Probabilitl.' distributions.
MonIe Carlo Anal-v-'sis

2.3. Sarnpling
2.-1. Distributions - Nonral. [-og-nornral.
Binonrial. Poisson. t. Chi squale and L--

Distribut ion
Monlents
2.5. Anallsis of variance - One rra1, ANOVA.
Trvo-rvay ANOVA.
2.6. Significance and Confidcnce limits

and kurtosis. and measures
of relationship and
parametric lests.

t Gain knorvledge
probability d istribut ions.
Monte Carlo Anal1,5i5 g 11.t"

anall,sis of variance.
signilicance and confidence
limits.

Module III
Environment
al Modeling
(20 hours)

3.1 Approaches to development of
environmentnl models: Linear. Sinrple and

N{ultiple Regression Models. Validation and
lbrecasting.
3.2, Typcs of Environnrcntal Models: Fate
and transporl rnodcls. emissions and activities
nrodels. exposure models. and inrpact nrodels.
Point Source Stream Pollution Model. Air
QuaIit.v- Model. 'lhernral Plurne and Dispersion
nrodels.
3.2. Models of Population growth and
Intclactions: Lolka- Volterra models. I-eslie's
matrix Model.
3.3. Applications of Computer in
Environnrental Science and Management:
Data Anall'sis using packages (SPSS)" R
plograrlrling
Editing. [)ata 

-I'ahulat 
ion.

Descriptive statistics - Correlat ion

Reglession - lractor anall'sis CIusler analrsis
PCA. Graph Plotling.

' Gain knorvledge on

approaches of regression
r.nodels. validation arrd

forecast ing.

t Appl), and urrderstand tl.re

environmental rr.rodels

Evaluate the models o1'

population gro\\th and

inleractions-

' Anah,ze and understand

the applications of
conrputers in envir onnrental
science and lr1anagenrent.

t Appl)'& use the statistical

softqare- such as R zrnd

SPSS. to perforrn data
anall,sis and visualizat ion-

' Anall'ze and implement

the descriptive slalislics like
correlation and regression.
factor and cluster anal)'sis.
PCA.

Module IV
Research
Methodolog

v
(25 hours)

{.1. Research Aptitude
Research: Meaning" Ty'pes. and Characteristics
Positivism and Post positivistic Apploach to
Research
d.2. Methotls of Rescarch: Experintental.
Descriptive. Ilistorical. Qualitativc and

Quant itative Methods: Steps ol Research.

{.3. Il.esearch Ethics
Puhlication ethics: dellnition- irrtrodtrctitln and

irlporlance
Best practices / standards setting initiatives and

gu idclirre s: ('OPF. \\'AME. etc.

Conllicls ol'interest
Ittrblicat ion nrisconduet: dellrritiort- co

' Recall the knowledge on

research aptitude. t)'pes.
charactelist ics.

' ldentif- the methods of
researclr and steps of
researclr.

' Evaluate and unclersland

the research ellrics.

' Analyze and attain the

knou,ledge based on
conllicts ol interest-
violation ol' publicarion
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problerns lhat lead to unethical behavior and
vice versa. t)'pes
Violation of publication ethics. authorship and
contributor ship
Identillcation ol publication nrisconduct.
conrplaints and appeals
Predatorl publishers and.journals
4.{. Application of ICT in Research: Data
Analysis tools. presentatiorr soft r.rarc. database
nranaqenrenl packages (DBMS). Tools through
internet. N4odern research tools

ethics and identification
complaints and appeals.

t Apply ICT in research and

rnodem research tools.

References Reference Books:
l. R.R. Vittal. Business Mathematics and Sratistics. (1986) Marglmnr

Publications-
2. S.P. Gupta- Statistical Methods. (1996) Sulran Chand & Sons publications.

New Delhi.
.3. R. Haynes. Environmental Science Methods. ( 1982) Chaprrran & Hall.

London.
4. I.A. Khan and A. Kanum. Fundarnentals of Biostatistics. (1994) Ukaaz

Publication. Hlderabad.
5. C.R. Kothari. Quantitative Techniques. (1996) Vikas Publishing Housing

Prt Ltd. Hlderabad.
6. J. Miller. Statistics 1br Advanced t.evel. (1989) Cambridge Universiry

Press-

7. G.W. Snedcor and W.G. Cochmn Staristical Methods. (1982) Academic
Press.

8. G.l. Bliss. Statistics in Biology,. ( 1970). McGraw Hill Book Cornpany.
Vol. I and II. Nerv Delhi.

9. A.C. \Vardlarv. Pracrical Statisrics {br Experinrental Biologists. (19g5).
Wilel, Chichester.

10. B.A.V. Sharnra. D. Ravindm Pmsad. and P. Satyanarayana" Researcl.r
Methods in Social Sciences. ( 1989). Sterling Publishers p\1. Ltd.

I I . C.R. Kothari. Researclr Methodology - Methods and Techniques. ( I989).
Wiley Eastern, New Delhi.

12. V. Venkatasubrarranian. lntroduction to Research Methodology in
Agricultural and Biological Sciences. ( 1999). Nerv Century Book House
(P Ltd.. Chennai.

Course
Outcomes

y to apply the methods $4rile rvorkins on a research
work
CO2: Able to design and devclop hl,pothesis tbr a research pro.jecr
CO3: Able toiutet?r!.l graphical representatiot.ts of data. suclt as histogfants-
box plots. and scatter plots.

COI: Der,c-lop the abilit

CO-l: I ues in researclr.lerlrent various ICT techn
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CO.PSO N{APPING

ASSIISS]\,I ENT ITT] B IiI CS

PSOI PSO2 PSOS PSO{ PSC)5 PSO6 PSOT

col
c()2
c()3
c(x

Teaching Learning
Strategies

Plesentation b5, ind iv idual student,/ Group rep resentalive

lVIodc of Trans:rction Face to face: Lecture method & Demonstration method
Learner centered technique: Computer assisted leaming &
Individual pro iect teaching

Components ]\, arks

End Semester Evaluation 60

40

t6

Tutorial with Seminar
presentationyDiscussionyDebate, etc.

t6

Assignnrent 8
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Sample Ouestions to test Outcontes

l. Define Biostat ist ics.

2. Explain rnelhods olcollecting prinrary data rvith exanlples.

3. Briefly discuss continuous and discrete data

.1. Briefly illustrate tlpes ofgraphical representation ofdala.

5. Explain in detailthe note on Poisson distribution conditions rvilh exanrples.

Direct Insh'uction: Brain stonring lecture. Explicit Teacl.ring- E-
learning (Video)
Interactive Inslructiol'l: Active co-operative learning. Senritrars.

Croup Assignnlents. Library rvork and Group discussittn.

Continuous Evaluation

Test papers



Discipline Specific Core Courses @SC)
Course Code &
Title MSEVSO3DSCI] . PRACTICAL IN ENVIRONMENTAL GEOLOGY

Course
Objectives

The Course aims
r To develop analyical skill in the respective areas
. To study the basic principles ofRemote sensing and CIS and 1o apply ibr

practical studies
. Understand the Geological features by pmctical nrethods
. To conduc( dighal inrage processing

ISrA ues for Environmental analGIS and Rentote sensi techni

Nllotlulcs C0ntent Modulc Outconre

Nlodulc I

l.l. Determination of mechanical properties of soil
- Soil texture, Moisture, bulk density, porosity.
permeability, infiltration. Iiquid lirnit, plastic linrit and
plasticity index
1.2. Texture analysis of soil - Sieve method and
seftling analysis
1.3. Rock identification (Hand specirnen only) -
Texture and structure - Cranite, Cneiss, Schist. Slate,
Marble, Sand Stone. Grit. Conglomerate, limestone,
Kankar Limestone. Shale, Orthoquartzite and laterite.

' Evaluate and learn the
delerminat ion ol rrrecltanica I

properlies olsoil.

' ldentify & analvze the
tcxlure analysis of soil and
rock identillcation
t Evaluate and appll the
knou.lcdgc of textule soil
and their ditferent tlpes ol
rock ident illcation

2.1. Study of water bearing characteristics of the
above rocks.
2.2. Sedimentologr - Exercise - Size classification of
sediments. sediment and rock fragments.
2.3. Study of minerals - Hand Specimens
2..4, Structural geologr - Interpretations of
topographical and geological nraps.

t Analvze the \\'ater bearinq
characlerist ics of'1he I ocks.

' Evaluate the
characteristics of the
sedinrcnls and rock
l'iagnients

' Attain the intet'prctations
ol tog)g?phical and
gcological ntaps

Nlorlule 3

3.1. Introduction to GIS software-Farniliarization of
CIS software (ArcGI S/ QGIS)
3.2. Geo-referencing" Shape file creation, Digitization
techniques, Spatial Analysis, DEM. Slope. Aspecrs,
Ceo-processing. raster interpolation.
3.3. Delineation of Watershed - Generation of
drainage density and drainage fiequency maps.
3.4. Topology checker - Iayout preparation,
Introduction to Coogle earth lnterface.

l.
IC

Analyze and apply the
lS software and their

e\crc Ises

' Analyze and leatn tlre
Georelbrencins. digitization
techniques. spatial analS,s is
and raster intcrpretation.

' Atlain the \\atershed
de lineat ion and dr.ainagc
Iiequcncr' nraps
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t Apply the knowledge of
the topology checker. and
geological maps Google
earth Interface.

f,Iodule -l

4.1. Climatogram Analysis - Measurement of
Rainfhll and Graphical representation ofrainfall data -
Estimation of relative humidity using dry and wet bulb
thermometer - Estirration of Sunshine duration and

intensity - Atmospheric Temperature - Wind Velocity
and Direction
4.2. Hydro-geological Analysis - Measurement of
Evaporation - lnfiltration - Velocity of Water Current
4.3. Wind Rose Analysis - lnterpretation of results

' Attain the Clinratograrl
analysis

' ldenti[' the kno*'ledge of
sunshine duration and

intensity and rvind direction
and velocity
o Analyze the hydr o-
geological analysis.

' Gain the knowledge on
u,ind mse analvsis

llcferences: | . Debashis Chakraborry'. Rabi N. Sahoo (2007). Fundantentals ofGeographic
Infornration System-Viva Books. Nerv Delhi.

2. Miroslav Radojevic. Vladinrir Bashkin ( 1999). Practical Environmental Anall'sis.
The Ro1'al society of chemistry. Cantbridge. [-lK.

-3. W. D. Nesse. (2012). Inttoduction to mineralogy (No.549 NES).
4. Perkins. Dexter. Mineralogy. In the Beginning 17. l7 ( 1998): 38. Plentice llall.

P48'1.
5. M. I-. Thomal W. K. Ralph &W. C. Jonathan. (2000). Renrote sensing and itrage

interprctation. John Wilel, and sons. New York.
6. Willianr Lourie. Andreas Fichtner (2020). Fundatnentals of Geophl'sics. 3rd

Edition. Carnbridge University Press. UK.
Course
Outcome

COl: The students'rvill study the basic principles of Remote sensing and GIS and ttr

apply 1br practical studies in Environmental analvsis.

