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Yeal | Semeste | Papel Paper Titl (C ¢ Marks Total
no. N/ marks
o Theory | Int. .
) Ass.
I Water Treatment and/ggg@/y 80 20 100
Il Wastewater Treatrr\}\%d )) 80 20 100
1 I Air Pollution Control, —~ 80 20 100
v Solid and Haza{d:c;)%\ Waste 80 20 100
M.Sc. Managemer@ .
I Practical ment and Supply 80 20 100
Year | \\;\\
Practical ater and Air Pollution 80 20 104
Il -
\% ElA-and Environmental Laws 80 20 100
i
\ Pollution Control and Industrial Safety 80 20 100
v
Vi Environmental and Energy 80 20 100
Management
VI Sustainable Environment 80 20 100
Practical| Environmental Management and 80 20 100
I Sustainable Environment
Project | Project (Dissertation) 80 20 100

Note: The syllabus is based on 4 theory periodsyssk per paper of one hour duration and 8

practical periods per week per batch



General Instructions:

The examination shall comprise of four papers is #emester and one practical and a

dissertation (project work).

Practical examination will be of twelve hours digatand will be extended over two

days.

Each theory paper will be of three hours duratiot shall carry 80 marks.

The examinee shall be required to pass in theatypaactical’s, separately.

Distribution of Practical Marks (Semester 1V, practical I)

One major experimel
Two minor experiment:
Certified practical record bo

Certified tour report/field dia

a A W N

Viva-voce

30 marks P

% \\\
30 marks (1 marks e@
AN
05 marks ‘< \\‘
//’,17\&:‘//
05 ks )
mare N\

10 mark\&xQ
P

Total 80 me/x/rfk§\7 // )




Scheme of Teaching and examination under credit grade semester pattern for
M.Sc. Il year (Semester 111 and IV) Environmental Science

Teaching Scheme

Examination Scheme

Theory (Hrs/week)
Semester Paper/ Max. Marks Min. Passing
Practical Th. Pr. Total | Duration Total Marks
(Hrs) Theory Internal Marks Theory | Practical
Marks Marks
1l | 4 -- 4 3 80 20 100 40 -
1 1l 4 - 4 3 80 20 100 40 -
1 1 4 - 4 3 80 20 100 40 -
1] IV 4 -- 4 3 80 20 100 40 --
1 Practical | - 8 8 12 80 20 /160 - 40
I Practical Il | -- 8 8 12 80 20 | ~\100v - 40
1T Seminar 2 - 2 - 25 {25 10
Total 18 16 34 - -- - \MK)ZS 170 80
\ ))
N
Teaching Scheme . Ek@jn}éiion Scheme
Theory (Hrs/week) (¢ -
Semester Paper/ W?g Min. Passing
Practical Th. Pr. Total | Duration //’ Total Marks
(Hrs) ‘I'/héo\ _J) Internal Marks Theory Practical
(Marks | Marks
\Y% \' 4 - 4 3 .80’/ 20 100 40 -
v VI 4 - 4 3 | 80~ 20 100 40 -
\% Vi 4 -- 4 3 — |\ 80 20 100 40 --
v Vil 4 - 4 3 | 8o 20 100 40 -
\% Practical | -- 8 8 12— 80 20 100 -- 40
\Y% Project - - -- -- 80 20 100 - 40
[\ Seminar 2 2 = - -- 25 25 10 -
Total 18 N - 625 170 80




Semester 111
Paper |
Water Treatment and Supply

Unit |; Water Sources

1. Quality of water: Wholesome water, reason for the analysis of watepurities in
water-suspended, colloidal, dissolved. Examinatadnwater-physical, chemical and
biological test, maintenance of purity of water.

2. Quantity of water: Measurement of rainfall, rate of demand, factdfeciing rate of
demand, variations in rate of demand, estimatingufation, factors affecting estimated
population.

3. Sources of water supply: Surface and underground seuq:es types of walldyof a
well, test for yield of a well, design of intakatake tOV\/eFS, infiltration wells.

