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M.Sc. r _ SEMESTI
E s _, 0 1 il; ; J"l ;I,,l}?ffii)ff i.f,.:lil;?#L L A B us

Unitl .;

I. Fund
2. Atmospl hemistry
3. Chemic ructufe
4. Thermo (

5. Oxygen ntc Particulate mafters
phere

unit 
'' 

warming

1. Soil phys
organic co tcal properl'

2. Types of s 
^-*' prupeftles (texfure' structure, inorganic and

3. Sources of
4. Industria.l e
5. Impact of Productivity

pollution co rs_ Soi.l standards_ SoilUnit III

l. Hydrological Cycle_Water (

:.itrt-T?;.* 

v/vls- water characteristics -Aquatic Environrnenrs (ponds, Lakes.
3' Biogeochemic rication and Eufophication4. Radioactive p

exposure ical effects
5. standards &nd p"^+^^.:- 

'war erJ€cts of ionizing radiations- Radiationand Protection _Disposa.l 
of radioactive wasteBooks Recomrnended

' 
A.K.De, Wiley Eastern Ltd.,lgg7R.C.Rass

ental chelell 
Ed.ward Armold press, l9g0m. Stan.ley E. Manahan

l,i:i?{;j,rrsimnron s, w itev,1 eT 1

\.'Sxq,'ly
L{J rcr

Fnviron
univ. co tTii::



M: Sc -.ElyW.RCINMENitAL S€IENCE

ES r's.p (pApER f:fil};13{liHP AL cHEMSrrRy

A.
1.

2.
a

-J.

4.

5.

6.

7.

8.

WATER
Alkalinity
Chloride
Dissolved Oxygen
Total hardness

Turbidity
Phosphate

Sulphate

Fluoride

B.SOIL
9. Moisture Content
10. Organic matter
11. Soil Salinity
12. Chloride
13. Phosphate

14. Potassium

15. Alkalinity

gNb*
CHAIR PERSON B.O.S' in

Environmental Science

UniversitY College of Science

bsmania UniversitY
HYderabad-500 007'

lq.\u-*.\?'

Co-ordinator
EnvironmentAl EiCleng:e

Univ. Coflege of ScienEb
Osmania University, Hyderabad,



Unit I

l.

Unit II

Unit III

2.

J.

+̂.

5.

M.Sc. T - SEMESTER.ENVIR'NMENTAL 
SCIENCE SYLLABUS

ES r02 T (paper_Il): CLIMATOLOGY

Definition and Scooe, importance of climatology, Subdivisions ofclimatology
Meteorology -crimatic contrors-Air masses-crassifi cationInsolation and Heat budget. c".i"rlr';;;e, pressure gradient fbrce, frictionar
1.r..,. 

geo-strophic wind-fi eld, g.uJlni 
^*i 

noclouds- classification of clouoi ***r., and toors of weather forecasting

*::ij;Tffifi,:H, - fo.-, uno'ivp.s of precipita;;n -convictional,

1.

2.

J.

4.

5.

Major climatic regions of the world based on ratitude, Distribution of vegetation.classifi cation of crimates-Thornthwaite,s and Koppen, s crassi fi cati onweather, weather foreiasting,.'Typ., ;";-;;*;oJ lur.,,,r.. in weatherforecasting
climatogram studies of different crimatic zones. (Tropicar,.femperate and porarclimates)

Limiting Climate Change_ Adaptations and Mitisation

climates of India, Indian Monsoon -crassicar theory, Recent theory of origin ofIndian Monsoon,seasonal Changes in India.
Pseudomonsoon areas of the *o.rd, the crimatic significance of monsoons.El Nino, La Nina, Frontogenisis, Frotolysis
Local winds -Land breeze,sea breeze,'Mountain and valley breezes, hot local winds.cold local winds.

i;Xilf'climate 
change on Agriculrure, Animar Husbandry, Housing and Urban

al

4.

l.

5

Books Recommended

al, (2009)

gx{r!tu
\< sw".\y

CHAiR PERSON B.O'S. iN

Environmental Science
University Coilege of Science Co-ordinatsr



M, Sc,.EN\|._[ . SCIENCE
(practi

i s ES 106 P (PAPER rD _ CLIMATOLOGY

I ""#l:ff:[,"#:ft "t*.strueture of atmosphere; physical layering and
2 

;i:tffi'#:T:#Tffrepresentation orshape, size, srructure, zones, ratirudes,
3' 

;:Hff|}T 
instruments: simple rhermometers; Six,s Max-Min Thermometer;

t 
,:';:f"tts: 

world mean temperarures-January to Jury. India mean temperatures - January
5' Humidity measurement: hygrometer; psychrometer; rerative humidity; dew point.6' condensation: observati"; ;rJid"niin"u,ion of various t.picture ,,::._,:.s.j. ypes of clouds. Depicting sky
7. Precipitation: measurement of rainfall using rain gauge.8. Atmospheric pressure measurement: fortinis _".]u.iliUarometer; Aneroid baromerer.g. _ Jan to July.

10. 
es ofa given area.

..' -._:j, ,!-t ;:,:_=.eJ-- .

CHAIR PERSON B.O.S. in
Environmental Scienie'-

University College of Science
Osmania University
Hvderabad-500 007.

Coordinator
Environmental $clenee

. Univ. Coilege of gelsneg
Osmania University, Hydgrrbgd,



Unit I

Unit II

1' sampling and monitoring of 
-air 

pollutants (gaseous and particulates) - period,
frequency and duration of sampting.

2' Principles and instruments for -"ur.r."-"nts of ambient air pollutants concentration
and stack emissions.

3. Dispersion of air pollutants _ Mixing height/depth, lapse rates.4' Gaussian plume model-Turbulence plume behavior - wind-rose dispersion model.5' Indian National Ambient Air euality standards and Air euality Index.

Unit I[

l. and ers _

2. lters
tion, and

stion.
3' Automobile pollution sources - Effect on human beings and Control at source -4. Noise poilution sources- Effects on human health _ Control measures,
5. Indoor air poilution sources - Health Effects- control methods.

Books Recommended

l. Air Polluriorr H.C.V Rao, 1990.
2. Air Pollution, M.N.Rao, Mc GraceLlill, 1993. :.

