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FIRST SEMESTER

	Subject

code
	COMPULSORY COURSES
	Periods per week
	Internal Marks
	External Marks
	Total Marks

	WES  01
	Applied Mathematics
	4
	40
	60
	100

	WES  02
	Ecology and Environmental chemistry
	4
	40
	60
	100

	WES  03
	Air Pollution and Control technologies
	4
	40
	60
	100

	WES  04
	Photogrametry and Remote Sensing
	4
	40
	60
	100

	WES  05
	Computer Programming & Numerical Methods in C
	4
	40
	60
	100

	WES  06
	Water Quality Lab
	4
	40
	60
	100

	WES  07
	RS & Computer Applications Lab 
	8
	40
	60
	100


SECOND SEMESTER

	Subject

code
	COMPULSORY COURSES
	Periods per week
	Internal Marks
	External Marks
	Total Marks

	WES  08
	Environmental Hydrology
	4
	40
	60
	100

	WES  09
	GIS & GPS Technologies
	4
	40
	60
	100

	WES  10
	Ground Water, Pollution & Modeling
	4
	40
	60
	100

	WES  11
	Solid and Hazardous Waste Management
	4
	40
	60
	100

	WES  12
	Irrigation & Watershed Management
	4
	40
	60
	100

	WES  13
	GIS & GPS lab,  ERDAS lab
	4
	40
	60
	100

	WES  14
	Surface and Groundwater lab
	8
	40
	60
	100

	Seminar
	--
	--
	50
	50


THIRD SEMESTER
	Subject

code
	COMPULSORY COURSES
	Periods per week
	Internal Marks
	External Marks
	Total Marks

	WES  15
	Ground Water Exploration
	4
	40
	60
	100

	WES  16
	Water Quality Management
	4
	40
	60
	100

	WES  17
	Water and Wastewater Treatment Technologies
	4
	40
	60
	100

	WES  18
	Environmental Impact Assessment
	4
	40
	60
	100

	WES  19
	Environmental Sanitation, Epidemiology and Communicable Diseases   
	4
	40
	60
	100

	WES  20
	Ground Water Exploration & Management Lab
	4
	40
	60
	100

	WES  21
	Liquid and Solid Waste water Lab 
	8
	40
	60
	100

	Seminar
	--
	--
	50
	50


FOURTH SEMESTER

	Comprehensive Viva-Voce
	--
	--
	100
	100

	Dissertation
	--
	--
	--
	--


M.Sc. (WATER AND ENVIRONMENTAL SCIENCES)

SEMESTER- I

WES
 01:
Applied Mathematics

UNIT-I: Differential Calculus :  Differentiation – General rules of differentiation, derivatives of logarithmic, Inverse and exponential functions. Integration- Standard integrals, Integration by substitution, Important formulae, Integration by parts, Integration of rational function of sin x and cos x including definite integrals. 

UNIT-II: Differential Equations of First Order and Applications: Formation of differential equation, solution of a differential equation, variables separable method, Homogeneous equations, Linear equations, Exact equations, Bernoulli’s equations. 

UNIT-III: Partial Differential Equations: Formation of partial differential equations,  solutions of partial Differential Equations, Equations solvable by integration, Linear equations of first order, Method of separation of Variables.

UNIT-IV: Matrices:  Definition, Various types of Matrices, Addition subtraction and multiplication of matrices, Inverse of a matrix, solution of simultaneous linear equations, Compute inverse of a matrix from elementary matrices.

UNIT-V: Statistical Method: Collection of data, Classification of data, Measures of central tendency- Definition, Addition of Probability Theorem, Multiplication law of probability, Bayes Theorem, Random variables.

TEXT BOOKS:

1. Differential Calculus by – Prof.M.K.Gandhi Chand Maths-I

2. Mathematics-I by– Prof.Sahanaz-Bathul.

3. Calculus by Shantinarayan.

REFERENCE BOOKS:

1.
Advanced Engineering Mathematics by Kreyzic.
2.
Higher Engineering Mathematics by B.S.Grewal.
WES
    02:
Ecology and Environmental chemistry

UNIT-I: Ecology: Introduction, Levels of Organization in nature and Scope of ecology, Structure of ecosystem, ecosystem function, Population Ecology, Photosynthesis and respiration, Gross and net primary production, balance in nature. 

UNIT-II: Energy in Ecosystem: Earth’s energy budget, Ecosystem energy budget, energy flows through ecosystem, efficiencies of energy transfer in ecosystem, Pyramids, Food chains and food webs, biogeochemical cycles in ecosphere.
UNIT-III: Environmental Chemistry:  Chemical reactions in water and wastewater treatment, Analysis, Significance and Interpretation of Different characteristics of water and wastewater. Organic Chemistry and Biochemistry of water and wastewater, Buffers, Organic Reactions involved in water and Wastewater.

