DR, RAM MANOHAR LOHIA AVADH UNIVERSITY, AYODHYA
FORMAT FOR DEVELOPING SYLLABUS FOR A SUBJECT
Proposed Structure of Syllabus for the

PROGRAM (M.Sc.), SUBJECT (Environmental Seiences)

' _Structure of Syllabus Developed by
! 8No | Name of BoS Members Designation Department | College/ Signature
| ¢ | Universily
1. | Prof. C. K. Mishra Dean, Science | Mathematics Dr. RMLAU, W
Avodhva _
2. | Prof. Siddhartha Shukla Convener Environmental Dr. RMLAU, /)‘:%/
i A ra t%
Sciences vodhy }’b:\ ¥ o
3. | Prof. Shikha Pandey Member Environmental BBALU, J\,H»'\: ?/\a
Science Lucknow 'b GY.]
4. | Prof. Jaswant Singh IMember Environmental Dr. RMLAU, Ei HI)../
Seciences Avodhya /5@ b ﬁ-ﬂ,\’k\
5. | Dr. V. K. Choudhary Member Environmental Dr. RMLAU, S %
Sciences [ Ayodhya
Evaluation
e O e Titl Credits ]
Course Code Course Title 1® [CIET ETE
A E C n E * F G
SEMESTER I(YEART)
B150701T ~ CORE Eealogy and Cmvironmental Biology i & | % -
B130702T CORE Lnvironmental Chemistry 5 T 25 5
Natural Resource Management & ' e
B130703T CORE o 5 T | 25 75
(s ; futh T i
R130704T FIRST ELECTIVE Elementary hMath 5 25 75
Bla07nsT (Sclectany onc) Elementary Biology 5 T 25 75
| mI13 Lab Course 1 i} _
BIS0708F | opnND ELECTIVE abLonrsc 5 P | 50| 350
{Select any one)
B150707P Field Visit: epect and Presentalion 3 P 30 50
SEMESTER 11 (YEAR I}
i Environmental Meteorology and ; 25 75
B1s080IT ek Remate Scnsing 3 ! 3
; Environmental Microbiolagy and : v
B150aKT CORE Biotechnology 3 T 25 75
B150OROST CORE Environmental Geoscionees 5 T 25 75
[150804T General Environmental Aspueels 5 T 50 50
THIRD ELECTIVE ) ‘
B 1508057 {Select uny one) Community Health & Salety 5 T 30 50
Lab C 1 y
BIS0806T | :oyyyperi ELECTIVE dhtaune 5 p{so| so |
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B150307° {Scleet any one) Field Visit: Report and Presentation 5 p 50 50
SEMESTER I (YEARII)
B150901T CORE Environmental Impact Assessment 5 o Foga 75
B1505021 CORE Environmental Policies & Laws 5 T 25 75
DB150903T CORE Modern Analytical Techniques
5 T | 25 73
B130904T |  FIFTH ELECTIVE Waste Tremtment Design
(Select any one) 5 T 25 75
B150905T Solid & Haeardous Waste
banagement 5 T | 25 75
BIS090GP | SIXTH ELECTIVE Lab Course 1]
(Select any one) 5 P 50 a0
BI150907F Industrial Visil
5 P 50 50
SEMESTER IV {YEAR 1T}
BISIOOIT CORE Environmental Engineering
5 T 13 75
B151002T CORE Forest and Wildlife Ecology
) T 25 73
B151003F SEVENTH Lab Course [V {Environmental
ELECTIVE Engincering) 5 P 30 50
B1510047 (Select any one) Lab Course V (Gea-informatics)
I 5 P 50 50
R151005P RESEARCH
PROJECT/ Major Rescarch Project! Dissertation
DISSERTATION r 10 i 50 50
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Program Outcomes (POs):

The program has been designed in such a way so that the students acquire strong
theoretical and practical knowledge in various domains of environmental sciences.
TheerEfﬂmme includes detail information on Ccology and Environment, Various
E‘:l'l_"f’lmﬂmenlul Pollutions, Wildlife, Environmental Impact Assessment, Geo Science,
U"'f_lﬂiﬁ Change, Environmental Biology, Bio-informatics, Instrumentation and
Environmental Ethics. All these domains are supported with more comprehensive study
along with deep knowledge on subject as its urgent requirement in society 10 develop a
better future through formal way.

The practical courses have been designed to equip the students with the laboratory skills
in environmental sciences, Students will able to design and conduct experiments, as well
as to analyze and interpret scientific data in useful form.

The program will offer students with the knowledge and skill base that would enable them
to undertake advanced studies in environmental sciences and related areas or in
multidisciplinary areas that involve environmental sciences.

The students will get exposure of wide range of careers that combine environmental
management & impact assessment, remote sensing, Hazard - management, Industrial
safety, biodiversity & Wildlife management.
The students will gain domain knowledge an

academia, industry and rescarch.
Moreover, students will learm values for lifelong
professional demands by developing ethical, inter personal and team

d lknow-how for successful career in

learning to meel the ever-evolving
skills.
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semester wise Paper Titles with Details

Prci'eq unisite ' Elective for
Year Semester Paper | Paper Title for Paper | Major Subjects
Master in Environmental Sciences N
Theory " Ecology and B.Sc, (Dotany, M.Sc. (Microbiology,
Paper — I Environmental Zoology, Biotechnology,
{CORE) Biology Environmental Seience, Bicchemistey,
B1sSOTOIT Chemistry, . Chemistry, Botany,
Bivchemistry, Zoology, Geology,
Bivtechnology, Geography)

Microbiology,
Agriculiure, Maths),

Ti.tech / BE{uivil
SEMESTER chemical
I Theory Environumentol B.Sc. (Dotany, M.5c. (Microbialogy,
Paper -1l Chemistry Zoology, Biatechnology,
(CORE) Environmental Science, Biochemistry, |
B150702T Chemistry, Chemistry, Botany,
FIRST : Biochemisty, Zoology, Geology,

Bintechnelogy, Goography)

Microbiology,
Apriculture, Maths),
B.tech / RE(civil ,

chemical)
| Theory Natural Resource R.5c. (Bolany, M.Se. (Microbiology,
Papeer — I Management & Zoolopy, Biotcchnology,
{CORE}) Conservatian Environmental Science, Biochemistry,
BL30703T Chemistry, Chemisiry, Botany,
Binchemistry, Zoology, Geology,
Biotechnology, Geogiaphy)
Micrabiology,
Agriculture, Maths),
B.tech / BL(civil ,
chemical)
FIRST Elementary Math B&5c. (Botany, M.S¢. (Microhiclogy,
ELECTIVE B130704T Zoology, Biotcchnology,
i Selecl any Elemecntary Environmenlal Science, Biochemistry,
one) Biclogy Chemistry, Chemistry, Botany,
' B150705T Biochemistry, Zoalogy, Geology,
Rintechnology, Geography)
Microbivlogy,

Apriculture, Maths),
R.ech S BE(civil ,

chemical)

SECOND | Lab Course | B.5c. (Bolany, M.5c, (Microbiology,
ELECTIVE B150706F Zoology, Riatechnology,
{Sclect any Ficld Visit: Envirenmental Science, Bicchemistry,

one) Repoart and - Chemistry, Chemistry, Dotany,
Presentation Biochemistry, Zoology, Geology,
B150707P Biotechnology, Geopraphy)
Microbiology,

Agriculture, Maths),
B.lech f BE(givil ,
chemical)

z,ﬁ;ﬁ%ﬁ N4 | :
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SEMESTER Theory Enviranmental B.S5c. (Botany, M.5¢. (Microbiology,
i1 Paper—1 | Meteorology and Zoology, Biotechnology,
{CORE) Remote Sensing | Environmental Science, Biochemistry,
BL3080IT Chemistry, Chemistry, Botany,
Diochemistry, Zoology, Geology,
Biotechnology, Geography)
Microbiology,
Agriculture, Maths)
B.tech f BE(civil ,
chemical}
Theory Environmental B.5c. (Botany, M.5c. (Microbiology,
Paper — 11 Microbialopy Zoology, Biotechnology,
{CORE) and Environmental Science, Biochemistry,
B150802T Biotechnolopy Chemistry, Chemistry, Botany,
Bigchemistry, Zoology, Geology,
Biotechnology. {ieography)
Microbiology,
Agriculture, Maths),
B tech / BE(civil ,
chemical)
Theory Enviranmental B.8c. (Botany, M.Sc. {Microbiology,
Paper— I1I Geossiences Zoology, Biotechnology,
(CORE) Environmenial Science, Biochemistry,
B130803T Chemistry, Chemistry, Bolany,
Liochemisiry, Zoology, Geology.
Biotechnology, CGeography)
Microbiclogy,
Apriculture, Maths) ,
B.tech / BE[civil .
chemical)
" THIRD General O.Sc. (Botany, M.Sc. (Microbiology,
ELECTIVE | Envirmnmental Zoology, Biotechnology,
{ Select any Aspects Environmental Science, Biochemistry,
one} B130304T Cheimistry, Chemistry, Botany,
Biochemistry, Znology, Geology,
Biotechnolopy, Gepzraphy)
| o | Microbinlogy,
Community Agriculture, Maths),
Health & Safiety B.tech / BE(civil ,
B130805T chemical)
[ FOURTH | T.ab Coursell B.Sc. (Botany, M.5¢. (Microbiology,
CLECTIVE B I50R0GP Zoology, Biotechnulogy,
{ Select any Environmental Science, Biochemistry,
nneE) Field Visit: Chemistry, Chemistry, Botany,
Report and Biochemistry, Zoulogy, Geology,
Presentation Biotechnaology, Geography)
B1s0&0TF | Microbiology,
\ Apriculture, Maths)
B.tech ! BE(civil,
chemical)
SECOND | SEMESTER Theary Enviranmental B.5c. (Bolany, | M.Sc. {Micmbin[ug}'T
I Paper—1 Impact Zoology, Bivtechnology,
[CORE) Assessment Environmental Bigchemistry,
R150901°7T Science, Chemistry, Botany,
Chemistry,

%ﬁ;& s/
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ftiochemisiry, Zoology, Geology,
Biotechnology, Geography)
Microblology,
Agriculture,
Maths) , Blech
BE(eivil ,
- chemical)
Theory Environmentnl B.Sc. (Dotany, M.Se. (Microbiolagy,
Paper — 11 Policics & Lows Zoology, Blotechnology,
(CORE} Environmental Sclence, Biochemistry,
B150902T Chemistry, Chemistry, Botany,
Ricchemistry, Zoology, Geology,
Biotechnology, Geography)
Microbiology,
Agriculture, Maths),
B.ech / BE{eivil ,
chemical)
Theory Modern B.5c., (Botany, M.5e. (Microbiology,
Paper— 111 Analytical Zoology, Biotechnology,
(CORE) Techniques Environmental Science, Biochemistry,
D150003T Chemistry, Chemistry, Botany,
Hiochemistry, Zoology, Geology,
Biotechnology, Geography)
Microbiology,
Agriculture, Maths),
B .tech / BE{civil .
i chemical) N
FIFTH Waste B.5c. {(Botany, M Se. (Microbiology,
ELECTIVE Treatment Zoology, Biotechnology,
{Select any Design Environmental Science, Biochemisiry,
ang) B150004T Chemistry, Chemistry, Botany,
Solid & Biochemistry, Zoology, Geology,
Hazardaus Biotechnalegy, Geography)
Waste Microbiclogy,
Management Agriculture, Maths) .
B150305T P.tceh / BE(civil ,
chemical)