3' Air Pollution and Contror, p.pratapmouli. G.N.venka tasubbaya, Divya, JyothiPrakasham, Jodhpua 1989.

4' Meteorology of Air pollutiory R.s.scores, Ellis Hardood pub, 1990.5' Fundamentals of Air Pollutiory 2^a Ed Arthur C. Stern Acad. press, 19g4.

CriAiR PERSCti ^B'O'5' 
in

Environmenial St':ti?u 
-

\<.. SLrq^\ t>

1.

2.

3.

M' sc' I - SEMESTER ENvInoNunNTAL 
'.IENCE ''LLABUSES-L03 T (paper-Ill): AIR poLLUTIoN AND coNTRoL

sources and classification bf air'polrutants - photochemicar smog.
Effect of air pollution on crops, animals and human health.
Toxicity symptoms on vegetation - Defense mechanism against air pollutants inplants- Sensitive and tolerant plant species to air pollutants.
Air pollution tolerance index.
National and International policies on air pollution.

4.

5.

,,^']^.oit', t^.oileoe of Science eo-ordin;qtrii'



M.Sc _ EI{VTRONh4ENTAL 
SCIENCE

Es .'oz pn aprn ir : j"fi#Tlff,oJi_D 
coNrRoLie 

.

l. Sulphur Dioxide -a ir'j-:i :.

2. Nitrogen Dioxide
3. Particulate mat
4. sound r""r"r"::lt* 

& R'PM)

5. Air pollution to

! Air quariry t"d"I.ll6index 
(APrI)

7. Ozone Measurement
8. lrdoor Air euatitv
9. Humidity ana We"ttre,
10. Carbon dioxide absorbed byffi;i,

cHAjR.pERSoN B.o.S. in
,, .Environmentaunrversity Coileoorr.nir"ui ce

Hyderaba d_5



M.Sc. I - SEMESTER ENVIRONMENTAL SCIENCE SYLLABUS
ES 104 T (PApeT-IV): ENVIRONMENTAL INSTRUMENTATION AND ANALYTICAL

METHODS

Unit-I

1. Electrochemical Methods -specific ion selective electrode.
2. G1ass electrode for H*Na+ ions.

3. Solid membrane electrode for Fluoride. .r

4. Liquid Membrane Electrode for calcium enzyme.

5. substrate electrode for NHg- Gas sensing electrodes for soz,NHz,Coz,oz

Unit -II

1. Principal of analytical methods: Titrimetry.
2. Gravimetry- Bomb Calorimetry-.
3. Chromatography (Paper Chromatography, TLC, GC and HpLC).
4. Flame Photometry- Spectrophotometry (UV-VIS,AAS, ICP-AES,ICP-MS),

Elgctrophoresis.

5. XRF, XRD, NM& FTI&GC-MS.

Unit -III

1. Microscopy - Principles and application.

2. Compound microscope- Bright field, Dark field microscope, Phase contrast microscope,

Florescence Microscopy.

3. Transmission and Scanning Electron Microscope (TEM & SEM).

4. Statistical Analysis- Probability, Sampling, Measurement and Distribution of attributes.

5. Distribution- Normal, t and X2,, Chi square test, student t test and ANOVA.

Books Recommended

1. Mass spectrometry of pesticides and Pollutants, Safe and Hot zinger, 7977.

2. Standard methods for the examination of water &wastewater, APHA,AWWA &
WPCF,1985.

3. Chemical Analysis, Kenneth A.Rubinson
4. Anal Chem, Gary D.Christan

5. Instrumental Methods of Analyiis, 6th Ed.Willered Merit & Dean CBS Publications, New
Delhi

B.O'S- in
Scie n ce

-t O^i^n^O

\<.5w*^\;s



M:Sa : .ATVIRONMENTAL 
S CIENCE

Es 108 p (pApER r", - 
".tll?i'#ilitil",lsrRuM'NrArroN AND
ANALYTICAI, METHODS

l.
2.

3.

4.

5.

6.

8.

9.

10.

Gas Chromatography (GC)
High Pressure Liquid Chromatography (HPLC)
Fluorescence Microscope
UV-VIS Spectrophotometer
Colorimeter

Chromatography (TLC)
Flame Photometer

Electrical Conductivity
Scanning Electron Mcroscope (SEM)
Statistical analysis

au*
CHAIR PERSON B.O.5. in

Environmental Science
University College of Science

Osmania University
Hyderabad-500 007.

\<'sn;\y
Co-ordinator

Environmental Sclence
Univ. College of $clenct

Osmania University, Hyderabad'

itl



M.Sc. II _ SEMESTER ENVIR'NMENTAL SCIENCE SYLLAtsUSES-201 T (PAPCT I): ENVIRONVTTNiAL MICROBIOLOGY

Unit I
1' Microorganisms and the Environment - Environmental Microbiology - Scope -Significance _Origin of life
2' classification of organisms - prokaryotes and Eukaryotes3' Distribution of microorganisms in different environments - Soil - water and Air4' Planktons - Phyto and'zooplanktons - classification -composition - SeasonalDistribution
5. Extremophiles _Biofilms _ Microbial Mat

Unit II
I ' Microbial Nutrition- common nutrient requirements - Nutritional types of Micro-Organisms

2' culture Media -Types of Media - $elective- Diff-erential - Enriched and Enrichmenr3' Isolation of Pure cultures - Growth curve - gut.h;uttrre -continuous curture ofmicroorganisms
4' The chemostat and Turbidostat - Influence of Environmental factors on gro*h5' Microbial diseases - water, Food and Air borne diseases and control measures

Unit III

l ' Microbial association and its application- Soil microbial communities _ Soilmicroorganism association with plants - Rhizosphere - Actino rhizae- Mycorrhizae2' contaminated water treatment with microorgunir-s -;;;;'";;uni. roua.a warer _Heavy metar contaminated water- Xenobiotic contaminated water3' Aeromicroflora-Micro organism in the atmosphere - Fungal Aerosols, Bio-aerosols-Pollen allergens
4' Microbes in production of SCp - Fermentation and its products5' Microbial services in green house gases mitigation - Microbial ecology of green housegas (methane) producing and consuming bacteria from differ.nt ..oryri.ms - case study:Microbes new emerging areas.