UNIT-IV: Biodegradation: Basic concepts of microbiology, Bio-Chemical Reactions, Solubility Product, Order of Equations, Rate Control step, Factors affecting biochemical reactions, chemistry of Biodegradation. BOD, Kinetics of BOD, Factors affecting BOD. 

UNIT-V: Sanitary Chemistry: Domestic waste disposal with and without water carriage system. Household and community waste disposals. Chemistry of pesticides, insecticides and herbicides, Detergents, Chemistry of rodent control chemicals, fumigation and disinfectants.

TEXT BOOKS:

1. Chemistry for Environmental Engineers by Sawyer, C.N. and Mc Carthy, P.L, McGraw Hill, 1990. 

2. Ecology by Kormanday.
3.  Water Supply and Sanitary Engineering G.S.Bridie & J.S.Brides, Dhanpat Rai & Sons 1993.


REFERENCE BOOKS:

1. Environmental Studies by Dr.Suresh K. Dhameja

2. Essential Environmental Studies by S.P.Mishra & S.N.Pandey
3. Standard methods for examination of Water and Wastewater by American Public   Health Association Inc. New York, 1989.

4. Sewage disposal and Air pollution Engineering by S.K.Garg, Khanna Publishers, 1996.

5. Water and wastewater Treatment by Hammer and Hammer: Prentice Hall India, 1998.

6.  Ecology by Odum, Mc Graw Hill, 1997.

WES
   03:
Air Pollution and Control Technologies

UNIT-I: Air Pollution and Global Issues: Classification and properties of air pollutants, emission sources, acid rain, Global warming, behaviour and fate of air pollutants, photochemical smog, effects of air pollution-health, vegetation and materials damage in India, air pollution laws and standards, Meteorological aspects of air pollution dispersions, temperature laps rates and stability, wind velocity and turbulence, plume behaviour, dispersion of air pollutants, 

UNIT-II: Air pollution sampling and measurement: types of pollutant sampling and measurement, Ambient air sampling, collection of gaseous air pollutants, collection of particulate pollutants, stock sampling, analysis of air pollutants, sulfur dioxide, nitrogen dioxide, carbon monoxide, oxidants and ozone, hydrocarbons, particulate matter.

UNIT-III: Air pollution control Methods: Sources, correction methods, cleaning of gaseous effluents, particulate emission control, gravitational settling chambers, cyclone separators, fabric filters, electrostatic precipitators, wet scrubbers, selection a particulate collector, control of gaseous emissions, adsorption by solids, absorption by liquids, combustion.

UNIT-IV: Control of Hazardous emissions: Control of sulphur dioxide emission, de sulphurization of flue gases, dry methods, wet scrubbing methods, control of nitrogen oxides, carbon trading.
UNIT-V: Air pollution from Automobiles: Genesis of vehicular emissions, Natural pollution, Classification of vehicles, mechanisms of origin of air pollution from automobiles, Automobile air pollution- Indian scenario, Automobiles pollution control, control at sources, exhaust gas treatment devices, alternate fuels comparison, thermal reactor, catalytic converter, automobile emission control, legal measures, air mod.
TEXT BOOKS:

1. Air Pollution and Control Technologies by Prof.Y.Anjaneyulu, Allied Publishers.
      2.
Air pollution by H.C.V Rao, McGraw Hill.
      3.
Air pollution by M.N Rao, McGraw Hill 

REFERENCE BOOKS:

1) Fundamentals of Air Pollution by Daniel A. Vallero, 4th Edition, Elsevier Publisers, 2007

2) Air Pollution by S.K.Agarwal, APH Publishers, 2005
WES
04: 
Photogrammetry and Remote Sensing

UNIT-I: Photogrammetry: Introduction, sPhotogrammetry Definition and terminology, Geometry and Types of aerial Photographs, Photographic Scale, Relief displacement, Photographic Overlaps, Photographic Bases,  Relationship of Aperture and Shutter Speed,  Spectral sensitivity of emulsions, Film density and characteristic curve, Types of aerial  cameras, Basic Principle of Stereovision.

UNIT-II: Visual Image Interpretation :  Introduction: types of pictorial data products,  Image interpretation strategy, Levels of interpretation keys, Process of image interpretation, Basic elements of image interpretation, Overview on visual image interpretation equipment, Key elements of visual image interpretation, Topography, Drainage Pattern and Texture, Erosion, Image tone, Vegetation and land use, Concept of converging evidence, Temporal aspects of image interpretation.