CO2: The students can understand the Geological featurcs bv practical methods

CO3: Able to corrduct dighal irnagc processing

COI: Develop skill to Apply GIS and Remole sensing techniquesto solve the

Environmen1al issues

(.O .PSO }I,\PPI N(;
I'SOI PSO2 PS03 PSOt PSO5 PSO6

col
co2
co3
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Teaching Learning
Strategies

Direct Instrllction: Brain storming lecture. Explicit 'feaching

Interactive Instruction: Active co-operative learning. Library work and
Croup discussion. Hands on tlaining
Field visits

I'Iodc of Transaction Face to face: Lecture nrethod & Demonstration method

ASSI:SSII l_\'t Rt llRI( S

S:rrnt)lc Oucstions to tr.sl Outcontes

Find out the texture ofthe given soil using trilinear diagrarn.
Georeference the given map and mark inrportant watersheds.
Write down the procedure lor the estimation of relative humidity

I
2
J

Components N{arks
End Semester Evaluation 60

Continuous Evaluation -10

Practical test i0
Lab record )
Intelnal viva 5
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Course Codc &
Title

MSEVSOSDSEOs - NATURAL RESOURCE MANAGEMENT AND THEIR
CONSERVATION

Course
Objcctives

The Course ahns
. To understand the importance ofnatural resources
. To know the role ofuater. soil conservation and nranagement
o To learn moral and ethical values ofbiodiversity
. To create a\vareness on sustainable utilization ofresources
o To gain knorvledge on various hurdles olresource managelrent

Discipline Specific Elective Courses @SE)

N{odules N'Ioclule Orrtcome

Module I :

Fundamentals
of Natural
resources
(25 hours)

1.1. Introduction to Natural Resources:
Definition, Concept. classification of natural
resources. Factors influencing resource

availability. distribution and uses.

Interrelationships arnong different types of
natural resources. Ecological, social and
economic dimension of resource management.
1.2. Land / Soil resources - Land as a
resource. land degradation, conservation
measures. Soils of India- Soil or land
degradation. Causes of soil and land

degradation. waste lands. desertification.
1.3. Water resout'ces - sources of water,
hydrological cycle, Use and exploitation of
surface and groundwater. conflict over water,
water conseruat ion strategies,
1.4. Forest resources - Importance of Forest -
Ecological and Economic significance
Classification of Foresl resources - Use and

over exploitalion, deforestation, Timber
extraction, afforestation. basic causes of
deforestation. rnanagement of forest resources.
1.5. Plants and animal nesources - over
exploitation. species extinction, control
measures.
1.6. Energl resources - Crowing energy
needs, renewable and non-renewable energy
sources, use ofaltemate energy sources.
I.7. Foorl resources - World food problems.
changes caused by agriculture and overgrazing.
eflects of modem agricuhure. fertilizer-
pesticide problems, water logging. salinity.
World food supply, food security, Sustainable

agriculture.
I.8. Fish and other marine resources -

a
The student will be able to:

Gain knowledge on natural
resources and its types.
Assess and leam the soil
resources degradation and
its causes of soil and land
degradation. waste lands

and desertification.
Evaluate and explain the
sources of water resources
and its tlpes.
Cain the knowledge on the
importance of forest
resources & economic
significance.
Analyze the classification
of forest resources. and
their management.
Recall and approach the
over exploitation, species
exlinction, control
measures ofthe plants and
animal resources.
Identi$, the knowledge
based on energy resources

and its types. and use of
altemative energy
Assess and approach the
food resources problems
and its effects and causes.

Evaluate the fish and
marine resources on the
production. status and

unsustainable harvesting,
issues and challenges of

a

a

o

a

o

o

o
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Production, status, dependence on fish resource,
unsustainable harvesting. issues and challenges
ofresource supply.

resource supply

Module ll
Natural
Resource
Management
(20 hours)

2.1, Resource Management Paradigms:
Resource management the evolution and
history of resource management paradigms.
2.2. Resource conflicts: Resource extraction.
access and control system-
2.3. Approaches in Resource Management:
Ecological approach; economic approach;
ethnological approach; implications of the
approaches; integrated resource management
strategies. Poverty and implications in
Resource Management in developing
countries-Poverty in developing countries,
causes and link with resources scarcity and
poverty.

t Apply and assess the
resource management and its
histolical resource
n.)anagenrenl paradigrns

' Recall to gain the
knol4edgc otr resource
contlicts like extraction-
access and ils conttol systent.

' Evaluate and approach the
various tlpes oi resource
mana_qemenI. arrd learn llre
integrated resource
rlranagement stmtegies in
poverty developing countrics.

Module lll :
Mineral
resources
( l5 hours)

3.1. Classification of Minemls. Minerals of
India. Uses of economic importance of
minerals. 3.2. Management of Mineral
nesources. Mineral wealth of our planet, non-
renewable nature of mineral deposits. the
inexhaustible nature of mineral elements- use
and exploitation of mineral resources.
envirorunental effects of extracting and using
mineral resources. Renredial measures.

o Analyzc the classification
of nrinerals and its types in
India.

r Cain the knos,ledge on
nranagement of rl inerals.
use of nrinerals. use and
exploitation.
environntental effects and
renredial measllres.

Module IV:
Natural
Resources
Govemance
and Policy
(25 hours)

4.1. Introduction: Legal and political
environments in resource management. Clobal
and local governance. challenges of good
govemance. Natural Resource Covemance in a
rapidly changing world.
4.2. Overview of legal policy instruments in
Natural Resource Management: National
Forest Policy of 1988. National Environrnent
Policy of 2004. National Conservation Policy.
National Action Plan on Climate Change of
2008. ICZM-lndian Coastal zone management.
Biological Diversity Act of 2002 and Rule
2004, Fores Rights Act of 2006. Green
Tribunal Act. 2009.The precautionary principle
and common responsibilit ies.
4.3. International and National efforts:
CITES and olhel intemational treaties and
conventions. roles of international

r Gain the knou ledge of
lcgal and political
environments in resource
nlanagement.

o Recall the global and local
governance. challenges ol
good govemance.

. Assess and understand the
legal policy inslrutneltts ill
NRM.

. Assess the legal Policies
fbr natural res()urce
Irilnagcment.
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organizations and NGOS with special reference
to IIN and specialized agencies, institutional
regulatory bodies and authorities: direct
intervention by the state. green business and
green ethics.

References l. Anil Tyagi. Environmental Science. Danika Publishing Company. New
Delhi.2007.

2. E.J.W. Barringlon. Environmental Biology. Resource and Environnrental
Science Series. Edrvard Arnold (pub) Ltd. I-ondon.

i. S.S. Purohit. Q. Shanrmi. and A.K Agaru,al. A Text Book of Environrnental
Science. Student Edit ion Publishers. Jodhpur. 200'1.

4. Ileal Geolliey. 2000. Nature and the Marketplace: Capturing the Value of
Ecosystem Services. lsland Press.

5. Kaleiva Peter. and Michelle Marview- 2010. Conservation Science:
Balancing the Needs ofPeople and Natlrre. Roberls and Conrpanl,.

6. Dail) Cretchen. 1997. Nature's Services: Societal Dependence on Natural
Ecosvstems. Island Press.

7. P.M. Vitousek. Global Change antl r.\atural Resource Management. I 994.
Beyond global u,arnring: Eco)ogy and global change. Ecolog1,75. l86l -
1876.

Course
Outconres

COI: Assess the value ofnatural resources

CO2: Diflerentiate the pros and cons ofnon-renewable energy utilization
CO3: Identifi environmental implications of resource extraction
CO4: Develop an awareness on natural resources conservation practices

(.O .PSO \I,\I'PI\(;
PS()r PSO2 PS()3 PSO{ PSOS PSO6 PSOT

c()l
co2
co3
co{

Teaching Learning
Strategies

Direct Instruction: Bmin stonring lecture- Explicit Teaclring. E-
learning (Video)
Inleractive Irlstluction: Active co-operative learning. Seminars. Group
Assignmcnts. Library *,ork and Group discussion- Presentation b)
indir idual strrdcnt Ctuup leprescnlal i\ L'

Mode of Transaction Face to thce: Lecture method & Dernonstratiotl nrethod
l-earner centcrcd technique: Computer assisted learning & Individual
proiect teach ing
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Components l\llarks
End Senrester Evaluation 60

Continuous Evaluation ,10

Test papers 16

Tutorial with Seminar
sental ions/Disct-lssio etc.

16

Assignment 8

ASSESSMENT RUBRICS

SamDlc Ouestions to test Outcomes

l. Explain abor.tt thc classilication ofnatural resources.
l. [)iscuss orr tlte approaches in res,.rLrrcc nlanaucnlcnt.
-i. Conrrlent on the legal policl instrunrents in natur.al resource ntanagelrent.
4. Elaborate the international and national elIor.ts in natural l.esource managenlent.
5. Brielll explain the National Action Plan on Clirrate Chanse o12008.
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Course Code &
Title IISF-,VS03DSL0(r - APPLIC-{TION ()Ir RE\IOI'I] SENSIN(; A,\*l) (llS

Course
Obiectives

The Course aims
o study the basic principles ofRenrote sensing and GIS
r diff'erentiate various types and characters ofsensors
. understand the concept ofactive. passive and nricrouave renrote

sensing
r know the imporrance ofdigital inrage processing
o know about various applications olGlS and Remote sensing

NIocl rrles Content Module ()utcome

1.1. Remote sensing: Introduction. Remote
sensing system; components and principles;
platforms. s€nsors. medium, target, interactions
and their characteristics including various
reso lut ions, concept of DN value. radiance.
reflectance, emission
1,2. Electromagnetic spectrum: energy
interaction with atmosphere and earth surface,
atmospheric windows. spectral properties of
various objects on the earth's surface and the
concept of spectral signature, active and passive

remote sensing
1.3. Space borne eafth observation: various
orbits and their characteristics, operations, image

acquisition and various data products lndian
remote sensing programne& Other salellites and
sensors like l-andsat. SPOT. etc.

The student rvill be
able to:

' ldenti$ the
principles of remote
sensing and its
application to
environmental
management,
natural resource
management. and
land-use planning

' Gain the

knowledge of the
active and passive
remote sensing
principles and its
concepts

' Describe the
various orbh and
their characteristics.
operations and

image acquisition

Module II:
Applicat ion of
lenrote sensing

Digital Image
Pr ocessir.rg

2.1. Application of remote sensing in
Environment; ground water exploration. mining
of mineral resources. Landslides, Avalanches.
subsidence and earthquake mitigation, *aste land

mappings. Wetland conservat ion.
2.2. lmage Formats. lnlage restoralion. Image
Enhancements! Image interpl'etation. Digital
inrage classification.

o ldentily the
applicat ion of rr--motc

sensing in the
env irollrenl.