SIXTH Lab Course L B.5¢, (Botany, M.Se, (Microbiology,
ELECTIYE B150%060 Zoology, Biotechnology,
{Sclect any T Industrial Visit | Environmental Science, Biochemistry,

one) B150007 P Chemisiry, Chemistry, Botany,
Biochemistry, Zoology, Geology,
Biotcehnology, Geography)
sicrobiology. -
Aprieulturs; Maihs),
B.ech / BE(eivil ,
chemical) ;
WW— Environmental B.5c. (Botany, - M'Sc.' {Micrabiology,
v Paper — | Enginecring Zoology, Biotechnology,
{CORE} Bi51001T Environmental Selence, Bio _nhemlsw,
Chemistry, Chemistry, Jotany,
piochemistry, Zoology, Geology,
Biotechnology. Geography)
picrobiology, ;
Agriculture, Maths)
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B.tech / BE(eivil ,
chiemical)
Theory Forest and B.5¢. [Botany, M.Sc. (Micrabiology,
Paper—11 wildlife Zoalogy, Biotechnology,
(CORE) Ecology Environmental Scicnee, Biochemistry,
BIS1002T Chemisiry, Chemistry, Botany,
Biochemistry, Zoology, Geology,
Biolechnology, Geography)
Microbiology,
Agriculture, Maths),
B Aech / BE(civil ,
chemical)
SEVENT Lab Course 1YV B.S%c. (Botany, M.5c. (Microbiology,
H (Environmental Luology, Biotechnology,
ELECTI Engincering) Environmental Science, Biochemistry,
VE D151003F Chemistry. Chemistry, Botany,
(Select Lab Course ¥ Riochemislry, Zoology, Geology,
any one) (Goo- Bintechnology. Geozraphy) {
y u Microbivlogy,
infarmatics) 3
BI51004P Agriculture, M.a?hﬂ:l ;
- B.ech / BE(civil .
chemical) ]
[ RESEA Major Research | B.Sc. (Dotany. M.Se. (Microbiology,
RCH Project Zoology, Biotechnology,
PROVE Nissertation Covironmental Seience, Biochemistry,
CT B151005F Chemistry, Chemistry, Datany,
DISSE Biochemistry, Zoology, Geology,
RTATI Biotechnology, Geography)
0O g i
Microbiology,
Agriculture, Maths},
B tech / BE{civil ,
chemical}
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Program/Class: Masterin | Year: First Semester: [
Environmental Sciences

= % Subject: Environmental Sciences _
ourse m_ic: BISOT0IT [ Coursc Title: Ecology and Environmental Biology '
Course Objectives:

The aim of this course is to enable students to understand the basic concepts of ecolopy, ecosystem and |

the environment. Students will be able to learn about the ecological processes at all levels and how the

environment and its resources are affected by the anthropogenic activilies. They will be able to apply

the basic ecological principles and concepts in arder to meet the resource management and conservation

goals. This course will provide students a sound knowledge and background for careers in-research,

conservation, resource management, consultation and teaching,

Course Qutcomes:
After completion of this course, a student will le-able to:

its progesses, tools and relation with the environment. They

CO1: Understand the concept of ecology,

can describe the application of the scientific method to ccological experimentation in relation to

chvironment.

C02: Understand the ecosystem concept, its structure and function and how various living organisms

inleract with the abiotic components or environmental factors.

CO3: Learn how various group of organisms living together interacts with each other within a particular

habitat and with the environm ental factors. They will alsae understand the basic and advanced ccﬂlu_r__.rjcal

sampling techniques in differcnt ecosystems.

the movement af nutrient and energy flows belween the biotic and abiotic factors.

iC04: Examinc how

In addition, they will study about the praductivity patterns, food chains, food webs, energy transfer and

us trophic levels, and ecosystem dynamics.

nutrient transfer at vario
{he world and India and will also learn about the

C05: Learn about differcnt biogeographical Zomes in

various types of ecosystems.

Credits: § Course: core
Total Marks: 25+75 “Min. Passing Marks: 40

ractical (in hours per w:ek}ﬁ,-T-P: 4-1-0

Total No. of Lectures-Tutorials-I
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Vg Topics No. of
[t - Lectures
g-;_‘mfl}ctmn to_ IBCID'{}g}' and cnvironmental scicnces: Definitions, 12
I 5 {ﬂ‘;m’ﬂﬁ subdivisions and scope. Basic ccological tools and techniques.
elation between ecology and environmental sciences. General concepts of
I“'ﬁ' of organization. Biosphere, Autccology and Synecology
E:ﬂ‘-'ll‘ﬁllIIlEnt and abiotic components of ccosystem: Atmosphere, 12
I }!thﬁph“?"ﬂ and hydmstphert. Abiotic environmental factors (temperature,
ight, water, etc.), Different environmental laws and limiting factors

(Lit‘:big'ls law of minimum, Shelford's law of Tolerance, Combined concept
of limiting factors).

Biotic components oft ccosystem: Biotic " community (General 12
characteristics of a communily, Interdependence in a community and
community melabolism) and ecological niche (concept definition and types
of niche, Gause's Principle), ecological succession and community
evolution. Population ecology: Population characteristics and regulation of
population size, Inter and intra specific interaction (Positive and negative
interaction). Ecological genetics, Quantitative analysis of plant community,
| Quadrates, Frequency, Density, Important Value Index (IVI).

Dynamics of Ecosystems: Bio-geucﬁnii:al cycle, Food chain and energy 12
v flow in ecosysiems. Concepls of productivity and standing crops,
ecological indicators, Ecological efficiencies, edpe effect
Diversity of Ecosystems: Bio geography and different ecosystems of the 5
v world (Lake, Pond, maring, estuarine and terrestrial ecosystems) Biome
concept, classification &distribution, characteristics of different biome
Sugpested Readings:

1. E.P. Odum and G.W. Barrctt. 2005. Fundamentals of Ecology. Cengage Learning India Pvt.

Lid. 2.
2. 1.8.Singh, 5.P. Singh and 8.R. Gupta. 2008. Ecology, Environment & Resource Conservation.
Anamaya Publications.
Dash, M.C.and Dash, S.P. 2009. Fundamentals of Ecology (3rd edn.). Tata MeGraw-Hill
Publishing Co., New Delhi.
Introduction to Environmental Engg. - GM Masters, Prentice Hall of India, 1991
Qantra, S.C. 2005, Environmental Science (2nd edn.). Central Book Agency, Calcutta,
Sharma, P.D. 2011. Ecology and Environment (11thedn.). Rastogi Publication, Meerut.
gmith, T.M. and Smith, R.L. 2015. Elements of Ecology, Pearson Education, India.
Miller. G.T. 2004, Environmental Science. Thomson, California. 338 pgs.

“This course can be opted asan elective by the students of following suhjectsi M., Sc Microbiology,
Biochemistry, Geology, Chemistry, Botany, Zoology, Geography, Agriculture

IT1

Lad

LR

Eiotechnology,

-.—-—-_'_-_'_-_ - -
Suggested Continuous Evaluation Methods:

Total Marks: 23
House Examinat
Written Assignm

jon/Test: 10 Marks
ent/Presentation/Project / Researc
Class pertbrmauca-"f’ar’rir:ipalicrn: 5 I'u"lur‘{:s
Course pren:quisiics: To stuq:f this course,
Sciences/ Geography/ Agriculture/ ‘ But1nnyf
Wnlm ology/Geology in B.Sc.
lent online COUr5Es;
ugi:muucs.inﬂlhnet,ﬂc,in;

h Orientation/ Term Papers/Seminar: 10 Marks

u student must have had the Envlrnnmgnta?l'
Zoology/ Chemistry/ Biochemistry/

Supgesied €4 uiva
swayam.gov.! n;
cstions: None

ﬂ ROl

epgp.inﬂibnm.ac.in -

1ﬂﬁ
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Program/Class: Master in

Environmental Science Your: Rirat ESHES

Subject: Environmental Science

Course Code: B15D702T Course Title: Environmental Chemistry

Course Objectives:

The objective is to study about the concept of environmental chemistry, pollution and its effect on
different environment matrices viz, air/water/soil/noise. To apprise students about various control
measures of pollution problems, Gain knowledge about sustainable management of different wastes.

Course outcomes:
Afier completion of this course, a student will be able to:

CO1: Learn about the different aspects of environmental chemistry along with radioactive and, thermal
pollution.

C0?2: Understand the basic concept of pollution and its effect on environment. Develop understanding
about history, sources, types and effect of air pollution. Gain skills on various control measures of ‘
pollution problems, ;

C03: Develop understanding about history, sources, types and effect of water pollution, water quality

standards, sewage and waste water treatment and recycling. To apprise students about marine pollution |

1
i

and control.

C04: Understand the history, sources, types and effect of soil and noise pollution. Learn about the solid
waste characterization and gain knowledge about sustainable management of different wastes,

CO035: Develop understanding of Bio-chemical toxicology (teratogenicity, carcinogenicity and

mutagenicity), toxic chemicals in the environment. Also learn about xenobiotic its uptake, distribution,

metabolism, accumulation and hiotransformation.

Credits: 3 Core

Max. Marks: 25475 Min. Passing Marks: 40

| Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 4-1-0
=G \M/ 2
L LAV [ N
RS

10
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Unit _
Topics No. of

Lectures
I F;Tn: a!“:“m“]f' '~"_f environmental chemistry: steichiometry, Gibbs energy, chemical
chemical equilibria, acid-base reactions, solubility product, solubility of (12
gases in water, radioactive and, thermal pollution,
:;;:a::;:":;“ ::i'llh speciation, p:am:i_c[as ions and radicals in the atmesphere. Natural
and diffi PREEDIC EOWE of pollution. Primary and Secondary pollutants, transport
11 diffusion of pollutants, gas laws governing the behavior of pollutants in the o

iltlTlOSpherel, Oxygen and ozone chemistry, chemistry of air pollutants.
Photochemical smog, methods of monitoring and control of air-pollution SOz, NOx,
Cr_&’ SPM. Effects of pallutants and human being, plants, animals, materials and on
climate. Acid rain, greenhouse effect, air quality standards.

Wﬂttr%r: chemistry of water, types, sources and consequences of water pollution,
physicochemical and bacteriological sampling and analysis of water quality.
1 | Sewage and waste water treatment and recyeling. Water quality standards. Concepl 2
of DO, BOD, COD, sedimentation, coagulation, filtration, redox potential. Marine:
fSnu rees of marine pollution and contral, criteria employed for disposal of pollutants
in Marine systen1, coastal management.
Soil: Soil chemistry: inorganic and organic companents of soil, nitrogen pathways
and NPK in soils, physicochemical and bacteriological sampling and analysis ol soil
guality. Soil pollution and control. Noise: sources of noise pollution, measurement
¥ of noise and indices, effect of meteorological parameter on noise propagation, noise
exposure level and standards, noise cantrol and abatement measures, impact of noise
on human health. Solid Waste: Sources and pgeneration of solid waste,
characterization, chemical cumposition, classification, different methods of disposal
and management of solid waste (hospital and hazardous waste), recycling of waste
materials, waste minimization technology.
Bio-chemical loxicology: Nature of toxicity, acute and chronic dose and time
response relationship, teratogenicity, carcinogenicity and mutagenicity, toxic 5
chemicals in the environment, Biotransformation of xenobiotics, uptake,
distributian, metabolism, accumulation and excretion of xenobioties,

Suggested Readings:
1. A text book of environmental ch

Ltd, New Delhi. .
Environmental Pollution, Khitoliya, R. K., 8. Chand and Company, New Delhl.

1 Air Pollution, Rao. M. N. and Rao, H. v, N., Tata McGraw -Hill Publishing Company, New Delhi.
1. Environmental Pollution and Control, 4th edition, J. Jeffrey Peirce, Ruth E Weiner, E Aame

Vesilind, Boston Oxford Johannesburg Melbourne New Delhi Singapore.
s Principles of Environmental Chemistry, 3rd edition, J. E. Girard, Jones & Bartlett Learning,

Company, Burlington.
This course can be opted asan elective by
Biotechnology, Blochemistry, Geology, Chemistry, Botany, Zoology,

12

emistry and pollution contrel, Dara, 5. 8., 8. Chand & Company

the students of following subjects: M. Sc Microbiclogy,
Geography, Agriculture

Suggested Continuous Evaluation Methods:

Tatal Marks: 25
House Examination/Test: 10 Marks

Written hssignmcnr.fPresurltulinanmj:.:ct
Class pert‘ﬂrmnncs.fi’micipﬂtion: 5 Marks
Course prerequisites: To study this course,
Sciences/ Geography/ Agriculture/ Botany/ Zoology! Chemistry/
Biotechnology/Geology in B.Sc.

Supgested equivalent online courses:
SWaYAM.Zov.in; upemoocs.inflibnet.ac.in;

Foriher Suggestions: None ‘
Ww u WM
M@' Qe

J Research Orientation/ Term Papers/Seminar; 10 Marks
il )

2 student must have had the Environmental
Biochemistry/ Micrabiclogy/

epgp.inflibnet.ac.in

A
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Prog_mmfﬂ]uss: Muaster in | Year: First Semester: 1
Environmental Sciences

PPy T P Subject: Environmental Sciences
: 03T [ Course Tifle: Natural Resource Conservation and Management

Course Objectives:
The objective is to study about natural resources (Mineral, Soil, Water, Energy, Forest), concept

¢ necessity of natural and ecological resources

classification, conservation and management. To aware th

and their management and conservation of ecological resources, recent initiatives of energy

conservation, The basic knowledge of earth’s resources and its optimum utilization for sustainable

development.

Course Qutcomes: ;
After completion of this course, a student will be able to:

CO1: Learn about the concept and classification of natural resources, importance and management of

water resources, integrated water resources management, lake and river conservation program.