UNIT-III: Remote Sensing Physics:  Definition, History of Remote Sensing, Basic components of Electromagnetic remote sensing process, Passive and active remote sensing, Electromagnetic Spectrum, Energy Source and; its characteristics, Nature of EMR, Doppler effect, Radiation quantities and terminology.

UNIT-IV: Remote Sensing Platforms and Sensors: Introduction, Satellite system parameters, instrumental and viewing parameters, sensor parameters: Spatial, Spectral and Radiometric resolutions, Imaging Sensor systems, Multi spectral imaging sensor systems, Thermal sensing systems, microwave image systems.  Earth resources satellites- landsat, SPOT, IRS Series and other recent satellites, Meteorological satellites- NOAA, GOES, NIMBUS, Meteosat series, Oceansat, IKONOS Satellites.

UNIT V: Remote Sensing & GIS Applications: Land Use/Land Cover in Water Resources, Rainfall-Runoff Modeling, Flood Plain Zoning, Drought Assessment and Monitoring, Cropping Patterns, Condition of Crops, Estimation of Sediment Load.

TEXT BOOKS 

1. Textbook of Remote Sensing and GIS by M.Anji Reddy

2. Remote Sensing and Image Interpretation by Lillesand and Kiefer

3. GIS by Michel Dimmar.

REFERENCE BOOKS:
1. Manual of remote sensing, American Society of Photogrammetry and Remote sensing by Colwell, R.N. (ed.), falls Church, VA, Sheridan Press, 1983.
2. NRSA Manual.

3. GIS an Introduction by Nadine schuwrman, Blackwell publishers, 2004.
4. Application of remote sensing to hydrology including groundwater by Farsworth, R.K., Bawetl, E.C. & Dhanju, M.S.
5. Introduction to Remote Sensing,5th edition, by Campbell Guilford press, 2011
6. Remote Sensing by Kevin, ELBS Publishers, 1990.

7. Fundamentals of Remote Sensing by Joseph, 2nd ,Universities Press,  2005.
WES
05:
Computer Programming and Numerical Methods in C

UNIT-I: Overview of C: History of C, Use of Math Functions, Basic Structure of C Programs, Constants, Variables, and Data Types – Introduction, Character Set, C Tokens – Keywords and Identifiers, Variables, Data Types, Declaration of Variables, Assigning Values to Variables,  Defining Symbolic Constants,  Declaring a Variable as Constant.

UNIT-II: Operators and Expressions: Introduction, Arithmetic Operators, Relational Operators, Logical Operators, Assignment Operators, Increment and Decrement Operators, Conditional Operator, Bitwise Operators, Special Operators, Arithmetic Expressions, Evaluation of Expressions, Precedence of Arithmetic Operators, Some Computational Problems, Mathematical Functions.

UNIT-III: Managing Input and Output Operations: Introduction, Reading a Character, Writing a Character, Formatted Input, Formatted Output, Decision making and Branching, Decision Making with IF Statement, Simple IF Statement, The IF …ELSE Statement, Nesting of IF …ELSE Statements, The ELSE IF Ladder, The Switch Statement, The Operator, The GOTO Statement, Decision Making and Looping, The WHILE Statement, The DO Statement, The FOR Statement, Jumps in LOOPS, Concise Test Expressions.

UNIT-IV: Matrix methods: Algorithm, flow chart and program of Addition of matrices, subtraction of matrices, Multiplication of matrices, transpose of matrix, determinant, inverse of matrix.

UNIT V: Algorithm, flow chart and program of linear simultaneous equations, Gauss elimination method, Gauss Jordan method, Gauss-Seidal iterative method.

Text books:
1.Programming in ASCI by E.Balaguruswamy

2.Let us C by Yeshwant Kanitkar

3.Numerical methods in C by J.G.Kori

Reference books:  

1.Computer Programming by V.Raja Raman

2.Computer Programming by Sham Series

3.Elementary Numerical Analysis: An Algorithmic Approach:S.D.Conte and Carl.D. E.Boor. TataMc –Graw Hill.

4.Numerical Methods of Scientific and Engineering Computations: M.K.Jain, SRK iyengar, R.K.Jain, New Age International (P) Ltd.

WES 06:
Water Quality Lab

1. pH

2. Electrical Conductivity

3. Nitrates
4. Chlorides
5. Sulphates
6. Alkalinity
7. Calcium
8. Magnesium
9. Fluorides
10. Dissolved Oxygen
11. BOD
12. COD
WES 07:    RS & Computer Applications Lab

Remote Sensing Lab

Analysis of drainage basin with Hypsometric and Morphometric analysis

Preparation of Landuse Landcover Maps
Preparation of slope map

Preparation of Hydrogeomorphological map

Surface water mapping and Inventory

Estimation of Runoff using Remote Sensing   Techniques

Digitization of various Thematic maps

Computer Applications Lab:
1. Simple programs using assigning variables.