Books Recommended

I' Microbiology: LM. prescott, John p Harley, Donard A.Krein 4,h Ed. wcB/MccHill.

, P.H. Wiley & Company.
tions: Ronald m. Atlas and Richard Barlha.

Man Inc

\-' l:\--';o \ *}s'

CHAiR PERSON B.O'5.:n
En vi ron mental S,.:i e n,:e

rnirrareilrr lnilalc ni 5l lienCg Clo-ord!natri



M.Sc - ENVIRONMENTAL SCIENCE

ES 20s p (pApER,, [tJl,1Ht^:#f,H'], MrcRoBrolocy

phyto and Zooplanktons.
yceae, Bacillariophyceae and E uglenophyceae

icro organisms
t)

13. Microbi aI enzyme estimation
14. Lignolytic enzymes estimation
15. Study of Zone of inhibition

gkbl* \r'Su.*^\13
CHAIR PERSON B.O.S. in

Environmental Scielrce
University Coilege of S,,:ience

Osrnania University
Hyderabad-S00.007.

Co_ordinator
i,nvi;-onmen|ai Screnr*

UilJ\.. t.rFosmania i, ,i,i



M.SC. II - SEMESTER ENVIRONMENTAL SCIENCE SYLLABUSES-202 T (PAPCT II): ECOLOGY AND ECOSYTEM DYNAMICS
Unit I

1. Ecology -principles -Concepts and levels of ecology2' Ecosystem- Structural and Functional compon"nt, ]pn..gy flow in ecosystem- Foodchain-Food webs- Trophic Levels - Ecologieal pyrarnids and Ecosystem services3' 
|n::.Tr,ff 

Ecorogv- characteristics of popuration ecorogv- positive and negative

4' concept of ca'ying capacity- popuration Growth and Regurations5. Concept of ,r, and ,k, 
species

Unit II

l ' Biological Diversity - Definition of community ecoro gy - characteristics f.eatures2' Distribution (vertical and horizontal)- Qualitative, euantitative and Synthetic characters3. Raunkiers and Braun _ Blanquett concepts of phytosociology4' community interactions including prey-predator relationship - Biological invasions5. Lotka Voltera Model _ Gaussian Model

Unit III

1' Biomass and productivity - Definition of biomass _ concepts of biomass2. Biomass utilization _ Biomass as a source of energy3' Definition of productivity - Types of producti viti'-primary and Secondary productivity4. Methods of measurement of biomass and productivity5. Ecological Efficiencies

Books Recommended

l' Fundamentars of Ecology E.p odum,r97r v.B Saunders co phiraderphia2' 
;;,]r"or, 

of Ecorogy E.J Kormon dy , r976.concept of Modern Biorogy Ser.prentice

3. Productivity in Freshwater Ecosystems. Vollenvender

gh{,M'
Cl-lA.IR PEiISON B'O'S' in

Environmental Sclence

UniversitY Coilege of S':ience

Osmania UniversitY
HYderabad-500 007'



M.Sc - ENvrROlWlnNraL SCTENCE

Es 206 p (pApER rD #ff8:"i i^#l%or"r"M DyNAMrcs
;3 

' -?;

tem

cosystem,'-*.-. ,

and ecosystem

ecosystem

_Frequency_ Relative freq uency

um -''' '. -
ndex

\<'sx*^\ y
Co-ordinator

i \, Environmental Science
. Univ. College pf
'Osmanla University, ad"

CHAIR PERSON B.O.S. in
Environmental Science

University Coilege of Science
Osmania University
Hyderabad-500 007.



M.Sc. Ir _ SEMESTER EN

unit r 
Es-203 r (Paper t"'}; ;*'HffH r*^t*ii,T?H;iA""T"

t, Need fc

- Agricuril:T:T:'Jr'i'."t'""t- sources or wastr

2. ,n^r^"r?ii^!ri!^':jl:"t"t . 
-"-vr ur wasrewater- Domestic, Municipal sewase.

3. ,..ur..ttt'ation 
of domesti<

,.'u.*ffi Jj;:T;f#,i.:##',:'.ffiH,'{"?J;,f 
??;??i;l?i",,

: ;:ffi.-.:"u'T';t ri"or.,nar)- sesregation- Equalization_
5. wurr"*utu'ion- 

Flotation- oir separation - rl- Equalization- Neutralization-
ter disposal methods and tolerant limits ,

Unit II

I' 
*tT3i|t 

treatment (Biological treatmenr methods) -principre of biologica/2. Waste sta

i :ilijff. t',","J:*T1ffi'lTillfjl,,,".*"o,
5' sludge disposal methods on- Filter process- centrifugation

Unit III

l. Advan

: ffi::;. ;J"1T'T;:;'il:: 
I ; l",ll;i "j ;:ffi : i, : T 3 ;".,i,,., 

u. o s., i d s

3. Reuse and recycre of wastewefFr_ \r/^^. 
r\wrlcrutory organics and

,ouraar^-r_ 
.'-'"'' 

ur wastewater- wastewater treatment from specific industries4. Characteristics and methodology for the treatmer5' Treatment methods a. ir*". industry- Disti,eriJ 
of industrial wastewater

@.ua.a-/-r-,,l5tlIJerles-Tannery-Paperandpuipmiils
l. Wastewater Tre

Englwood an,rrllt"nt 
- Donalk N'sundaram and Herbe

2. wastewater T."jt*or, _ ?nd n, , . _ 
-- **qtrt .tt() Herbet E' Prentice Hal'l Inc.

;. #k*";T.Tn:*': ni,L, iliill,l',;:L:1,T,,1 ;r
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Environmenial Sciencs
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Osmania Unrversiiy
Hyderabad-500 C07.
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Industrial Waste
rr. 

^l 
otal Suspended

rz. sulphares Solids (TSs)

9At"* \<-SW.*"\""s,o
CHAIR PERSON B.O.S. in

Environmental Science
University Coilege of Scicnce

Osmania University
Hyderabad-500 007.



