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MASTER OF SCIENCE
(ENVIRONMENTAL SCIENCE)

TWO-YEAR FULL-TIME PROGRAMME
AFFILIATION |

The proposed programme shall be governed by the Department of Zoology, Faculty of

Science, D.D.U. Gorakhpur University, Gorakhpur — 273009, Under Self-finance Scheme.

PROGRAMME STRUCTURE

The M.Sc. Programme is divided into two Parts as under. Each part will consist of two

Semesters as given below.

_ Semester — Odd Semester — Even
PartI First Year * Semester — | Semester — 2
Part Il Second Year Semester — 3 Semester — 4

Each semester would consist of four papers. Semesters [ and I (Part I) would have Core
Papers to be studied by all students of the M.Sc. — Environmental Science programine.
Semesters 1l and IV (Part 1) would comprise Optional Papers from which each student
would have to select four papers in Semester III and two papers of his/her choice in Semester
[V. Selection of papers in Semesters [I] and [V would be based on merit (performance in the
Part | Examinations), choice and other specific guidelines as outlined below. It is mandatory
for each student to complete a Dissertation and Project work, assigned at the end of 2nd
Semester and goes on until 4th semester. Dissertation would be theoretical and not involve

any laboratory components, whereas Project work will be based on experimental/field
studies.

The schedule of papers prescribed for various semesters shall be as follows:
PART I: Semester — 1

1 ENVRN 101 Fundamentals of Ec.ology

2 ENVRN 102 Wild Life Biology

3 ENVRN 103  Environmental Chemistry

4, ENVRN 104 Tool and Techniques in Environmental
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PART I: Semester — 2

| ENV 201 Environmental Pollution & Monitoring

2 ENYV 202 Environmental Impact Assessment
3 ENV 203 Current Socio Environmental Aspects
4 ENV 204 Environmental Microbiology

PART I1: Semester — 3

ELECTIVE MODULE:

Two papers ENV 301 and ENV 302 (inter-disciplinary) are compulsory.
One paper from ENV 303, ENV 304 or ENV 305

One paper from ENV 306, ENV 307 or ENV 308.

I ENV 301 Eco-Biotechnology and )
Remote Sensing
2 ENV 302 Computational Biology, » Open elective
: Biostatistics and '
Bioinformatics
3 ENV 303 Natural Resource,
Conservation and
Management
4 ENV 304 Environmental
Monitoring and
Toxicology
S ENV 305 Atmosphere and Global
' Climate Change
6 ENV 306 Environmental
Communication and
Education
7 ENV 307 Culture and Environment
8 ENV 308 Biodiversity and
Conservation Biology

L

o

.

PART II: Semester — 4

ELECTIVE MODULE:

Student will select two papers out of four papers from ENV 401, ENV 402, ENV 403
and ENV 404. !
Besides this, each student will have to present two Seminars, (COMPULSORY -
ENYV 405) on current topic in Environmental Science.

Each Student will have to submit an allotted Dissertation (ENVONR 406), which would
be theoretical and not involve any laboratory components. Student have to submit a
report of Project Work on which Viva-Voce will be conducted.

| ENVRON 401 Environmental Ethics and Philosophy

2 ENVRON 402 Disaster Management

3 ENVRON 403 Environmental Economics, Policies and Law

4 ENVRON 404 Technology, Environment and Society
"ENVRON 4035 Two Seminars (Internal Assessment)
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M. Se. (ENVIRONMENTAL SCIENCE)

1.

Course No, Course title Page No. Credits

Semester 1

ENV 101 Fundamentals of Ecology ] -

ENV 102 Wild Life Biology 2 4

ENV 103 Environmental Chemistry 3 4

ENV 104 Tool and Techniques in Environmental Science 4 4

ENV 105 Practical S 8
Seminar 1

Semester 2

ENV 201 Environmental Pollution & Monitoring 6 -

ENV 202 Environmental Impact Assessment 7 4

ENY 203 Current Socio Environmental Aspects 8 =

ENV 204 Environmental Microbiology 9 4

ENV 205 Practical 10 8
Seminar I

Semester 3 (Any two combination : one from ENV 303 - ENV 305 and one from ENV 306 -
ENV 308)

ENV 301 Eco-Biotechnology and ; - 11 4
Remote Sensing :

ENV 302 Computational Biology, Open elective* 12 4
Biostatistics and
Bioinformatics |

" ENV 303 Natural Resource, Conservation and 14 4

Management

ENV 304 Environmental Monitoring and Toxicology Elective 15 4

ENV 305 Atmosphere and Global Climate Change 16 4

ENV 306 Environmental Communication and 17 4
Education Elective

ENV 307 Culture and Environment 18 4

ENV 308 Biodiversity and Conservation Biology 19 4

ENV 309 Practical 20 8
Seminar : I-

Semester 4 ELECTIVE MODULE (any two course from ENV 401-ENV404)

ENV 401 Environmental Ethics and Philosophy 21 4

ENV 402 Disaster Management 22 -

ENV 403 Environmental Economics, Policies and Law 23 .4

ENV 404 Technology, Environment and Seciety 24 4

ENV 405 Two Seminars ' 25 6

ENV 406 Dissertation** ' 25 6

ENV 407 Prajeurt*s 25 4

*  Open elective may be taught by Zoology, Botany, Chemistry, Geography, Computer

Science or Guest Faculty.

** Assigned at the end of Semester II and goes until Semester IV. It would be theoretical
and not involve any laboratory components.

*** Assigned at the end of Semester II and goes until Semester IV, It may be theoretical as

well as field based work.
!'. W/,"
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Unit-1ik

Unit-4v

LNV, 101: FUNDAMENTALS OF ECOLOGY
THEORY

Fnvionment @ meaning definition and environmental perception in Vedic literature (air, fire.
carth. waler, sun in Vedas); Environmental ethics and global imperatives; Environmental
lactors: Abiotic, medium, substratum, soil, water and humidity, light, temperature, current
andh pressure, Atmospheric gases (0. CO,, and N,), pH. Nutrients and their importance and
tole ;

Climate of India and [ndian monsoons; Structure and composition of Atmosphere,
inydrosphere, Lithosphere and Biosphere; Terrestrial and aquatic (Fresh water and marine)
habital and atmospheric biotic factors: Population and community ecology; Parasitism and
puey-predator relationship.

autoliophs and heterotrophs i.e. procedures consumers, decomposers and transformers;
Feological pyramids on numbers, biome and energy; Concept of productivity and standing
crops ceolone, ecotype; Ecological indicators, edge effect.

: Beological suecession; Zoo-geographical classification of earth, mass and energy transfer

access [o various interfaces; Material balance; First and second law of thermodynamics:.

IHeat transfer processes.