. Flvaluate and gain
knou ledge on the
image lbrnuts and

restorat iou.
enlrarrcerlenl. inra-ge

classiflcation and

digital inrage
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Discipline Specific Elective Courses (DSE)

Module I:
Fundamentals of
Remote Sensing



c lassification.

Module III:
Fundamentals of
Geographical
lnfonnation
Systenl

3.1. Geographical Information System (GIS):
GIS Data and Spatial Models. 'Iopology and

Spatial ()perations. Projections. Scale and

Coordinatc S),stents. Mapping. GIS Anal;-sis.

Cartographl.

3,2. Basics of GIS application developntcnt,
concepts. conrponenls and organizations of GIS
represenling & modeling spatial features and

processes: Vector and raster Structut.cs.

relalbnship betxeen lbatures: topolog),: raster

data conrpressions and storage fonl]ats
3.3. Non-spatiaVattribute Datalrase
1\'Izrnagemcnt S1'stems (DIll\,lS), signilicance o1'

DBMS. plinciples. data typcs. nrodels RDBMS.
data storage. c1uery and retrieval
3.{, Basic GIS functions: data inputting nrethods

& r,arious data sources- data tnanagenrent. dala
manipulalion and geographic anal) sis and output
presentation

o Explain the
f'undamentals and
application of CIS in
the environment.

o Attain the concepts
and conrponents of
GIS and discuss the
spatial and non-
spatial data.

o Apply and evaluate
the knorvledge on the
basic GIS functions.

o Ilecognize the CIS
data input ntelhods.
data sources and
managenrent and
their anal) s is ou1pu1

Module fV:
Application of
GIS in
Environment

4.1. Geographic analysis and modeling;
Exploration, query, vector spatial analysis & Ceo
processirrir: c\traction. prorinr it 1. orcr.lar
i\ct\\ork anallsis - rourc- tracc. closest lacilitl.
allocatit,n. Ra:ter hased spatial nrodelinr.t nd
anal_rsis - dcrrsitr. distanec. rrnp aluehra -
arithnreric & ueightea overlal: nrulti-criteria
dec ision nmking
{.2. Surface modeling and anall.sis: DEM
creation input sources- interpolation: slope.
aspcct. volunre. profile. hill slradc. vie$,shed.
visibiIity. coirlou'ing
-1.3. Applications of learning (Manasen1enl.
Iroreslry'. Agriculture. \Vater fesource
nranagL-nrent. \\ratershed ltmllaqer,l,tenI- Coaslal
zone i')tanagel'ncnt.

. Analyze the
geographic anall,sis
and CIS rrodeling in
tlre environment.

o Recognize the
surl?rce lrodeling
arrd anall'sis

o Develop and gain
knou'ledge on the
GIS nrodeling and
analysis.

. Apply and learn the
and their
applicat ions

llefercnccs Reference Books:
. Arther Beiser. Applied phvsics, Scliaurr's outline series. Mc Grace Hills

Book Co. rr-ew York.
. Albert N1iller. Jack C fhontpson. Richard E peterson and Dorrald R

Haragan. Elcrlents of Meteorology, Charles E Merr.ill publishing Co.
Colunrbus.

. Frederick K Lutgens and Ed',r'ard J Tarbuck- The Atmosphere. prentice
Hall publications. New .lersey
FIo F Sabins. Rentote sensin - Princi Ies and Inte ion. W.ll

I
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fieen.ran and Co. San Francisco.
5. Erwin Schande. Springer - Verlag; Remote sensing for environmental

sciences. Berlin Heidelberg. Nerv York.
6. E.C. Barrett and L.F. Curtis. Introduction lo Environmental Renrote

Sensing. Chapn.ran and Hall. London.
7. Lutgens and Tarbuck. The Atnrosphere. Prentice Hall publication. New

jersey.

8. Barry and Charley. Atmosphere. Weather and Climate. The English
Language Book Society. 1976.

9. A.A. Rama Saslrl. Weather and Weather fbrecasting. Publicarion
division, Ministry of, Information and Broadcasting. Ministry of India,
t984.

10. A.V. Strahler and A.H. Strahler. Environnrental Geo-Science. Wilev
lnternational. 1973.

ll. G.W. Tyrell. Principlesof petrolo-uy. Mcthven publication. 1959

Course
()utconrcs

COI: Identily the characteristics olGlS and Renrote sensing

CO2: Analyze the Toposheet and digital nraps usage

CO3: Know about the inrpofiance ol inrage processirtg and enhancemenl of
CIS and Rernote sensing
CO4: Irrplenrent CIS and RS applications on various domains ol'
environmenta I studies

CO -PSO NIAPPING
I'SOI PSO2 PS03 I'S()4 PSo5 PSO6 PSOT

cor
coz
c03
co.l

Teaching Learning
Strategies

Direct Instruction: Brain storming lecture, Explicit Teaching,
Demonstration. E- learning (Video).
Interactive lnstruction: Active co-operative leaming, Seminars,
Group Assignments. Library work and Group discussion, Tutorials
Presentation by individual student/ Group representative.
Lab visits and institutional visit.

N'lode of Transaction Face to firce: Lecture metlrod & Demonstration melhod
Learner centered technique: Computer assisted learning & Individual
pro ject teaching
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Components NIarks
End Sernester Evaluation 60

Continuous Evaluation 40

Test papers t6
o 'futorial u i1h Sentinar

presentations/Discussions/Debate. etc.
l6

Assiunment 8

ASSESSMENT RTIBITICS

SamDle Ouestions to test Outcomes

l. Define rernote sensing.

2. Describe the effect ofatmosphere on ren.lote sensing process.

3. Illustrate EMR spectrum and its application in rerrrote sensing.

'1. Appraise the characteristics of a mil and vegetation that determine its reflectance
properlies.

5. Explain in detail about tlpes of rlult ispectral scanners used in remote sensing rnetfiods.
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Discipline Specific Elective Courses (DSE)
Course Cotle &
Titlc
Course
()bjectives

The Course ainrs
. To understand the history and basics ofnricrobiology
o To learn about nricrobial diversity in environmental nratrix
o To study the importance of microbes in the field of environtnental

rnicrobiology
. 'l-o understand the biodegradation and its importance

o To krow about recent advances in biorenrediation technique

Modules Contcnt Iloclulc Outcome

Module I:
Scope and
history of
Environmental
Microbiology
(20 hours)

1.1. Scope and history of Enr.ironmental
Microbiologz - characteristics. classification,
identification and morphology of
microorganism. 1.2. Microbial world -
Bacteria- Archaea- Fungai, Algae, Virus.
Protozoa-
1.3. Identilication of microorganisms -
Direct ndcroscopic examination, cultural
characteristics. biochemical and physiological
properties.
1.4. Application: Antibiotic sensitivity
testing, serological methods, Phage tlping.
protein analysis. comparison of nucleotide
sequences.

student will be able to:
Identify the basics of
environmental microbio logy.
Know characteristics,
classification, identifi cation
and morphology of
microorganism
Handle microscopes and
helps to identifl
microorganisms.
Interpret the biochemical
and physiological propenies
of microorganisms.
Know the application of
microbiology in the
environmental science fi eld.

The
o

a

a

a

o

Module [I:
Genetic
engineering
( l5 hours)

2.1. Genetic engineering - hinciples and
scope of Genetic engineering. Application of
genetic engineering. benefits and hazards- the
ethical and social implications of genetic
engineering.
2.2. Tissue culture- Techniques and its
applications

o Identily the scope and
princ iples o1' genel ic

engineering.
o A\ are ol' applications.

beneflts and hazards of
genctic engineering.

o Recosnize tissuc cu hure
techniques and its
app licat ions.

Module trI:
Environmental
Microbiology
(20 hours)

3,1. Microbiologr and segments of
Environment. Microbial diversity in soil.
biogeochern ical role of so i I nricroorganisms.
Biodegradation of herbicides and pesticides.

The aquatic microorganisrns.
3.2. The role and importance of microbial
ecosystems. biogeochemical transfbnrat ion.

Know the diversity and
biogeochemical role of soil
and aquatic microorganisms
Analyze the Biodegradation
of herbicides and pesticides
in the environment.

o

a
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Module [V:
Environmental
Biotechnology
& Enrerging

lrends in
Environment
Biotechnology

(25 hours)

4.7. Environmental Biotechnolory
Principles and scope. Role of biotechnology
in Environnrental Protection.
4.2. Biotechnologr in industrial pollution
control - Paper industries. Texlile Industries.
Petrochemical lndustries. Leather lndustries
and Mining Industries
4.3. Emerging trends in Environment
Biotechnolory- Biorenrediation and
Biosensors. hinciples of Biorernediation,
Techniques used in Biorenrediation,
Advantages and Disadvantages of
Bioremediation. Principles and applications
of Biosensors. Concept of Bioremediation in
waste water managenrent. Waste water
trcatment Practices. solid waste management.

o Describe the Ilrinciples and
scope. Role of biotechnology
in Environnrental Protection.

o Knorv the application of
biotechnology in various
irrdustrial sectors.

o Explore ernerging lrends in
environnrental
biotechnology.

References l. Prescott. Harley and KIein. Microbiology. 71h edition.
2. Karrika Slrarnu. Manual of Microbiolog;, - Tools and Techniques. Second

edition. 2010
3. Michael J Pelzar. JR. E. C. S Chan and Noel. R. Krieg. Microbiology. 8th

edition.
4. R. Soper. Biological Science. Cambridge University. jdEditon.
5. Elsar. Jansson and Tervorc. Modern soil Microbiology.2,d Edirion.
6. S.C Bhatia. Handbook ol Environnrcnt Biotechnology vol l. Atlantic

publication
7. S.K Agarual. Advances Environrlenlal Biotechnology
8. Careth M. Evans and lndith C. Furlong. Environrrent Biotechnologl,. theory

and application.
9. R.C. Sobti and Suparrra S Pachauri. Essenlials of Biotechnologl'.
10. Hanspeter. Methods in Biotechnology
I I.S. Kanika. Manual of Microbiology. Ane. Nerv Delhi. 2008
I2. Sustainable biotechnology. DPH. New Delhi. 20 l0
l3.lndu S.. 'Ihakur. Environntental Biorechnology. I.K. International. Nevu.

Delhi.2006
1.1. Environnrental biotechnologl, and application. DPH. Nerv Delhi. 2013
l5.K.P. Ulhas. Muskan" Kalyani. Essentials of Biotechnology. l.K. Internationai.

Nerv Delhi. 2009
16.S. Hari. Environntental Microbiology. Crescent. Nerv Delhi. 2017
l7.ll. AIan. Varnanr. Environrlental Microbiology. Manson publishing Ltd.