: , = \>
Unit [1: Physical Treatment AN //
‘/// \A’

1. Physical treatment: Important unit ope{atidﬁs,/gas transfer, ion ti@anssolute
stabilization, solid transfer, schematic | valter treatment plant.

2. Préiminary treatment of water: screens ifrpose types, aeration-theory, types of
aerators, factors governing aeration, gestgrv}:ermmn of aerator’s.

3. Sedimentation: Theory, sedlmentatloﬁ ténk horizontal, circulaopper bottom, design
consideration. }(

— - N

~

Unit 111: Chemical Treatment (. N

1. Coagulation: Theory, co
optimum coagulant dosedy:

2. Filtration: Theory, types 0
construction and operation

3. Disinfection: Basic, the ory, chlorlnatlon forms-(Bleaching powdkquid chlorine and
chlorine gas), OZO\n\I:"[I n, ultra purification, Wadiation.

}\)0? goagulants chemical reactions, giosd coagulants,
ar test apparatus. lHitoon- theory, operations.
filters (Slow sand filter, rapihsl filter and pressure filter),

Unit I'V: Distribution System

1. Water distribution: Classification, gravity system, direct pumpingteys, methods of
supply, economical and topographical considerations

2. Distribution system: Layout of distribution system, dead end systend gon system,
ring system, radial system, design consideratiodistribution system, maintenance of
distribution system.

3. Pumpsand pumping: Necessity of pumping, pumps classification (dispiment pumps,
centrifugal pumps), operation of pumps, detectiod prevention of leakages



Booksfor Reference;

1. Instrumental Methods of Analysis: Willered Meritcaibean (CBS Publication, New
Delhi)

2. Wastewater Treatment for Pollution Control: Soli Akceivala, Tata McGraw Hill
Publishing Company, New Delhi

3. Water Supply & Sanitary Engineering: G.S. Birdie

4. Textbook of Water Supply & Sanitary EngineeringK.SHusain

5. Water Supply & Sanitary Engineering: R. C. Rangwata S. C. Rangwala, Charotal
Publishing House, Anand.

6. Wastewater Treatment: M. N. Rao, A. K. Datta, IBlibilshing Company, New Delhi.

7. A Textbook of Sanitary Engineering: Vinayak GhamuEngineering Book Publishing
Company, Pune.

8. Water Pollution: V. P. Kudesia, Pragati Prakasiheerut. .

9. Environmental Problems and Solution: D.K. Asthasaghand and Company, New
Delhi.

10.A Textbook of Environment: K. M. Agarwal ar(q @ﬁk&ar Macmillon India Ltd,
Nagpur N

11.Environmental Engineering: H S Peavy, D R me @n‘ﬂ:hobanoglous McGraw Hill.

12.Introduction to Environmental Engmeermggand@c&arﬁllbert M Masters and W P Ela,
PHI publication. P

13. Environmental Engineering: G Kiely, Tatg\M

raw Hil




Semester |11
Paper |1
Wastewater Treatment

Unit |: Wastewater Sour ces

1. Sources of wastewater: Fundamentals of wastewater, domestic and inc@listrastes,
system of wastewater collection, concept of treatme

2. Quality of sewage: Properties of sewage (physical, chemical andolgiohl), cycles of
decomposition, analysis of sewage (physical, chanaicd bacteriological tests), relative
stability, population equivalent.