Supgested Literature:

|

gk

Fickd Sampling: Principles and Practices in Environmental Analysis, Conklin: A.R. I,
(2004}, CRC Press.

Principles and Standards for Measuring Primary Production, Fahey, T.J. and Knapp,
ALK, (2007), Oxford University Press, UK.

Ecological Modeling, Grant, W.E. and Swannack, T.M,, (2008), Blackwell.

Fundamental Processes in Ecology: An Earth system Approach, Wilkinson, D.M., (2007).
Oxford University Press, UK, '

Funckimentals of Ecology, E. P, Odum.
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Lcosystem  definition: Type. structural components of ecosystem (Pond ecosystem) viz.



Unii-i

ENV 102: WILD LIFE BIOLOGY
THEORY

. alue of wildlite. field observations, study of sign and symptoms, foot prints; locomotory
pulicrs i tetrapod; Types of movement; Tiger pug marks, foot prints of other animals:
ieeding sign. Animal dropping, wildlife photography: o

Unit-it : Wildlite census method (Waterhole survey point count and line transect methods, pug mark

count methods, king’s census method); Major wildlife habitat biomes, tropical and
lemperature hiabitats; Components of Wildlife habitat (Cover, Food, Water and Space);
Common Nora and fauna of India.

Unit-11E = Sociobiology of wild animals. Terrestrial behaviour, Migratory behaviour, Breeding

behavior: Visual, Acoustic and olfactory communications and their socio-biological
importance; India wildlife (Introduction, distribution of wildlife in ecological subdivision of
tndia): 1ICN categories, Cinctures. Biosphere, reserves , National Parks, Sanctuaries and
“aos in India: Gene pool, Habit, habitat and Breeding biology of a representative wildlife
andd Weaver bird.

Upit-1¥ - Reasons for wild life dep!etion (Habitat, distribution, commercial wildlife exploitation,

over-grazing ele.); wildlife eco-tourism management, measures for Wildlife conservation, ;
(Policies and Programmes) Special Projects for endangered species (Project tiger, Gir lion
Sancluary. Project. Crocodile breeding Project, Project Hangul.

Suggestud Lilerature:

Lg*/“

I Wild Lile Ecology. A-N. Moen.

5 wild Lile Feology & Management, E.G.Balen.
5 indian Wild Life, Ramesh Bedi.

4 wild 1.ifc Management, Rajesh Gopal.
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g 2NV 103: ENVIRONMENTAL CHEMISTRY
‘ THEORY
Upit< - lundamentals of Environmental Chemistry: Stereochemistry, Gibbs energy, Chemical

poiential. Chemical equilibrium Acid base reactions, Solubility product, Solubility of gases .
Heowater. Carbonate system, unsaturated and saturated hydrocarbons, Radio-nuclides.

Jusn-i1 . Chemical composition of Air: Classification of elements, chemical speciatjon particles ions
and vadical in the atmosphere. chemical processes for information of inorganic and organic
particulale matter, Thermo chemical and photochemical reactions in the atmosphere.
Oxygen and Ozone chemistry of air pollutants, photochemical smog. i

Jnil-ii - Water Chemistry; Chemistry ol water concept of DO. BOD, COD. Sedimentation
cougulation [iltration, Redox-potential, soil chemistry. Inorganic and organic components of
sulid Nitrogen pathways and NPK in soils.

Jnil-E¥ = Toxicology: Introduction, Basic concepts of toxicology, Toxicants of Health hazards (Lead,
tacreury. Cadmium, Arsenic, Vanadium, Cyanide, Cobalt, Iron), Xenobiotics (Absorption,
‘Transport and Execution of chemicals). Biological magnification, Biomonitoring of Toxic-
chemicals, Bioindicators, i

wggesied iterature:

I bavironmental Chemistry, lan Williams.

. Environmental Chemistry, Colin Baird, M. Cann.

Vo Environmental Chemistry, FoHelmat, .

4. An Inroduction to Environmental Chemistry, J.E. Andrews.
S A Introduction o Environmental Chemistry, Andrews et. al.
6. “Chemisiry of the Environment, T.G. Spiro, W.M: Stigliani.
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Unii-s © Principles ol analytical methods: Titrimetry, Gravimetry, Colorf?merty, Spectrophotometry,
spectrophotoflurometry. i

WY 184: TOOLS AND TECHNIQUES IN ENVIRONMENTAL SCIENCE
THEORY

Unidl : Choromatography- Paper/thin layer, column chromatography. gel exclusion/ion exchange
affnity  chromatography, Gas chromatography (GLC), High Liquid Performance
 hiromatography (HPLC), Electrophoresis. Y

Unii-Eii : Atomic absorption, Flame photometry X-ray fluorescence, X-ray diffraction.

Unit-1% - Differential centrifugation, Lyophilizer, basic principles of ©° . celectron’
ICFOSCOpE. S

Sugpesied Lileralure: 5
I. Essential Laboratory Techniques, S.R. Gallagher, E.A. Wiley.
2. An Introduction to Practical Biochemistry, D.T. Plummer.
3. 'Techniques in Live Sciences, D.B. Tembhare.
4. Modem Experimental Biochemistry, R.F. Boyer
5. Principles and Techniques of Biochemistry and Molecular Biology, K. Wilson, .
Walker : )

>



BRI DS PRACTICAL COURSE OF THEORY COURSES ENV 101 — ENV [0-‘!_

Disivitariion of Muarks: . Time : 8 hours of two sittings

FineTeing
Loercisc on environmental chemistry

chinigues and insleumentation
wildlile exercise '
Feological exercise .
Spotting (10 Spots) on ecological specimens and instruments
Y iva-yoce

Fadal Marks

L. Sindy ol different structural adaptations to ecological conditions.

£, Measurements of physico-chemical ecotactors: Temperature, pH. turbidity and light intensity
© i freshwater sumples,

3. Sludy ol scasonal variation in plankton population.

4. Demonstration of parallax vision and height perception.
5. Adalysis ol plant community and biodiversity and biomass.

(. Biudy ol different structure adaptation Lo ecological .conditions. :

/. Sludy of scusonal variation in plankton population both qualitative and quantitative.

. Siudy of Wild Life of local and suburban areas and submission of the report.

o Bwly ol the wild animals and their behavior.

FO. Sandy onowild life in adjoining area with biodiversity of wild flora & fauna.

H Compatison of Dissolve oxygen (D.O.) in water samples from different sources.

P20 Drsderminaiion of the chloride demand and chlorine residue. :

4. Bstimation ol Chemical oxygen demand.

4. Bstimation ol Biological oxygen demand.

o Bsiination of Free Carbon Dioxide demand.

G Esinnation ol chloride concentration.

FY L Determination ol turbidity.

Lo Estimation of pll.

9. Liclerminalion of “temperature, colour, odour.

28, Deiermination of conductivity.