\\'ash in on.2000
Cou rse
Outcomes

COI: Farniliarize the rnicrobiological standards for \vater
('()2:
CO3:
c()-l:

Co are t'I'l crL) t) a d rl\efs a tllr) lre nrrp I1l0 e111 n ta CO ntnlc sng nrpart
U le kno led c l'ta) rll C l(l be 1.1S d t1Acq ntaCO It enttll S dc l11 () t-lgracl

fCL) iir uI() LIs ecl h01e( d oS bf () renred ll1 I1l() t'c l')h ue
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(]O -PSO \TAPPIN(;

ASSESSMENT RUBRICS

Sample Ouestions to te'st Outcomes

I. Discuss the history and scopc of envit ontrenlal rnicrobiologl'

2. Wrat are the phy'sical lirctols influencing the glou'th of aquatic nlicroorgan isms'l

3. Discuss the role ofbacteria in nraintaining ecos)'stenl health.

{. Con'rnrenl on distribution ol tricroorganisnls in the aquatic environtrlent'J

5. Give a detailed accounl on ecological inlportance of micro-orsan istrls

6. Explain the role ofaquatic nticroorganisms in biogeochenrical clcles?

PSOI PSO2 PSO3 PSO{ PSO5 PS()6 PSOT

co2
c(}3
co{

Tcaching Learning
Strategics

Direct lnstruction: Brain storntins lecture. Explicit Teachittg. E-
learning (Video)
Interaclive lnstruction: Active co-opcrative leaming. Senrinars-

Group Assignnrents. Library u,ork and Group discussion.
Presentation by individual student/ Group rcpresentative
Laboratorl visit.

Modc of Transaction Face to face: Lecture method & Demonstration method
Learner centered technique: Computer assisted leaming &
Individual pro.iect teaching

Components lVIa rks

End Semester Evaluation 60

40

Test papers t6

Tutorial with Seminar
presentationvDiscussions/Debate. etc.

t6

Assignment ti
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Discipline Specific Elective Courses (DSE)
Course Code &
Title

MSEVSO3DSEOS - NANOTECHNOLOGY AND EN}'IRONMENTAL
APPLICATIONS

Course

Objectives
This course on Nanotechnology and Environmental applications covers the
basic principles of nanotechnology which includes different types of
nanomaterials, its fabrication and synthesis, size dependent properties,
characterization. and environmental applications of these nano materials.

Modules Content Ilodule Outconre

Module I:
Introduction to
Nano
(25 houls)

l.l. Historical introduction-llu lk Vs Nano
size. Concept of Nano and its evolutir:n.
Scientific Rcvolulion - Fernntarr's Vision and
its explanation.
1.2. Sizc-dependence of properties- Sulfirce
a[ea to volur]1e ratio and Quantunt sizc
eftLcts.l.3. Classifications-Zel.o
Dinrensional. One Dirnensional. l'uo
Dirlcnsional and Three-Dintensional
Nanonmterials- Me'tal nanopitrlicles.
sen'liconduclor quantum dols
l.-1. Nano p<lrous materials - ntesoporous
and miclo polor.ls llaterials.
1.5. Magnetic nanoparticles -Nano
nlagnetisn.r.
1.6. Carbon Nanostructurcs-lullcrene.
carbon nanotubes ancl glaphene
nan()struct ules.

The student will be able to:

' Identify the basics of
nanotechnology

t Describe the latest

developrnent in the area of
Nanotechnology.

' Know in detail about the
classification of
nanoparticles.

' Recognize carbon
nanostructures.

Module II:
Nanomaterials -
Properties and
Synthesis
(20 hours)

2.1. Nanomaterials and Propotics
Mclal Nanoparlicles - Surfhce plasrtrtrn
resonance. Senliconduclol nanopafficlcs
trptical and clcclrunic proprtl ie5.

Nano pomus nmterials - nresopon:sitl and
rnicro porosity. Magic numbers. N,lesoporous
malcrials - silica and tilania and their
applications.
Sell:assenrbled nanostructul'cs.
2.2. Nanonraterials Svnthesis - Ceneral:
'ft'rp-tloru process - t.ithographl and High-
energl balling.
Bottorrr-up approach -Wet clreltrical routes-
solution plrase and r,irpor phase sl nthesis- sol-
gcl sl nt hesis.
Sl.rrthetic nrethods lbr ntetal and
sent iconductor nanopan ic les.
Terttplitle-hased \)rrlhcsi\ (ll itrc:.(,IorirUs

' Identil-v the properlies of
nanoparticles.

' Know about nano porous

materials and their
applications.

' Cain idea about the
synthesis methods ol
nanornatcrials

' Recognize senriconductor
nanoparlic les- their
s1'nthesis and inrpoflance.
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rnetal oxides.
Synthesis ofcarbon nanotubes. fullerenes and
graphene.

Module III:
Nanomaterials
Characterization
( l5 hours)

3.1. Tools for Characterization of
Nanomaterials - UV-Visible spectroscopy,
X-Ray Diffraction (XRD) Techniques,
Electron microscopy - Scanning Electron and
Transmission Electron Microscopy (SEM and

TEM). Atomic Force Microscopy (AFM)
techniques, BET surface area nreasurements.

' Identifo the basics of
characterizat ion.

' Gain knou ledge on
various tools used lbr the
characterizat ion of
nanomaterials.

Module fV:
Environmental
Applications of
Nanomaterials
(20 hours)

4.1. Nanomaterials for water treatment-
Photocatalysis, Degradation of textile
industry wastes such as dyes, Removal of
waste from water using semiconductor
nanomaterials.
4.2. Air purification
4.3. Nanomaterials for antimicrobial
coatings
4.4. Medical Implants and Paints
4.5. Superhydrophilicity. Self-cleaning
applications
4.6. Dye sensitized solar cells and
electrochromic device applications.

o Analyze the

environmental applications
of nanornaterials

' Cain knorvledge about
photo catalysis and
degradation of industria I

wastes using semiconductor
nanonmterials.

t Describe about dye

sensitized solar cells and
their app licat ions.

References I . C. P. Poole lr. & F. l. Ou,nes. Irlrorlri.tion lo Nutnteclrnologr'. Wiley
India (2007). Nerv Delhi.

2. T. Pradeep. Nano: The Es,sentiols. Tata N4cGras, Hill (2007)" New
Delhi.

3. K. J. Klabunde (Ed.) -\/aro.ica le .\Iatariol.s in Chanti.snt'. John Wiley &
Sons (2001).

,1. IIari Singh Nalua (F-d.). \'urutstrutlure d nruteriul.s iurl trunotec ltrutlog':,
Acadcrric Press" Neu. York (2002).

5. D. Vollath. .\t<nunuteriul.r. \\tilel.VCH (2008).
6. K.K. Chattopadhlay & A.N. Bane{ee. lntro(h(lion to Nutosciertca ctnd

Technolog',. PHI Learnirrg Pr.t. Ltd. (2009).
7. G. A. Ozin. A. C. Arsenault- L. Cademarliri. Nono c'lrcnti.stt-l: .4 Cltmical

.4pproac'lt tu Nortntuleriul.s. Roy'al Society of Chenristry (2009) London.
8. P. Atkins & J. De Paula. ..ltkins's I'hysicul Chcntistn'.8th Edition. W.H.

Freenran & Co.. 2006.
9. Skoog and Wesl. Prirriplas ttf ln.strtnrcntul Anulrsi.s.

Course
Outcomes

COI: Familiarize u,ith advanced topics of nanotechnology and pronrote
researclr-oriented rrrentality to solve environnrental issues and problenrs such
as \\€ter and air pollution using nanomaterials.
CO2: The course contents u,ill give ideas about the latest development in the
area of Nanotechnology.
CO3: This course prepafes the student to acquire knos,ledge. skills and
expertise on nanotechnology along rvith the integrated knowledge of all
relevant disciplines.
CO{: Appll,the knorvled.ec for l-nvironnrental and energy issues.

*lSc Envimanettt[ Scietcc - Scfrenc ad SlllaSus - 2023 Hmission omuarf,s 96



CO -PSO NLA.PPIir-G

ASSESSTIENT ITUI}RICS

c Ouestions to test Outcomcs

Explain the concept and evolution ofnano.
Describe the c lassification of nanonmterials.
Briefl y explain carbon nanostructures.
Explain the properlies o lnanomaterials.
Difrerentiate Top-dorm and Bottom-up approach in the svnthesis of nanonraterials.
Wrile an essay on tl.le environntental applicat ions of nanomaterials.

S:rnr

l.
2.
J.
1.

6.

PSOI PS()2 PSOS PSO.I PSO5 PSOT(oI
c()2
c()3
CO{

Teaching Learning
Strategies

Dircct Instruction: Brain stonning lecture. Explicit 1'eaching. E-
learning (Video)
lnteractive Instruction: Active co-opemtive learning. Sentinars.
Group Assignments- Librarv work and Gr oup discussion.
Presentation individual student/ Grou sentative

Mode of Transaction e: Lecture method & DenrcnstEtion method
Learner centered technique: Computer assisted learning & Individual
to ect teachin

Face to lirc

Components Marks
End Senrester Evaluation 60
Continuous Evaluatiorr 40

l-est papers l6
l'utorial \\,iIh Sentinar

resenlationVDiscussionyDebate. etc.
t6

Assignment 8
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Course Cotle &
Title l\l SEVS03MI)C03: \\'ETLANI)S

Course
Otrj ectivcs

The Course aims
r To know about the various wellands

. To sludy the structural and functional elements ofwetlands
o To manage the \\etland ecos.v-stens

Multidisci lina Elective

Module OutconreN{odulcs Content

The sludent will be able
to:
o Identiiy the

adaptations in the
w€tland environment.

. lllustrate hldrology of
rvetlands.

r Predict impacts on
uetlands.

Module I :

lntroduction
to Wet lands

(15 hours)

l. Wetlands - Definition. History. Classification
2. Biological Adaptations to the Wetland

Environment
3. Biodiversity and econornic impotlance of

wetlands of Kerala
4. Wetland Hydrologl'
5. lJun.nn lmpacts and Managellent of

Wetlands

o ldea about Ramsar
Convention and
Ramsar sites.

o ldentif, and explain
about the legislations
related to wetlands.

o Predict the changes in
wetland ecosystems
due to climate cha

Module ll
( l5 hours)

Ranrsar Convention and Ramsar siles
Ramsar Sites in Kerala
Ws'1 lands of Kannur
We'1 land laws
Wetland restoration and wise use

Wetlands and Clirrtate change

2.1.
2.2.
2.3.
2.4.
2.5.
2.6.

Rcfercnccs l. W.l. Mitsch and J.G. Gosselink. (2007). Wetlands. 4th edition. Van

Nostrand Reinhold. New York. Nerv York and John Wiley & Sot.ts. Inc.-

Hoboken. Nerv Jersel'.
2. M. Ilrinson. (1993) A Hl drogeonrorphic Classiflcation of Wetlands

3. Dugan. Patrick (editor) ( 1993) Wetlands in Danger. World Conservalion

Atlas Series.
,1. L.H. Fraser and &P.A. Keddy (eds.). 2005. The World's Largest

Wetlands: Ecology and Conseryation. Canlbridge [Jniversity Press-

Canrbridge. UK. 488 p.