2. Program to illustrating reading and writing of data from and to files.

3. Program using If statements

4. Program using Switch statements

5. Program using While do-while statements

6. Program using For statements.

7. Program using arrays and functions for matrix manipulation.

8. Program using arrays and functions for matrix addition.

9. Program using arrays and functions for matrix subtraction.

10. Program using arrays and functions for matrix transpose, determinant and inverse.

11. Program for solving linear simultaneous equations using Gauss elimination method.

12. Program for solving linear simultaneous equations using Gauss Jordan method.

13. Program for solving linear simultaneous equations using Gauss-Seidal iterative method.

M.Sc. (WATER AND ENVIRONMENTAL SCIENCES)

SEMESTER- II

WES 08:
Environmental Hydrology

UNIT-I: Fundamental of Hydrology: World’s Water Resources Hydrology and its scope the Hydrologic cycle, Precipitation, rain gauge network Checks of rainfall data.  Double mass curve, Depth intensity duration relationships. 

UNIT-II: Abstractions & Runoff: Infiltration: Factors affecting measurement of infiltration, Infiltration curve and infiltration indices. Flow measurements: Flow Nozzle meter, Pitot tube, Current meter, Notches, Weirs. 

Runoff: The stream flow hydrograph, Hydrograph separation, Unit hydrograph.
UNIT-III: Hydrology of Floods & Droughts: Hydrology of floods: Causes of floods, flood discharge formulae and envelope curves, Flood frequency analysis.  Flood Control: Flood control dams, detention basins, levees, diversion channels, flood channel improvement schemes-Hydrology of Droughts: Definition and types of droughts, Effects of drought Combating drought, reducing runoff losses, reducing evaporation and deep percolation, Efficient use of stored soil water.

UNIT-IV: Rain Water-Harvesting Methods: Methods of Rainwater harvesting from rooftops, Purification techniques for direct use, Harvesting of surface runoff, Climatic changes, its effects on Water Resources & Water Supplies, global circulation models.
UNIT-V: Urban Hydrology: Effects of Urbanization on catchment Hydrology, Storm water collection, Runoff estimation using rational Method and NRCS curve Number technique, storm water drainage network design.
TEXT BOOKS:

1. A text book of Hydrology by H.M. Raghunath,  Wiley eastern Ltd., 1986.
2. Engineering Hydrology by Subramanya. K, Tata Mc Graw Hill Publishing Company Limited, New Delhi, 1996.  
3. A Text Book on Hydrology by P.Jayarami Reddy, Laxmi publishers, 2011.

Reference books:  

1. Water Resources Management & Environment by U. Aswathanarayana 
2. Hydrology and Water Resources Engg by K.C.Parti, Narosa Publishers, 2001.
3. Water Resources-Environment Planning& development by A.K.Biswas, Tata McGraw Hill, 1997.
4. Elementary Hydrology by Vizay P. Singh, Prentice Hall of India, 1994.
5. Applied Hydrology by Ven-Te Chow, David R. Maidment, Larry W. Meys.
WES 09:
GIS and GPS Technologies

UNIT-I: Fundamentals of GIS: Geographical Information Systems and Science: Introduction, What is a GIS, Roots of GIS, The four M’s Contribution disciplines, GIS definitions and terminology, A brief history of GIS, GIS architecture, Components of a GIS, GIS workflow, Theoretical models of GIS- Functional elements, Fundamental operations, Theoretical frame work, GIS categories, Levels of measurement.

UNIT-II: Spatial Data Modeling:  Introduction, Stages of GIS data modeling, Graphic representation of Spatial Data, Raster data representation, Vector data representation, Spatial data models; Raster GIS models: Simple raster arrays, Hierarchical raster structures, Types of raster GIS models, Compact raster data models, Vector GIS models, Spathetti model, Topological model, Shape file, Compact vector data models; Comparison of Raster and Vector Models.

UNIT-III: GIS Data Management:  Introduction, Database management systems; Functions of DBMS, Components of DBMS, GIS data file management; Simple list, Ordered sequential files, Indexed files, Building GIS worlds, Database models, Hierarchical database models, Network Systems, Relational database models, Standard query language (SQL), Storage of GIS data, The hybrid data model, The Integrated data model, Object based data models: Entity Relationship-Attribute model, Organizational strategy of DBMs in GIS.