CO2: Learn about mineral resources and their reserves, resourcee cycle, ocean as new area for

exploration, metallic and non-metallic deposits.

CO3: Learn about the soil management, role of orpanic matter and its maintenance, diagnosis of nutrient

deficiencics, remedial measures and management techniques.

energy resources and fossil fuels, physico-chemical

CO4: Learn about the classification of
characteristics of non-renewable resources, principle of generation of renewable resources, bioenergy,

s of world, averview of current energy scenario and mana
and use changes in India, captive plantation, community

d conservation, integrated development program in

energy use pattern in different part gement.

CO35: Learn about the forest management, |

forcst management, protected area management an

forest area.

[ Credits: 5
B i—

Total Marks: 25+75
1): L-T-P:4-1-0

'_._._-_'_-_'_-'_'_ - M
Total No. of Tcctures-Tutorials-Practical (in hours per wee
s 2

LR y
N

Course: Core

Min. Passing Marks: 40

12
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Mo. of

Unit Topics
Lectures
Nutural resources; convept and classification of namral resources, 12
Management of water resources - concept and classification (Global water
i balance, Ice sheets and fluctuation of sea level, Human use of surface and
groundwater, Groundwater pollution), Integrated water  resources
management, Watershed management: National Lake and river conservation
program. :
Mincral resources and Environment: Resources and Reserves, Resource 12
1 eycle, Mincral and population, Ocean as new arca of exploration of mineral
resources. Ocean ore and recycling of resources mineral resources of
Antarctica metallic and non-metallic defuult deposits.
Soil management: Soil loss and soil erosion. Conservation and management 12
)1 strategies. Role of organic matter and its maintenance, diagnosis of nutrient
deficiencies. Remedial measures and manasement techniques
Energy Resources: solarradiation and its spectral characteristics, Fossil fucls 12
classification, composition, physic-chemical characteristics and energy
content of coal, petroleum and natural gas. Principles of generation of
v hydroelectric power, tidal, ocean thermal energy conversion, wind,
geolliermal energy, solar collectors, photovoltaice, solar ponds, nuclear energy-
fusion and fission; magneto hydrodynamic power, binenergy- energy from
biomass and biogas, anasrobic digestion, encrgy use pattern in different parts
of worlds. '
Forest management: Forest — land use changes in India — future demands of 8
v forest lands. Captive plantation, community forest management, forest
rehabilitation, urban forestry, Protecled area management and conservation.
Integrated development program in forest area.
Suggested Readinps:
1. Ecalogy Environmental Science and Conservation. J. S. Singh, S. B. Singh, S. R. Gupta. 5. Chand
Publication
2. Managing Natural Resources. Hrikesh N, Mishra, PHI Learning Publication.
3. Fundamentuls of General Ceology, Life Safety and Environment Protection. Mark D Goldfein, Alexel
V Ivanoy and Nikolai V Kozhevnikov. Nova Science Publishers.
4. Essentials of Ecology and Environmental Sciences. 5V S Rana, PHI Publication.
5. Environmental Science. Dr. Y. K. Singh. New Age International Publishers,
6. Fundamentals of Ecology and Envirenment. B. L. Chaudhary & Jitendra Pandey. Apex Publishing
House.
7. Environmental Biology. Dr. P. 8. Verma & V. K. Agarwal, S, Chand Publication -
‘g, Natural Resources Conservation and Management. K. K. Singh. M. D. Publication Pvt Ltd.
This course can be opted as an elective by the students of following subjects: KL Sc¢ Microblology,
Biotechnology, Biochemisiry, Geology, Chemistry, Botany, Zoology, Geography, Agriculture
S[lggcsied Continuous Evaluation Methods:

Total Marks: 23

Ilouse Examination/Test: 10 Marks .
Written _.sl55ignmenUPre.-:cntaticrm’f'mje::l { Research Orientation/ Terin Papers/Seminar: 10 Marks

Class performance/Participation: 5 Marks
Course prerequisites: To study this course, a student must have had the Environmental
Sciences/ Geography/ Agriculture/ Botany/ Zoology/ Chemistry/ Biochemistry/ Microbiology/
Biotechnology/Geology in B.Sc.
Suggested equivalent online courses:
ugcmoocs.inflibnet.ac.in;

epgp.inflibnet.zc.in

swayam.gov.in;

Further Suggestions: None 1
5’%2’%@'{” db\J“\UV/ g‘ﬂr’
N2
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Program/Class: Master in

Environmental Science Year: First Semester: 1

Subject: Environmental Science

Course Cade: B150704T Course Title: Elementary Math

Course Objectives:

.-11 - = i I. - - - s =
he objective of this course will deepen the understanding of students in the fundamental statistical
techniques and quip them with necessary components of mathematics which will develop the critical
thinking, analytical, technical and problem-solving approach. This will cnable the students to

implement the use of these techniques in research and disciplines.

Course oulcomes:

After completion of this course, a student will be able to:
CO1: Understand the basics of biostatics tools, handling of data, meusures of central tendency like

mean, median and mode, Mcasures of probability

CO2: Leam about the data distribution, test of hypothesis, t and x2 test, correlalion and repression

analysis.

C0O3: Learn about the Types of reasoning, Number series, letter series, codes, and relalionships and

| Mathematical aptitude.

cO4: Understand the structure and forms of arguments,
for establishing the validity of arguments

Evaluating and distinguishing deductive and

inductive reasoning, Simple and multiple uses
C0O5: Learn about the data interpretation, Graphical representation and mapping of data, data and

governance.
| Credits: 3 FIRST ELECTIVE

Max. Marks: 25+75 Min, Passing Marks: 40

s-’l‘uturia[s—Pracﬁcal (in hours per weck): L-T-P: 4-1-0

"Total No. of Lecture

T e w/%ﬁé

A

A
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bnit Topies MNo. of
Lectures

iﬁ;gei:::ﬂ;i da:u?st Equsl of 5tt‘|sfil:.'1l mmfysi.s, Frnhﬂbiiity, sampling,
;s , ribution of attributes. Distribution- normal, Poisson
binomial, Arithmetic, geometric and harmonic mean J
I | Test ﬂf‘h}'FUﬂlESis and significance, t-test and Chi-square test; Correlation and 12
Imgrf:ssmn analysis, one-way ANOVA
I'ypes ﬂf‘reasnning, Number series, letler series, codes, and relationships,
Mathematical aptitude (fraction, time & distance, ralio, proportion and
percentage, profit and loss, interest and discounting, averages, ete.)
Understanding the structure of arguments; Argument forms, the structure of
ca_tegnrical propositions, mood and figure, formal and infarmal fallacies, uses
1v | of language, connatations, and denotations of terms, the classical square of 12
opposition, Evaluating and distinguishing deductive and inductive reasoning,
Analogics, Venn diagram: Simple and multiple uses for establishing the validity
of arguments
G Sources, acquisition, and classification of data, Quantitative and qualitative | )
data, Graphical representation (bar-chart, histograms, pig-chart, table-chart, and 8 |
line-chart) and mapping of data, Data interpretation, Data and governance

Suggested Readings:

12

I
12

| Elements of Biostatistics, Prasad. 5., Rastogi Publications, Meerul.
5. C. Gupta and V. K. 1986. Kapoor. Fundamentals of Mathematical Statistics. 8.Chand & Co.

3 Aslam Mahmood. 1993. Statistical Methods in Geographical Studics. Rajesh Publications, Mew

Delhi. :
s Gupta, S. P. 2000. Statistical Methods. Sultan Chand & Sons, New Delhi.

s Mathematics Text Book for Class X!, National Council of Cducational Research and

Training.2020
&  Verma, R.S. & Sukla, K.5. Text Book on Trigunometry, Pothishala Pvt. Ltd, Allahabad.l 999
7. Gupta, S.C. & Kapoor, v.K. Fundamentals of Mathematical Staristics, §. Chand & Sons.2002

s Ivo Duntsch and Gunther Gediga, Set, Relations, Functions, Mcthodos Publishers.2000
Suggestive digital platforms weh links

s an elective by the students of following subjects: M. 5¢ Microbiology,

This course can be opted a
Chemistry, Botany, Zuology, Geography, Agriculture

Biotechnology, Biochemistry, Geology,

Suggested Continuous Evaluation Methods:

Total Marks: 23
st: 10 Marks

House Examination/Te ‘ |
Written AS5IgLMEN /Presentation/Project / Research Orientatio

Class perfcrm:mm’l‘aﬂiuipat]un: 5 Marks
Llagspa :

Course prerequisites: To study this eourse,
Seicnces/ Geography/ Agriculture/ Botany/ Zoology/ Chem istry

Biotechnology/Geology in B.5¢c.

n! Term Papers/Seminat: 10 harks

a student must have had the Enviranmental
/ Blochemistry/ Microbiology/

H *
Suggested equivalent onling courses:
ugcmoocs.{nﬂibncr.au,in; epgp.inflibnet.ac.in

swayam.gov.in;

e —————————

I
Further Suggestions: None
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Program/Class: Master in

Environmental Science Year: First Semester: I

Subject: Environmental Science

Course Code: BI50705T Course Title: Elementary Biology

Course Objectives:

The objective of this course introduces the students to the overview of the diversity of life and levels of

organization and related functions in plants. The course shall make the students aware about the

relationships between plants and their environment. Al the end of the course, the students will get an

insight about the foundation of plant biology which will help them in future research aspects in terms

of environmental science,

Course outcomes:
After completion of this course, a student will be ahle to: _ _
CO1: Understand the characteristics of living world and binemial nomenclature and kingdom of life.

CO2: Understand the concept of plant tissues, morphology, anatomy and functions and about the

concept of physivlogy.
CO3: Learn about the plants and mineral nutrition and abou

t the process of nitrogen cyele and ecological
relationship. ‘
CO4: Understand the concept of environmental stress and cellular response under various

environmental conditions in plants.

CO5: Learn about the role and function o physiological response of plants to heavy

f stress proteins and

metals.
Credits: 3
Max. Marks: 25+75

FIRST ELECTIVE
Min. Passing Marks: 40

; i ctical (i : L-T-P: 4-1-0
Total No. of Lecturcs- T uturmls—I’E}‘t\:cn] (in hours per week): L-T

'\a«\x&
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Unit . M of
plee Lectures

Deﬁmtmn.l and characteristics of living organisms; Diversity in the living
I WDrIf‘: BILHGITHH.] nomenclature; Five kingdom of life and basis of 12
classification; Salient features of Monera, Protista, Fungi, Animalia and
Plantae, Virus

Tissues in plants, Morphology, anatomy and functions of different parts -

I | of plants; Plant Physiology (Concepts of diffusion, osmosis, imbibitions, 12
Movement of water, food, nutrients and gases)

iii PI:ants and mineral nutrition (Essential mineral, macro and 3
micronutrients; Nitrogen cycle, biological nitrogen fixation), ecological L% I'
relationship, conservation methods. _ ; !
Concept of environmental stresses; cellular responses under salinity, i

IV | drought stress, high temperature, freezing stress and nutritional stress (N, 12 |
P, Ca and Fe deficiencies) in plants. '
Role of some common and specific stress proteins; Physiological |

3

v response of plants to heavy metals (Ni, Co, Mn, Cu, Pb, Mg) toxicily;
Role of metallothiones, phytochelatins and Antioxidant in plants.

Suggested Readings:

Suggestive digital platforms web links

This course can be apted as an elective by the students of following subjects; M. Se Microbielogy,

Biotechnology, Biochemistry, Geology, Chemistry, Botany, Zoalogy, Gengraphy, Agriculture

Suggested Continuous Evaluation Methods:

Total Marks: 25

House Fxamination/Test: 10 Marks

Written Assignmem..fFresmtationﬁijcctf' Research Orientation) Term Papers/Seminar: 10 Marks
Class perﬁ:-nnalmcr‘Participatjun: 5 Marks
Course prerequisites: To study this course, a student must have had the Environmental Sciences/
Geography/ Agriculture/ Boiany/ Zoology/ Chemistry/ Biochemistry/ Microblology/
Biotechnology/Geology in B.5c.

Suggested equivalent onling COUSEs:

u gcmuocs.inﬂihncr.ac.in; epgp.inflibnet.ac.in

swayam,gov.in;

Further Suggestions: Nune

\'
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Semester: 1

Environmental Science
Subject: Environmental Science
Course Code: B150706P | Course Title: Lab Course -|
COURSE OBJECTIVES:
It Provides basics practical knowledge of Environmental Sciences & ecology. It covers basic
| ecological experiments.
Credits:5 Second Elective
Max. Marks: 50+50 ) Min. Passing Marks:40
Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 5
A. To determine the following parameters of grassland vegetation.
. Minimum size and number of quadrates
2. Frequency of plant species and its comparison with Raunkiaer's standard diagram.
3. Density of plant species
4. Important Value Index (IVI)
5. Abundance in light and shaded arca.
B. To analyze the following water quality parameters of given water sample
1. Dissolved oxygen (D.0O.)

