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SYLLABUS FOR PH.DO ENTRANCE TEST |N EMVIRONMEMTAL SCIENCE AND DISASTER
MAMNAGERMENT

PART-A

Part -A shall conslst of 50% objective type compulsory question of 1 mark each based on
research methodology. It shall be of generle nature, intended to assess the research
aptitude of the candidate. It will primarily be designed to test reasoning ability, data
interpretation and guantitative aptitude of the candidate,

PART -8B

Part-B shiall also consist of 50 objective type compulsory question of 1 mark each based on
the syllabus of the subject at Miasters level as per the broad headings below:

1. Fundamental of Environmental Sciences.

2. Environmental chemistry.

3. Environmental Blology,

4, Envlronmental Geosciences,

5. Energy and environment

6. Environmental pollution and comtrol,

7. Solld and Harardous Waste Management.

E. Envirenmental Assessment, Management and legislation.

0. Statistical Approaches and Modelling in Environmental Science,
10, Disaster Management and Contemporary environmental 1ssues.

1. Fundamental of Environmental Sciences
Definition, Principles and Srope of Environmental Science. Structure and cnmpﬂsﬂiﬂﬂ_ﬂf
atmosphere, hydrosphere,  lithosphere and  biosphere. Laws of thr.-rmnd'.mamu_:t.
Mataorological parameters - pressure, temperature, precipitation, humidity, mixing ratin,
taturation miking ratio, radiation and wind velecity, adiabatic [apie rate, .,-nwr.:.nm:nt.:al
lapse rate. Wind roses. Interaction hetween Earth, Man and Environment, Blogeagraphic
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provinces af the world and agre-climatic 2ones of indis, Concopt of sustaimable
dewelopment. Matural resources and their assassment. Bemote Sonsing and G15; Principles,
Enatonmental eduralion and awarensss, Epdranmental pihice,

Environmental chemistry

Fundamentals of Envircnmental Chemistry: salubility of gases in water, the carbonate
syitem, unsaturated and saturated hydrocarbons,

‘EDITLP'DHHUH of air. Particles, tong and radizals in the atmnsphere_ Cnemical spedcation.
LChemical processes in the formation of inorpanic and organic particulate matters, and
phatochemical reactions in the atmesphere, Osygen and Ozeae chemistry, Photachemical
Emog,

Water as a universal salvent. Concept of DO, BOD and COD. Sedimestation, coagulation,
flecculation, filtration, pH and Redox potential [Eh). '

Imorganic and ofganlc cotpunents of solls. Blagesshemical cpdes — milregen, carbeon,

phosphorus and sulphur. Tosic chemicals: Pesticides and thelr chasilicition and  effects.
Rinchemical aspects of heavy metals (Hg, Cd, Ph, Cr] and metallolds (As, Se). 00, 03, PAN, VOO
and POP. fafﬂﬂﬁQEl'li- in the air. F‘rlnn:lples ol an:ll'!,ll;im| rnelhnds; Titrimetry, Grawimetry,
Calorimatry, Chromatography (Pager Chramatagraphy, TLC, GE and HPLC), Flame shotometny,
Spectrophatosmeter (LW-AIS, 4A5),

i

Envirenmental Biology.

Ecology as an Inter-disciplinary science. Origin of lile and speriation. Human Ecology 2nd
settlement. Ecosystermn Structure and functions: Struetures - Biotic and Abiatic companants.
Functions - Energy low in ecosystems, energy flow madels, food chains and food webs.
Hingeochemical cycles, Erological successlon. Spedies diversity, Concept of acatone, edge
effects, ecological habitats and niche. Ecosyctern ctability and factars affactng stability.
ECOSyEtam Serices.

Basis of Ecodystern clissification. Types of Ecosyster: Desort dhot and cold), fesest,
rangeland, wetlands, lotic, lentic, estuarine [mzngrove)], Oeeanir,

Elarnes: Concepd, classification and distribution. Characteristics of differant blames: Tundrs,
Talga, Grassland, Deciduous forest biome, Highland Icy Alpine Biome, Chapparal, Sawannas,
Tropleal Rain Forost,

Fopulation ecology: Characterictics of population, eancept of carmying capacity, population
growth and regulations. Population fluctuations, dispersion and metapopulstion, Concept of
rand 'k specias. Keystone specles,

Community ecalegy: Definitlon, community concept, types and Interaction - predation,
commensallsm amd parasiism . Riological inwasions.