UNIT-IV: GIS Data Analysis, Modeling and Integration:  Introduction, Format conversion, Data structure conversion, Conversion of different raster formats, Skeletonising, Data medium conversion, Mode of digitization, Scan digitizing systems, Line array of detectors: Spatial measurement methods, Reclassification, Buffering techniques. 

UNIT-V: Global Positioning System (GPS):  Introduction, background, the space segment, the control segment, and the user segment, the performance of GPS- factors influencing GPS accuracy, GPS positioning. Base line data computation, Coordinate change and satellite positions, GPS receivers, Fundamentals of GPS application for various results, broad view of GPS applications.

Text Books:
1. Text book of Remote Sensing and GIS by M. Anji Reddy, BSP Publications, Hyderabad, 2001

2. Geoinformatics for Environmental Applications by M.Anji Reddy, BS Publications, Hyderabad, 2003

5.   GIS by Michel Dimmar.
Reference Books: 
1. Introduction to Remote Sensing,5th edition, by Campbell Guilford press, 2011
2. Remote Sensing by Kevin, ELBS Publishers, 1990.

3. Fundamentals of Remote Sensing by Joseph, 2nd ,Universities Press,  2005.
4. Manual of Geospatial Science and Technology Edited by John D. Bossler, Taylor and Francis, London, 2002.
5. Seeber, G. Satellite Geodesy, Walter de Gruyter, Berlin, 1993.

WES 
10:
Ground Water, Pollution and Modelling

UNIT-I: Fundamental Concepts: Types of aquifers, Vertical distribution of soil water below the ground, Porosity, specific yield, hydraulic conductivity and storage coefficient, their practical significance, Darcy’s law and its validity, Derivation of basic differential equation and its solution, Ground water flow contour and their applications, Tracer techniques in ground water flow studies.

UNIT-II: Ground Water Resources Evaluation: Steady and unsteady radial flow of ground water towards a well in confined and unconfined aquifers, Analysis of pumping test data, Theis type curve method, Jacob’s method for Time distance draw down tests, Theis recovery method, Estimation of well losses, Yield of open wells, methods of evaluation.

UNIT-III: Ground Water Management: Water Balance Analysis, Methods of artificial recharge, relative merits, Ground Water level fluctuations, Perennial yield, conjunctive use of surface and ground water, Management of coastal aquifers, Ghyben Herzberg relation, Assessment of salt water intrusion and control measures.
UNIT-IV: Ground Water Pollution: Ground water Quality, Measure of Water Quality, Ground Water Quality for domestic, irrigation and industrial purpose, Ground Water pollution, elements and source of pollution, their effects and remedial measures. Concepts of advection, diffusion, dispersion and sorption

UNIT-V: Groundwater Modelling: Analogue modelling and electrical analogy-R.C Network techniques, Principles of numerical modelling of aquifers, groundwater flow and mass transport modeling techniques, case studies.
TEXT BOOKS:
1. Ground Water Hydrology by D.K. Todd.
2. Ground Water by Raghunath, Wiley Eastern Limited.

3. Numerical Ground Water Hydrology by Rasthogi.

REFERENCE BOOKS: 
1. Geo Hydrology by Davis and Dewiest.
2. Geo hydrology by K.R. Karanth.

3. Ground Water development by K.r. Karanth.
4. Concepts and Models in Groundwater Hydrology by Domenice.
5. Regional Ground Water Modelling by M. Thangarajan, Capital Publishing Co., 2004.
6. Ground Water Resources Evaluation by W.C.Walton, Mc Graw Hill, 1976.

WES
   11:
  Solid and Hazardous Waste Management

UNIT-I: Principles of Municipal Solid Waste: Definition of solid wastes, domestic solid wastes, types of domestic solid wastes, collection, transportation, characteristics of solid waste, segregation, types of disposal methods, sanitary land fill, incineration, composting, vermin compost, recovery of energy from solid wastes.

UNIT-II: Hazardous Wastes: Introduction, physical and biological routes of transport of hazardous substances, environmental laws, Indian scenario, special hazardous wastes, Hazardous waste sources and characterization categories and control, sampling and characterization. 

UNIT-III: Hazardous Waste Management Treatment Technologies: waste recovery processes, solidification, stabilization and encapsulation, biological processes, thermal processes. Storage and transportation including optimization, Treatment Storage Disposal Facilities, land disposal of wastes, land fills, incineration, underground disposal, sea disposal.

UNIT-IV: Biomedical & Electronic Waste Management: Hospital/Biomedical Waste Management Including Collection, Transportation, Treatment and Safe Disposal. Zero Waste Technology, Re-Use and Recycling of Wastes, Recovery of By-Products and Energy Audit, e – Waste Management. 
UNIT-V: Waste Minimization and Land Remediation: waste recovery process, pollution prevention and recycling, Environmental facility assessment and audit waste minimization, hazardous waste remediation technologies. re-use and recycling of wastes, recovery of by-products and Energy audit. Definition of waste land, characteristics of wasteland, physical, chemical and biological pollution of soils, dumping, land fills, Leachate problems, remediation methods-physical, chemical and biological methods.