21 Determination ol total solids in water sample.

27 Determinalion of alakalinity.

23, Deiermination of total kjeldol Nitrogen and Sulphate.

24, Demonstration of Basic principles of Mictotomy,. Spectrophotometry, Flame Photometry,
fduinic absorplion spectrophotometry, Paper and thin layer chromatography, Column

i.L.C., H.P.L.C., Centrilugation.

Vi - rzf’“’ﬁ/%\\/\/

Chromatography,

-



jeds 201 ENVIRONMENTAL POLLUTION AND MONITORING
THEORY

5 Unii-i = Ad-pollution: Sources of air pollutants (Natural) sources & man made sources), Typés of
air pollutant (Primary pollutants- Aerosols, Gaseous particulates, Metallic, pesticides,
Radioacive, Carcinogen, Biological contamination, Secondary pollutants- smog), Effect
‘ol air pollutants (Biological, physical and economical) and their control. Factors affecting
air pollutants wind. Temperature, Height, Precipitation. Topography, Turbulent diffusion.
separdted Nows and  plume behaviour), Green House effect, Ozone depletion, Acid rains,
Lil-nine and La-nino effect, Bhopal Gas Tragedy. ‘

Unii-24 - Walter pollution: Types of water pollution (Ground Water, surface water, Lake water,
iver waler and Marine water), Sources of water pollution Sewage & Domestic wastes,
industrial cffluents, Agricultural discharges. Fertilizers. Detergents, Toxic metals,
Siltation, Thermal pollutants and Radio active materials). Eutrophication, Effects of water
pollutants and their control. .

Uwii-1d5: Cerrestrial Pollution: Sources of tervestrial pollution, Industrial wastes, Urban wastes,
tudio- active substances. Agricultural practices, Chemical and metallic pollutants,
sedimentation, Biological agents Effects ol terrestrial pollutants, Bio-indicators of
tervestrial pollution.

Unil-i¥ © Radio-ictive pollution: Introduction, Types of Radiation, (lonising and nonionsing),
Sources of radiation (Natural sources and Anthropogenic sources), Biological effects of
radiation. Noise pollution: Introduction, sources of noise (Industrial, transport,
Neigliborhood). noise c.\‘posu're avels and standards, effects of noise pollution and its
control

Sugpesivd Literature:

sl

{. ‘Toxicology, Earnest Hodgson.

Fnvironmental Pollution & Management, G.R. Pathade. P.K. Goel.

Prolluiion. ALD. Stermn.

Poliutants and their Determination. Gryson. J
Assessment and Management of Carbon, Nitrogen and Sulpher, P.A. Debarry.

/ N// -1“’!}/ _ .
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IV 202: ENVIRONMENTAL IMPACT ASSESSMENT
THEORY

Yuii-f : Enviconmen) impact assessment: litroduction, Aims, Objectives, Constraints in ElA.
Environmental  assessment  process (Impact prediction, evaluation, mitigation and:
monitoring), .

Upii-FF - Covironmental Impact Statemeni (EIS), methods of impact analysis (check list, over lays,
Matrices, Models, Comparative studies), Environmental items in Leopold’s identification
malrix, questions for impact identification, impact interpretation, impact communication, -
impact slatements. 2 .

Unit-Hif - Prediction. Evaluation, Assessment and Monitoring of impacts of differént developmental
aclivitics on the Air Environment. Water Environment, Socioeconomic Environment.

Unit-l/ o hmpacts of urbanization, Socioeconomic and Environmental lmpacts of tourism, impact
o coal mining, Impact of hydroelestric development, Impact of fly ash, Impact of
sewage and other effluents, Impact of leather tanning, Impact of green revolution.

Sugsesiod Literniure:

T

f. BEnvironmental Impact Assessment & Management. Hosetti
Environmental Impact Assessment, L. W, Canter

<. Environmental Impact Assessment for Wetland Protection. K. Kaul

A Environmental Impact Assessment. Lawreance

N:(? e W
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1/ 203: CURRENT SOCIO ENVIRONMENTAL ASPECTS
THEORY
Uuii-f © Bvolution. origin of life and speciation, Human ecology and human settlement scheme of
labeling of eco-friendly products (Ecomark).

Umidotd = FEavironmental education and awareness, Urban planning for India, Concept and strategies ’
I sustain development. Rural planning and land use pattern.

Gui i . Current Environmental issue in India. Narmada Dam, Tehri Dam, Almetti Dam, Soil
erosion, Formation and reclamation of User. Alkaline and saline Soils.

a1/ Wasie lands and their reclamation, desertification and its control, waste diSposal-
J2eeyeling and power generation, Fly ash-utilization. Wetlands conservation, Rain water
harvesting, waler crisis and conservation of water, coastal management.

Supgessed Lilerature:

. Enviconment and Society, Francis Moore
0. Lnvironmental Saciology, 1. Sundar, P.K. Muthukumar
i Socio-teonomic Aspects. A, Kumar,



LNV 204: ENVIRONMENTAL MICROBIOLOGY

THEORY
Uil soil - Microbiology:  Introduction, Microorganisms in soil, Role of microbes in

togeochemical cyeles Oxygen, Carbon, Nitrogen, Sulphur and Phosphorus.

Y-tk - Adr Microbiology:  Introduction.  Microorganisms in -Air. Aquatic  Microbiology:
Introduction. Microorganisms in Water. Role of Microbes in Natural Water: Water qualmf' :
walicr purification (assessment by microbes).

Huit-bi s Microorganisms  and - Diszases:  Epidemiology  (Introduction,  Factors affecting
Epideniiology, Modes of transmission, Control of communicable diseases); Air borne
diseaser, (Tuberculosis. Meningitis, Chicken pox).

Juit-# - Goil bome diseases  (Tetanus and Gas-gangrene): Water and Food borne Diseases
{Chiolera, Typhoid, Amoebiasis, Giardiasis and Hepatitis), Epldemrolooma{ issues: Role of
microbes in oil-pollution control and chemical pollutmn control.

sitgesied §ilcrainge:

Lo Microbiology, Braude

fPrinciples of Microbiology. R.M. Atlas.

.. Goil Microbiology, Tate.

4. Diagnostic of Microbiology. F. S. Weissfeld.
. Environmental Microbiology, Maier, Pepper & Gerba.
i Microbiology of Water Borne Diseases, Percival, Chalmers, Embrey Hunter, Stellwood

Wyn lones,




sy 205 - PRACTICAL COURSE OF THEORY COURSES ENV 201 —204

. Pistrinantion of Marks: Time : 8 hours of two sittings

(DR TEERIE

Experinients on environmental pollution
Microbiology exercise

Fnvironicntal impact assessiment exercise
[ixercise on currgnl socio-environmental aspects
o Iva-voce

Wotad HFarks

| Leetennivadion of gas pollution in different localities of the city.