3. Quantity of sewage: Measurement of wastewater, dry weather flow,starater flow

rates. ,\\
Y
Al \\
Unit I1: Wastewater Engineering // \\\\5
\

/

1. Basictermsand plant layout: Concept of mass4oad detentlon time (hydrawtemtion
time), horizontal and settling velocity, Wequml rate, organic loading, food to
microorganism ratio, mean cell reside @Q\ﬂm@ aytic loading, volumetric loading.
Wastewater treatment plant layout: |mpa _of floaterand mass loading factors on
design; evaluation and selection of }jeSIg@ flovesaind mass loadings; elements of
conceptual process, preparation Qf hydraullc profiDesign of sanitary sewers,
construction and maintenance of sewens\

2. Design of preiminary and prlmaTy ‘units; Design of sump and pump wells,
equalisation basins, screen ché\mbérs grit chamberated grit chamber, oil and grease
trap, settling and sedlmentatlon\tanl/(s

3. Design of biological units: Desigr of activated sludge process, secondaryirgetink,
waste stabilization pond, trickling filter tankobiowers (vertical trickling filter), sludge
drying bed. \ /

1. Primary treatment: Objectives and classification of wastewater treatimmethods,
screens- types, grit chamber: purpose, typesdigposal.

2. Primary treatment processes. Detritus tank, skimming tank-operation plain
sedimentation tanks (rectangular, hopper bottomcaadlar tank)

3. Coagulation: Necessity, principle of coagulation, differentagalant and their action,
mixing devices for coagulation.



Unit IV: Secondary and Tertiary Treatment

1. Filters: Contact beds- theory, construction and workingckling filters- theory,
working, design aspects, bio filters.

2. Biological treatment process. Definition, action of activated sludge, flow drag,
method of aeration (diffused air, mechanical agraxtended aeration, aerated lagoons)
sludge bulking, SVI, SDI. Stabilization ponds (cadidn ponds), oxidation ditch, aeration
ponds, aerobic ponds, facultative ponds, rotatingobical contactors, disposal of
sewage

3. Tertiary wastewater treatment: Removal of suspended solids, removal of dissolved
solids, nutrient removal, ion exchange, reverse asssn recovery of materials from
process effluents. Granular media filtration, amraaemoval, chlorination. Wastewater
treatment for pulp and paper, iron & steel, andesnmdustry.

A
Booksfor Reference; /\\>Q
N

1. Wastewater Treatment Concepts and Design Agp@éch Karia and R A Christian,
PHI Learning Private Limited.

2. Environmental Chemistry: B. K. Sharma, GoeI\Puhtth-louse Meerut.

3. Wastewater Engineering: Metcalf and .E ZData MeGHIll Publishing Company,
New Delhi. ,

4. Environmental Chemistry: A. K. De, WueyE;\stermMed New Delhi.

5. Environnemental Pollution: H. M. DI)((‘ /Néw York.

6. Environmental Chemistry: B. K. Sharma@nd H. KoyMilla Publication, Meerut.

7. Introduction to Environmental Engineefing: Mackenti Davis & David A. Cornwell,
McGraw Hill Publishing Compaﬁy,Néw Delhi.

8. Basic Water Treatment: George\%ff?(ethurst Sciemificlishers, Jodhpur.

9. Chemical and Biological Methods for Water Polluttudies: R. K. Trivedy, P. K. Goel,

Environmental Publication, Karad.

elhi

10. Water Pollution and disp§5+ f Waste water on LdddN. Mahida, Tata Mc-Grew Hill

Publishing Company, New:



Semester |11
Paper |11
Air Pollution Control

Unit I: Air Quality

1. Air quality: Definition, atmospheric composition and strasfion, urban and rural air

Unit I1: Atmospheric Sampling and Analysis

1.

Unit 111: Stack Sampling-and £
1.

2.

quality. Air quality of major cities of India andosid. Influence of natural and manmade
factors, activities for deterioration of urban qtyal

Sour ces of pollution: Stationary and mobile sources, criteria and miter@a pollutants.
Classification of pollutants-particulates and gaseoPrimary and secondary air
pollutants. Fugitive emissions. Urban heat islandrimmenon.

Indoor air pollution: Introduction; mats, coils and ae;qsol Spray. brdair quality in
urban and rural area. Indoor air pollution’s effect h\atlih Environmental tobacco
smoke, asbestos. Radon, odour and volatile org@nmpbunds sources, effects and
reduction techniques. Infiltration, ventilation aaid quatltyb Indoor air quality model.