TEXT BOOKS:

1. Solid and Hazardous Waste Management by M.N.Rao & Razia Sultana, B.S.Publishers, 2011.

2. Hazardous Waste Management by Charles A.Wentz, McGraw Hill Publishers.

3. Standard Hand Book of Hazardous Waste Treatment and Disposal by H.M. Free man, McGraw Hill, 1997.
REFERENCE BOOKS: 
1. Integrated Solid Waste Management by Goerge Tchobanolous, Hilary Theisen & Samuel  A. Vigil.

2. CPCB manual on Solid waste Management, 2003.
3. Environmental Sanitation by Dr.P.V.Ramana Rao, Environmental Protection Society Publishers, 2012.
WES  12 :
Irrigation & Watershed  Management

UNIT-I: Introduction: Irrigation Development in India, Necessity, Scope and Benefits of Irrigation, Types of Irrigation,Physical and Chemical properties of soils, Soil Nutrients, Classification of Irrigable Soils, Suitability of Soils for Irrigation, Soil Water Plant Relations in Irrigation, Measurement of Soil Moisture,  Field Capacity, Temporary and Permanent Wilting Points, Infiltration, Hydraulic Conductivity, Water movement through soils. 

UNIT-II: Water Requirement of Crops: Meteorological Parameters needed in estimating water requirement of crops, Their measurements, Methods for estimating evapotranspiration of crops, Consumptive Use, Irrigation Requirement of Principal Crops, 
Duty, Delta and Base Period and Inter-relationships, Factors Affecting the Duty, Cropping Patterns, Irrigation Efficiencies.
UNIT-III: Methods of Irrigation: Surface Irrigation Methods,   Border, Check, Furrow, Sub-irrigation Methods and their Relative Merits, Principles of Design of Surface Irrigation Methods, Micro- Irrigation, Sprinkler and Drip Irrigation Methods and their advantages and disadvantages, Design principles and Methods for Evaluation, Conveyance of Irrigation Water, Field Channels. Different lining materials, Design of field channels, best hydraulic section, Conveyance of water through underground pipe lines.

UNIT-IV: Drainage of Irrigated Lands: Salt problems in Soil and Water, Waterlogging  in irrigated areas, Causes, Methods for  Controlling waterlogging , Drainage, Surface and Subsurface Drainage Systems,  Suitability of these methods,  Design of Drainage Systems,  Reclamation and Management of Salt Affected Soils.

UNIT-V: Watershed Management: Objectives of planning watershed projects, guidelines for project preparation, watershed delineation, codification, resources surveys, hydrological, soil, vegetative and land use surveys, socio-economic surveys, Water and soil conservation works, People’s participation and constraints, Participatory Rural Appraisal in Watershed Programme, Community Mobilization & Participatory Management, Peoples Institutions, Capacity Building.

TEXT BOOKS:
1. Irrigation by Michael. A.M, Vikas Publishing House, 1990.

2. Land and Water Management Engineering by V.V.N. Murthy, Kalyani Publishers, 2003.

3. Irrigation –Theory and Practice” by Withers and Vipond, S, Cornell University Press, 1980.
REFERENCE BOOKS: 
1. Soil and Water Management Systems by Scwabe G.O., Fangmeir, D.D. and Elliot W.J, John Wiley & Sons, 1996.

2. Irrigation, Drainage and Salinity by Hutchinson.Irrigation and Water Resources Engineering by Asawa, G.L, New age Publishers, 2005.

3. Irrigation Principles and Practice by Hansen, V.E., Israelson O.S. and Stringham G.C.  John Wiley & Sons, N York.

WES
 13: 
GIS and GPS Lab

Preparation of Thematic Maps using SOI Topo Sheets and Satellite Imageries.

Preparation of Base Map. 

Preparation of Contour Map.

Preparation of Drainage Map.

Preparation of Slope Map.

Preparation of Land Use and Land Cover Maps.

Digitization of Various Thematic Maps.

Integration and Application of GIS software’s like Arc GIS 9.1, ILWIS and ERDAS.

Practical measurements with GPS

WES
 14: 
Surface and Groundwater Lab

Computations:

Computation of the mean depth of the rainfall by Isohyetal method

Construction of Unit Hydrograph of different durations

Construction of Synthetic U.H. from basin Parameters.

Estimation of the flood discharge by Normal distribution, Gumbell Distribution,  Log Pearson Type-III distribution.