M.Sc. II _ SEMESTER ENVIRONMENTAL SCIENCE SYLLABUS
ES-204 T (Paper IV): GEO ENVIRONMENT

Unit I
1' Introduction to geo:environment- Fundamental concepts of Environmental Geolosv-

Earth Systems- Cycles in Earth Systems
2' The Energy cycle - geothermal and tidal energy - Rock cycle - Heat transf'er- plate

tectonics- Rock families
3. Assessing geologicar hazards and risks - Types of Hazards
4. volcanic activity - Effects and prediction of volcanic activity
5. Landslides- causes- Identification- prediction and mitisation

Unit II

1' River flooding - Nature and extent of flood hazard- Preventive measures
2. Geology of waste management - onsite and landfill
3. Surface impoundment and deep well disposal
4. Scope of disposal problem in geologic environment
5. Pollution of groundwater -preventive measures

Unit III

I. Environmental case studies - Silent valley - Narmada project_ Tehridam
2. Bhopal gas tragedy- Impact of Mathura refineries on Taimahal
3. Large Dams and Environmental problems
4. coastal hazards- Tropical cyclones- Tsunami - coastal erosion
5' Environmental impacts of mining on groundwater and sea water intrusion

Books Recommended

1' Barbara,W'M.Brian.J.S.Stephen, C.P- Environmental Geology, John Wiley and Sons
Inc.

2. Keller - Environmental Geology
3. Lundgran ,Lawrence- Environmentar Geology- prentice Halr
4. David K Todd - Groundwater Hydrology, McGraw Hill
5' Howard .A.D and Remson- Geology in Environmental Planning Mc Graw Hill, New

York, 1987.

6. Dix. H.M- Environmental pollution, John wiley , New york r gg r .

\.. \t--...*\ 1r"

Co-ordinat*i'
F:;nvl ron rt't en ta I Sci':: lr c:q

tiniv, College of Sicitrlit:':t

Osr-r rg nla Un ivei'sii:v-, Flyclera l''i-:ij



M.Sc - ENVIRONMENTAL SCIENCE
(practical Syllabus)

1E ES 208 P (PXPERID - CbO ENVIRONMENT

Megascopic rdentification'properties, uses and Distribution
Rocks
1. Basalt
2. Dolerite
3. Granite
4. Sand Stone
5. Limestone
6. Shale
7. Quartzite
8. Marble

Minerals
9. Quartz
10. Orthoclase
11. Muscovite Mica
12. Olivine
13. Magnetite
14. Hornblende
15. Augite

CHAIR PERSON B.O.S. in
Environmental Science

University College of Science
Osmania University
Hyderabad-500 007.

\<-\u.*\?

Coordinator
lnvlronmental science

Unlv, Golfege of Scienm
EEmanfa Untrnrslty, Hyderabao.



nit I
1.

2.
a
J.

4.

5.

M.Sc. III-SEMESTER ENVIRONMENTAL SCIENCE SYLLABUS
ES -301 T (Core Paper -1): WATER TREATMENT AND SOLID WASTE

MANAGEMENT

Water Health and Sanitation- Water bome diseases

Need for public water supply schemes (Urban and Rural)
Sources of water -: Surface sources - Sub surface sources- Selection of water for
Protected water supply
Water Demand and Quality
Design Period -Per Capita Demand -Population Forecast- Fire Fighting-Industrial and

other needs

Unit II
1. Drinking water quality- Standards CPHEEO-BIS-WHO guidelines -Need for water

treatment.
2. Conventional Water Treatment Methods - Slow sand filters -Rapid sand frlters -

Pressure Filters

3. Criteria for good disinfection-Chlorination- Ozonrzation -UV rays

4. Water softening by deflouridation-Removal of Iron-Manganese -Colour-

taste and odours
5. Urban Local Bodies-Service Level Bench Marks (SLB's) for water supply

Waste Manasement

Unit III
1. Solid Wastes-Types- Source - Dumping of garbage from Houses, Hotels and hospitals

2. Deposition of xenobiotics in soil-Effects on soil and public health

3. Solid wastes disposal - Incinerators -.Sanitary Land Filling

4. Pit Dumping -Composting- Recycling

5. Municipal Solid Waste Management and Handling Rules 2000- Bio-medical waste

management Rules 2016- Plastic Waste Management Rules 2022

Books Recommended

1. Text books of Water Supply & Sanitary Engineering: S.K. Garg, Oxford IBH Publ.

2. Water Supply and Sanitary Engineering: H.S. Birdi New Delhi.

3. Environmental Engineer's Hand Book. Yol1,2,3 (Ed.) Bela G. Liptak, Chilton Book

Company, Radnor, PennsylVania, 197 5 .

4. Standard methods for the Examination of water and waste water- 19th Ed. 1995.

Andrew and Eaton - APHA.

\<-5,^*"\ tf

Control of

and Solid

Co-ordinator
Environmental Science

Univ. College of Science
Osmania University, Hyderabad.



M.SC. ENVIRONMENTAL SCIENCE

(Practical SYllabus)

ES -305 P (Core Paper -1): WATER TREATMENT AND SOLID WASTE
. ; .MANAGEMENT

1. Calculate the Design Period, Per Capita Demand and Population Forecasting

2. Coagulation by chemical methods (Aluminium Sulphate, Ferrous Sulphate)

3. Sedimentation by Gravitational method volume Index (svl)

4. Water treatment by Filtration (Sand/Activated Carbon)

5. Disinfection by Chlorination

6. Solid waste - Identification and classification

7. Characteization of Municipal Solid Waste

8. Chuacterization of coal/fly ash/metal

g. Preparation of vermi-composting by various organic materials

10. Service Level Benchmarks (SLB's) for Water and SWM of Municipalities

a:, --- -'

FLii.iB

U,&4 \..sr^"*\y

., l_.:i,
lltvU'u,---- JUL JL,l' Hydgf aoeq:cvu u.U /,'.

i: ; ,

Ultvc -;i, _. -: :_. ;.:i -. .ritCg
Osi'na;i ra Unr,/ets,iv
Hycierabad-500 001.-
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Co-ordinatar
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, Univ. College of $eie:i'rcr
0gnrania Universiff Hyderalt*i.;.
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\il-sc I-SEMESTER Eli vIRo\]rE\ TAL s crE NcE s YLLAB u sES- 302 T (COrC PAPEr _2): REMOTEINNSING AND GIS