ﬁ’rﬂgt’Rmﬂ“}lass: M. :
AR ml Year: First

2. PRiological oxygen demand (B.0.D.)

3. Chemical oxypen demand (C.0.D.)

4. Total Dissolved solid (T.D.8.) /Hardness / Alkalinity /Transparcncy / Turbidily
5. Heavy metals by rapid field test.

C. Miscellaneous:
. To calculate the A, of the given compound by spectrophotometer

2. To calculate the A of the given compound by eolorimeter.
3. To determine the following productivity by chlorephyll content method.
4. To determine the primary productivity by light and dark bottle method.
5. Tostudy the morphelogical and anatomical adaptation of the given hydrophytes/ xerophytes/
mesaphyte.
D. Commenis on following-
1. Autecology & Synecology 2. SMOG
3. Ecological Niche 4. Probability
5. Hypsometric/ hypsographic curve of 6. Algal bloom
ocean
7. Ecological efficicncy 8. Bivme
9. Estuaries 10. Diagnosis of nutrient deficiencies in
plants
11. Eucalyptus dilemma 12, Gene Pool
13. Sacred Grouves 14. Coral reefs
15. Fly ash utilization 16. Minamata Diseasc
17. Super Bug 18. Edge effect
19, Ecological Efficiency 20. Standing crop

E. Yiva-Yoce
F. Practical record/ Chart/ Modcl

—

% S
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Program/Class:
Master in Environmental Science
| Subject: Environmental Scienee

Year: First Semester: 11

Course Title: Environmental Meteorology and

Course Code: BISHSOIT
Remote Sensing

Caourse Objcctives:
This cou i ; : ——
rse aims to provide students with a scientific grasp of the physical characteristics of the
nee climate. The students

Earth's climate system as well as the processes and the factors that influe

will b ;
e able to demonstrate a thorough understanding of the atmosphere and climatc as important

co ; ; :
mponents of the physical environment, The students will gain knowledge and concept about

Remote Sensing and Geographic Information Systen (GIS). They will also acquire skill about the |

technigues, methodologies and various applications of Remote Sensing and GIS which is a powerful

tool for geospatial analysis.

Conrse putcomes:

Afier completion of this course, 2 student will be able to:
CO1: Learn about the interaction boetween the carth and the atmosphere systém. They will

conceptualize the basics of the atmospheric elements and their function within the climate systams

and also understand the general circulation of the earth.
CO2: Learn about the adiabatic processes and stability of the armos

about the wind system and formation and classification of the clouds.
(03 Learn the components of climate system, ils dynamics and the lactors that influence the climate.

They will understand the oceanic and continental influences and also leamn about the rmpacts ol
nvironment.

phere. They will also understand

climate change on various sectors of thee
CO4: Acquire knowledge about the basies of remote ser
difTerent types of sensors and their characteristics. The

spectrum and its interaction with carth and atmusphsre.
COS: Learn about ypes of sensing, interpretation of the data and
oring and assessment. They will also be able to understand

15ing and its physics. They will lcarn about |
y will also learn about the electromagnetic |

its applications in environmental
about the principles of GPS and

monit

GIs.
Credits: 5 . | Core 7]
"Max. Marks: 25475 | Min. Passing Marks: 40

P: 4-1-0

_,_-—"'_-_'_ B " L
Total No. of Lectures-T utorials-Practical (in hours per weck): L-T-
- \

Lo

w2
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|_ Mo, of

Uni o
o T'opics
B Lectures
arth az g ?Iuncl: Motion of the carth, Earth's thermal environment and
1 | seasons, climate in India, Indian Monsoon and western disturbanees, 12

solar constant, Albedo, General Circulation,

Dry adiabatic and saturated adinbalic lapse rates, Stability of the
n mm[}?ph“f’* Inversions, Local winds, Clouds- Their formation and 12
classification, Artificinl modification of Clouds.

Fllmatqtugy—l‘:l[matic control, Elements and factors of climate and their
ni | interaction.  Oceanic  and  Continental influence, Influence  on 12
environment, Climatic Change.

Basic concepts of Remote Sensing, Physics of Remote Sensing,
clectromagnetic spectrum, terminologies. Principles of Radiation:
1v | Radiation Transfer, interaction of EMR with carth surface and 12
atmosphere, Spectral reflectance of vegelation, soil and water,
Interpretation principles and techniques.

Thermal and microwave sensing: basic concepts, Profiles;: SAR, SLAR-
% operation, Characteristics of RADAR signals, earth surface

characieristics influencing RADAR returns, Interpretation of microwave 8
data, Application of remote sensing, G.P.8. and G.I1.S

Sugpested Readings:
1. Lulgens, Frederick K., Edward J. Tarbuck, and Dennis Tusa. The Atmospheve, Vol 462.
Englewood Cliffs, NI, USA: Prentice-Hall, 2000.
2. Lal, D.S. 2021. Climatology, Sharda Pustak Bhawan, Prayagraj, [SBN-13: 978-9387028241
3. Ahrens, Donald C., 2009, Meteorology Today: An Introduction to Weather, Climate, and the
Environment, :
4, Burrough, P.A., McDomnell, RA. and Lloyd, C.D. 2015. Principles of Geographical
Information Systems. Oxford University Press.
5. Campbell, J.B. (2nd Ed), 1596. Intraduection to Remote Sensing. Tavlor and Francis.
6. Emery W. and Camps A, (2017) Intreduction to Satellite Remote Sensing st Edition
Atmosphere, Ocean, Land and Cryosphere Applications, Elscvier Publications
7. Solimini, D., (2016) Understanding Earth Observation: The Glectromagnetic Foundation of
Remote Sensing (Remote Sensing and Digital Image Processing) Ist Edition, Springer;
Suggestive digital platforms web links
This course can be opted as an clective by the students of following subjects: M. Se Microhiology,
Riotechnology, Biochemistry, Geology, Chemistry, Botany, Zoology, Geography, Agricullure
Suggested Continuous Evaluation Methods:

Total Marks: 25
Haouse Examination/Test: 10 Marks
Written Assignment/Presentation/Project / Research Orientation/ Term Papers/Seminar: 10 Marks

Class performance/Participation: 3 Marks |
Course prerequisites: To study this course, a student must have had the Environmental

Sciences/ Geography!  Agriculture/ Botany/ Zoology/ Chemistry/ Biochemistry/
Microbiology/ Biotechnology/Geolagy in B.Sc.

Suggested equivalent online courses:
SWAYAML.EOV. I ugemoocs.inflibnet.ac.in; epgp.inflibnet.ac.in

Further Suggestions: None
c &
w*& N
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= '
] mg,mmmhﬂ: Master in Year: Sccond | Semester: 11
Environmental Sciences

Subject: Environmental Sciences

Course Code: B150802T Course Title: Environmental ‘Microbiology and
Biotechnology

Course Obhjectives:

The objective of this course is to study aboul microbial diversity, algal blooms, microbiology

of air, water and soil, alternative source of energy like hydrogen, principles of immunology,

biodegradation of xenobiotics, use of bacteria, recombinant DNA technology, biopesticides,
biofertilizer, industrial use of bacteria, food microbiology, microbiology of milk and milk

products.

Course outcomes:

After completion of this course, a student will be able to:
CO1: Learn about the Microbial diversity, Microbial colonization, effect of environmental

detriments, Algal blooms, biological interactions of microbes with plants and animals.
CO2: Learn aboul lhé Microbiology of air, water and soil. Alternative sources of energy like
hydrogen. Utilization of treated effluent water.

CO3: Learn about the Principles of immunclogy, Inflammation and complement systems.

Hypersensitivity (Allergy). AIDS and cancer, Bioremediation, biodegradation of xenchiotics

and pollutants, Diosorption: Use of bacteria, fungi and algae in hiosorption,

Biomineralization and biclcaching.
CO4: Learn about the Recombinant DNA technology. Biopesticides, biodegradation of

pesticides, hydrocarbon, plasiic etc. Role of genetically engineered microbes in the
environment, Microbial management of Hazardous wastc and wastelands. Riofertilizer
technology: Rhizome culture, Blue-green algae culture, Azolla culture and Myvcorrhizag
culture.

C05: Learn about the concept Industrial use of bacteria, lactic acid, vinegar and amino acid
. aleoholic fermentation, penicillin production, vitamins and enzymes. Food

production,
microbiology, Microbiology of milk, milk products — sources and types of microorganisms,

pasteurization.

Credits: 5 Core

o Min. Passing Marks: 40

“Max. Marks: 25+75
Total No. of Lectures- Tufﬂiria]s-]’racﬁm] {(in hours per week}: L-T-P: 4-1-0

w%w

(¥ Scanned with OKEN Scanner



Mo, of

Unit Topics
_ Lectures
[ Mi'{mhial diversity, General classification, Microbial colonization, effect of 12
ctl.vjmmnuntal detriments (Temperature, radiation, salinity etc.), Aldgal blooms,
biological interactions of microbes with plants and animals.
11 | Microbiology of air, water and soil. Allernative sources of energy like 12
hydrogen. Utilization of treated effluent water.
Principles of immunelogy — resistance, antigen immunity, anligen, antibody, 12

binding and reaction mechanism. Immunological respunse te infectious disease.
Inflammation and complement systems. Hypersensitivity (Allergy). AIDS and
[1{] Ga.mcer. Bioremediation: Bioreactors for Biorcmediation, Types of
bioremediations (Natural, solid phase, slurry phase and bioventing), application
of hioremediation, biodegradation of xenabiotics and pollutants, Biosorption:
Use of bacteria, fungi and algas in biosorption, Biomincralization and
bioleaching.

Recombinant DNA technology and its application. Biopesticides. 12
biodegradation of pesticides, hydrocarbon, plastic ete. role of genetically
engineered micrabes in the environment, guideline and ethics of their release.
1v | Micrabial management of Hazardous waste and wastelands. Biotechnological
approaches and steps involved in conventional and advance treatment
technology. Biofertilizer technolegy: Rhizome culture, Blue-green algae
culture, Azolla culture and Mycorrhizae culture. Benefits and significance of

binfertilizers in agriculture.

Indusirial use of bacteria, lactic acid, vinepar and amino acid production, 8
v alcohalic fermentation, penicillin production, vitamins and enzymes. Food '
microbialogy — contamination and spoilage of fresh food, Preservation of [ood.

Fermented food, food poisoning, Microbiology of milk, milk products — sourees
and types of microorganisms, pasteurization.

Sugpested Readings:
|. Environmental Biotcchnology, Bimal C. Bhattacharya &Rintu Banerjee, Oxford university press
Publication
2. Environmental Biotechnology, S. V. 5. Rana, Rastogi Publications, and Society. Valdiya K. S.
University Press,
Microbinlagy, P. D. Sharma, Rastogi Publications.
Microbial Environment and Bioremediation. Dr. Alka Chaukan and Dr. Ashok Rathare,

Discovery Publishing House Pyt Lid.
5. An Introduction to Industrail Microbiology, Dr. P. K, SivaKumar, Dr. M. M. Joc, Dr. K. Sukesh, |

8., Chand Publication
Envirommental Microhiology and Biotechnology, O. P. Singh and 8. K. Dwivedi, New Age

_I.hh.'-

International Publishers.

This course can be aptcd-as an eleclive by the students of following subjeets: M. Se Microbiclogy,
Biotechnology, Biochemistry, Gealogy, Chemistry, Botany. Zoology, Geography, Agriculture

Suggested Continuous Evaluation Methads:

Total Marks: 25
House Examination/Test: 10 Murks
Wrilten Assignment/Presentation/Project / Rescarch Orientation/ Term Papers/Scminar: 10 Marks

Class performance/Parlicipation: 5 Marks

[ Course prerequisite

s: To study this course, a student must have had the Environmental |

Sciences! Geography/ Agriculture/ Botany/ Zoology/ Chemistry/ Biochemistry! Microbiology/

Riotechnology/Geology in B.Se.