5. A. A. Ghabo. (2007) Wetlands Chamcterizat ior.t: Use by Local

Communities and llole in Strpporting Biodiversity in the Serniarid [iara

Dislrict- Ken)a.
6. P.A- Keddy.20l0. Welland Ecologl': Principles and Conservation (2nd

edition). Canrbridgc Urriversil; Press. Cambridgc. LlK.'197 pp.

7. E. Maltby and 'l-. Barker (eds) (2009) The Wttlands tlandtnok. Wilel -
Blackuell. Oxlbrd. I 058 PP.

8. W.J. Mitsch. J.G. Gossclink. C.J. Anderson. and [.. Zhang. (2t)091

Wetland Ecos)'stenrs- .ltlhtr Wilel & Sotrs. Ittc.. tlobokcn- 295 pp.

9. N. Ronrano\\ ski. 20 li. Livins Watcls. CSIRO Publishing. Melbortme-

lsBN e7806li 107561
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Course
Outcomes

COI: Identi! the importance and conservation ofwetlands
CO2: Familiarization in structural and functional aspects of wetlands
CO3: Apply and analyze the management of wetlands ecosystems
CO{: Identil\ and explai n about the legislations related to wetlands.

CO.PSO MA]'PING

ASSESSi\IENT ITUBzuCS

Sirnrulc Ouestions to test tc0nles

What is a wetland and how is it classified?
Explain the adaptations in the wetland environment.

Briefly explain Ramsar convention and Ramsar sites.

1.
)

3

PSOI PSO2 PSO3 PSOI PS()5 PSC)6 PSOT
cot
co2
c03
co{

Teaching Lcarning
Strategies

Direct Instruction: Brain
learning (Video)

storming lecture, Explicit Teaching, E-

I nteractive lnstruction: Active co-operative learrring. Senrinars. Group
Assignrrents. Library rvork and Croup discussion. Presentation by
individual sludent/ Croup repl esentative

Field u,ork and field visits

Mode of Transaction

Learner centered Iechnique: Colnputer assisted learning & Individual
pro.ject teaching

Face to face: Lecture method & Denronstration method

Components f, Irt rlis

End Senresler Evaluation

Continuous Evaluation :10

'fest papers r6
'I'utorial ri,ith Senrinar

r:sental ions/DiscussionVDe bate. etc
I6

Assignment li
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Course Code &
Title MSEVS03N'IDC0.{: MANGROVES

Course
Objectives

The Course aims
o To knorv about the various mangroves
r To study the structural and funcrional elements ofurangroves
o To manage the Inangrove ecosyslems

Multidisci na Elective

CO -PSO I\{APPTN(;

N'loclrrlcs Contcnt Motlule Outcome

Module I:
lntroduction
to Mangroves
( l5 hours)

3.1. Mangroves - Definition. True mangroves and

Mangrove associates
3.3. Mangrove biorne - characterist ics

3.3. Distribution of mangroves
3.;1. Mangrove adaptations
3.5. Significance ol nrangroves - Ecosystem Service
Value ofmangroves
3.6. Species diversity and uses ofTrue mangroves of
Kera la
i.7. Consen at ion ofnransroves

o ldentif-v' the
mangroves and lheir
characterist ics.

r Identify and analyze
the adaptations in the
ntangrove ecos)stelr.r.

o Identily lr'ue
nlangro\/es of
ntangrove ecoslstems
in Kerala.

Module [I:
Mangroves in
lndia
( l5 hours)

;1. I. 'fypes of Mangroves in India - Red. black and

u,hite nrangroves
4.2. Man-sroves Forests in India
.1.3. Inrpoftance ofMangroves Forests in lndia
4.4. Tlrreats to Mangroves Forests in lndia
.1.5. Conservation of Mangroves Forests in India

o ldentify tlpes of
nrangroves in India.

o Describe the
irlrponance. threat and

conservalion of
ulangroves.

l. Saenger. Peter (2002). Mangrove Ecology. Silviculture. and

Conservation. KIuwer Acadernic Publishcrs. Dordrecht. ISBN l-.1020-
0686- r .

2. Thanikairnoni. Ganapathi (1986). Mangrove Palynology.
UNDP/UNESCO and the French lnstitute of Pondicherrv. ISSN 0073-
8336 (E).

3. Tomlinson. B. Philip (1986). -fhe Botanl' of Mangroves. Cambridge
LJniversity Press. Canrbridge. ISBN 0-521-25567-8.

4. tl. J. Teas. ( 1983). Biologl' and Ecology of Mangroves. W. .lunk
Publishers. The Hague. ISBN 90-6193-948-8.

5. J.C. Plaziat (2001). History and biogeography of the rnangrove
ecos)'stem" based on a critical reassessment olthe paleontological record.

Wetlands Ecology and Managcment 9 (3): I6l 179

Course
Outconres

COI: Identify the importance and conservation of mangroves
CO2: Familiarization in structural and functional aspects of nungroves
CO3: Apply and analyze the nranagement ofmangroves ecosystems

CO4: Identily the different t)?es of nrangroves in India
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PSOI PSO2 PSO3 PS(X PS()5 I'SO6 PSOT
col
co2
c()3
co{

Teaching Learning
Strategies

Direct Instruclion: Brain storming lecture. Explicit Teaching. E-
learning (Video)

Interactive Instruction: Active co-operative learning. Senrinars,

Group Assignnrents. Librarl' u,ork and Group discussion.
Presen(ation by individual student/ Group reprcselttative

Field work and field visits

Nlode of Transaction Face to face: Lecture lrethod & Demonstration rnethod

Leamer centered tecluique: Computer assisted learning &
Individual pro.iect teaching

ASSESST,IENT RIIBRICS

Samnle Ouestions to test Outcornes

Whal is a mangrove and horv is it classified?
Diflbrentiate true rlrangroves and rrrangrove associates.
Wlnt is thc signilicance of mangrovc.s?

Multi Disciplinary Elective (MDC)

I

2
.)

Components Marks

End Senrestel Evaluation 60

Continuous Evaluation 40

Test papers t6
Tutorial with Seminar
presentationyDiscussions/Debate. etc.

t6

Assignment 8
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MSEVSO3MDCos - FUNDAMENTALS OF EI\r\IRONMENTAL
SCIENCE

Progr:rnrnre Open to other P.G courses

Cou rse

Obj ectives

r To understand the basics ofenvironnrent and its role
o 'fo assess lhe concept ofecology
r -fo knorv the interaclion ofnralter. energy and nraterial c1'cling
. To impan knou'ledge on the principles for balancing social. econonric

and environnrental dinrensions ol'human developnrent
o To leam about environnrental manasenrenl

Motlules COntcnt Module C)utcome

Module I:
(25 hours)

1.1. Ecosystems:

Concept of an ecosystem.

Structure and fi.rnction ofan ecosystem.

Producers. consumers and decomposers.

Energy flows in the ecosystem.

Ecological succession.

Food chains. food webs and ecological pyramids.

The student will be able
to:

Module II:
( I 5 hours)

2.1. Basics of Environmental Science - Definition,

scope and importance. Need ol Environmental

a\\?reness - Methods for Environtnental arvareness.

2.2. Natural Resources: Renerlable and non-

reneu,able resources: Problems and prospecls rvilh

natuml fesources.

Forest resources: Use and over-erplo itation.
'Watcr resources: tjse and over-ut ilization o1-

surlace and ground u'ater

' Gain knowled,se on

basics of ecos)'stenrs and

their structure and

function.

' Identilv &analyze the

tlpes. features, structure
and function of rnajor
ecosvstems.
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Cou rse Code &
Title

' ldentif the basic facts

of environmental sc ience.

' Cain krou,ledge on

basics on natuml
resources.

t Diflbrentiate renewable

and nonrenervable
resources.

' Knorv difl-erent natural

resources.

' Aware of conservation

and sustainable utilization
ofnatural resources.



Mineral resources: Use and exploitation

Food resources: World fbod problenrs

Energr resources: renewable and non-

renervable energy sources. use of alternate

energy sources.

Land resources: land degradalion. soil erosion

and desertificat ion.

Role o{'an individual in conservation olnatuml

resources.

Module
III:
(20 hours)

Module III: (20 hours)

3.1. Environmental Pollution

Definition - Cause. effects and control measures of:

a. Air pollution

b. Water pollution

c. Soil pollution

d. Marine pollution

e. Noise pollution

f Themral pollution

g. Nuclear hazards

3.2. Solid waste Management: Causes, ellects and

contrcl measures of solid wastes.

3.3. Role of an individual in prevention of
pollution.

' Gain knorvledge on
environmental poIlution

' ldentifl, and describe

lhe causcs. effects and
contrnl rllcasures ol
various environnrental
pollution.

t Knou, the basics of
solid and E- rvastes and its
causes. eflbcls and
managenrent.

' Analyze the role of
individuals in prevention
and control of pollution.

' Identify the basics ol
disaster nmnagement.
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Module
fV:
(20 hours)

4.1. Social Issues and the Environment

From Unsuslainable to Sustainable development

4.2. Resettlement and rehabilitation of people

-1.4. Environmental ethics - lssues and possible

solutions.

4.5. Climate change. global warming. acid rain.

oz-one lay'er depletion.

4.6. Environnrent Protection Act

4.7. Public awareness.

a Gain knowledge on

andsocial issues

environment

' Know water
consenvation. rain water
harvesting. watershed
management

' Identily the basics

resettlement and
rehabilitat ion ot people

t Aware of environmental

ethics: issues and possible
solut ions.

' Analyze the basics of
climate change. global
rvarming acid rain ozone
layer depletion and
diflerent nuclear
accidents.

' Gain knowledge on acts

and policies relaled 10

environmental protection.

Refercnces l. K.C. Aganval. 2001 Environrnental Biology. Nidi Publ. Ltd. Bikaner.

2. Bharucha Erach. The Biodiversity' of lndia. Mapin Publislring Pvt. Ltd..
Ahnrcdahad - i80 013. India.

3. R.S. Clark. Marine Pollution. Clanderson Press Oxford (1'B)
4.Cunningham. W.P. Cooper. T.H. Gorhani. E & lJepworrh. M.T. 2001.

Environmental Encyclopedia. Jaico Publ. House. Murrbai. I l96p
5. A.K. De. Environmental Chemistry" Wiley Eastem L1d.

6. Do\\,n to Earth- Centre for Science and Environnrent (R)
7. H.P. Gleick" 1993. Water in crisis. Pacific Institute for Studies in Dev..

Environnrent & Security. StockJrohn Env. lnsitute C)xford Univ. Press. 473p

8. R.E. Haukins. Enclclopedia of Indian Natural llistory. Bonlbay Natural
I'listory Society. Bombal' (R)

9. V.11. Hey$ood & R.T. Waston" 1995. Gltlbal Biodiversity Assesslllent.

Cambridge Univ. Press I140p.
10. FI. Jadhav & V. M. Bhosale.1995. Environtnet.ttal Prolection and Lau's

Hirnalaya Puh. House. Delhi 284 p.