. Jacasurement of Noise Pollution in different Area of City. '

Dsmonstedion of vectors of different diseases.

4. pensurement of humidity by hair hygrometer.

5. Measurement of lemperature by Max. Min. the:rnmm\.lc:r

o Siudy on environmental awareness in difTerent group of society.

/ Eifscl of cortain common toxicant on the acetylcholinesterase activity in the nervous tissue of
fizh ‘.

i _;|phh,|muh-s-i(,¢1i study of certain common microbial diseases of local area.

b olation and enumeration of microorganism from soil/water.

(0 Lemonstintion of bacterial microflora present in soil/water/food smear by gram stain reaction.

I isolation ol genomic DNA from bacterial culture.

12 Guanlilicition and purity checking of DNA [solated from samples by UV Spectrophotometer.

I3 Bmintenance and preservation c}fpu:e cultures of microbes.

14 Gindy ol sclected pollutants such as Ammonia, Mercuric Chloride and Mal |athion on the
brehavior ol animals,

I> Sy the physical characteristics of soil (Temperature, Texture, Color) and mo1stu|e contert.

16 Micsure e common pollutant as oil/gas and fluoride in water sample.
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f04Y 301 BECOBIOTECHNOLOGY AND REMOTE SENSING
THEORY
Vermicalture biotechnology waste management: Introduction Ecology and distribution of
carthworm. vermiculture and vermiconmposting methods, Chemical composition of Waste
hased  vermicompost, Economics of vermiculture and vermicomposting, Species of

carthworms  for  vermicomposting, in situ  application of vermiculture and crop
productivity, use of earthworms in land improvement and reclamation.

Silogical waste and aquaculture: Generation of wastes, Recycling and conservation
measures, Biofertilizers from waste products. Use of micro algae, Intensive aquaculture
{ftegraled fish farming system and sewage fed fish cultures). Use of sludge, Biogas slurry
angl  Livestock  wastes.  Vermicomposting application in aquaculture; Bio-fertilizer

icchnology: Introduction, Rhizobium culture, green algae culture, Azolla culture and

Micorhizas culture, Benefits and significance of bio-fertilizers in agriculture, Fermentation’

. i i
chnology,

Principles of Remote sensing; Energy sources and radiation principles, Introduction of
MR with atmosphere, Energy interaction with earth's surface spectral reflectance of

vegetation, Soil and water companents, Characteristics of real remote sensing sysien,

Acrial photography, Characteristics ol aerial photography, photogrametry, seasons and

platfarms, Airphoto interpretation.

Application of aerial photographs in forestry mapping of forest types, Species analysis,
Characieristics Remote sensing for land scape analysis and environmental monitoring,
Envirommental impact, analysis, Habitat management, Geographical information system
(£il5). Application of GIS in Environmental management.

ol LHerature:

Environmental Biotechnology, Bannerjee

Remote Sensing Principles and Interpretation, F.F. Sabins

Remote Sensing and Image Interpretation, T.M. Lillesand, R.W. Kieler
Environmental Remote Sensing-An Introduction to Animal, Mukherjee.
litroduction to Remote Sensing, J.B. Compbell.

Cuvironmental Biology and Biotechnology, H. Kreuzer, A. Massey.
Biolertilizers, AK. Sharma.
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LY 302: BIOSTATISTICS & COMPUTATIONAL BIOLOGY e
THEORY

Hratid o Banie components ol computers— hardware (CPU, input. output, storage devices), Software
topirating systems). Application software; Introduction to MSEXCEL- use of worksheet to.
cuder data, edit data, copy dala, move data; Use of in- built statistical functions for
computations of mean, S.D., correlation, regression coefficients etc., Use of bar diagram, -
histopram, scatter plots, etc.; Graphical tools in EXCEL for pw:entation of data;
.uu.mlm,lruu to MS-WORD word processor- editing, copying, moving, formatting, table

‘o, drawing flow charts ete; Introduction to Power Point. image and data handling.

Unit-itz Dumpling lechniques: methods of sampling, choice of sampling methods, sampling and non-.
smapling errors: Tabulation and graphic representation of data: frequency distribution,
ihulation, bar diagram, histograms. pie diagram; and their significance and limitations;
Peasures of dispersion : interquartiles range, variance and standard deviation, coefficient of
vawiation, measures of skewness, coefTicients of skewness, kurtosis; Probability : theorems
il probubility. application of permutation and combination, condional probability; *
Frobability or theoretical distributions : (a) Binomial distribution : mean, variance,
conditions for application, Pascal’s triangle, characteristics of binomial distribution; (b)
Poisson distribution : condition under which it is used, mean and variance of and binomial
approximation to Poisson distribution: (¢) Normal distr 1but10n properties and applications
qinormal distribution. =

Usii-1liz Probit analysis; Correlation covariance, correlation analysis, correlation of coefficient,
spearman’s Rank correlation coefficient, graphical method of presentation: Regression:
regression analysis, Fitting of lines of regression, regression coefficient and its properties,
coctlicient ol determination; standard error of estimates, linear and non-linear lines or
squations; Hypothesis testing : Standaid error of a statistic, estimation theory, confidence
linii. testing of hypothesis; test of significance of mean (large sample), of difference
nziweent two means (large sample); Students® t-test : assumption for t-test; properties and
application of t-distribution, computation of t-statistic (t-values), tests of significance of a

single mean (small samples)., of difference between two means (small sample); paired t-test
i dilference of imeans.

Uniet Vo chissquare-test: degree of freedom, properties and uses of chi-square, conditions for using
the chi-square; Analysis of variance — one way and two way of classification, f-test; Types *
ol Non-parametric tests, its advantages/disadvantages and use, sign-test for paired data,
Mann-Whitney U-test. Spearman’s rank correlation test; Experimental _design: basic
concepts and principles, completely randomized design; Duncan’s multiple range test,
fundomized block design; Latin square design, Tukey’s test of additivity. simple lattice
design; [eslies matrix model, point source stream, pollution model, box model, Gaussian.
plume model.

SEI.;.'.‘_'_{:S!{:J tladerainee:

¢

i Isiostatistics by P.N. Ariora and P.K. Malhan, Himalaya Publishing House,
¢ Principles of Biostatistics by Pagano M., Gauvreau, K, (2000), Duxbury Press, USA
G tundamental of Biostatistics by LA, I(han and A. Khanum, Ukaaz Publications. Hyderabad.
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L 500 HATURAL RESOURCE, CONSER\"AT[O\' AND \IAI\AG EMENT
THEORY

Paiteds  Sunas a source of energy. Solar radiation and its spectral characteristics, Fossil-
classilication, composition. physico-chemical characteristics of coal, petroleum
and naiural gas, Hydroelectric power, Tidal, Wind and geothermal energy.