Suggested equivalent online courses:
ugcmoocs.inflibnet.ac.in; epgp.inflibnet.ac.in

swayam.gov.in;

Further Sugg_estluns: MNone
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Program/Class: Master in

& Year; Second .
Environmental Sciences Semester: 11 |

Subject: Environmental Sciences

Course Code;
ode: B150803T Course Tiile: Environmental Geosciences

Course Objectives:

The objective i
! s to study about fundamental concept of peosciences, conservation of matter, garth’s
processes and i tet .
- geological hazard's introduction of oceanography, land use planning, environmental
eochemis ;
2 try, knowledge aboul most common method used to mitigate each type of hazardous

nal : -
ural process, techniques to utilize earth’s resources and ways to mitigating its hazards

Course outcomes:

After completion of this course, a student will be able to:
CO1: Leatn about the fundamental concept of environmental geosciences, con servation of

matter in various geosphere, mean heat balance of the earth atmosphere system, general

.

relationship between landscape, biome, and climate.
C'(02: Learn about the earth’s processes, concept of residence, catastrophic geological

hazards, different natural disasters, prediction and perception-of the hazards.

CO3: Learn about the composition of ocean water, horizontal and vertical distribution of

temperature il ocean, SOUrces of organic salinity in oceans SOUrces, types, classification and

distribution of marine depasits.

CO4: Learn aboul the land use plaoning, soil surveys in

relation to land use planning,

methods of site.
of earth clemenls, classification and mobility of race

CO35: Learn about the concept
disease induces by human

clements, possible offects of imbalance of some trace ¢lements,

use of land.

Core

Credits:3
Max. Marks: 25+75

Min. Passing Marks:40

23

1
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Unit - Top ics Mo. of Lectures

Environmental Geosciences: Fundamental concepts, 12
Conservation of matter in various pgeospheres, lithosphere,
1 hydrosphere, atmosphere. Mean heat balance of the earth
atmosphere system. General relationship between landscape,
biome and climate, El Nino, Droughts, tropical cyclones.

Earth’s processes and geological hazards: earth processes: 12
Concept of residence, times and rates of natural cycles.
I Catastrophic peological hazards. Study of floods, landslides,

earthquakes. Volcanism and Avalanche. Prediction and perception
of the hazards and adjustment to hazardous activities.

Introduction: Composition of oeean water. Horizontal and 12
vertical distribution of temperature in ocean, source of organic
salinily in oceans and ils contrelling factors, Sources and types of
marine deposits, their classification and distribution.

11

Land use planning: The land plan. Soil surveys in relation to land 12

v
use planning. Methods of site selection and evolution.

Environmental Geochemistry: Concepts of Major, Trace and rare N
earth elements (REE). Classification of trace elements, mobility of
L% trace elements. Trace elements and health. Possible effects af
imbalance of sume trace elements. Diseascs induced by human use

of land.

Suggested Readings:

Environmental Science. Botkin and Keller. Willey Publication.

Gealogy, Environment and Seciety. Valdiya K. 5., University Press.

Introduction to Environmental Geology. Edward A Keller. Pearson Publication.
Fundamentals of Geolozy. A. B. Roy. Narosa Publivation

Geochemistry and Environmental Geology. Umesh Kumar. Amiya Press Inc Publication
Environmental Geography. Savindra Singh. Pravalika Publication.

Economic Geology, Principles and Practices. Walter L Pohl. Willey Blaclowell Publication

Environmental Geology. K. Knoddel, G. Lange and H. J. Vaigta. Springer Publication
the students of following subjects: M. Se Microhinlogy,

e

This course can be opted as an elective by
Riotechnology, Biochemistry, Geology, Chemistry, Botany, Zoology, Geography, Agriculture

Suggested Continuous Evaluation Methods:

Total Marks: 25

House Examination/Test: 10 Marks
Written Assisnment/Presentation/Project / Research Orientation’ Term Papers/Seminar: 10 Marks

Class performance/Participation: 5 Marks
Course prerequisites: To study this course, a student must have had the Environmental
Sciences! Geography/ Agricultu re/ Batany! Zoology/ Chemistry/ Biochemistry/ Microbiology/

Biotechnology/Geology in B.Se.
Suggested equivalent online courscs:

ugcrnoocs.inflibnet.ac.in; epgp.inflibnet.ac.in

swayam.gov.in;

Further Suggestions: None
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Program/Class: Master in | Year: First Semester: II
| Environmental Sciences

P TR Subject: Environmental Scicnces
rsc m;le. B150804T ] Course Title: General Environmental Aspects
Course Objectives:

The objective | : e 3 — :
bjeetive is to study about evolution, origin of life and speciation, environmental education and

awarcnes 3 “pe : i . . . i i
s and management, convention, different ¢nvironmental issues in India, epidemiological
issues i P : oty

, environmental prioritics in India, fly ash, resettlement and rehabilitation process, wetlands

conservation, desertification.

Course Qutcomes:
After completion of this course, a student will be able to:

CO1: Learn about the evolution, origin of life and speciation human ecology, environmental

education and awareness, environmental managcment.

CO?2: Learn about convention on conservation of Antarctic marine living resources, treaty
on principles governing the activities of state in the exploration and use of outer space, the
citizens convention on biodiversity, intervention of il pollution causalities.

CO3: Learn about the different environmental issues in India, formation and reclamation of

wastelands, epidemiological issues.
C04: Learn about the different environmental priorities in India, Sustainable development,

urban and rural planning, power generation fly ash, reseltlement and rehabilitation process.

CO35: Learn about the wetland conservation, water crisis and rainwater harvesting, water

conservation, coastal management, desertification, coral recf conservation.

Credits: 5 Course: Third Elective
Total Marks: 25+75 Min. Passing Marks: 40
Total No. of L«ectures-TEnrials-Prnutica] {in hours per week): L-T-P: 4-1-0 . J

-
o

25
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Unit
Tapics No. of

Lectures

f.;;tullutmn, Dr[gitn of life and Speciation, Human ecology and human 12
ement, Enwmr_unemai education and Awarencss, Environmental
management: meaning and need.

gf;;‘;’ﬁ:t‘gltm on conservation of Antarctic Marine living resources {1980), 12
11 i u:f"u ]i:’nn‘:lp]ﬁ governing the activitics of state in the exploration and

: uter space (1967). The citizens convention on hiodiversity (1992),
mtfnatmnal convention an the high seas, fishing and living resources
{1958), Intervention of oil pollution casualties (1969).

Environmental issues in India viz. Narmada Dam, Tehri Dam, Chipko 12
- movement, BE:'EI. Bachao ﬂal}dolun, Green revolution, Silent Valley
movement, Urja gram, CNG implementation in Delhi, Formation and
Rclea.rna!.iun of Waste lands: User, Alkaline and Saline soil.
Epidemiological issues: Goiter, Fluorosis and Arsenic poisoning.

Environmental priorities in India, Sustainable Development: Concept, 12

Objectives and Principles, Challenges for sustzinable development:
v Social, Political and Economic considerations, Role of individual and
communily in sustainable development. Urban and rural planning, power
peneration, fly ash: wtilization of fly ash, disposal and recycling,
resettlement and rehabilitation process.

Wetland conscrvation, Water crisis and rainwater harvesting, Water ¥
v conservation, Coastal management: concept, ScOpEs, USes and strategies,
desertification and its control, Coral reef conservation.

Suggested Readings:
1. Concept of Environmental Sciences, Sugandha Mishra and Dhirendra Kumar, Rajesh

Publication.
Environmental Management, Ajith Senkar, Oxford Publication,

2.

3. Environmental Ecology, Biodiversity, Climate Change and Disaster Management. Ravi P
Agrahari. Mc Graw Hill Publication.

4. Environment. Manjunath Thamminidi. PMF 1AS Publication.

5 pundamentals of Environmental Science and Ecology. Zigma Publication.

&. Basics of Environmental Sciences. Michael Allaby. Atlantic Publishers and disributors.

by the students of following subjects: M. Sc
Botany, Zoology,

This course can be opted as an elective
Microbiology, Biotechnology, Biochemistry, Geology, Chemistry,

Geography, Agriculture
== Suggested Conlinuous Cyaluation Methods:

Taotal Marks: 25

| House Examination/Test: 10 Marks ‘
Written AssignmenUPrusematEum’iject / Research Oricntation/ Term Papers/Seminar: 10 Marks

Class pert‘nmlnncaf'Pnrticipatian: 5 Marks
Coursc prerequisices: Ta sindy this course, a student must have had the Environmental

Sciences/ Geography/ Agriculture/ Botany/ Zoology/ Chemistry/ Bicchemistry/
Microbiology/ Bluteclmulugﬂ(}eu]ugx in B.5c.

Suggested cauivalent online courses:
ugmuocs.inﬂibnut.nc.in;

epgp.inflibnet.ac.in

swayam.gov.in;

—

Further Suggestions: None

T B0
= \M & w\\'/
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Program/Class: Master in | Year: First Semester: IT
Environmental Sciences

- Subject: Environmental Sciences
Course Code: B150805T | Course Title: Community Health and Safety
Course Objectives: ”
This caurse will enable students to

* Know the outburst of diseases in rural and urban areas.
* Understand the behaviour of pathogens and Transmission of Diseases.

* To know about the prevention of Communicable diseases and Risk Appraach.

Course Quicomes:
"| Dhring this course, students will be trained:

« To understand the role and importance of transmission of various diseases in Urban and Rurzl

Community,

« To understand the Dynamics of Disease Transmission.

« Control and remedial measures to maintain goud Sanitation.

» Knowledge about water, wastewater and Solid waste management and

¢ Environmenta] administration.
Credils: 5 Course; Third Elective

Total Marks: 25+75 Min. Passing Marks: 40

| Total No. of Lectu res-Tutorials-Practical (in hours per week): L-T-P: 4-1-0
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Uni
! Toples Mo. of

I Lectures

Tn tro_ductmn: (;cfm: ept of Health, Communicable Diseascs;
erminology,classification, Methods of communication, general methods

and control. ,

[ .
Eﬂﬂl,lmllnltyl Health and Sanitation: [mportance of Community
ea 1!1, El_lwrt)nmenta] Sanitation, Rural and wrban sanitation,
Classification of Health-
E"HQ Physical, Mental, Social Health Science. Responsibility for Health,
uncc]:!t of Diseases and Prevention: Spectrum of Disease, Concept of
prevention El'l.l'ld Levels, preventive and Social medicine, Community
1 medicine. Risk Approach. Principles of Epidemiology: Epideminlogy 12
and Aims of
Epidemiology, Basic measurements, Cornmen Sources of Epidemics and
Control measures, Uses of Epidemiology.
D:mamics of Disease Transmission: Sources and Reservoirs: Human,
I Animal and non-Living things Routes of Transmission, Classification of 12
Immunity Apgents.
Disease Prevention and Control: Source of Infection, Routes af
Transmission, Immunization Cholera, Typhoid, Yellow Fever,
v Disinfection and Tvpes.Environmental factors. 12

Insect Control: House fly and Mosquito - Lifz cycle dissase

Transmission and control measures.
Fuod and Milk Sanilation and Environmental Administration: Food
Poisoning, Types, Prevention and Contrel. Essentials and Test for milk

A4 quality, Pasteurization, Cattle Born Disczases. Health Care System at 8
National level and

Principles.

Suggested Readings:

1. Joseph. A. Salvato, by Environumental Sanitation.

9. E.W. Stcel, Water Supply and Sanitary Engineering.

3. Environmental Sanitation and Eradication of Scavenging in India By Bindeshwar Pathak -
2015,Motilal Banarsidass Publishers Private Limited.

4, Environmental Sanitation By Baljest S. Kapoor - 2001, 5. Chand Limited.

5. Environmental Sanitation Health and Panchayati Raj By Bakshi Dayanath Sinha, P. 5. K.
\ienon 2000, Institute of Social Scicnces.

6. Environmental Sanitation and Community Water Supply Count
Nath - 2000, the University of Michigan.

¢ can be opled as an glective by the students of following subjects: M. Sc
Biochemistry, Gealogy, Chemistry, Botany, Zoology,

ry Situation Analysis By K. L

This cours
Microbiology, Biotechnology,

Geography, Agriculture

nation Methods:

Suggested Continuous Eval

Total Marks: 25
House Examination/Test: 10 Marks g _
Written As&;ignmn::nt»*Prs:santﬂﬁﬂanmj:ct.* Rescarch Orfentation/ Term Papers/Semindr:

Class erformance/Participation: 3 Marks _
: . To study this coursc, 4 student must have had the Epvironmental

gﬂﬁz;iis];rcggu::::;}f Agriculture/ Botany/ Zovlogy/ Chemistry! Biochemistry/
Microbiology/ Biatechuulugﬂﬂeulog}- in B.5c.

quivalent gnline courses:

ugcmnncs,inﬂihnct.ac.in;

10 Marks

Suggested e o _
epgp.inflibnet.ac.im

swayam.gov.in;

Further Suggestions: None
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Program/Class: Master  in

| Environmental Science Yeap Kt esestetal)
Suh]ﬂ:t Environmental Seicnee |

Coursc Code: BIS0806P | Course Title: Lab Course -1T
COURSE OBJECTIVES:

It Provides basics practical knowledge of Environmental Sciences & ecology. It covers basic

ecological experiments,

Credils:5 Fourth Elective
Max. Marks; 50450 | Min. Passing Marks:40
Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 0-0-3 B

A.  Air quality
1. Ta dcicrrninc the stack height on the basis of particulate matter coneentration,
2. To detenmine the stack height on the basis of 8O; concentration.