I l. M.l-. N4cKinney & R.M. School. 1996. Environnrental Science s!'stellls &
Solutions. \Veb enhanced edition. 639p.

l2- A.K. Mhaskar. Matter Hazardous. l'echno-Science Publicatbn ( fB)
13. T.G. Miller Jr.. Environnrental Science. Wadsworth Publishing Co. (TB)
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14. E.P. Odum, I971. Fundanrenrals ofEcolo W.B. Saunders Co. USA
Course
Outcomes

COI: Identifr the impoftance of Environrnent. r,arious ecosvstem's structure.
funct ion and characterist ics
CO2: Identify the characterization of comnrunit) and its dominance as rrell as
co-erisl ing rvith other corrurrunill
CO3: Realize the itlpoftauce of prntection and conservation of biodiversity
CO4: Act on various Environntental lssues and try to restore the precious
Flnvilonntent.

CO -PSO MAPPING

ASSESS\,IENT RTII}RICS

I'SOI PSO2 PSO{ PSO5 PS()6 PSOT
col
c(j2
c()3
co-l

Teaching Learning
Strategies

lnteractivc Instruclion: Active co-operative lear.ning, Seminars-
Group Assignments. Library *or.k and Group discussion.

Direct lnstruction: Brain
learning (Video)

storming lecture. Explicit Teaching, E-

rcsentativePresentation individual student/ Grou
Mode of Transaction e: Lecture tnethod & Demonstration method

Learner centered technique: Computer assisted learning &
Ind iv id ua I ect teachin

Face to fac

Components NI n rks
End Semester Evaluation 60
Continuous Evaluation .10

Test papersa l6

resentations/DiscussionVDebate. etc. t6

Assignmenta

hlSc, lEttirotmmtal Scimcc - Sciene anl $th6us - 2O23 Xlmisiot oauads 105

Sanrl)le Ouestions to tcst Outcotnes

l. \\'hat are natufttl resoLrrces'l
2. Dillbrentiatc rcne$able and non-rclte$ablc resources.
3. fi)t'nnteltl ()n tlte slructu.e and l'rtnction ofatl ec(ls\ s1enl.
{. \\ lrirt itlc tltc eiruse: lrrJ clliets,,l rrirtcr l.,,llurion?5. \\hat at.e tl.tc lletlt()ds lbr uatcr conscrt al io rr,.)

6. [:lat.nratc cnvir.crnruc'ntal ]cr.t is lat ions in I nd ia.

T'S03

. Tutorial with Seminar

8



DISTRIBLTTION OF COTIRSES AND CREDITS

I 2 3 I 5 6 7 8

Discipline Spcific Courses Interdiscip
linary

Elective/
Cencric
Elective

llultidisci
plinan
Elective
/Open

Electirc

Ability
Enhance

ment
.4.EC

skill
Enhanc
ement

Course
(sEc

value
Addition
Course/
NIOOC
Courses

(v.{c

Internship/
Fielrl

Visit/trfinor
Proiect/Inst
itutional-
Industrial

Visit

f)isscrt{ti
orr/l\Iajor
Projects

Total
Credits

Seme
ster

Discipline
Specific

Core
DSC

Disciplinc
Specific
Electi\e

DSE

4 DSC - ti(J(') r)sE - 9(3C)

OR
DSE- l0(3C)
OR

DSE- | l(3C)

DSC -I1( 2C)

l9 Credits

J Credits 3 Credils l2Crcdits
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SCHEN,IE

Contact
Hours/Week

Marks

Course Code Title of Paper L T/S P ESE CE Total Credits
Discipline Specific Core Coumes (DSC)

MSEVSO4DSCI3 Disaster managernent .1 I 60 40 100 1
Disciplinc Spccifi c Elective Courses (DSE)

Environmental Geology

Sustainable

Development

MSEVSO4DSEO9
OR

MSEVSO4DSEIO
OR

MSEVSO4DSEII Environr.nental Audit

J I 60 40 100 -)

Project (P)

MSEVS04DSCI4 Project Work 24 (r0 .10 100 ll
Total JJ t80 120 300 l9

Grand Total l{3 1320 880 2200 83

9lSc

FOU]ITH SEMESTER

to7



Cource Code &
Title MSEVSOIDSCOl.]. DISASTER N{ANAG E]\,I ENT

Course
Objectires

The Course aims
o To provide basic conceptual understanding ofdisasters.
o To understand approaches of Disaster Managenlent
r To build skills to respond to disaster
r 1-o develop rudinrentary ability to respond to their surroundings with

potential disaster response in areas vlhere they live. rvith due

sensitivity

Discipline Specilic Core Courses (DSC)

l'Iotl u les Module Outcome

1.1 Types and Classification ofDisasters
1.1. Types and Classification of Disasters -

Definition

a. Natural Disasters: Meteorological

disasters. Ge'ological disasters. biological

disasterc

b. Anthropogenic Disasters: Chemical.

Industrial and Nuclear related Disasters.

Accident-rclated Disasters

The student u'ill be able
to:

' Identili' Ihe t)'pes and

c Iassification o1-d isasters.

Module II
Disaster
Management
(20 hours)

' Discuss various
processes associated with
the disaster managenlent

' Erperience the
professional activities
invoh'ed in disaster
managenrenl.

Module Itr
Tools of
Disaster
managelnent

3.1. Tools of Disaster management

l--orecasting and u'arnine systetlrs of disasters

3.2. Phases of disaster managcnrent

' Familiarize
systems used

management.

the warning
in disaster

*tSc. lEnviotruntaf Science - Scfraru ad S1[hhus ' 2023 Atmisioa omtarf,s 108

Contcnt

Module I
Natural &
Artificial
hazards
( l5 hours)

2.1, Disaster Management

lntroduction to key concepts. tenninologies and

their cornplexit ies (Hazard. vulnerabilitl.

Exp(\srrrc. Risk. Crisis. etnergenc ics.

Vu lnerabi lity. Disasters. Resilience)

2.2. I)isaster management Spectrum -
conrponents. Scope of DM and Disaster

Management C1'cle

2.3. Professional activities Mitigatbn"

preparcdness. l€sponse. recover)'. pt'ogramlre

planning and nranagenrent.



(25 hours) Pre disaster phase. Aclual disaster phase, Post

disaster pluse

Disaster Assistance. Technological assistance

Relief camps; Camp lalout. Food requirement.

Water needs. Sanitation. Security

t ldentifo the different
phases of disaster
nranagenlent.

Module fV
Organization
s rela(ed to
disaster
management.
(20 hours)

4.1. International organizations, bodies and

Finance - International Associalion of
Emergency Managers. Red crosVRed crescent.

United Nations. World Bank - International

Strategies and flrnctions - Role of the United

Nations in Disaster nmnagement.

1.2, National Organizations - National

Disaster Managenrent ol' lndia. Entergency

managemenl and research institutc (EMRI).

National rentote sensing institute (NIRS).

4.3. National Disaster management

Hierarchy and Institutionalizations. National

Disaster Decision suppotl systenl

Technological applications. Role of lesearch

organizations.

' Know about various

national and international
organizations associated
with d isaster management.

Recognize the
search in
naselnent.

role of
disaster

I{efercnces Reference Books:
l. Anil T1,agi. Environmenlal Sciencc. Danika publishing companr," Nerv
Delhi" 2007.
2. E.J.W. Barlington. Environllental Biology. Resource and Environurental
Science series. Edtard Arnold (pub) L.rd. London.
3. S.S. Purohit. Q. Shanrmi. A.K. Agar-u,al. A Text Book of Environntental
Sciencc. student edition publishers. Jodhpur. 2004.
.1. R.K Khitolil'a and K. Venkatachalant. 1997. Urban setllerneuts and
Natural hazards. Procecdings of seltrinar on l.\atural hazards in the Urban
habilat. Novenrr^Lr. Neri Delhi.
5. Itajesh Arora- Natural Calanrities and Disasler Managernent. Sonali
Publications.20l 2
6. Kunrar Anrit. Disaster Manasentenl. Sonali Publications. Nerv Delhi.2009

Course
Outcomcs

COI: Di{Ierentiate the types of disasters. causes and their in)pact on
environmenl and societv
CO2: -t'hc 

hezard and vulnetabilitl,prnlile o1-lndian Continenr.
CO3: [)isaster darnage asscsst]tent and nmnagentcnt
CO4: Fanriliarize the warning systgms used in disaster lltallagcntent.
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CO -PSO MAPPING

ASSESST,IENT IIUBITICS

Sarrrtrle Orrcstions to tcst ()utconrcs

| . Differentiate natural and antkopogenic disasters.
2. What are the professional activities involved in disaster management?
3. Explain about the forecasting and waming systems used in disaster management.
4. Elaborate the phases of disaster management.
5. Comment on the role olresearch organizations in disaster management.
6. Briefly describe about national organizations associated with disaster rnanagement.

PSOI I,SO2 PS03 PSOI I'S()5 PSO6 PSOT
col
co2

Teaching [,earning
Strategies

Dircct lnstruction: Bmin stornring lecture. Explicit Tcaching. I1-

Iearning (Video)
Interaclive Instructiol'r: Active co-operative learning. Seminars-
Croup Assignments. Library *ork and Croup discussion
Presentation by individual student/ Group lepreser]tative
Inst itut ion visits.
Face to face: Lecture nrelhod & Ltmonstration method
Learner centered technique: Con'lputer assisted learning & Individual
pro.iect teaching

Components Marks

End Semester Evaluation 60

Continuous Evaluation 40

Test papers

Tutorial with Seminar
presentations/DiscussionVDebate. etc.

t6

Assigrunent
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c()3
co{

Modc of Transaction

t6
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Disci ne Specific Elective Courses (DSE)
Course Code &
Title MSEVSO{DSEO9 IiNVIRONMENTAL CIOLOGY

Course
Objectives

The Course aims
o To introduce the concept of formation. evolulion. structure and

composition of Earth.
r Understanding different tlpes of weathering.
. Understand thc weathering and erosion process of difibr.ent

geological agents and the associated landforms.
o ldentif, different rocks. rock forming nrinerals and soil forming

minerals.
. To unde,'stand the physical and chenrical propeft ies ol tninerals.

l\Iodules C()lltents Ilodule Outcomc

Module I
Introduction
(20 Hours)

l.l Introduction to Geologl, - Environntental
Geologl' - Definition and scope

1.2 Geological Agents - Iixtgcnous. and
endogcnous geological agents.

1.3 Current viervs on the origin of earth.
l.{ Intt'rnal structure of Eanh - crust. ntantle atrd

core - coll'rposition- continental drifl. plate
tcctonics.

l'he student will be able
to:
r Knou,n tl']e basic

knowledge about
environntental
geo logy' and its scope

o Gain knorvledge in
theories regarding the
origin of Earth

r Anallze tlte internal
structure ofEafth

Module II
Concept ol
Rocks and

Soil
Fonnation
(20 Hours)

2.1 Classification of Rocks - Igneous, Sedimentary
and Metamorphic Rocks - Concept of rock
cycle.

2.2 Weathering - Weathering reactions. erosion.
transportation and deposition of sediments.

2.3 Soil Formation - Soil forming minerals and
process of soil formation (Pedogenesis), Soil
physical and chemical properties, soil types and
climate control on soil formation. Cation
exchange capacity and mineralogical controls,
Factors of soil formalion, soil profile,
Classification of tpes of soil (Reference to
India and Kerala). Structure of so il.

r Cllassif), dil lerent
Ilpes of r ocks.

o Describe the soil
Ibrrnation process
\eatlrerirrg and tl pes
of soils in India and
Kerala

Module III
Ceological
Agents
(20 Hours)

3.1, Wind - Development oi chamcteristic
features by u,ind (arid cycle) erosion and
deposition - pedestal rock-n.rushroorrr
topograph).lnselbelg - Ventilhcts - locus -
sand dunes.