//\\ Z

N\

Basic consideration: Consideration for se@pllng, various instrumsensed for air
sampling- high volume sampler, resp(rab_ dust $amgdine particulate sampler:
components, principle, working. Durati \Gf/samglperlod location of sampling sites,
sampling methods -sedlmentatlom\ flll;ratlon im@ngent methods, electrostatic
precipitation. —— NS

Gaseous sampling: Classmcathprqf \gaseous pollutants, inorganigides of carbon,
oxides of nitrogen, oxides 0@ sylphur 2F] ozone, ammonia, fluorine; organic:
hydrocarbons, methane, organosulfur, organonitrogempounds, alkenes, alkynes.
Sulphation rate, chlorine, :%captans, benzeneenel and xylene and benzopyrene.
Sampling of trace elemeqts air (viz. As, Pbgehdi.).

Particulate sampling: Analytical methods used for air pollutants SPMGHM, fine
particulate matter, dust k;‘r heavy metalslgsia in SPM.

Stack monitoring: Significance, planning, sampling train, samplpmnt selection for
circular and rectangular duct, isokinetic sampling.

Stack sampling and analysiss Sampling system, stack monitoring parameters:
particulate sampling, determination of gas compmsitmoisture content, temperature
and velocity. Methodology for measurement of,SRO, NH3, and particulate matter at
the source. Trace metals- As, Pb, Ni, Hg. Casaagadtor. Continuous monitors.

Air pollution and meteorology: Lapse rate, pressure system, wind, moistureaiterr
w.r.t dispersion. Atmospheric dispersion-Gaussiammerical, statistical, empirical and
physical. Plume behaviour. Source apportionment.



Unit 1V: Air Pollution Control

1. Particulate emission control: Atmospheric cleansing process, approaches to
contaminant control. Gravitational settling chansheentrifugal collectors, fabric filters
(bag house filters), electrostatic precipitatorSFE, wet collectors.

2. Gaseous emissions control: Adsorption, absorption, combustion, automobileission
control. Air pollution control costs- coal fired wer plants and automobiles emission.
Carbon sequestration through forestry. Green eldpment around industries.

3. Cleaner technologies. Particulate control: fuel substitution, procesedification. Gas
control: fuel substitution, fuel cleaning, flue gdssulfurization (FGD), NQ removal.
Condensation and flaring.

Booksfor Reference:
(A

. . . . . ~0 N .
Air Pollution and its Control: Sumit Malhotra (Poén F}Mbﬁ§hers, Jaipur)
Air Pollution: M. N. Rao (Tata McGraw—Hill publi ,'%\Egnpany, New Delhi)
Air Pollution: B. K. Sharma, H. Kaur (Krishna praken media, Meerut)
Pollution of our Atmosphere: B. Henderson, (SelMﬂm Hilger Limited, Bristol)
Fundamentals of Air Pollution: Richard W. Bowbeloriald L. Fox, D. Bruce Tunner,

and A. C. Stern (Academic Press, California) ©

Air Pollution control Engineering: NoeIQD\e\l\g@verfs‘lc(Graw — Hill international, New

York) B\)

7. Air Pollution: S. K. Agarawal (A. P. H! /Puhllshmgarporatlon New Delhi)

8. Air Pollution: V. P. Kudesia (Pragati' m@shan ENlet)

9. Standard Handbook of Envwonnfent@ Eﬁglneerlng o8dcEdition, Robert A Corbitt,
McGraw Hill Handbook. (N

10. Environmental Engineering: H SPeavy D R Rowe @ritchobanoglous, McGraw Hill.

11.Introduction to Enwronment‘ Engineering and ScearGGilbert M Masters and W P Ela,
PHI publication.

12. Environmental Engineering:-

Al S

o

Kiely, Tata McGraw/IHil



Semester 111
Paper |V
Solid and Hazar dous Waste M anagement

Unit |: Solid Waste

1. Characteristics of solid waste: Solid waste, changes in municipal solid wastalitjas
and characteristics. Types of solid waste, facédfscting solid waste generation rate,
composition (physical, chemical and biological) ataksification of solid wastes.