Unit I
1' Fundamentars and principles of Rdmote Sensing (optical/Microwave)2' Physical principles - Aerial photography -Image systems -satellites- Sensors -DataGeneration and products Data Indexins

3 ' Principles of image interpretatior, -iisuul image Interpretation- Image Elements-Visual Interpretation Aids
4' Digital Processing- Image Enhancement-Image classification and Image processingsystems

5' Advantages and limitations of visual and digital interpretation fbr environmentalstudies

i' Application of remote sensing - Urban landscape mapping - Industrial land use2' Remote sensing for vegetation-spectrar characters of vegetation3. Land Scape Ecology_ Remote Sensing for Vegetation Change4' Remote Sensing for Surface water -Biophysic al Characteristics -Remote Sensing forSoil Properties (Soil Texture,Moisture Content, Soil organic Matter)5. Remote Sensing for Flood Mapping - Frood Damage Assessment _ DroughtAssessment -Watershed Management

Unit III

Unit II

2.

1. GIS and GPS System- GIS concepts -Spatial and Attribute Data - Data Strucrures-Vector and Raster Data
Map Features -Data Inputting -Data Storage -Data Manipulation- Data Analysis,Output Generation -Hardware and Software requirement
Application of GIS for Environmental Studies
GIS as Decision Support System - GPS: concepts - Available constellations -Accuracy - Types of Errors
Types of GPS Machines -Applications for Environmentar studies -Interface of GpSData with GIS

1' Remote sensing and-Image interpretation. Thomas M. Lillesand and Ralph w. Kejfer.John Wiley & Sons Inc. New york.
2. Introduction to Remote Sensing, James B. campbelr, Tylor& Francis Ltd, London.3. Fundamentals of GIS Micheal N. Demers.
4' Remote sensing applications in applied geosciences by Sumitra Mukherjee, MiltonBook Company.

5. Environmental Geography, H.M. Saxena, Milton Book comoanv

3.

4.

5.

\r'\\^.q\y
F,,',, -^ 

o -ofdinr-l 
ti' : rCF!AjR PERSCN B.O.S in



M. SC. EI\IVIRONMENTAL SCIENCE

. -'(Pr"aetical SYllabus) "' '

ES -306 P (Core Paper -2): REMOTE SENSING AND GIS

1. Study of toposheet a1f base ma.P preparation .

2. Description of satelliti and sensor details of the imagery used for thematic mapping

3. Land use/land cover map preparation

4. Scaruring/digitization of maps

5. Digital image display and.ig"rggg enhancement 
.

6. Image Registration- Ground Control Points from toposheets (GCP)

7. Geo Referencing

8. Image classification for land use/land cover using ERDAS

g. Digital Mapping: GIS software, {RC GIS anQ*G,-9o-Server

10. Application of Global Positioning System (GPS)

Cr: Ai;'-:'!.O\ B.O.S. ln
6F'i't ;- ted1lile

. 
^tC' fl':

Co-ordinator
Environmental Sclenep

Unlv. College of
Oemanla UnlversltY, &&,



M.Sc. III-SEMESTER ENVIRONMENTAL SCIENCE SYLLABUS
ES - 303 T (Elective Paper -I-A): BTODIVERSITY AND CONSERVATION

Unit I
l. Biodiversity-Definition - Biodiversity 'fypes - Global Biodiversity
2. Bio-geographical classification of India
3. Value of biodiveisity- Direct use value - Consumptive value- Millets Benefits
4. Endemism and Biodiversity -Key stones species, Umbrella species, Flagship species
5. Loss of biodiversity- Peoples Biodiversity Registers (pBR's)

Unit II
i. India as amegabiodiversity nation
2. Bio-wealth of India - Forests- Deserts -Wetlands -Mangroves-Coral reefs -Rivers

and lakes

3. Identification of Hot spots - Hot spots of India.
4. Extinct - Rare- Endangered- Threatened Flora and Fauna of India
5' IUCN Red l-ist categories - Red Data Book and its significance - Conventions - CBD.

CITES

Unit III
1. Conservation of biodiversity
2. Principles of conservation In-situ conservation - Protected areas -National narks- Wild

life sanctuaries-Biosphere reserves- Sacred groves
3. Ex-situ conservation - Botanical gardens -Zoo parks
4. Role of NBPGR -NBAGR in the conservation of bio diversity
5. Policies on biodiversity conservation in India

Books Recommended

Global Biodiversity Assessment V.H.Heywood and RT Watson, Cam.univ.pre-1995.

Biodiversity principles and conservation Kumar and Asija Agrobios India-2000.

Essential Environmental studies S.p.Misra and S.N.pandeyAne Books India -200g.

1.

2.

3.

\r'\w.-^\>r'
Co-ordinator

l' rtvl|,on mental Scierrce
l.lrlirr, f, e of cei,.ir,.,iiti;e LJ $lty, rabar



M.$c. ENVIRONTUENTAL SCTENCE
. @raetical Syllabus)

Es - 307 p (Erective paper 
-r-A): BroDrvERSrry AND coNsERvATroN

l. Important ,nuiue index (IVI)
2. Similarity and Dissimilarify index
3. Diversity index
4. Identification of Endemic plant species :\5. Identification of Medicinal plants
6. Identification of Exotic plants
7. Economic value species
8. Vegetation and Biodiversity
9. Identification of Millet, urra its importance
10' Preparation of peoples Biodiversity Registers of a vilrage

c1-j.^li::ir.ci.j I .,.5. in
Enulr;:tn,..,::i ..

Universily C;ii:ge c: - i.,., :e
Osmania Universiiy
Hyderabad-500 007.

\<- 5r^d);'-
Co-ordinator

Fnvironmental Sclene$
Univ" College 0f Sefefigg

SEmania University, Hyderebsd.