3,2. River - Erosion. 'franspo(at iot'l ancl
dcposition ol river (lluvial) c)'cle in ditlbrenr
stagcs - Developmenl ol'tlpical landlornts b1,

rirer erosion and dcposition. V-shapcd vallel,.
Waterthll. alluvial fans. natural levees- meand

o Identily the basic
concepts of
geological agents

o Classily the
geochernical elentetrls

o Analyze the
paleoclimate
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ox-bow lakes" llood plains. peneplain and deltas.
T lpes ofrivers. Devebpnrent ofriver.

3.3. Glacicrs - Definition - types - development
of tl,pical landltrrnrs b1' glacial erosion and
dcposition - cirque. U-shaped valley - hanging
valley. nronadnocks" moraines. drumlin. Eskers
and Varves. Characteristic fbatures of qlaciated

regiolrs.
3.4. Geochemical classification of elements

Abundance ol' clements in bulk earth- crust.
hldrospherc and biosphere. Partitioning o1'

elenrents during surlicial geologic processes.

Geochemical reclcling olelenrents.
3.5. Paleoclimatc

Module [V
Crystals and
Minerals
(20 Hours)

{.1. I'hlsical propefties of minerals - color.
slreak. r'palescrncc. astelisrrr- lran\parcnc\.
luster. lunrinescence. specilic glavitv- nragnetic
ploperties. electrical properties. pyro and piezo
electric it1'.

1.2, Chemierl properties of minerals
Isonrorplrisrl. solid solut ion. po 11'nrorphisnr.

allotropy. pseudornorphisnr. radioactivitl:
silicate struclures.

t.3. Composition and diagnostic properties of
mincrals - Quartz. leldspar. talc. g)psum"
galena. bcryl. corundunr

a

a

ldenti! the crystals
and minerals
Characterize the
chemical and physical
properties of
minerals.
Identi$, and diagnose
the d ifferent minerals
based on their
propenies

o

I{clcrenccs

Reference Books:
I. N. Chenna Kesaulu. 'fextbook of Engineering. Geology. 1993 JNTU

College of Engineering. Macrnillan lndia linrited.
2. G. N. Ghosh. Atmospheric Science and Environment. ISBN 8l-7764-043-

7-(C) 2000. Allied publishers Ltd.
3. P. K. Mukergee. A textbook of Ceologl'. 1986.

4. S. K. Parbinsingh. Engineering & Ceneral Geology. Katariah& sons.

Gurunank Market. New Delhi.
5. D.t.. Ilolmes. Holmes Principles of Physical Geology (1978).
6. A.N. Strahler. Physical Geology ( I 981).
7. E.S. R. kobinsion. Basic Phy'sical Geology ( 1982).

8. Rutley's. A Text Book of Mineralogy
9. H.H. Reed. Elements of Mineralogy
10. C.S. I'{urlburt and C. Klein. Manual of Optical Mineralogl'
I I . M.H. Baitel,, Mineralogl, lor Students
12. E.S. Dana and W.E. Ford. A textbook of N'lincralogl'
13. Deer, Hou,ie. and Zussnran. An Inlroduction to llock Fomiing Minerals
14. Manson and Berry. Elenrents olMinemlogy
15. Billings. Structural Geology, -fata Mc Grace l-lill pr-rblication Co.. Neu,

De lhi.
I (r. I {ohres A. Principles o1-physical geology. Ronald. Nerv York. I 965.

I 7. t..C. Ilerry& Brian Mason. Mincralogl'. Fteerlan publication. | 959.
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Course
Outcomes

COI: Gain krowledge on environrnental geology
CO2: Know about weathering and soil fornration.
CO3: Acquire knowledge on geological agents.
( o{: Iore ies ol ntinerals

CO -PSO MAPPING
I'SOI PS02 PS()3 PSO{ PSOS PSO6 PS()7

cor
co2
C()3
('(){

Teaching Learning
Strategies

in stoming lecture, Explicit Teaching. E-

lntcractive Instruction: Activc co-operative learning. Serninar.s.
Group Assignments. l.ibratv work and Cl oup discussion^
Prescntation b1, individual student/ Group rcpresentative
Field rvork and fleld visits

Direct Irrstruction: Bm
learning (Video)

NIode of Transaction eclure lnethod & Demonstration ntethodFace to face: L
[-earncr ce
Ind ividual

ntered nech ASS stcdq &tllearn
to cach n

ASSESSMENT RI.]BRJCS

Components IIarks
End Semester Evaluation 60
Continuous Evaluation t0

Test papers t6
Tutorial with Seminar

resentations/DiscussionVDebat e. etc t6

Assignnrent 8

*lSc Environntnu[ Science - Scfiene adSlLabus - 208 ntrission onward.s 113

ue: Computer

Sample Ouestions to test Outcomes

l. Explain the classification olrocks.
2 What are geological agents and hoi,' ar.e thev classifiecii)3. Lixplain the action olriver as a geological agent..1. F-laborate rhe concept ol paleoclinraG.
5. Ilriefll,cxplain the phl,sical propefties ofntinerals.
6. Collntenl on the chernical propenies ol.minerals.



MSEVSO{DSEIO - SUSTAINABLE DEVELOPMENT
Course Code &
Title

The Course aims
r To understand tlre status ofenvironntent
e To assess tlre concept of sustainability on variotts sectors

o To knorv actior.rs taken against the climate change in the u'orld and

national level
. To illlpart knowledge on the principles lbr balancing social. econonric

and envh'onmental dintensions of developnrent and the associated

internalional and national framervorks
a To learn about environmental nt

Course

Objectives

Disci line S fic Elective Courses E

Course OutcotneC'ontentN'Iodules

The students will be able to:

l.l Status of Global and Indian
Environment - Environmental, Social and

Economical issues.

1.2. Concept of sustainability - Need for
sustainability- Nine ways to achieve

sustainability- population. resources'

development and environment' Factors

goveming sustainable development

Linkages among sustainable development

- Environment and poverty - Determinants

of sustainable develoPment'

1.3. Case studies on sustainable
development - Population. income and

urbanization - Health care - Food' fisheries

and agriculture - Materials and energy

flows.

Module I:
Challenges ol
sustainable

development and

global

Environmental

issues

(25 hours)

t ldentily the sustainable

developtnent indicators.

t Analyze sustainable

development goals.

' Gain knou'ledge about

gbbal initiatives as well as

init iat ives in lndia lirr
SD(is

2.1. Sustainable Development Indicators

- Need for indicators - Statistical

procedures - Aggregating indicators - Use

of principal component analysis - Three

environmental qualitY indices.

2.2. Sustainable Development Goals -

SDG initiatives in lndia" Global initiatives.

Progress, SDC rePort 2021 .

Module II:
Sustainable

f)evelopment
Indicators and

Goals
( I5 hours)

t Recall the basics of
environmenlal ilnPacl

assessntent.

' Iclenrify the environnlent

managelnent.

' Describe lhe social

3.1. En\-ironmental Inlpact

-National environmental policS' act of
1969 -Project categories based on

environntental intpacts - Illlpact

identilication trlsthods - Env irollnrental

irrpact assessmellt Pl ocess.

AsscssmentN{odule Itr:
Environmental
n sscsslllelll-

Managetnent atld

Social

[)irlensiotrs
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' (lain ideas on the ttecd

lbl sLrstainabilitl.

' ldcntily the conccpt of
sustainability.

' lnlerpret sustainablc

clercloptlcnt.



(20 hours) 3.2. Revisiting complex issues - Sector
polic ies concerrrirrg thr.' envirorrrrren( -
Inst itutional fiantervork firr environntental
nranagentent - Achievements in
environrrental ntanagelnent - People's
perception ol the envirot.ulent
Paniciparory dcvelopnlent - NGOs -
Gcndel and development - Indigenous
peoples - Social exclusion and anal VSIS.

dimensions of
environmental management.

Module IV:
Sustainable

Developnlent

through
Environnrental

Larv
(20 hours)

.1,I. History of environmental lat..
environntenlal legislation in lndia, Central
and state boards lor the prcvenlion and
conlrul u l' envil'orrnterrtal po llrrt ion. po\\crs
and functions o1-pollution control boards.
penalties and procedure. duties and
responsibilitic: ol citi./ens lbr r:rrr ironrrrr:nt
protection

1.2. International cooperative
mo\ cmcnls. CIohal l:nr ironnrent
rrronitorinq systcms ((iliMS). Antarctica
convct'ltion. Sktckholm sun.ntit. LINICED
and its tbur conventions- climate clrange
biod iversitl,. descrtitlcat ion. tropicaI
ltrrest. Ranrsar convent ion.

References

l. J. Sa1,er. and B. Campbell. T.he Science of Sustainable
Developnrent: Local t,ivelihoods ancl the Global Environntenr
(Biokrgical Conservalion. Restoration & Sustainability.). Cambridge
IJniversitl Press. London. 2003.
2. J. KiLkby. P. O' Keefe and Timberlake. Sustainable Developmenr.
Earth scan Publication. London. I993.
i. Peter P. Rogers. Kazi F. Jalal. John A. Bo1rl. An introduction to
sustainable developnrent. GIen Educational Foundation. 2008.
4. Jennit'er A. EIliott. An introducrion lo sustainable developrlent.
l-ondon: Routledge: Tal,lor and Frarrcis group. 2001 .
5. N. L-orv. Global ethics and enr ironnreit. I.ondon: Routledse. 1999.

!. !ouSlas l\4uschetr. principles of Susrainablc Derelopirenr. St.
l-uc ie Pre'ss. l9

.ul'l.o7. The 17 Goals. ht s://sd

Rel'erence Ilooks:

als
Course
Outconres

C02: 1he principles ol-dilibrent suslainable developrlenl ll.anreu,orksCO3: Applving rhe sustainahle developrtrent principle,s Ouring the
P lantl it'lg o l'tlcr clopnterrt I act ir it ics

COI: Attaining the nat
social issues.

IO an nclit krba e u Ifo nr l) lte a t.

mctltn in Sustainable develoCO{:[]nv it onntental Ie islat io
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t Recall the environmental
legislations and how it helps
in sustainable development.