Uuii-db:  Principal forest types in India. Causes of forest degradation (Forest fires, Forest
land  degradation illicit felling, Grazing, Shifting, cultivation etc.).Forest
conservation measures- social forestry (Farm forestry, Agro-forestry, Extension.
forestry). Role of forestry in eco-development of rural areas, Ethanobotanical
sindies in India.

Uui.o the: Fuadwinentals of Biodiversity, Global Biodiversity Conservation /strategies..
isiodiversities Conservation plans in India. Hot spots of Biodiversity, Significance
ol Biodiversity to human society. reason for its depletion, scope of biodiversity.

Usnii-bv: Land nse and planning, soil characteristics (mineral matter, soil water, organic
maiter, soil air and soil organisms), causes of soil degradation. Soil conservation
methods. Mineral resources and reserves; Global water balance, ice-sheets and
fluctuations of sea levels, origin and composition of sea-water, Hydrological cycle,
Factor. influencing the surface water, Run off p'rocess and water resources of
india, ;

Sugnesisd Lierinre:

L. Assessment and Management ol Carbon, Nitrogen and Sulpher, P.A. Debarry
/. Elements of Nature and Properties of Soil. Brady and Weil
_i. Environmental Management, B. Narayan.

Integrated I nvironmental Management, O. Callaghan.

y v




WY 304: ENVIRONMENTAL MONITORING AND TOXICOLOGY
] THEORY

Ui Adr pullution Monitoring. Air quality standards, sampling methods, Instruments, Duration
ul swnpling period, Location of sampling sites. Air sampler operation, stack sampling
wehnigues, control of gases contaminants, combustion, Adsorption. Adsorption recovery
:‘_‘r'.'\l(flll.

Uuiidt o Pliysico-chemical and bacteriological sampling and analysis of water quality. Waste
woatinent: Primary, secondary. and tertiary treatment, Criteria for the application of .
aciobic and anaerobic biological treatment. Types of Biological treatment, treatment for
sirious industrial effluents with reference to distillery paper and pulp . textile and dyeing
wastes, Industrial pollution abatement.

Jeie-dfi o Follwion control” in Petroleum Refineries and petro-chemical unit. Odours and their
control. Threshold concentration oxidation, Water supply management: Introduction, .
Ocmand ol water, need of water supply. Treatment of ground water, pollution control in
petroleum refineries and petrochemical unit, oil spies. Sources and generation of Solid-
wasie and its control. Sewage treatment, physico-chemical and bacteriological sampling as
snalysis ol soil quality, control of soil pollutants, Remedial measures of soil pollutants.
Vrotection and control  from Radiation, Disposal of Radio-active wastage , control of
hcenial pollution.

dinki LY o Toxicology: Introduction, Basic concepts of toxicology, Toxicants of Health hazards
(Lead, Mercury, Cadmium, Arsenic, Vanadiwm, Cyanide, Cobalt, Iron), Xenobiotics
(Absorplion,  Transport and  Execution of chemicals). Biological magnification,
Piotnonitoring ol Toxic chemicals. Bioindicators, Environmental carcinogens and- their
wnpael i health,

el ilerature:
Lo Toxicology, Earnest Hodgson.
+ Lavironmental Pollution & Management, G.R. Pathade, P.K. Goel.
o trollution, ALD. Stern.
Follutants and their Determination, Gryson.
oo Assessment and Management of Carbon, Nitrogen and Sulpher, P.A. Debarry.
. A lest Book of Modern Toxicology, E. Hodgson
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1Y 305: ATMOSPHERE AND GLOBAL CLIMATE CHANGE
THEORY

Larth Systems: Atmosphere. Hydrosphere, Lfthosphere, Biosphere and their linkage.
Carth's geological history and development and evolution of the atmosphere; Gaia
[ Iypothesis. Atmosphere and climate, Basic atmospheric properties, climatic controls.
Climatic classifications and variability. Movement in the atmosphere: global scale.
regional scale, local scale. Oceans: General circulation patterns. Air- Sea interaction.

tilobal Fnergy balance: Source. transfer, distribution. Energy balance of the atmosphere.
Wind, stability and turbulence; Monsoons; El Ninoe, Southern Oscillations, cyclones.
Matural climatelchanges: Records of climate change (glacial cycles, ocean sediments,
covalh, ree rings).

Hluian lmpacts on climate: (i) Causes and consequences of Global warming; Greenhouse .
cftect: Global and regional trends in greenhouse gas emissions; Sea level rise; role of

oceans and forests as carbon sinks (i) Ozone depletion stratospheric ozone shield: Ozone

licde.

Impacts of Climate change: Effects on organisms including humans; effects on ecosystems
and productivity; species distribution ranges; spread of diseases; Extinction risk for
lempuralure-sensitive species; UV effects; Climate change and Policy: Montreal Protocol;
I yoio rotocol; Carbon trading; clean development mechanisms.

Sugeeseod Laterature:

Lo tuirry, Gl 2003, Atmosphere, Weather and Climate. Routledge Press, UK

Critehfield. Howard 1., 1998, General Climatology, Prentice Hall India Pvt. Ltd., New Delhi.
Vivor, J.and 1. E. Jacobsen, 2002. The crowded greenhouse: population, climate change and
srealing i sustainable world. Yale University Press.

Cikantz, M. HL.2003. Climate Affairs: a primer. Island Press.

Harvey 1), 2000, Climate and Globa) Climate Change, Prentice Hall.

Yump, | R.. Kasting, J.F.. and Carne. R. G., 2004. The Earth System. 3' Ed. Prentice-Hall
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Y Sl KNVIRONMUENTAL COMMUNICATION AND EDUCATION

THEORY

Wavironmental education and environmental literacy: Need for public awareness;
Fandamentals ol Mass  communication: What is  communication? Defining
Conununication; Types of Communication; Mass Communication: an introduction; Role
ool Mass media, ‘

Basies of Seience & Technology (S&T) Communication: Role of Communication in
Muodern Science; *Public' nature of science; Science and Public: Historical overview; Why
communicate S&T; When public meets science; Channels of S&T Communication:
Whal are channels; Broadeast media and S&T: Print media and S&T: Telecast Media and
Lzl Seience through little media; Use of group media for S&T communication.

ragtnalic aspect and contexts of science & environmental communication: Strategies for
Communication; Use of analogies; Metaphor and Simile; Human and With Examples and
iltustrations; Anecdotes “and pérsonalizing; Context for science and environmental
counnunication; Human interest; Cultural needs; Survival needs; Sources of information;
sthics i reporting & fundamentals of media laws.

irdoenting Consumers: Consumer Behavior and, Enwronmem Role of Information, Eca-

labeling Environmental communication Today: Introduction; Over view of the scenario in
ihe country: International scenario; Canonical texts (Critical reading of Books on
Eanviromnental communications such as Silent Spring); case studies of media reports that
il tnpact: Analysis of mass media coverage of complex environmental issues and LhL,
nrcilia’s effeets on public opinion and government environmental policies.