M. SC. III-SEMESTER ENVIRONMENTAL .S CIENCE S YLLAB USES - 303 T (Erective paper-I-B): DISASTER MANAGEMENT

Unit I

1. Definition ofDisaster,Hazard,Vulnerability, 
Risk2. Causative factors of disaster

3. Classification of disasters
4' Disaster management -components of disaster management cycle5' 

#t#:l"gement- 
Risk identification- Risk reduction- preparedness, prevenrion and

Unit II

ement- health and medical care
, social work, NGO,s, media, fire services

forces for disaster management
n disaster management

Unit III

1' Survey and assessment of after-effects of a disaster2' 
ffi;ft{Hffi*agement 

of various natural disasters like Flood-Landslides,

ion-Cyclones_Volcanism_Forest 
fi re

lief -Recovery_ Development
anagement

Singh' K'K' &' Singh, A'K' 2010. Natural and manmade disasters: vurnerability,preparedness and mitigation, yor(r&2),M.D. pubri""ii"rr* pvt. Ltd. New Derhi.Strahler, A'N. and Strahler, A.H. 1973. Environmental Geoscience _ Interactionbetweennatural systems and man: -santa Barbata,cutiro-iu, Hamilton publishing.

fffffi;.f$;*9ff]u, s' 200? Flood Disaster Management, commonwearrh

vaidya' K's' 1987'Environmental Geology, Tata McGraw-Hill publishers.

I

2.

3.

4.

CHAiR PERSoN B.o.S. in
Environmental Science

University College of Science
Osmania Universitv
Hyderabad-bOC OO7.

\<. Sv".*^\ y

,-,-..,-fr-ordlnator



M. S c. EIYVIRO, IYIVIENTAL.,S CIEN CE
(Practical Syltabus)

ES - 307 P (Erective paper -r-B): DT'ASTER MANAGEMENT

e
.., ::i 1 ..:aj+

l.
2.
a
J.

disaster ade hazards: tsunami and oil
4. Study of various hazafiprediction models.
5.

6.

7.

8.

9.

Preparation of a plan for environm entarhazatd mitigation.
Geo-informatics Application in Disaster Management

]:lt:l:r..ti y::- r1rc,.r": based on rncident Response system

::::f jI Y:1"*abiritv 
mapping through map or imagery

10. Study the Risk assessment of Hazard

ALI!*

I

J('\ h-^\ts



Unit I

Unit II
1.

2.

3.

4.

5.

Unit III
1.

2.

J.

4.

5.

M.Sc. III-SEMESTER AL SCIENCE SYLLABUS
Es -304 T @rective paper -rr-A): REsouRcE MANAGEMENT

r 
iilT:,,H:i;;,:,t :::: : i:::lrf tu,#fi 

" 
*d No,,_,.n ewabr e _ S o r ar enersy,rrtrw4DIg -

$"*_::lJ'11""::r:Troy*lc-Nucrear.,,.,rf _-eio_enersy

? l;X::l Biogas_Eco_technolor, _ s"ri"J"iil ;;.ffi;;
;"#ffi:.ts extraction4. fmnqnf nf^-,o- D,--r^:--, r Lrr uurrgrals exfactl4. Impact of over- Exploitationofminerals

5 F'nccil E,,ol- rir^__:p tfars effects of extractionfffi::::ffi:il,*,*Coal- Petrnlerrm o-J \r^a,--^r ^Coal, Petroleum and Natural Gas

water resource - Global water balance, ice sheets and Fructuation of sea levelsTypes of water, overutirization of S'rface and Groundwater
Conservation of water- Rain water harvesting
Eutrophication and Restoration of Indian lakes
Wetland conservation-lV.atershed*nanagement,_ 

-.

Land Resources - Land as resource land degradation causes -Man induced LandslidesSoil erosion-prevention of Soil e.rosion

l:::r"'"Y::'::r.- 
ro1"r:Distribution-Deforestatio - causes of deforestation

ffi?''-*";,"-fOrestfv - Profecfinn nf Dn-^^+--- n -n
l" #::ll1 ^:l' :l I :* 

*,, Refore stati on o f s acred r;f :il":H'# ;::;Social movements - Chipko movement _ Apikko movement
.*r!, ,:lr5&

PD Sharma.

Misra. S.N.

1996 Ecology and environment
2010 Pandey Essential Environmental studies

\(' Sh.-"\V



Es - 3s P @tective paper -rr-A): RESouRcE MANAGEMENT

L Production of bi*ogas
2. Production of Hyirogen gas
3. Production of vermicompost
4' Rainwater harvesting -es n iiitrr. qd;ii& iifiui'on rhe rooftop5. Techniques of restoration of lakes
6. Techniques of conservation of WetlaniJs
7. Identification of different types of coal
8. Finding the calorific value olcqal.
9' 

;ffiJlt"te 
Estimation of conversion of inorginic carbon to organic carbon by

10' Quantitative estimation of oxygen released into the atmosphere by plants.

\<'E\^*^\>d

i



M.Sc. III-SEMESTER ENVIRONMENTAL SCIENCE SYLLABUS
ES -304 T (Elective paper -rr-B): HAZARDous AND BIOMEDICAL WASTE

MANAGEMENT

Unit I

1. Hazardous Waste:Types_Status _Impacts
2' Types of hazardous wastes-characterization and listing
3. Status of hazardous waste generation -Disposar practices in India4' Impacts of hazardous waste on Environment- Soil-Groundwater-coastal5' Impacts of hazardous waste on wildrife and human health

Unit II

1' Hazardous waste Treatment- Storage-Disposar Facilities
2' waste processing- Secure landfilr -Incineration -Recycling
3' Hazardous waste determination and disposal site selection
4' EIA and mitigation approaches for environmental impacts
5. Case studies and best practices

Unit III

L Biomedical waste definition _ Category of waste
2' Management -segregation-collection -Transportation
3. Treatment and Disposal system-Incinerator-Autoclave-Microwave
4. Worker safety in Handling Hazardous waste
5' Legislation in India: Biomedical Wastes (Management and Handling) Rules,l99g

Books Recommended

1' Harry Freeman, Harry M' Fteeman., Standard handbook of Hazardous waste
treatment and disposal. Mc Graw Hill. (199g).