Estimation of T & S by using Theis Curve Type Method, Jacob”s Method.

Lab Practicals:

Computation of discharges with Notches and Weirs

Estimation of Stream Velocity with Pitot tube

Estimation of hydraulic conductivity

Pumping tests for estimation of T & S.

Computer Modelling of Ground Water aquifers.

Measuring the velocity of flow in streams by current meter.

Reference Books:
1. Soil and Water Conservation Engineering by Schwarb, Fengmin, John Wiley, 2002.
2. Watershed Management for Indian conditions by E.M. Tademan, Omega Scientific       Publishers, 2002.
3. Watershed Hydrology by Peter.S.Black, Prentice Hall, 1991. 

M.Sc. (WATER AND ENVIRONMENTAL SCIENCES)

III. SEMESTER:

WES
15: Ground Water Exploration 

UNIT-I: Exploration of Ground Water: Internal Constitution of the earth, Basic concepts of geologic structures governing occurrence and movement of ground water, Ground Water in igneous, metamorphic and sedimentary rocks, hydro geological regions of India.

UNIT-II: Resistivity Methods of Exploration: Hydrogeological and Geophysical methods, Electrical methods.  Electrical properties of rocks affected by presence of water, Concepts of Resistivity and apparent resistivity, Expression for apparent resistivity in four electrode arrangements.  Wenner, Schlumberger arrays, Field surveys interpretation techniques in sounding and profiling for ground water investigation. 
UNIT-III: Other Geophysical Methods of Exploration: Seismic Refraction method, Principle and propagation of refracted energy in two and three media earth.  Field procedure and interpretation techniques, Use of gravity, magnetic and induced polarization techniques for ground water, Electromagnetic methods, Principle and field practices in Ensulin and VLF techniques and their interpretation.

UNIT-IV: Well logging Techniques: Drilling fluids Mud properties, drilling fluids in fields use. Cable tool method, Hydraulic rotary method and reverse rotary method, DTH method, Electrical, Long normal, short normal SP temperature and radioactive loggings.

UNIT-V: Water Well Construction: Water well Technology, Wells and their constructions, open wells and cavity wells, types and construction of Tube wells in alluvial soils and in hard rock areas, various types of tube wells, spacing of tube wells, design of strainer tube wells, pumping arrangements, Centrifugal and bore hole type pumps, Tube well failures and reclamation.

TEXT BOOKS: 
1. Applied Geophysics by Telford, Geldard, Keys.

2. Hydroloogy and Water Resources Engineering by S.K. Garg.

3. Ground water by Raghunath
REFERENCE BOOKS:
1.   A Text Book of Geology by P.K. Mukerjee

2.  Hydro geology by Cavis and Dewiest

3. Ground Water Development by K.R.Karanth
4. Principles and Applications of Ground Water Geophysics by Murali Sabnavis and N.S. Patangay.

WES 16:
Water Quality Management

UNIT-I:  Water Quality Parameters: Sources of Pollution of canals, lakes, ponds and reservoirs, Physical, chemical and Biological characteristics of water, Significance of Physical, Chemical and biological characteristics of water, water impurities and public health impurities of importance and related to health.

UNIT-II: Water Quality Characterization:  Sampling techniques: collection of representative samples, and preservation, analytical methods and instrumentation, nitrogen, phosphorous and virus.
UNIT-III: Standards & Legislation in Water Quality: Drinking water, surface water standards, standards for water supply sources, Water prevention and control of pollution act 1974, water cess act 1977, water, land and trees act 2002, environmental pollution act 1986.
UNIT-IV: Water Treatment Methods: Technologies of Micro filtration, Nano filtration, UV Treatment, Vacuum filtration.
UNIT-V: Water Quality for Various Uses: Lakes, Rivers, Estuaries, standards permissible limits for effluent disposal on land and water bodies, Eutrofication of lakes, reuse of treated wastewater for agriculture, Ground Water recharge, recreation and industries.
TEXT BOOKS:

1. Water Quality – G. Techobanoglous E.D. Schrolder.

2.
Chemical and Biological methods for Water Pollution Studies – K.K.Trivedy, P.K. Goel.

3.   
Water and Wastewater Technology – M.J. Homes.
REFERENCE BOOKS:
1.
Chemistry for Environmental Engg. By Sawyer, C.N., & McCarty, P.L. 