¢ Liierature:

Cisenougle Paul etal., 2003, Nature in the Global South: Environmental Projects in South,
anifi South-Fast Asia, Orient Longman.

Frnrup. s and Russell, C. 5., 2008, Environment, Information and Consumer Behaviour
(tul), Fdward Elgar, UK.

2o 1994, Earth in mind: on education. environment and the human prospect, Island

Prens, Washington, D.C.
Gaberwal, Yasant et al., 2001, People. Parks, Wildlife: Towards Co-Existence, Orient

AL,

Faldiya. K5, 2004, Geolog_\l Environment and Society, Universities Press.
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ENV 307 CULTURE AND ENVIRONMENT
THEORY )

it s dniveduction: Concepts and Theories: Concept of Culture, Material Culture, technology:;
role of culture in adaptation of human populations; Basic Forms of Human adaptation to
envivonatent: Hunting and Faod gathering Pastoralism; Shifting Cultivation; Agriculture;
Pransition 1o Market economy and Industrialization.

Unieir boelal and Cultural implications of various forms of adaptation: Evolution of political
arganizations. distribution and exchange of resources; Political economy of: the state (land
and forest policies: colonial to post-colonial).

Unic-tl: Suvivonmentai Culture in Business Organizations: Development of environmentally
aware corporate cultures, Linkage between Organizational Environmental Culture and
Fuvironmental Strategy.

Unii-§ / - Development and Environment: Current debates: How development policy detfines
degradation in largely physical terms, and not in terms of access ‘inequities and
caploitation; Landscapes: how landscapes are invested with cultural meaning, changes in
landscape over time and their cultural and ecological implications.

suprase! | lcealare:
o Bl Simnib. 2005 Durable Disorder: Understanding the Politics of Northeast India. !
IR :
Siedgil Madhav and Gueha Ramachandra, 1992, This Fissured land: An Ecological History of
b, €200 .
Ciold, A and Rhoju Ram Gujar, 2002, [ the Time of Trees and SOrrows: Nalurc P:;wu
s Muemory in Rajasthan, Durham, Duke University Press.
Tinihias Mamachandra, Social Ecolagy, 1998, Oxford University Press.
©digold S 1994, Companion Encyclopedia of Anthropology, Routledge.
(o delley Adley. 2002, On the banks of the Ganga: when waste water nieets a sacred river,
Tntversity ol Michigan Py ess. Ann Arbor. :
£ heach, Moand Ro Mearns (Ed.). 1996. The Lie of the Land: Challenging Received Wisdom on
the Advican Environment. Londou and Oxford: The [nternational African II‘S‘!ILIIE‘ and lames
iy
FAon, Fay, 1993, Eavironmentalism: The view from Anthropologv, Routledge
Wichta, ada, 2001, The Manufacture of Popular Percepiions of Scarcity: Dams and Water
welaied Neratives in Gujdiat. fidia. World Development 29 (12), pp. 2025-2042.
Hi. Schama, Sunon, 1995, Landscape und Memory, Londan. Harper Colliss.
PE Savyasuchi 19940 The Tiger and the Honeybee. Seminar 423: 30-35
P homern Oaniel ed. 1996 Agricultural Adlas of India . 1920, Karachi, Oxford Ur iversizy

i wiudie. Leshic AL 1959, The Evolution of Cuiturs, McGraw-Hiil, New York.

b4 cimerinan, Y0 EOBE, The Jungle and fe Aroma of Meats, Ber keley, University of ('«1I|h=|nm
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5 ( MY 308: BIODIVERSITY AND CONSERVATION BIOLOGY
~ THEORY :
Juit-l - Concepts: Organic Evolution through geological time scale. Ecosystems, Biomes etc.:
- “Levels of I]mclwuuty Commum[) diversity (alpha, beta and gamma biodiversity).

Siradients ol Biodiversity (latitudinal, insular), Ecosystems diversity: biomes, mangroves,

coval recls, wetlands and terrestrial diversity (equilibrium mix of G and W.); Species
diversily: richness and evenness, loss of species. Magnitude of biodiversity (Global and
Indian data). Direct and indirect benefits, Bioprospecting (molecular techniques like
WAPLY RFLP, AFLP; DNA sequencing etc).

Unii-it . Genedic diversity: sub species, breeds, race, varieties and forms. Variation in genes and
alleles ol DNA - sequence levels (selected case studies). Microbial diversity and useful
prokaryolic genes, Speciation (amount of genetic variation is the basis of speciation).
fni:\upu,nu.s of monotypic agricullural practice (Detailed case studies): Threats to

Fipdiversily: Habitat loss and fragmentation; Disturbance and pollution; introduction of
Grolic species: extinetion of species; Human intervention and Biodiversity loss: Global
nvironmental changes, land i in water use changes.

Unibabh o History of Conservation movements: International and National. Ecologically relevant
paramelers (viable population, minimum dynamic area, effective population .size,
metapopulations); reproductive parameters in conservation (breeding habitats, mating
systems, inbreeding depression, genetic  bottlenecks, genetic  constraints); [UCN
saleporized- ujddmc,ucd. threatened. vulnerable species.” Red data book and related
dvctmentation. : ' -

Auieg - Methods of conservation. /n situ (Biosphere reserves, National Parks, Sancturies, Sacred
 gloves ule) & ex sitv (Botanical gardens, ENVogical gardens, Gene banks, Pollen, seed
i secdling banks, tissue culture and DNA banks etc) modes of conservation; Benefits of )
conservation: Biodiversity as a source ol food and improved varieties: source of drugs and
niedicines; Aesthetics and cultural bencfits, Sustainable devélopment. Ecosystems services _
(1maintenance ol gaseous composition of the atmosphere, climate control by forests and
teeanic systems. Natural pest control, pollination of plants by insects and birds: formation
And pratection of soil, conservation and purification of water, nutrient cycling).
sagiasted Literalnre:
L by, GO L Ed. 1997, Nature’s Services: Societal Dependence on Natural Ecosystems.
inkind Press, Washington, D.C. '
< ttbson, AP 1996, Conservation and Biodiversity. Scientific American Library, New York,
G '
Saston, KLand <L Spicer, 1998, Biodiversity: An Introduction. Blackwell Science, Londan.
b
4. tinom bridge. B, and M. Jenkins, 2000, Global Biodiversity: Earth’s Living Resources in the
11 Century, World Conservation Press, Cambridge, UK.
"N 2001, Red list of threatened species. A global species assessment. IUCN, Gland.
i Asrlard :
o henan, ML and P. Inchausti, 2002, Biodiversity and Ecosystem functioning: Synthesis and
Prspectives. Oxford University Press, Oxlord, UK.
4. Priack, B, 2002, Essentials of Conservation Biology, 3 Edn., Sinauer Associates,
Sunderland, Ma. USA
. ibon. Edward O., 1993, Diversity of Lile Harvard University Press, Cambridge, MA. )
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it PRACTICAL COURSE OF THEORY COURSES ENV 301-ENV 308