3. To determine the following air pollutants.

a N,
B. 80,

¢. SPM
d. REPM

B. To analyse sail for the following paramefers.
Soil texture, temperature, pH analysis.
Organic matter analysis.

Water holding capacity.

Bulk density

heavy metals by rapid fisld test.

C. Microbiological cxperimenis:
1. Isolation of bacteria from air, water and soil
2. Culture of Bacteria by pouring. streaking and spreading
3. Preservation of isolatad bacterial colony
4, Morphological characterizalion of bacterial colony

5, Biophysical characterization of bacterial colony
D. Comments on lollowing-

S i o

1. Biofertilizers 2. Metallic and non-Metallic minerals
3. Redox Potentinl 4. Hazardous waste
5. LC50and LD30 6. Albedo

8. Wind rosc

7. Atmospheric stability
10, Tropical cyclone

12. Hydrogen Enetgy
14. Bioleaching

16. Pasteurization
18. Bioremediation
20, Trace elements

9. GPS
11. Ileat balance

13. Hyper Sensitivity
15. Biopesticides
17. Fermentation

19, Biosorption

E. Yiva-Voce

F. Practical record/ Chart/ Madel

& al
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Program/Class: Master in
Environmental Sciences

Subject: Environmental Sciences
Course Title: Environmental Impact
Course Code: B150901T Assessment

Yoear: Second Semester: 111

Course Objectives:
The objectives of the course are to learn, understand and identify the environmental

issues/ problems. The course will provide formal knowledge on prevention, control,
mitigation of problems. Along with these, suggested alternate ways are helpful to
maintain Environmental balance. This course will provide student capacity to identify
the possible impact of any developmental activity in society through the EIA, The risk
assessment and Economics of the Environment are very well described for student to
execute the developmental projects. Overall, this course is fruit full knowledge to |

students willing to serve in Industries/ NGO’s and other sectors.

Conrsc outcomes:

After completion of this course, a student will be able to:

COl: Acquired basic knowledges of Environmental management with Ecological
significance.

CO?2: Get the theoretical knowledge of various aspects of EIA and their practical

applications.

C03 Enhance understudying about Environmental Economics and Social Ethics.

C04: Provide knowledge on different EIA Projects and Role of Public in Environmental

protection and decision making.

CO5: Prepare ELA report and will be able for auditing of any developmental projects.

Credits:5 Core

Max. Marks: 25+75

Min. Passing Marks:40

Total No. of Lectures-T utorials-Practical (in hours per week): L-T-P: 4-1-0

e
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U 1 v
nit Topics No, of Leclures

Environmental management: Concept, Aspect and Approaches of 12
the Environmental Management, Ecological basis of the
Environmental Management. Agroclimatic Regional Planning.

Risk Assessment: Basic component of Hazard Control System,
Technique of risk assessment. Emergency Control and disaster
planning

Environmental Impact Assessment; Introduction, Concept, aim, 12
Impact statement, methods and process. Prediction-and assessment of
impacts on Air, water and noizse. Environmental Projeetion and ELA
Notifications 2006 and 2020 of Govt, of Indin

Environmental Economies: Economic Environmental Management, 12
Economics of pollution contral, Cast Benefit Analysis. Environment
Economic Growth, GNP and quality of life. Discount factors and
Sustainable earth Economy.

Environmental Ethics: Ethics and Moral, Society ethics, Sustainable
earth Society ethics, Ethical Guidelines

Public participation in Environmental decision making. Prediction and
assessment of impact on the biclogical, cultural and socioeconomic

I

m

12

environment.

EIA of Major Projects: industries, mining, thermal power plants,
atomic power station, ransport (Rail, Road highway), tourism (hotels,
beaches and resorts) and River valley project.

ELA report preparation, ELA of dillersnt Xenobiotics (Chemical,
v Fertilizers and heavy Metals).

Environmental audit; Introduction, concepl and steps involved

Iv

Suppested Readings:
1. Concept of Environmental Management for Sustainzble Development by M.C. Dash, Wiley

publisher
2. Trends in Environmental Management by A, G. Devi Prasad, Astral Publication
3. Environmental Impact Assessment hy Peter Wathern, Brunner-Routledge, ISBN-13
9780415078349,
4 Environmental Impact Assessment by Gorge Alex, Blue Raose Publishers, ISBN- 0780380763812
5. A Iand Book of Environmental Audit by Hemant Pathak, Kindle Edition, ASIN- BO132D5PAG
6. Suggestive digital platforms web links

This course can be opted as an elective by the students of following subjects: M. Sc Microbivlogy,
Biotechnology, Biochemistry, Geology. Chemistry, Botany, Zoology, Geography, Agriculiure
Suggested Conlinuous Evaluation Methods:

Total Marks: 25

House Examination/Test: 10 Marks

Written Assignment/Presentation/Project / Research Orientation

Class performance/Participation: 3 Marks
Course prerequisites: To study this course, a student
Sciences/ Gengraphy/ Agriculture/ Botany/ Zoology/ Chemistry/ Bio
Biotechnology/Geolugy in B.Sc.

“Suggested equivalent anline courses:
' ugemoocs.inflibnet.ac.in;

{ Term Papers/Seminar; 10 Marks

must have had the Environmental
chemistry/ Microhiology/

epep.inflibnet.ac.in

swayam.gov.in;

Further Suggestions: None /H—'-} .
*\d”ﬁ‘/ ot
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Program/Class: Master in

s ; Year: Second '
Environmental Sciences Secont Semester: ITT

Subject: Environmental Sciences

Course Code: B150902T Course Title: Environmental Policies and Laws

Course Objectives:

The objectives of the course are to learn and understand the fundamentals knowledge of
Environmental Policy and Law. This course provide jurisdiction with natural resources as
applied strictly in society regarding prevention and control of Pollution. Beside the Scientific
and Engineering approaches for pollution control, this course provides administrative
approach to balance the Environmental resource and their sustainable utilization. This course
offers to students for critical thinking for past present and future situation and encourage for

development of policy and laws including amendment needed.

Course outcomes:

After completion of this course, a student will be able to:

CO1: Learn about Indian Policies and laws in reference to mitigate Environmental
problems.
CO2: Provide knowledge and understanding of Water Act (1974), Air Act (1981) and

Environmental Protection Act (1986).

CO3: Understand about Regulation for Management of Hazardous substances.

CO4: Understand detailed information on P1A, PLIA, Tribunal Act, and the organizations
directly involved in protection of Environment.

COS5: Learn about Movements and cases filed in India for protection of Environment and

lite.

Credits:5 Core % o
Max, Marks: 25+75 Min. Passing Marks:40 :

Total No. of Lcctures-’[‘utunals -Practical (in hours per week): L-T-P: 4-1-0.

B =
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Unit i
Topics No. of Lectures

Environmental Protection: Current Environmental issues and 12
problems. National and international Efforts for Environmental
| Protection. Environmental policies in India. PSAP, 1992 and

NCSPED 1992, Provision of Constitution of India and amendments

(Article 48, Article 51A (g), Article 253.

The water (Prevention and Control aof Pollution) Act 1974; The water 2

tule, 1975; The Air (Prevention and Control of Pollution) Act 1981;

- The Air rule, 1982; Environmental protection Act, 1986; Forest
Conservation Act, 1980; Wildlifle protection Act, 1972 and

amendment; Noise Pollution {Control and Regulation) Rule, 2000;

Maotor Vehicle Act, 1988,

Regulations for management of Hazardous Substances:

Hazardous waste (management and handling) Rule, 1989.
Manufacturer, Use, Export, Import, and storage of Hazardous

Microorganisms and  Genetically  engincered Cell Rule,
1989 Hazardous chemical (manufacture, storage and Tmport) Rules

1998. Biomedical waste Rule, 1998,

Public Liability insurance Act, 1991; Mational Environmental

v tribunal Act, 1995; Public Interest Litigation (cascs filed and
movements) in India, National Orpanization  dealing  with

Environmental issues, Famous Environmental Conventions.

Case studics to be taken up: M.C. Mehta Vs Union of India: Ganga

pollution case of tanneries; AIR-1988 SC 1037 (1987); M.C. Mechia

v Vs Union of India: Ganga pollution (Municipalities); AlIR-1988 5C
1115 (1988); R.L. and E Kendra Dehradun Vs State of ULP.

(Dehradun quarrying case, AIR 1985 SC 652 and Banwasi sewa

Ashram Vs. State of U.P. AIR, 1987, 8C 374.

Suggested Readings:

1. Environmental Law by Gurdip Singh, Eastern Beook Company
2. Environmental Law and Policy by Aruna Venkat, Eastern Economy Edition, ISBN No. 978-81-

12

Im

12

203-4436-5.
3, Environment and Pallution Laws by S.K. Mohanty, Universal Law Publishing Co. Pyt. Lid.
ISBM: 81-7534-3680

Scienee, and Policy by Rabert V. Percival, Christopher H.

4. Environmental Regulation: Law,
Schroeder, Alan S. Miller, James P. Leape, Aspen Publishing, ISBN:9781 454897729, 1454897724
5. Suggestive digital platforms web links Suggestive digital platforms web links

“This course can be opted as an elective by the students of following subjects: M, Sc¢
Microbiology, Biotechnology, Biochemistry, Geolugy, Chemistry, Botany, Zoology,

Geography, AZ riculture

Suggested Continuous Evaluation Methods:

Total Marks: 25

House Examination/l'est: 10 Marks

Written Assi gnmentfPrcsentatiuanmj ect /

Class perfonuancsf?arﬁcipation: 5 Marks
Course prerequisites: To study this course, a stude
Sciences/ Geography! Agriculture/ Botany/ Z

Microbiology! Biotech nn]ugﬂﬂeﬂlugv in B.5c.

Supgested equivalent online courses: _ o _
ugemoocs.inflibnet.ac.1n; epgp.inflibnet.ac.in.

Research Orientation/ Term Papers/Seminar: 10 Marks

nt must have had the EﬂfirunmcntﬂT
oology/ Chemistry/ Biochemistry/

Swayam.2ov.if;

~ T
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Program/Class: Master in

K hiivoriiaesial etk Year: Second Semester: ITI

Subject: Environmental Science

Course Code: B150903T Course Title: Modern Analytical Techniques

Course Objcctives:

COURSE OBJECTIVES:

Bio analytical techniques are used to understand the theoretical principles involved in
bicinstrumentation which may further utilized for the determination of different
environmental matrices (water, air, soil cle.) major ions and trace elements together with the
analytical techniques. This will enable the students to implement the use of these techniques

in research and in developing new products/methods for a sustainable growth.

Course outcomes:

Afler completion of this course, a student will be able to:

CO1: Acquaint with basic instrumentation, principle and procedure of various sophisticated

instruments.
CO2: Get the theoretical knowledge of various models and their practical applications.

CO3 Learn about Chromatography & Electrophoresis. They will also learn diflerent types

of samplers and sample preservation.

CO4: Implement the use of instruments like microscopy, pH meter, refractometer,

and smoke meter, COS: To apprise students about computer basics,

nephelometer, biochips,
MS Windows, MS office and application of computer in

communication technology,

environmental modelling and forccasting.

Credits:5 Core o

[ Max. Marks: 25+75 Min. Passing Marks:4(
-P: 4-1-0

tures-Tutorials-Practical {in hours per week): L-T

i e
W w\y\/ﬁ/ﬂ/

\Y\Er’

Total No. of Lec
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Unit Topies No, of
Lectures

; Principal of analytical methods; fitimetry, gravimelry, colorimelry,
spectrophotometry (atomic absorption spectrophotometry, X-ray fluorescence, 12

X-ray diffraction, flame photometry, NMR ESR. speetroscopy)

Models of population growth and interaction- Lotka-Vollerra model, Leslie’s

T} Matrix model, point source stream pollution model, box model, Gaussian plume L

maodel.
111 | Chromatography, gas chramatography, GLC, HPLC, Elecirophoresis, filtration. 12
Samplers- types, methods of sample prescrvation.