2. Hazardous waste Management, LaGrega M.D., Buckingham p.L. and Evans J.c.,
Waveland pr Inc., 2010, Reissue Edition

3' Harish K.(2001) Environmental Health Hazards. Sarup& Sons, New Delhi.4' waste Management Practices: Municip al, Hazardous and Industrial, John pichtel.
CRC Press, 2014,2nd Edition

5' Ministry of Environment & Forest: Guidelines fbr Transport, Storage and Disposal of
Hazardous Waste. New Delhi.

&u* l<. :\c*.\y"
CHA.IR PEI]5C i\J

,,^.E-n-vironmental

Qa\.u. u.,. J. i ll
Scie;ti;l /+a --.l:* -r^



M.Sc. ENVIRONMENTAL 
SCIENCE

Es-308 p (Ere*ive paper 
" fiffi;#i_?fr'oro BT'MEDT.AL wASrE

1' Examine physical and chemicar characteristics of hazardous wastes2. Composition of industri" n"r*d""s wastes3' ciassify waste as hazardou, o. *rr-rruzardous waste according to regurations4. Classification and segregation;;. biomedical waste5. Waste disposal e.rt f.u;ti.rr-r, n".p,o,,,_ Sampling techniques^r", n";i;;;;
7 ' studv orcoror coding r"' ;;;;;;J#*,:'.loiur,"8. Mapping ofpercolatio.r rutJfor-Orrrr*r, soil types9. site suitability studies fo. fruru.Oour'*urr" disposal site10. Studies on sire suitability f;$.ll"tion of incarnarion pl ts

&tt* ) .'St-d\
I

Co-oi"riin;rt"ai
Fnvironrnental liciencs

Univ. College c,f Sci.:ri,:r:
usmania University, HyderaLii..



l' 
itfif*ation 

and Bioremediation- Degradation of cellurose-Hemice'uroses 
-

Biodegradation

Bioremediation

Unit II
1.

2.

3.

4.

5.

Unit III

, 
;lffiH:1?n:;H;*;ffi il:T,l_ * : il;"ffi:il*::,,j:

<h....J, IilOlndrnq+^*- ar-Bioindicators_ Algae *d _".;;;;;;,

ryfffi: tri fl""t ""'j|i 
des - Mas s c ulti vati on and appl i c ati o n o r Rhizo bi um,

ffi;*:::r5 i::p",^,:" of arkarine and sarine sols
;ffi:ffi r#::::"ii;i1-4ffiffi ;'ffi ::nxa,i.n
Itr?:l'*xffi:;y.il*g;i"iil,trT:ilffi ,T:Hi."-,os,ing
lTiii;J,ffi i:::"i::':l"i'-;;ffi !l.l,H::T,'"ilffiB acittus thuringensis, Nuclearilil;j:,:"ff: Pseudomonas_

2.

3.

1' Industrial Microbiology- Fermentation technorogy- Bio-fermentors -Major productsofmicrobes -Alcoholq *,tot*.r,Aminoacids 
and organic acids2' Immob'ization technolot, -tt.*"os of Immobi;;; and applications3. Hydrogen Evolving UactJ.iu _ rr.r*rurrorenesis4' 

t*itil*: 
Microorganisms in mineral recovery, indirect leaching, and directt 

p.?:[ff'H::*;1ffffjffi:|;:'ion, tvpes and their apprication in environmenr,

Books Recommended

1. Microbial ecology fundamentals and applications - Ronald M. Atlas and
n Wesley Long-* Inc. _ l99g
applications _ Bnice. E. Rittmann and

-- SK Agarwal ApH pub. 199g.

g\fud" \r.\\o.)p
CHAIR PERSON B.O.S. in

Envlronmental Scrence
University Coilege of Science

Osmania Universlty
Hyderabad-5OC OO7.
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5.

6.

7.

8.

9.

10.
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M.Sc. ErYVrRO|IMENTAL SCIENCE
(practical Syllabus)

ES -404 P (core paper -r): EN'vTR'NMENTAL BroTEcHNoLoGy
,--.i_ _..:ija:-::.. 

,_ ,: .:_ jj. . .ir , ._r .

Demonstration of agarose gel electrophoresis
Biosurfactant isolation and its characterization
Demonstration of the ferment€rand.,its part.and-its firnctioning
Use of microbes in fermentation technology (Alcoholr, arrtiuioti.r;Isolation ofpure cultures in fermentation processes.

s

sms

Vermicomposting

gi/e/* |<.st^J-\y
CHAIR PERSON B'O'S' in

Environmental Science

UniversitY Coilege of Science

Osmania UniversitY
' HYderabad-S00 007'

Coordinator
. Envlronmental Science
, Csllege pf

UnlversiV, d,



r{SG. IV.SETESTfN. W SCIETICE S}I-L.{BUS
Es -{(D T (core paper -2): ENVTROI\|,IIENTAL To)ilcolocy

Unit I
1' Basic concepts of Eco-toxicology - Introduction to eco-toxicology - principles of

toxicology- Scope of toxicology
2' Types of toxic substances - Degradabre and Non-Degradable
3. Factors influencing toxicity-Drug Toxicity
4' Biochemical basis toxicity - Mechanism of toxicity and receptor mediated events,

Acute And Chrbnic toxicity
5' Toxic agents- Metals -Solvents -Vapours - Radiation -Chemical carcinogens- Food

additives

Unit II:
L Toxic substances in the environment - Sources and Entry routes
2' Transport of toxicants by air and water: Transport through food chain

bioaccumulation and biomagnifications of toxic materials in food chain.
3' Toxicology of major pesticides- Biotransformation - Biomonitoring -Concept and

groups of bio-indicators
4. Environmental impacts of pesticides
5. Physiological and metabolic effects of chemicals on flora and fauna.

Unit III
1. Evaluation of toxicity -Methods and classification of toxic materials
2. Concepts of Bioassay- Types- Characteristics
3. Importance and significance of bioassay- Microbial

Bioassay test models and classification.
bioassay for toxicity testing-

4' Threshold limit value- LCso- LD5e-Toxicity Testing -Concept of Dosimetry: lethal,
sub-lethal and chronic tests

5. Dose response curyes

Books Recomlnended

l. Principles of Environmental roxicology: L C. Shaw and J. chadwick; .l.aylor

&Francis Ltd
Environmental biology and Toxicology, by Sharma p.D. Rastogi and Lamporary.,
1994.