' Describe intemational
movements and conventions
for achieving sustainable
development.

econorlic and



CO -PSO N,IAPPING
PSOI PSO2 I'S03 PSO{ PS()5 PSOT

col
c02
c03
cot

Direct Instruction: Brain storming lecture" Explicit Teach

(Video)
Interactive lnstruction: Active co-operative Iearning" Setninars. Group

Assignnrents. Library work and Group discussion. Presentation by

ing- [:-learning

individual student/ Grcu resentative

Teaching Learning
Strategies

Face to face: Lecture method & Denronstration nretho

Learner centered technique: Computer assisted leaming & Individual

teachin

dMode of Transaction

ASSESSMENT RUBRICS

Samnlc Ouestions t() tcst Outcomes

l. What is sustainable development and why it is need oflhe hour?

2. Explain the indicators ofsustainable development'

3. Cor.nment on Susainable Development Goals'

4. Explain SDC initiatives in lndia.

5. Diicuss on international cooperatives ntovenlents tbr achieving sustainable developnrent

6. Explain about UNCED and its four conventions'

1\{arksComponents
60End Semester Evaluation
,10

Continuous Evaluation
l6Test papers

toTutorial vt ith Seminar
sentations/DiscussionVDebate. etc.

IJAssignment
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Disci line S ific Elective Courses
Course Code &
Title MSEVSO{DSEI 1 ENVTRONNIEI{TAL ALIDIT

Course
Objectives

The Course ainrs
r Introduce the concept ofenvironmental audit.
. Practical knowledge on conducting an environmental audit.
. To recognize various environnrental legislations. statutes ancl their

amendmerrts.
r Learn about the leqal [i-ame\\'orks ltrr conducting an environt]tental

aud it.
. An introduction to EMS aud its standards.

l\I otl ules Contents Nlodule Outconre

Module I
lndustrial
Pollution and its
e flbcts
( I 5 llours)

l.I. Clirnate - Weather and Air
I']o llut ion.

1.2. Classification of ivater at.td water
bodies - Water Qualitl, pamnreters _
Water Pollution - Sources
Classification. Nature and Toxicologv
of water pollutants.

1.3. Soil parameters - Soil pollution
and irrrpacts - Soil conscrvatior:.

The student will be able
to:

o ldentily the sources"
t1pes. and effects ol
industrial pollution on
the environntent.
hurtan health. and the
econol.lly.

o ldentit and classily
\\ater and water
quality.

. Observe the soil
parat'ueters. and
impacts of soil
pollution and
consel'r,,ation.

o Identify the regulations
airned at preventing
and controlling
industrial pollution and
their effectiveness.

Module II
Environmental
taw & Policy
(25 Hours)

ts of the Acts, Institutional
arrangentL,nts fbr: ( l) T'he Water
(Prevention & Control of pollution) Act.
1974 amended in t988: (2) The Air
(Prcvention and Conrrol ol- pollution) Act.
l98l anrended in 1987: (3) The \\/aler
(Pl'evetrlion and (irntro I ol- pollution) Cess
Act. 1977 anrnded in I99 t : (+) 'fhe
l:nl'ironr.nent (Protcction) Act. I9g6: (5)'fhe Public I-iability, Insurancc Act. l99l:
(6) IJazardous \\,aste (l\,lanagenlcnt &

Rules. 1989 arnended in 2008

Highligh

Hand lin

Describe the Iegal
fi'ame\\orks tl1at regulate
envir onnrental issues.

Analvze and interpret
k")' envir onnrental
statutes. strch as the
Water and Air
(Prevention & Control ol'
Pollution)
Environlxental

a

a

Act.
ection

*lSc Ewiroaruntal Scietce - Scfrenc and S2ta6us - 2O2j J,&rissiott otwards t17



Act, Public Liability Act
and Hazardous Waste

Rules etc.

& 2016 - Indian Policy Staternent for
abatenrent of Pollution. 1992.

t Gain the knou ledge on

environnrenlal auditing.

' Observe the audit

proccdurc. principles and

t)pes.

' l)escrihe thc legal

liamervorks that regulale
environtnental audil
reporl and environttlental
statement.

' Analyze 1he ilt'tponance

ol audit reports and

statenrents.

' Identil-l' the scope and

protocols and preparation
o1' UlS.

3.1. Envimnmental Auditing
Definition. Objectives, Scope, Coverage -
Policy development: Defining boundaries.
Goals, Policy compliance.
Organization and staffing of Audit tearn -
Resources.
3.2. Approaches to Autlit
(a) Pre-visit ActiYil)
(b) On-site Activilies
(c) post-Audit act ivit ies

3.3. Aurlit Principlcs - Benelits to

IndustrJ. Audit procedure. nrerits and

denrerits.
3.{. Enlironmcntnl Autlit Types -
Environmental Compliance Audit.
Environnrental Managenlent Audit and

Funcliontl [:nYironment Audit.
Water Audit. Social Audit and [--nergy

Audit. Carbon Footprint. Watcr Foolprint
3.5. Environmcntal Auditing Principles
and Steps - flnvitontlental auditing
activities. Methods of EA. Bcnef its of EA.

3.6. Audit Report and Environmental
Statcment (ES) - Inlportance of Audit
lle porl. Rcpotling linvirtlnrnental Atldit
Findings. Fundatlentals. Coverage-

Conlident ialitl'. Opponunit)'' lor diabgue.
3.7, Environmental Statenrent antl
Pubtic Information - Dclinition and

scope- Protocols- Preparation o1- Flou

diagrams. N4aterial Balance. l'reparation oi
EIS.

Module III
Environmental
Auditing
(25 Hours)

' Recall the ertvironrllent

al managemenl

accounting. need and ro lc

ol'accoultlants in EMA.

' Identil-r' tlte elerlrents

and benellts o1'llNIS.

' Recall Environtllent

Managertlent Svstcl]rs and

Standalds.

4.1. Environmental Management
Accounting (EMA)
Definition. EMA standards in India. Need

and Role ofAccountants in Environmental
Management. lnformation included in

EMA, Limitations.
4.2. Environmental Management
System and Standards{oncePt.
Elenrents. Benefits of EMS; Certification
body Assessments of EMS. Green

consumerism and Green Business' EMS

Standards - ISO 14000 series

Module IV
Environmental
Management
Accounting,
Environmental
Management
System and
Standards
( l5 Hours)

l. K.R. Gu . Environme nlal Le islation in India
lleferencc Iloolrs:

Refcrcnces
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2. B. Krishnan.roorth),. (2009). Environnrenr Management -Text and
Practices. Nerv Delhi: Prenlice Llall lndia.
ri,-r.vu'.prcrrlicehall. india.org thifd edition.

3. M. Karpagarr and G. .laikunrar. (201 0). Creen Management -
Theory and Applications. Ane Books Pvt. Ltd. Nerv Delhi.

.1. l-.W. Canter (2002). Environmetrtal Inrpact Analysis. McGraw.Hill
Book Co.. Nerv York. lnternarional Chanrber of Comrlerce ( 1986)
ICC Cuide to Eflbctive Environrrrental Auditing. ICC. Nerv York.

5. A.D. Lhtle ( 1990) Principles 1br conducting Envir.onrrental llealth.
and Satety Audits. Centre fbr Environnrental Assumnce.

6. Ministrl. of Environmenl & Forests ( 1 992) Policf, Statement lbr
Abatement of Pollution. Govt. ollndia. Neu,Delhi.

7. C. V. Ja;,antani and R. Vasanth Gopal (2012). Environnrental
Manasement. Ncw Centurv Publications. Nerv Delhi.

8. V. Kulkarni and -f.V. Rartrchandm (2006) - Environnrental
Managenrenl. Capital Puhlishing Corlpanl,. Neu, Delhi.

9. https://parivesh. n ic. in/
10. https://u.rwv .cpcb.n ic. in/

Course Outcomcs COI: Identifi,and anal;,se lhe various phases of F)tvironrrental Audit
CO2: To recognize Manageluent Sl,stenr and Standards
CO3: Learn and identif.the inclustrial pollution
CO{: Explain the highlighrs in the regu latory, aspects of Environnlenlal
lau, and policy.

CO.PSO MAPI'ING
PSO I PS()2 PSO] PSOJ PSO5 PSO6

c() I

co3
c(x

Teaching [*arning
Strategies

n: Brain stornting lecture. Explicit Teaching. E-

Interactive Instruction: Active co-operative leaming, Seminars,
Group Assignrnents. Library work and Group discussion,
Presentation by individual student/ Group representative
Field work and field visits. Industrial train and visits

Direct Instructio
learning (Vidco)

l\{ode of Transaction Face to face: Lecture method & Demonstration method
Learner centered technique: Computer assisted leaming &
Ind ividual teachinro
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Components NIarks

End Semester Evaluation 60

Continuous Evaluation .10

Test papers t6

Tutorial with Seminar
presentations/Discussions/Debate, etc.

l6

Assignnrent 8

ASSESSMENT RUBRTCS

Samnle Oucstions to test Outcomes

l. Explain air pollution and water pollution.
2. Describe the legal fiarnervork lhat regulates environmental issues.

3. What is environrnental auditing'? \I'ltat are the ob-jectives and scope ofenvironnrental
auditing?

4. Dif]'erentiate the t)pes of environnrental audit.
5. Briefll,explain environrrenlal auditing principles and steps.

6. Comrrrent on Environmenl Managentcnt System and standards.
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Course Code
& Title MSEVSO4DSCI4 - PROJECT WORK

Course

Objectives
The Course aims to:

- develop Research aptitude in the field of Environmental Sciences
- develop skill to prepare research repofts

CO -PSO i\L{PPIr..'G

Modules Activit-v Ilodule outconre

The students have to complete a research project during
IV Semester in collaboration with any of the authorized
research institutions located within or outside the state.

'I'htr student rvill be able to:
t Dcntonstrate skills
requircd fbr can'r'ing out

Analyze the data

' Write d issenation

t Present the research

llnclin S

lr

btained

Course
C)utcomc

CO l: Develop research aptitude
CO 2: Anallical skill development
CO 3: Writing. listening and presentation skill through electronic media in English.
C() J: Netuolkin skill

PSO I PSC)2 PS()3 PSO5 PSO(r PSOT
cor
co2
COJ
co{

Inleractive Inslruction: Active co-operutive learning. t..ibr.a11.
nreeting and discussion. Preselllation by individual student
Field visits

rvork and Group

Own learning. pract ical learning

tr{ode of
Transaction r centered technique: Computer assisted learning & lndividual pro.ject

Delronstratioll n]etltod
Learne
teachin

UlSc. Eneiolt ncnta[ScicrEc - Scfrenz anlslthbus - 2023 l"d*isrion onwards 72L

PROJECT

PSO{

Teaching
Learning
Stratcgies



ASSESSMENT RUBRICS
Components Marks

End Semester Evaluation 60

Continuous Evaluation 40

Intemal presentation 30

Internal viva 5

Project Repoft 5
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