2. Collection system: Collection services, types of collection systepase and frequency
of pick up, collection equipment, transfer statiolegation of transfer station, rail haul,
route selection.

3. Separation and processing: At sources separation and processmg centrata@paand
processing. Mechanical size alteration, compgggebamtlon magnetic and
electrochemical separation, dewatering and drwmjéﬁglﬁcovery

(r

Unit I1: Municipal Solid Waste M anagement 7 /\\&\" )

\

1. Conversion of MSW: Incineration, corﬁgpstiﬁg, mechanical and thermalume
reduction, manual component separatldr\;d>

2. Land filling: Design criteria for sanitary landfills and opéwat problems with land
filling, leachetes generation control/aﬁaf{reatmemls production, GIS based site
selection for land filling. Land farming and deepllinjection.

3. Solid waste management: Sourcefsgr:eammon reuse, recycling and recoveénergy
from solid waste, refuse derweeL fuel, anaerobigestion and power production.
Gasification and pyrolysis. Integrate,}d waste mansge.

Unit I11: Hazardous Waste

1. Hazardous waste: Types of ha
waste. ldentification-of.
hazardous waste.

2. Toxicity of hazardous waste: Corrosivity, ignetivity and reactivity. Basic dgion of
toxicity, acute and “chronic toxicity, factors indlocing toxicity, dose response
relationship, toxicity testing methods, acute tayitest, chronic toxicity test, TCLP.

3. Public health hazard: Bioaccumulation and biomagnification, mutagericit
teratogenicity, carcinogenicity, genotoxicity, toxy due to pesticides, heavy metals,
food adulterants and radioactive substances.



Unit 1V: Hazar dous Waste M anagement

1. Management: Components of hazardous waste management planrdbasawaste
minimization. Treatment and disposal of chemicalstes-treatment and disposal by
industry, offsite hazardous waste treatment angodial. Waste treatment: solid waste
treatment, liquid waste treatment and gaseous wastment. Solidification and
stabilization. Thermal destruction.

2. Secured landfill: Function, acceptable wastes, site selection apdoapl, design and
construction. Treatment and disposal of leach&igs.remediation.

3. Waste minimization: Elements of a waste minimization strategy, bésefif waste
minimization, elements of waste minimization progravaste reduction techniques.

Booksfor Reference;

(M

1. Solid waste pollution: Dr. Aradhana Salpekar, Jdariaral(ashqn New Delhi, 2008

2. Principals of Soil Science: M. M. Rai, McMillon lezatlon N

3. Soil pollution & Soil organisms: P. C. Mishra

4. Environmental Chemistry: B. K. Sharma, Goyal Ptibh\gﬁouse Meerut, U.P. 1984

5. Environmental Science: S. C. Santra, New Centraﬂkﬂygency Kolkata, 2005

6. Environmental Pollution Control Engineeri ggQC o, New age International, Mumbai,
2003 RN

7. Fundamentals of Soil Science: Henry D. ngh) hiey\& Sons, New York, 1984

8. Environmental Engineering: Davis & C6mWe1r McGrawHill Publications, New York,

1998 N\

9. Environmental Science Principles an@?#%?ctr@eei? RDas, D. K. Behra, Prentice Hall, New
Delhi, 2008 (

10.Basic Environmental Technology \Jer/ry A. Nathanderentice Hall of India Ltd. = New
Delhi, 2004 \e

11. Environmental Biology andT *‘c\pgy P. D. SharmRastogi Publisher, Meerut, 2005

12. Environmental Englneerlng H S Peavy, D R Rowe @nichobanoglous, McGraw Hill.

13.Introduction to EnV|ronm \Englneerlng and ScenGilbert M Masters and W P Ela,
PHI publication.