Bistribaiion of Marks: ' Time : 8 hours oFt)\-'o sittings
LR :

Loeveine based on vermicultureivermiwash and vermicompost

Gbiinticn] eercise

Pavieme  on nalural  resources,  conservation  and

RN R R D I

Farese on environmerital monitoring and toxicology Any one

Fosine on almosphweric and global climatic change

Flaciuse on environmental communication

Frerccise on culture and environment Any one

Paticise on biodiversity and conservation

Moyt

Conrse UHY SD1-IENV 302 : Demonstration of vermiculture.; Preparation of vermicompost from

difierent biological waste products; Preparation of vermiwash from different:vermicompost
atiel earthworins; Identification of different species of earthworms of Gorakhpur; Small
sertalion/ Project/. Seminar lecture on remote sensing; Use of excel sheet for data
processing: Simple experiments on probability; Sample data collection and calculation’ of
wiesan, nedian and mode, variance and standard deviation. :

(P15

Cssese WY 503 @ Study on the solar vadiation and its spectral characteristics; Study on physic-
shuemical characteristics ol coal, petroleum and natural gas; Measurement of wind speed by
anmomieter; Measurement of light intensity by luxmeter in different day time; Measurement
ol saindall by rain fall gauge; Submission of small reports on any of the natural resources in
atdjoining area of Gorakhpur; Demonstration of hot spots of different natural resources on
HEIRIS R lIlEI]'}.

Conse MUY 504 ¢ Bffect of UV Radiations on animals/plants; Effect of certain toxicants on-alkaline
phinsphatase activity in the nervous lissue of snail/fish; Estimation of LC50: LC10 and LC90
teasurement ol selected toxicants for selected organism. Determination of upper and lower
confidence limits, slope with value of each study; Analysis of Heavy metals in water/air/soil
. by Atomic absorption spectrometer;  Study of selected pollutants on the behavior of

sals:

Course 1Y 505 © Project reports based on any of the above topics. Out of these one should be based
i dong terme data collected from India Meteorological Department (IMD) and National
ihysical Laboratory (NPL) on various atmospheric parameters and their analysis: Visit to
HaAD 1o Tearn aboul real time monitoring and prediction of weather; Viva-Voce based on the
shove [wo project reports/practical or Seminar:.

Cotire BV 506 © Study on environmental awareness in different locality, age, sex. education and
Jobprolile; Stady on the awareness of recent environmental issues- of the world:
emonstration of Certain Environmental problems in between the different groups of urban
el rural arca (Sound Pollution, Air Pollution, Soil Pollution and Water Pollution); Educate

 diflerent groups in remote areas about the biodiversity of native flora fauna and their
conservation, Use of print and audio visual media about the environmental issues and
T =3 v
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Comme WY 307 @ Submission ol small dissertation on the relationship between culture and -
- suvirominent in adjoining area of Gorakhpur;

=3 P

Cousse WY 508 : Measurement of species diversity (calculation of diversity indices from data
sollected on plant species in the adjoining forest; Measurément of the diversity of Flora of
University Campus; Study on the Biodiversity of Animal Species in Ramgarh Tal and
lembiesara Labe. i
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Y 401: ENVIRONMENTAL ETHICS AND PHILOSPHY
THEORY

o Inlroduction to Environmental Ethics and Philosophy: Ethics in sociely;
nvironmental Consequences; Responsibility for Environmental Degradation; Theor ies of
tavironmental Ethics and Philosophy: Different types of schools of thought Vis-a-vis
nature and environmental management. Values in modernity, anti-modernity, eastern and
western cullures, nature and religion ete.

wen Centrie Theories of Nature: Deep ecology and animal rights theories, environmental
ciehits, environmental racism: Cross-cultural views on Nature: The relationship between
inans, nature and adaptation. Theoretical frameworks of cultural and social ecology;
debates on culture/mature divide.

. waviconment and Business Ethies: Foundations of Environmental Ethics for Business,
Coeporate FEnvironmental Ethics,. Environmental Disclosure, Social and Ethical Issues for
Sustainable Development, Business Ethics and Corporate Environmental Performance;
fouvirouwmental Bihics and Issues of National and Inter national Governance:
Jmnunw nature of environmental ethics in relation to international and national paradigms
ol envitonmental governance.

tesource consumplion patterns and the need for equitable utilization; Equity disparity in
nlu northern and southern countries; Urban — rural equity issues; Need for gender equities;
reserving resources for future generations; The ethical basis of Environmental educ‘mon‘
and awareness: The conservation ethics and traditional value system of India.

i biderature:
;eparwarl Anil & Narain'Sunita, 1991, Global warming in an unequal world: A case of
Covirotnental colonialism, Centre for Science & Environment.
huper, 1015 & Palmer. JA ., (Ed.), 1992, The Environment in question: Ethics & Global
puanes London, Routledge.
C o Jardins, JR.. 2001, Environmental Ethics: An invitation to Environmental plnio;ophy
. Wadsworth Publ., Belmont, Califoria.

S Juli AL 2001, Indigenous Traditions and Ecology (Ed.), Harvard University Press.
Coued. 113, and Schilizzi, S.G. M., 2001, The Environment in Corporate Management: New,
Diivections and Economic Insights, Edward Elgar, UK.

Fdeveer. D.C.P. and Vandeveer, D., 2002, The Environmental Ethics and policy book:
hitosophy, Eeology. Economics _(3“’ Ed.), Wadsworth publishing, California.

{—nﬂ




/ ENV 402: DISASTER MANAGEMENT
THEORY

i frverview ol disaster management: Emergency, Disaster, types of disaster, implication of
disasters on your region and environment, Catastrophic geological hazards, study of
Hoods, draughts, carthquakes, landslides, avalanche and volcanoes, prediction and
pereeplion of hazard and adjustment to hazardous activity; Disaster management cycle:
wiligaiion (structural constructions and non structural activities), Preparedness (disaster
Ak reduction and emergency operation plans), Response, Recovery, Role of Technology,
Medin, Liducation and  Public awareness in  Disaster management, “Physical and
wociseconomic impact of disaster. Emotional impact of disaster, vulnerable groups in_
dinasten ; :

Jmiig Jolcanoes: nature, extent and causes of voleanism,. Types of volcanoes. volcanic
arleriatls, geographic distribution of volcanoes, Case study; Earthquakes: cause, intensity
s magnitude of earthquakes, geographic distribution of earthquake zones. seismic
wives, (ravel time and location of epicenter, prediction and perception of hazard,-
taplications on the environment, Action plan for earthquake disaster mitigation, Case
shidy. Ullarkashi - earthquake (implication and lesions), Latur (Killar) and Guijarat
sarthyuake experiences.