Biosensors; Radicactive techniques and scintillation counter, microscopy T
v (Compound, Phase contrast, [luorescent, electron microscopy), pH muter, 12
refractometer, nephelometer, biochips, smoke meter.

Introduction and histary of computer, computer basics, communication '
v | technology and information superhighway, [T tools, MS Windows MS oflice 8
(MS word, M5 PowerPoint, MS excal). Application of computer in
| environmental modelling and forecasling.
Suggexﬁed Readings:

s Elements of Biostatistics, Prasad. S., Rastogi Publications, Meerut.
Vogel’s Text Book of Quantitative Inorganic Analysis, Barnes, 1.D. 1., Denney, B.C., Jellery,

G.H. and Mendham, J., 6th Edition, Pearson Education Ltd., [
Instrumental Mecthods of Chemical Analysis, Sharma, B.K. (2003}, Gocl Publishing [Touse,

Ieerut, India.
12 Instrumental methods of analysis, Malathi, 5., Patil, P. M., Kumar, 5. (2020}, Thakur
publications (pvt.) Ltd, Lucknow, India.
Suggestive digital platforms web links

T'his course can be opted as an elective by the students of following subjects: M. Se
Microbiology, Biotechnology, Biochemistry, Grology, Chemistry, Botany, Zoology,

Geography, Agriculture

Suggested Continuous Evaluation Methods:

Total Marks: 25

House Examination/Test: 10 Marks

Written Assignment/Presentation/Project / Research Orientation/ Term Papers/Seminar; 10 Marks

Class performance/Participation: 5 Marks

Coursc prerequisites: To study this course, a student must have had the Environmental

Sciences/ Geography/ Agriculture/ Batany/ Zoology/ Chemistry/ Biochemistry/
Microhbialogy/ Biotechnology/Geology in B.Sc.

Sugpested equivalent online courses:

swayam,gov.in; ugemoocs.inflibnet.ac.in; epgp.inflibnet.ac.in

Further Suggestions: Nune

%& L
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Program/Class: Master in Y g d
Esvironniental Silsics ear: Sccon Semester: 11

Subject: Environmental Science

Course Code: B150204T Course Title: Waste Treatment Design

Course Objectives:

COURSE OBJECTIVES:

This course focuses on the application of theory and engincering experience to the design
of unit operations for the treatment of wastewater and sewage. It covers characteristics of
wastewater: wastewater regulations; primary, secondary & tertiary trealment processes;
selected topics on advanced treatment and resource recovery; sludge disposal; and design
of water, wastewater and sewage treatment plants. At the end of the course, the students

will have a working knowledge of the wastewater industry and have the skills Lo perform

a preliminary design of a treatment plant.

Course oufcomes:

After completion of this course, a student will be able to:

Describe different methods for wastewater treatment and environmental effects of

waslewater
Apply methods from mathematical modelling to describe differcnl waste water

ireatment processes
Apply simulation tools for waste water treatment, and to interpret and evaluate the

results

o Grasp the microbiological processes in the activated sludge process

o Apply the knowledge of preliminary design of a treatmenlt plant.

[ Credits:5 Fifth Elective

Min. I'assing Marlks:40

Max, Marks: 25+75
Total No. of Le ctures-Tutorials-Practical (in hours per week): L-T-P: 4-1-0

£ Qe et
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Mo. of

Unit Topics
Lectures

Introduction: Pollutants in water and wastewater - characteristics, Standards for
petformance - Significance and need for physico-chemical treatment; Industrial
activity and Environment, Uses of Water by industry, Sources and types ol industrial
wastewater, Industrial wastewater and environmental impacts.
Wastewater treatment —aerobic, anaerobic, suspended and attached growth systems. '
Microbial Treatment - Degradation of high concentrated toxic pollutants,
hydrocarbons metals.
Rural wastewater systems — Septic tanks, two-pit latrines, Eco-toilet, soak pits.
Design of conventional water treatment units, - Aeration, chemical dosing tanks,
Flash mixers, Flocculators, Sedimentation tanks, Clariflocculators, filter beds,
disinfection units - hydraulic profile and layout of conventional treatment units - 3
upgrading of existing plants - Residue management.
Design of scwage treatment plant units - screen chamber, Grit chamber with
proportional flow weir, sedimentation tank - Trickling filters, Rotating Biological
contactor, activated sludze process & wariations, aerated lagoons, waste -
stabilization ponds - reclamation and reuse - Flow charts, layout, hydraulic profile.
Management of treatment plants: Individual and Common Eifluent Treatment
Plants, zero effluent discharge systems, Quality requirements for Wastewaler reusc,
v | Industrial rense - Disposal on water and land, Quantification and characteristics of 8
Sludge - Thickening, digestion, conditioning, dewatering and dispasal of sludge -
Wanagement of RO rejects.
Supgested Readings: N

1, Davis, Mackenzie L., Water and Wastewater Engineering: Dresign Principles and Practice, 2nd

Edition, McGraw-Hill, New York, 2010,
2, Metcalf and Eddy, Wastewater Engineering: Treatment and Resource Recovery, Fifth Edition,
Meteall & Eddy, Inc., McGraw-Hill Publishers, New Yaork, 2013,
3. Tchobanoglous, G., et al,, Wastewalcr Engineering; Treatmenl, Disposal, and Reuse, Fifih Edition,

Metcalf & Eddy, Inc., McGraw-Hill Publishers, New York, 2013,
4, Crittenden, J.C., et al., Water Treatment Principles and Design, 2nd Ed., Montgomery, Inc., John
Wiley and Sons, New York, 2005.
5. Reynolds, T.D, Richards, PL.A., Unit Operatians and Processes in Environmental Engineering,
PWS Publishing Company, Boston, 1996.
6. Waste water Engineering Treatment and Reuse: Mc Graw Hill, G. Tehobanoglous, FI Biscon,
2002,
Supgestive digital platforms web links
This course can be opted as an elective by the students of following subjects: M. Sc Microbiology,
Biotechnology, Biochemistry, Geology, Chemistry, Botany, Zoology, Geopgraphy, Agricullure
Suggested Continuous Evaluation Methods:

12

[l 12

1]

v

Total Marks: 25
House Examination/Test: 10 Marks
Written Assignment/Presentation/Project { Research Orientatio

i Class performance/Participation: 3 hiarks

" Course prerequisites: To study this course,
Sciences! Geography/ Agriculture! Botany/ Zo
Biotechnology/Geology in B.Se.

Suggested cquivalent online courses: _
swayan.gov.in; ugcmoncs.inﬂihnetac.in; epgp.inflibnetac.in |

[ Further Suggestions: None \;—-\ .

a7

nf Term Papers/Seminar: 10 Marks

a student must have had the Envirenmental
ology/ Chemistry/ Biochemistry! Microbiclogy/
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Program/Class: Master in

i vt ot catal Solenos Year: Sn.mnd Scmester: 111

Subject: Environmental Science

Course Title: Su]id-;md Hazardous Wasie

Course Code: BI150905T
Management

Course Objectives:

COURSE OBJECTIVES: Understanding of prablems of municipal waste, biomedical waste,
hazardous waste, e-waste, industrial waste, etc. Knowledge of legal, institutional and
financial aspects of management of solid wastes. Become aware of environment and health
impacts and solid waste mismanagement, Understanding engineering, [fnancial and

technical options for waste management.

Course ontcomes:

CO1: Identify the diI_I‘erent sources of solid wasles, Hazardous and e- wastes, F‘h}'sico-_

chemical and biological characteristics of theses wastes.

CO2: Execute the relevant method of collection and transportation of solid waste,

CO3: Implement the relevant method for disposal of bic-medical and radioactive waste.
CO4: Implement the relevant method for dispesal of industrial waste and e-waste,

CO3;: Implement the relevant laws and role of public related to solid waste management.

Credits:5 Fifth Elective

Max. Marks: 25+75 Min, Passing Marks:40

Tatal No. of LectureS-Tutnrinls-Prnctiml (iu hours per week): L-T-P: 4-1-0
il

w&
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Na. of

-
Unit Topics
Lectures

Introduction to solid wastes (Municipal, Agricultural, Industrial),
Hazardous wastes (biomedical and radioactive wastes) and e- wastcs, 12

I
Physico-chemical and biological characteristics of these wastes, Effects
of these wastes on environment
i Solid waste: sources, types (Municipal, Agricultural, Industrial) storage, 1

collection and transportation. Management of solid wastes.

i Hazardous waste: Biomedical and radioactive wastes, sources, storage
collection and transportation. 2

Management of biomedical and radinactive wastes.

v | E-wastes: sources, storage, collection and transportation. 12
Management of e- wastes '

o Integrated waste management, Role of pmic in waste management i
Current scenaria of solid and hazardous waslcs problems at National and 8
International level.

lson [ (1989). The safe disposal ui'hazarduus_

Suggested Readings: Batstone R., Smith J. E. and Wi
wastes, the special needs and problems of developing Countries, The world bank technical Paper No

93Val, 1, I and 11, Washington DC, The world bank.

Gupta, O. P. Elements of Solid Waste Management, Khanna Book Publishin
©olid Waste Management, New A

g Co. Delhi Cd. 2018.

ge International

Hosetti, B. B., Prospect and Perspectives of
Publisher.

Suggestive digital platforms weh linls
n elective by the students of following subjects: M. Sc |
Geology, Chemisiry, Botany, Zoology,

This course can be opted as a
Microbjology, Biotechnology,

Geography, Agriculture
Suggested Continuous L

Biochemistry,

valuation Methods:

Total Marks: 25

House Examination/Test: 10 Marks

reh Orientation/ Term Papers/Scminar: 10 Marks

Written hssignmenv?res:ntaticrna’ijecl { Resea

Class per[‘unnﬂnca’ParlicEpatiun: 5 Marks
tudent ll]uStEl-\’:]lnd the Environmental

L e T
Course prerequisites: To study this course, 4 8 _
Botany/ Zoology/ Chemistry/ Biochemistryf

Scicnces! Geography/ Agriculture/
Microbiology/ Biotechnology/Geology in B.Sc.

Sy —

[ Suggested equivalent pnline coOrscs:
epep.inflibnet.ac.in

pgemooes.inflibn et.ac.in;

swayam.gov.in;

Further Suggestions: None
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Program/Class: Master  in | :

Environmental Science r Vear; Decond FRBENEREY
Subject: Environmental Science
Course Code: B150906F | Course Title: Lab Course -1l
COURSE OBJECTIVES:

It Provides basics practical kno

basic ecological experiments.
Credits:5 Sixth Elective

Max. Marks: 50+50 Min. Passing Marks:40

wledge of Environmental Sciences & ecology. It covers

Total No. of Lectures-Tutorials-Praetical (in hours per week): L-T-P: 0-0-6

A. Analysis of the following Soil parameter
1. Qualitative analysis of Carbonate a Nitrate in soil.
2. Estimation of total Nitrogen in given soil sample.
3. Estimation of Phosphorus in given soil sample.
4, Estimation of Potassium in given soil sample.

B. Noise level and solid waste analysis in urban area
1. To determine the noise levels of residential institutional and industrial area

To determine the noise exposure index by sound level meter,
To determine the noise level different distance from the source by calculation

method.

4. To analyse the composition of solid waste

5. To analyse moisture content of given solid waste

6. To determine compostable organic matter in given salid waste

Lz

laa

C. Miscellaneous:
1. To determine the flow of liquid by laminar flow bench.

2. To determine and compare humus contents af polluted & unpolluted sails.

3. Determination of oxygen ahsarbed in four hours by the organic maticr of sewage
water sample.

4. Rf Value of the given sample by thin layer chromatography.

5, Rf Value of the given sumnple by paper chromatography.

D. Comments on following-
1. PIL
Eco-mark

2, [PR

4. Electrophoresis

GEM 6. Scintillation counter
Smoke meter H. OTEC Point count method
. Silent Valley movement 10. Slash and burn cultivation
11, JI'M (2. Mass balance of water

13. Scoping 14. Delphi Approach
15. Box Model 16. Checklist method 3
17, Gaussian Plume Maodel 18. Trickling filter

20, Hazardous substances

19. Oxidation pond
E. Viva-Yoce

F. Practical record/ Chart! Mudel
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Program/Class: Master in " Year: Second Semester: IV

Environmental Sciences
| Subject: Environmental Sciences

T Course Code: B151001T | Course Title: Environmental Engineering

Course Objectives:
The objective is to study about general principles and application of chemical engincerjng—,

basic knowledge on mathematical model construction and analyse environmental problems
mathematically, heat and mass transfer, the packed column, various types of packing,

chemical process industries, elements of Hydraulics — principles of fluids.