Biodiversity and its conservation: Definition, types, Importance of biodiversity and threats to
blediversity, Concept and bzsis of identification of *Hetspols'; hatspots In India, Measares of
biodiversity, Strategies for bdodiversity conservation; in situ, ex sity and in vitra
consenvation. Mational parks, Sanctuarics, Protected areas and Sacred proves in India.
Concepts of gene pool, biopiracy and bio-prospecting. Concept of restoration ecology.
Extinct, Rare, Ehdangered and Threatened florz and fauna of India.

Enwironmental Biotechnology; Bioremediation = deflnition, types and role of plants and

microbes for In situ and ex situ rermedlation. Gioindicators, Blofertlizers, Biofuels and
Biosensors,



4.

6.

Environmental Geoselepess.

Qrigin of earth. Primary geochemical differentiation and formation of care, mantle, crust,
and hydrosphera.

Loncept of minerals and rocks. Formation of izneaus , sedimentary and meatamorphic recks.
Controls on farmation of landforms - tectanic including plate tectanic and elimatic,

Energy budget of the earth, Earth's thermal enviran men and seasons.,

Coriolis force, pressure gradient force, frictional forca, geo-strophic wind fiald, gradient
wind. Indian monsoon, droughts, Bl Ning, Ls Nina.

Geophysical fields. Weathering inciuding weatheting reactions, erosion, transpartation and
deposition of sediments. Soil forming minerals and process of soil formation, |dentification
atil characterlzation of clay minerals, Sail physical and chemical propertios, soil ypes and
climate control on soil formation

Energy and environment

aun a5 source of energy; solar radiation and its spectral characteristics. Fossil fuels:
classification, compositlon, physico chemical characteristics and energy caontent of coal,
petroleumn and natural gas. Gross-calarific value and net-calorific value.

Principles. of generation of hydro-power, tidal energy, ocean thermal ensrgy conversion,
wind power, geathermal cnergy, solar energy isolar cellectors, pholo-valtaic madules, solar
paneds),

Muclear energy - fission and fuslan, Muclear fuels, Nudlesr reactos — principles and tepes.
Bicenargy: methods to prodwce anergy from bioinass,

Wind enargy: harness process and principles.

Environmental pallution and control.

dir: Materal and anthropogenic sowrces of pollution. Primary and Secondary pollutants,
Transport and diffusion of podlutants. Method: of manitoring and contenl of air pallution
sz, Mo, C0, SPM. Effects of p-l:l"lJtith.". art human I'J!'!illﬁhl phands, animals, matersials and on
climate. Acid Rain. Air Quality Standards.

Water: Types, sources and conseguencess of waler pollution, Physico — chemical and
Bacteriological sarmpling and analysis of water guality, Stondards, sewage and waste water
treatment and recyeling. Water quality standard.

Sail: Physico — chemical as bacteriobogical sampling a5 analysis of sail guality. 5ofl Pollution
Contral. Industrial waste effluents and heawy metals, their intemction:  with  soil
components, Soil micro — organisms and their functions, degradation of different
insecticides, funpicides and weadlcides in soil. Different kings of synthetic fertilizers [ NP &
K ] and their interactions with different components of scil.

Mgise: Sources of noise pediotions, rmeasurement of noise and Indices, effect of
meteoralogical parameters on noise propagation. Moise exposure levels and standards.
Maise control and abatement measuzes, Impact of noice an human health.

Marine : Sources of marine pollution and contral. Criterla employed for disposal of
pollutants in marine system-caastal management,

Radioactlve and Thermal Pollution.

Solid and Hazardous Waste Management.
Solid Waste - types and sources, Solid wasle characteristles, ganeration rates, solid waste
romponents, prodimate and ultimate analyses of solld wastes. Solid wasle collection and



transpertstion: container systems - hauled and staticrary, layout of collection routes,
transfer stations and transporctation. Solid waste procescing snd recavery Aecycling,
recovery of materials for recycing and direct manufacture of solid waste products.
Electrical energy generation from salid waste [Fuel pellets, Refuse derved fuels),
compuosting and vermicomposting, binmethanation of solld wacte. Dispesn’ of soiid waste
— sanitary land filling and its mansgement, incineration of solid waste, Hazardous waste —
Types, characteristics and health Impacts. Hazardous waste managemeant: Treatment
Methads — neutralization, oxidation reduction, precipitation, seclidiflcation, stakdlizatian,
Incineration and final.

e-waste: classification, methods of handling and disposal,

Fly ash: sources, composition and wtilisation. Plastic waste: sources, consequentes and
managermeant.