Fari-i11 0 Landstides, mudfow and avalanche: cause, human activities and landslides, implications
s the environment, prevention, Mitigation plans, case study; Floods: cause, nature and
Hequency ol flooding, nature and extent of Hood hazard, urbanization and flooding, effect
ol Ilooding, Hood mitigation methods, case study; Draught: Causes, implications on the
siviconment, Draught manageinent through anticipatory multi-dimensional approach, case

shindy

Hatto/ - Costal lazards: tropical cyclone and sunamis, Cause, nature and implications on the -
civitonment, coastal erosion, sea level changes and its impact on coastal areas, case study;
Drsister associated health issues: Causes, Communicable diseases common according to
disasiter. Action plan to monitor evaluate and control health issues.

Literalare:

bR L& PN Spon, 1999, Geological Hazards: Their Assessment, Avoidance and
itiation. ¢ Books der ULB Darmstadt. ' “
Prwon | Kates. ROW and White. G.E, 1993, Environment as Hazard Guilford Press.
il R oand Margottini. C. (Ed.), Springer, 2004, Natural Disasters and Sustainable

Facvelaopmuent

o Mol K197, Regions of risk, Longman Press, 32
to iy LG oand Heinke , G.W., 2004, Environmental Science and engineering, Pearson

cevition. Delhi, India, . '
b lien Edward AL 1996, Introduction to Environmental Geology, Prentice Hall. Upper Saddle

Fror, Mew Jersey
Ao et 2000 Environmental Hazards: Assessing Risk and Reducing Disaster,

LR IE e




w1 ddd: ENVIRONMENTAL ECONOMICS, POLICIES AND LAW
THEORY

ilayei Poavitommental Statement (ES), ES of Govt. of India and its contents: introduction of
Eovirommental audit, Guidelines and methodology, purpose and needs, Natural resource
secounting for Indian condition. Economic development and environmental impact, Joint
forest management  for optimal property rights. Chipko experience and directive of
ceonumics and environment hirigation projects and Environmental costings, some
Suralylical techniques and policy, Economic value of India’s forest stock and economics of
forest production in India,

Uwib2e o onvailion on Conservation of Antarctic marine (1980) and mineral resources, Treaty on.
principles poverning the activities ol state in the exploration and use of outer Space
(1967). ‘The citizens convenlion on biodiversity/ biological (1992), International
convention on the high seas and fishing and living resources (1958) and Intervention of oil
pollution causalities (1969);

Wadbie  tnvirommental Bnlicics and laws: Introduction to International Environmental Law
(Stockholm tg "3}, Introduction to National Law (Constitution and other relevant
slabutes), AL E’ﬁ?ﬂ‘@’f’ﬁ’évcmiun and control of pollution), water (prevention and control -
ol pollution) act 1974, as amended 1988 and rules 1975 convention of International Trade
in Pndangered species of wild  fauna and flora (CITES), Motor vehicle act, 1988.

Uasrit 4 Foresi Act 1927; Forest Conservation Act, 1980; Environmental Protection Act, 1986
and Rules 1986 Wild Life Protection Act 1972; Public Liability [nsurance Act 1991;
tational Environmental Tribunal Act 1995.

Sgeensal Dateralure:

onciples of Environmental Economics, A. Hussen

v bmnes i boviranmental Economics, M. Hanley & C. J. Roberts

o caviranimental Economies, M. 8. Randhawa.

Focerrommental Protection Law and Policies in India, K. Thakur.
o cnvicomental Law, G Kauar.

Srgirotmental Laws in India, A K. Tiwari
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i did: TECHNOLOGY, ENVIRONMENT AND SOCIETY
THEORY

Hiderstanding the relationship of technology with environment through the analysis of
shifts o the perceptions of societies in the countries of technologically advanced and
developing world; Study of “technological innovation as a solution/ remedy for
covironmental problems™. “technological impacts / innovation and technology adoption
shects ol environmental policies™

tavironmental policy assessment for the evaluation of impact on environmental costs.
assessiient of the effectiveness of alternate policy instruments in containing environmental
dainage. the encouragement to technology transitions and environmental technology
mnnvations for the achievement of ecological and social justice.

Asmessiients of the developments within the relevant fields of science and technology for
the achicvement ol sustainable development in the world in general and in India in
particular: the management of transition to environmentally and socially just futures for
vhergy, transportation, climate change. handling of toxics. agriculture, water, forests, etc.”

tpacts of social movements for the achievement of ecological and social justice in India:
orporale responsibility movement, appropriate technology movement, environmental
stoups and movements, citizen groups. etc.; developments within the field of integrated
sehnology  assessment, innovation policy tools, pathways creation for sustainable
cevelopent, ele, ' 3

il b aferntare:

ol Lravid, 2003, Energy. Society and Environment, Teclmology for a Sustainable Future,

Hanitleche

fasiioli Shicila, 2002, New Modeenities: Reimagining Science, Technology and
Pevclopment. In Environmental values.

ool Sheila, 2003, Technologies of Humility: Citizen participation in governing science,

i LA ey,

Junoa O Konde. 'V, 2002, Technical change and sustainable development, Developing

canniny perspeclives. American association for the advancement of suence (AAAS).

&

Wiholshe, W) and Karlin, E.F., 1995, Technology and Global Environmental issues.
Addelion Waesley Longman, Toronto.

Wiwasley. 12, 2004, India’s middie classes and the enviconment development and change.

Jernon W Rutlan, 2000, Technology, Growth, and 'Devclopment: An [nduced hmo?arion
Fespective, Oxlord University Press, New York.

Misrauithan - Shiv, 2000, Environmental  values, Policy and conflict in India,
Honegiccotneilorg,
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ENV 405 — TWO SEMINA

Subject of (e Seminar will be assigned Lo each student at the end of Semester 11 and goes until
Sestenier B% . 10 would be theoretical 'm(! nol involve any laboratory components. It will be exaluated

P 3%tk
ENV 406 — DISSERTATION
Subjeci of the dissertation will be assigned to each student at the end of Semester I1 and goes until

Semsenie 1V, 1 would be theoretical and not involve any laboratory components. It will be evaluated

frar 45 i ks,

ENV 407 : PROJECT WORK
g al the end of Semiester 1 and goes until Semester V. [t may be laboratory as well as field

fseel work. 11 will be evaluated for 70 marks (50 marks for project work and its presentation and 20
A i v o Bised o the project work. S
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