Course Quicomes;

CO1: Learn about the general principles and application of chemical engincering. Heat
transfer: different methods, Heat exchangers — evaporators. Basic principles of radiation.

Handling of toxic and Hazardous materials.

COZ2: Learn about the Mass transfer; Ideal mixturcs, Rault and Henery’s laws, X =Y

diagrams — the distillation columns, reflux ratio, ideal plate, and estimation of the number of

ideal plates by Mc cabeThicls method.
' CO3: Learn about the packed column, various types of packing, Requisite properties of
J packing, Channelling and flooding - Introduction of liquid - liquid extraction. Solid - liquid

separation: filtration, Filtration equipments (details) Centrifuges, Sedimentation continuous

thickener, solid — gas separation, Cyclone, electrostatic precipitators, bag filters and
scrubbers.

CO4: Learn about the chemical process industries, C
sses, the flow chart, Si:ﬁpliﬁad flow chart with descripti

metal refining, Insecticides, petraleum refining,

oncepts of Unit operations and unit

proce on for the following, Sulphuric
acid, caustic soda, paper and pulp organics

n local plants and sources of pollutants.

principles of fluids - basic equation for flow
d velocity equation. Water purification
supply design and layout of water
f industrial and municipal waste

with emphasis 0
CO3; Learn about the elements of Hydraulics ~
through pipes and open channel — Discharge an
process in natural and engineered systems. Waler
distribution systems. Process analysls, design and layout 0

waler systems.

Credits: 4 Course: Core

i 0 ST
Total Marks: 25+73
Total No. of Lectu res-Tutorials-Practical (in hours per weck): L-T-P: 4-1-0

Lt e 5

L

41

Min. Passing Marks: 40

54999 &
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| Unit | Topics Mao. of Lectures
Basies raw water engineering and Unit Operations 12
Importance and necessity of water supply enginecring, Sources of
water, Suitability of water, Types of demand, Population forecast,
i . Fluctuation in demand, Factors affecting demand, Impurities in waoter,
. Physical, Chemical and Biological Tests, Standards of quality of
water;  Equalization Sedimentation:  Filtration: Adsorption:
Membranes: Desalination
- Basics of Unil Processes: 12 T
Chemical Equilibrium, Leaching, Coagulation: Disinfection; and lon
Exchange
Basics of Environmental Hydraulics: 12
I Concepts of fluid mechanics; Propertics of fluids; Types of flow;
Pressure measurement; Hydrostatic force on surfaces; Buayancy and
flotation
12

Basics of wastewater enginecring:

Water distribution and storage, Point and non-point seurces ol
v waslowater; Design of sewer and storm water scwers, Preliminary,
primary, secondary and tertiary sewage trcatment; Sludge generation,
processing and disposal methods; Sewage farming.

Basics of Industrial pollution, heat mass and reactors:

Sources and characteristics of industrial effluents; Concept of

=9
v Common Effluent Treatment Plants (CETP); wastewater recycling and
zero liguid discharge. Kinetics and reactor design: Mass and energy
balance. 2
Suggested Readings:
7. Concept of Environmental Management for Sustainable Development by M.C. Dash, Wiley
publisher
& Trends in Environmental Management by A. G. Devi Prasad, Astral Publication
9. Environmental Impact Assessment Dby Peter Wathern, Brunner-Routledge, 1SBN-13
9780415078849,
Alcx, Blue Rose Publishers, ISBN- 9789389 763812
B
2
8 4
o

This course can be opted us an elective by the students of following subjects: M. Sc Microbiology,

Biotechnolopy, Biochemistry, Geology, Chemistry, Botany, Zoology, Grography, Agriculture

10. Environmental Impact Assessment by Gorge
Edition, ASIN- B0132D5PAG
Sugpested Continuous Evaluation Methods:
Total Marks: 25

11. A Hand Book of Envircnmental Audit by Hemant Pathak, Kindle
House Examination/Test: 10 Marks

12. Supeestive digital platforms web links
Written Assignment/Presentation/Project / Research Orientation! Term Papers/Seminar: 10 Marks

Class performance/Participation: 3 Marks

a sindent must have had the Environmental

Course prerequisites: To study this course,
/ Chemistry/ Biochemistry/ Microbiology/

Sciences/ Geography! Agriculture/ Botany/ Zoology

| Biotcchnalogy/Geology in B.Sc.
Sugpested equivalent online courses:

ugcmoocs.inflibnet.ac.in; epgp.inflibnet.ac.in

swayan.gov.in;

LF urther Suggestions: None

Co Nl / A
Y= : T\
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Program/Class: Master in | Year: Sccond Semester: IV
Environmental Sciences

Subject: Environmental Sciences
Course Code: B151002T | Course Title: Forest and Wildlife Ecology

Course Objectives:
The objective of this course is to study about forest type, organization and productivity,

objective, scope and necessity, people’s participation, silvicullure practices, forest
management, values of wild life, Indian wildlife, IUCN categories, reasons for wildlife

depletion, eco-tourism management, measurement of wild life conservation, international

trade of wild life.

Course Quicomes:
After completion of this course, a student will be able to:

CO1: Learn about the Forest type, organization and productivity, social forestry: objective,
scope and necessity, agroforestry, Extension foresiry, Eucalyptus dilemma, Pcople’s

participation, Role of NGO's.

CO2: Learn about the Silviculture practices: impact of deforestation and shifting cultivation
on farest ecosystems. Forest management: Objectives and principles,

CO3: Learn about the Values of wild life, Wild life census methods Component of wildlife

habitat, Common flora and fauna of India.
CO4: Learn about the Indian wildlife, IUCN categories, National Parks, wildlife

Sanctuaries, Biosphere Reserves and Zoos in India, Gene pool, Habit, Habitat and breeding

biology of few mammals and birds. Wildlife pratection, management of forest fire, Agenda

21.
CO5: Learn about the Reasons for wildlifc depletion. Cco-tourism management,

Measurement of wild life conservation, Special projects for endangered species,

international trade of wild life, Animal cruclty, causes and preventior.

000 0V ddd664dddddddTdTTe @

Credits: 5 Course: Core

Total Marks: 25+75 Min. Passing Marks: 40
Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-I: 4-1-0 .

e R B
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Unit Topics Na. of
= ; Lectures
Forest type, organization and productivity: Major types and 12
composition of forests of India, structural organization of forest
ccosystem, Primary production in different ecosystems and methods of
C measurement of primary production, social forestry: objective, scope and
necessity, agroforestry, Extension forestry, Eucalyptus dilemma, People’s
_| participation, Role of NGO's,
Silviculiure practices: Silvicultural principles. Different silvicultural 12

practices, impact of deforestation and shifiing cultivation on forest
ecosystemns. Forest management: Objectives and principles, techniques,
sustainable vield relation, biodiversity and forest.
Values of wild life. Wild life census methods (watechole survey, point 12
count and line transecl methods, pug marks count method, King’s census
method), Component of wildlife habitat (Cover, Food, Water and Space),
Commen flora and fauna of India. ' |
Indian wildlife (Introduction, distribution of wildlife in ccological 12
subdivision of India), IUCN categorics, MNational Parks, Wildlife
Sanctuaries, Biosphere Reserves and ¥oos in India, Gene pool, Habit,
Habitat and breeding biology of few mammals (viz. Elephant, Tiger) and
birds (viz. Weaver bird, Oriental Mappie Robin), Wildlife protection;
wildlife and range management, management of forest fire, Agenda 21,
Reasons for wildlife depletion (Habitat destruction, wildlife expleitation, 8
Overgrazing, et¢.). Eco-lourism management, Measurement of wild life
conservalion (Ecological basis, Policies and programs of wildlife
v conservation and management), Special projects for endangered species
{Project tiger, Gir lion Sanctuary Project, Sea turtle, Crocodile breeding
praject, Project hangul), International trade of wild life, Animal cruelty,
causes and prevention.
Suggested Readings:

1. Forest Wildlife Ecalogy and Habitat Management. David R. Patton, CRC Press Publication.

2. Wildlife Ecology, Conservation, and Management, John M. Fryxell, Anthony R. E. Sinclair

and Graeme Caughley, Wiley Blackwell Publication.
3, Wildlife Biology: An Indian Perspective, Goutam Kumar Saha and subhendu Mazumdar.

PHI Publication,
4. Textbook of Wildlife Management. S. K. Singh., CBS Publication & Distributors.
5. India’s Forests, Forestry and Wildlife, 8. S. Negi., Indus Publishing Company.
This course can be opted as an elective by the students of following subjects: M. Sc
Biotechnology, Biochemistry, Geolopy, Chemistry, DBotany, Zoclagy,

1

111

v

Mierobiology,
Geography, Agriculture

Suggested Continuous Evaluation Methods:

Total Marks: 25

House Exartination/Test: 10 Marks
Written Assignment/Presentation/Project / Research Orientation/ Term Papers/Seminar: 10 Marks

Class performanee/Participation: 5 Matks .
Course prerequisites: To study this course, a student must have had the Environmental

Sciences/ Geopraphy/ Agriculture/ Botany/ Zoology/! Chemistry/ Biochemistry/

Microbiology/ Biotechnology/Geology in B.Sc,

Suggested equivalent online courses: .
swayam.gov.in; ugcmoocs.inflibnet.ae.in;

Further Suggestivns: None

R B

4

epgp.inflibnet.ac.in .

& Scanned with OKEN Scanner



Program/Class: Master in Year: Second Semester: IV
Environmenfal Sciences

Subject: Environmental Science

Course Title: Lab Course -1V

Course Code: B15003P
(Environmental Engineering)

COURSE OBJECTIVES: The objective is to study basic knowledge on mathematical
model construction and analyse environmental problems mathematically, heat and mass

transfer, the packed column, various types of packing, chemical process industries.

Credits:5 Seventh Elective

Max. Marks: 50+50 Min. Passing Marks:40

Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 0-0-3

1. Calibration of V notch and rectangular notch; Venturi meter, Orifice meter,

2. Verification of Bernoulli’s theorem,

3. Determination of friction factor of given pipe system for laminar flow & turbulent
flow for single and multiple pipes,

4. Reynolds experiment: Establishment of laminar, transition & turbulent flows,

Characteristics of fice and forced Vortex, measurement of velocity, Hydraulic

jump.

Determination of volatile and fixed solids of sewage sample.

Delermination of optimum dose of coagulants of water samples.

To measure the residual chlorine concentration of water samples.

_ Determination of water quality Index (WQI) of surface and groundwater Sources.

10. Treatment Plant Design.
[1. Oil and Grease in water/wastewater sample

Comments on following-

Lh

R

1. Sedimentation 2. Desalination

3. Force of Buoyancy 4. Leaching

5. Congulation 6. Population forecast

7. Sewage farming 8. Sludge generation

10. Electrustatic precipitators
12, Water Quality Index
14. Activated sludge Process

9, Mass and energy balance
11. Natural Water treatment

13. Bernoulli's theorem
16. Hydrostatic force on surfaces

15. Trickling Filter

17. Point sources of wastewater 18. Qil Pollution
19. lon Exchange 20. Bag filters
Viva-Voce

Practical record/ Chart! Model
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Program/Class: Master in Year: Second Semester: IV

Environmental Sciences

Subject: Environmental Science

Course Title: Lab Course -V

Course Code: B15004P
' {Geo-informatics)

COURSE OBJECTIVES:

Learning the tools will help in building the systemic process and will widen the knowledge

and use of broad range of data sources useful for research

Credits:5 Seventh Elcetive

Max. Marks: 50450 Min, Passing Marks:40

Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 0-0-3

1. To georeference the given toposheet using Ground Contral Point (GCP) in ArcGIS.
2. To prepare a geodatabase with three different feature classes consisting of Point,
Polygon and Polyline.
3. To prepare a layout map for the given toposheet.
4, To generatc an Area of Interest (AOI) of satellite imagery with a given shapefile.
5. To perform supervised classification consisting of at least three feature classcs
(buildup area, water bodies, cropland, etc.) of a given satellite imagery. !
6. To prepare Land Usc Land Cover (LULC) layout map for objcetive 5. |

Comments on following-

1. Discharge and Velocity 2. Unit operation and Unit process

3. Electrostatic precipilator 4, Rault and Henry's Law

5. Heat Transfer 6. Primary productivity

7. IUCN 8. EMR

9, Digitization 10. Spectral reflection of vegetation

11, Scattering 12. RADAR

13, GPS 14, GIS

15, Interaction of EMR with earth surface 16. Interaction of EMR with Atmosphere

18. Thermal Remote Sensing

20. 20. Principle of RADAR

17. Manual Image Interpretation

19. Application of remote sensing

Yiva-Yoce

Practical recard/ Chart/ Model
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