& Environmental Assessment, Management and Legislatian
Aims and objectives of Environmental impart Asscesment |EA) Erwirgnmental Impact
Statement (EIS] and Emvironmental Management Plan {EMP). ELA Guldelines. Impact
fssessment Methodalogies. Procedune For raviewing ElA of developmental projects. Life-
evcle analysis, costbenefit analysis. Guidelines for tnvironmantzl Audit. Environmental
Flanning as a part of 14 and Environmental audit. Ervirenmental Management System
Standards (15014000 scriesh. EIA Notification, 2006 and arnendments from time to time.
Ecodabeling schemes.
Environtmental Laws in India: Constitutional provisions in India [Article 488 and SLA.
Wildlife Protection Act, 19792 amendiments 1201, Foeest Conservation Act, 1980, Indian
Forest Act, Aevized 1982, Bloloagleal Diversity Act, 2003, Water |Prevention and Control of
Pollution} Act, 1974 amended 198E and Rules 1975 Air (Prevention and Control of
Pollution} Act, 1981 amended 1987 and Rules 1983, Enwironmental (Procection) Act, 1986
and Rules 1986, Motor Vehicle Act, 1388, The Hazardous and Other Waste [Managetnent
and Transboundary Movement] Rules, 2016, The Plastic Waste Management Rules, 2016,
The Blo-Medical Waste Management Rules, 2016, The Solid Waste Management Fules,
2016, The e-waste {Management] Rules 2016, The Pubdic Liability Insurance Act, 1891 and
Rules 1991, Walse Paollution [Regulatioh 9 and Control] Rules, 2000, Coastal Regulstian
Zanes (ORZ] 1931 smended frorm time to time. National Forest folicy, 1988, Mational Water
Policy, 2002, Mational Ervironmeental Palicy, 2006.
Emdrenmental  Conwentions  and  Agreements:  Stockholm  Conference on Human
Environment 1972, Montreal Protocol, 1387, Conference of Parties (COPs), Basal
Conwention [19289, 1992}, Ramsar Convention on Weatlands (1971), Earth Summit at Rig de
laneirg, 1992, Amanda-21, Convertion on Biadiversiby [1992), UNFCCC, Kynta Protocaol,
1997, Earth Surnmlt at lghannesburg, -2002, AIOH420, UM Swemmil on Millenniom
Developrient Goals, 2000, Copenhagen Summit, 2009. IPCC, and WNEP.
&, Statistical Approaches and Modelling in Environmental Sciences
Attributes and Variables: types of variables, scales of measurement, measurentent ot
Central tendency and Dispersion, Slandard erred, Moments — measura of Skewness and
Kurtosis, 8azic concept of probability theory, Sampling theoary, Bistributlons - Narmal, lop-
narmal, Bimomial, Poissen, t, 2 and F-distribution. Correlation, Regression, tests of
hypothesis (c-test, 2 - test ANOVA: one-way and two-way); sighificance and confidence
limits. Approsches to development of amdronmental meodels; linear, simple and multiple
regression modets,
11. Contemporary environmental Issues and [Hsaster Management.
Global Enwironrmental 1ssues — Blodiversity loss, Climate change, Otone layer depletion, Sea
Iewel rise, International efforts for envirgnmental protection. National Action Plan o
Climate Change [Eight Mational missions — Mationad Sofar Mission, MNational Mission tar



EI'!h-’.fl'lI:Ed Energy Efficiency, Mational Missiza on Sustinahble Habizar, Mational Wihter
E""I“ID”' MNaticnal Mlssion for 5U51-1il'li'1§ the Himalawan Ecasystem, Natianal Mission far 2 10
Green India’, Kational Mission for Suslainals’e Agnculture, Mational Mission an Strategic
Knowledge for Climate hange.

Environmental issues rolated T water resoufee projocts - Warmada dam, Tehsi dam, Almatti
dam, Cauvery and Mahanadi, Hyd*n-power projects in Jamme & Kashmie, Himachal and
North-Eastern States,

Chizka movement, Appika movement, Sitent valley movemant and Gandhamardhan
movement. Pegple Blodiversity register. Wild life corservation projects; Project tiger, Project
Elephant, Crocodile Conservation, GOI-LNDF Sea Turtle preject, Indo-Rhing vision. Carben
sequestration and carbon eredits. Waste Managermest — Swachha Bharat  Abhivan.
Sustainable Habitat: Green Building, GAIHA Rating Morms, Wehiculas emission normsin "'"_:"El-
Epidemiclopical lssues: Fluorosis, Arscnoooes,,

Envirgnmental Disasters; Minnamata Disaster, Love Canal Disaster, Ghopal Gas Disaster,

1984, Chernobyl Disaster, 1986, Fukusima Da'ichi nuclear Disader 2011 landslide. fiond,
earthguake and etz,
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