14. Environmental Engineéring;

G Kiely, Tata McGraw/Hil



Practical
Semester |11

Practical |: Water Treatment and Supply

1. Analysis of water for purity: pH, D.O. and freelatine, conductivity, TDS, total, calcium
and magnesium hardness.

2. Determination of impurities in water: suspendedsdived and total solids.

3. Examination of water for various physical testsnfjerature, odour, colour, taste, viscosity,
density, surface tension).

4. Examination of water for different chemical testsH( conductivity, acidity, alkalinity,
chloride, sulphate, phosphate, nitrate, fluoride).

5. Examination of water for bacteriological tests umptive, cgnjlrmed, completed).

6. Calculation of rate of demand with the help of data \\\s

7. Collection and interpretation of data about surfaeger SGQLceQ

8. Study of design aspects of intake towers. (> 35

9. Draw schematic layout of water treatment plant. ~ \\ ‘/‘

10. Measurement of dissolved oxygen of aeration tan§ f
11.Design mechanical aerators by given set of

12.Calculate suspended solids from surface, mi
13. Determination of optimum coagulant dose of

éf/sedlmentatlon tank.
pﬂas by Jar Test Apparatus.

14. Study of design aspect of flocculator. — \\ 2
15. Study of efficiency of rapid sand and presslﬁerflhy analysis of inlet and filter outlet water
samples. AN

16. Study of design aspects of rapid al}d pressuresnlte
17.Determination of chlorine dose of a\\vvaﬁer sample.

18. Visit to water treatment plant and study differanit operations.
19. Study of layout of water distribution system.

Practical I1: Wastewater and Air F
RN

1. List out the sources of domestic and industrialtes&s your region.

2. Determination of properties of soil:

- Determination of physical properties of soil (bwlknsity, porosity and water holding
capacity).

- Determination of chemical properties of soil (pHC,Eorganic carbon, nitrogen,
phosphorous and potassium).

- Determination of biological properties of soil @bwiable count, fungi, Actinomycetes,
Rhizobium, Azatobactor).

Determination of pollution potential of wastewabsgrusing Tiddys test.

Determination of Langelier calcium carbonate satonandex.

Calculate quantity of sewage by dry weather flowhud by given set of data.

Study design aspects of grit chamber and sedimentnk.

Pilot plant study for removal of colloidal solidg boagulation.

Determination of Sludge Volume Index of the sludge.

Determination of Sludge Density Index of the sludge

©CoNo O kW



10. Estimation of fixed solids, organic matter of sleddyying bed’s sludge cake.
11.Determination of efficiency of wastewater treatmplant w.r.t. TDS, hardness, pH, acidity,
COD and BOD from inlet and outlet.

12. Analysis of pulp and paper mill effluents for BODQD, sulphide and nitrogen.

13. Determination of iron and manganese from iron dadlsnill waste.

14.Demonstration on impact of iron and manganese wasteater quality.

15.Undertake a study on impact of cement plant dustrops and their productivity.

16. Enlist criteria pollutants, non criteria pollutarfiés pollution study.

17.Demonstration on fugitive emissions from industry.

18. Comparative analysis of air sampling from clean poltlited area using key parameter.
19. Determination of settable particles by dust fallijeethod.

20. Analysis of trace metals from SPM.

21.Demonstration on ESP for removal of dust particles.




Time: ThreeHours

Gondwana University, Gadchiroli
M odel Question Paper (Theory)

M. Sc. Environmental Science

Maximum Marks: 80

Q. 2

Long Question from unit |
OR

a) Short Question from unit |

b) Short Question from unit |

Long Question from unit Il
OR

a) Short Question from unit Il

b) Short Question from unit Il

Long Question from unit 111

OR

L

Q. 4: Long Questic  fro ‘unit A\

a) Short Question from unit IV

b) Short Question from unit IV

Q. 5: Short Answer questions

1) From unit |

2) From unit Il
3) From unit Il

4) From unit IV
TheEnd

16 marks

08
08

16

08
08
16

08

80

16

08
08

4x4 =16