3. Environmental Pollution and Toxicology - Meera Asthana and Astana D.K.. Alka
printers, 1990.

4. D.K Asthana Environmental: problems and Solutions (2005)
5' Basic Toxicology, Frank .C. Lu, Hemisphere Publishing Corporation, New york,

Washington (1993)

2.

tltr',:i i:;il,r'.riij $..;.-:,S. iit
F-l'i,l-i'ri..'.j.tl - ir. . r

UniveisiL.v Clrle,;e ci. i'..1ce
Csmania Universlty,
Hycerabad-5C0 007.
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Co-ordinator
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M.Sc. ENVIRONMENTAL SCIENCE
(Practical Syllabus)

ES -405 P (core paper -2): ENvIR'NMNETAL Toxrcolocy

1' Effect of efflupnts containing heavy metals on seed germination2. Determination'of LC5e and Lbso3' Methylene Brue Reduction Test (-MBRT) for testing milk samples4' Identification of residues of pesticides on fruits/vegetables5' Effect of sewage srudge containing heavy metals orir..d germination6' 

"?tJ|ffi::Tn 
of dust accumulatio",r on leaf sampres for potuted and conrrol

! Test of carbohydrates and protiiiffiin fbod stufFs8' Determination/estimation of adurterants in food samples9' Toxic effect on chlorophyll content of the plants 
""oo* to toxicants/pollutants10' Study of symptoms and effects of heavy metals on plant growth
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M.Sc. IV-SEMESTER ENVIR'NMENTAL SCIENCE SYLLABUSES 403 T (Erective paper rrr-A): EN'TR.NMENTAL TM'ACT AssESsMENT

Unitl :;
l' EIA Definition -Need - Scope -objectives - concept And origin2. Types of EIA and EIA notification 19943' Stages of EIA - Environment Impact Evaluation and Statement4 

i:,""','#ffi:lX?fi:o;:i;:u,"li,'. a*" raii, w,rer, Biorogicar Environment) -
5' EIA methodologies - checklist, Matrices and Networks, cost Benefit Analysis

Unit II
1' Environmental Audit -Basics of Environmental Audit and its need2. Types of Environmental Audits
3. Environmental Appraisal and Environmental Accounting4' Life cycle Assessment - Environmentar audit: pre-post audit process5. Eco labelling and EIA Format

Unit III
1' Prediction and-Evaluation of Impacts - Application of Environmental Standards- ISo1 4000 standards certification
2' 

,tili::ffixtal 
Management Plan (EMP)- Environmental Monitoring public

3' Air (Prevention and control of pollution) Act lggl and r9g74' water (prevention and control of pollution) Act-1 974 and rggg5' 
:il::"#il"Hl1Tction 

Act 1e86- wild Life protection Act-je72and I ee 1- Forest

Hill, New york.

I 9e8)

nt, Belly Bowers and Marrio tI 1977.
hrivastava, ApH pul. _2 003.

gx?/t1'
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M.Sc. ENWRONMENTAL SCTENCE
.. .,@rattical 

Syllabus)
ES -406 P (EICCtiVE PAPCT III-A): ENVIRONMENTAL IMPACT ASSESSMENT

l EIA methoO, LA variables
2. Cost - benefit analysis
3. Elements of ISO f +OOO series standards

cedures and report writing
easurement methods

lanning,*-

8. Preparation of Environmental Impact Statement9. Predicting techniques (impact Or"ii"rron)
10. EIA Format
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M.SC. IV-SEMESTER ENVIRONMENTAL SCIENCE SYLLABUS

ES 403 T (Elective Paper III-B): URBAN ECOSYSTEMS AND GREEN CHEMISTRY

Unit I

1. Introduction to Urbanrzation- Urban Sprawl and environmental issues

2. Urban ecosystem- bOmmodittzationof nature metros, cities and to',4'ns as sources and

sinks ofresources
3. Resource consumption and its.sg-cial, cultural, qponomic and ecological perspectives

4. Urban transformation causes

5. Increasing challenges posed by modernity for the environment

Unit II

l. Natural spaces in a city - Scope -Importance - Threats to nature in the city

2. Organizalion and planning of green spaces such as Parks, Gardens and Public spaces

3. Concept ofgreen belts; urban natural forest ecosystem as green lungs

4. Introduction to Green buildings- Urban Govemance -Smart cities

5. Manasement of Urban Environment

Unit III

1. Introduction to Green Chemistry- Principles and recognition of green criteria in

chemistry

2. Biodegradable and bio-accumulative products in environment

3. Green altematives- Photodegradable plastic bags - Green practices to conserve natural

resources (organic agriculture, agro-forestry, reducing paper usage and consumption)

4. Waste reduction instead of recycling - Carbon Credits

5. Role of advancement in science in developing environmental friendly technologies

Books Recommended

1. Gaston, K.J. 2010. Urban Ecology. Cambridge University Press, New York'

2. Richter, M. & Weiland, U. (ed.). 2012. Applied Urban Ecology. Wiley-Blackwell-

UK.
3. Anastas, P.T. & Warner, J.C. 1998. Green Chemistry: Theory & Practice. Oxford

University Press.

4. Arceivala, S.L. 2014.

5. Green Technologies: For a Better Future. Mc-Graw Hill Publications'
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M.Sc. ENVIRONMENTAL SCIENCE

(Practical Syllabus)

ES -406 P (Etective Paper III-B): URBAN ECOSYSTEMS AND GREEN CHEMISTRY

1. Estimate the carbon credits of various activities

2. Identify the greenbelt areas, types of plants and measures for improvement

3. Determination of carbon footprint of solid waste

4. Prepare the green audit ofselected areas

5. Identify the urban green space (parks and garden) and explore the types of plants with

its importance

6. Preparation of briquettes from municipal solid waste

7. Reuse and recycle of construction-and demolition waste

8. Reuse and recycling of plastic items

9. Study the types of biogas plant and biogas production from organic waste

10. Combustion efficiency evaluation -design of a biomass cook stove
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