2.
Water Quality Assessments by Chapman, D.
WES 17: 
Water and Wastewater Treatment Technologies

UNIT-I: Primary Water Treatment Technologies: Pumping, flow measurement, screening, Grit chambers and oil and grease removal devices primary and secondary sedimentation, tube settlers, rapid sand filtration, its operation, slow sand filtration, its operation, pressure filtration, Water softening, Disinfection, BOD, COD reduction.
UNIT-II: Wastewater Collection and Conveyance: Economics of sewer design; sewer appurtenances, material, construction, inspection and maintenance of sewers, corrosion and the role, conveyance of corrosive wastewaters, activated carbon treatment for carbonate balancing unscathed production for corrosion control.

UNIT-III: Biological Treatment Systems: Trickling filters, low and high rate activated sludge process, design of surface aerators, mechanical and diffused aeration, modifications, extended aeration systems, oxidation ditch, rotating biological contractor, sludge treatment and disposal, low cost waste treatment systems.

UNIT-IV: Tertiary Treatment Systems: Nutrient reduction-Phosphorous, nitrates, fluoride, iron removal technologies, ion exchange, micro straining, reverse osmosis, Reverse osmosis technique for Sea water desalination, electro dialysis.
UNIT-V: Wetlands: Introduction, definition, classification, delineation, Identification methods, Importance of wetlands, Human impacts, wetland protection, mitigation, Wetland Management, Designed ecosystem, water and treated wastewater recycling and reuse, soil filters, Constructed wetlands.

TEXT BOOKS: 

1. Analysis of flow in water distribution Networks by P.R. Bhave, Technomic Publishing Co., USA, 1991. 

2. Water Supply Engineering by S.K.Garg, Khanna Publishers, 2002. 
3. Ecological Sanitation by UNO Winblad Published by Stockholm Environment Institution.

REFERENCE BOOKS: 
1. Manual on Water Supply and Treatment, 3rd Edition- Revised & Updated, May, 1999 Published by CPHEEO, Ministry of Urban Development, GOI, New Delhi.
2. Environmental Engineering by Peavy and Row, Mc Graw Hill, 1998. 

3. Environmental Engineering by G. Kiely, Mc Graw Hill, 2003. 

4. Wastewater Engineering, Treatment and Reuse by Metcalf and Eddy, Mc Graw Hill         Book Company, 2003.  

5. Waste Water Treatment by Kaira & Christian, Prentice Hall International, 2006.

6.  Sewage disposal and Air pollution Engineering by S.K.Garg, Khanna Publishers, 1996 

WES 18:  ENVIRONMENTAL IMPACT ASSESSMENT 

UNIT-I: Basics of EIA: Basic Concept of EIA, Initial Environmental Examination (IEE) and Environmental Impact Assessment, Initial Environmental examination (IEE), Important Steps in EIA, Systematic Approach for using EIA as a Planning Tool for Major Project Activities, concepts of carbon footprints.

UNIT-II: EIA Methodologies: Introduction, Criteria for the Selection of EIA Methodology, EIA Methods – Ad-hoc Methods, Matrix Methods, Network Methods,  Overlay Methods, Cost / Benefit Analysis.

UNIT-III: Assessment of Impact of Developmental Activities and Landuse: Methodology for the Assessment of Soil and Groundwater, Delineation of Study Area, Identification of Activities, Description of Existing Soil / Groundwater Resources Soil Characteristics, Procurement of Relevant Soil Quantity, Assessment of Impact Significance on land fills and human habitation.

UNIT-IV: Environmental Impact Assessment on Water: Introduction, Projects which Crate Impact Concerns for the Surface Water Environment, Systematic Methods for Evaluation of Impact of Various Developmental Activities on surface water Environment, Identification of Surface Water Quality or Quality Impacts, Description of Existing Surface Water Resources Conditions, Procurement of Relevant Surface Water Quality, Impact Prediction, Interpretation of Impact Significance on Water  Resources Projects.

UNIT-V: Disaster Management: Types of natural disasters and manmade disasters, early warning systems, evacuation plans and post disaster management and administration.

TEXT BOOKS:

1. Environmental Impact Assessment Methodologies, by Y. Anjaneyulu, B.S. Publication, Sultan Bazar, Hyderabad.

2. Environmental Science and Engineering, by J. Glynn and Gary W.  Hein Ke, Prentice Hall Publishers.
3. Environmental Impact Analysis by Jain, R.K., Urban, L.V., Stracy, G.S.,Van  Nostrand Reinhold Co., New York, 1991.
REFERENCE BOOKS :
1. Environmental Impact Assessment by Rau, J.G & Wooten, D.C, Mc Graw Hill Publishers, 1996.
2. Environmental Impact Assessment by Canter, L.W., Mc Graw Hill Pub. Co., 1997.

3. Environmental Engineering by G.Kiely, Mc Graw Hill, 2003.

4. EPTRI -Hand book on Environmental Impact Assessment. 

WES 19: ENVIRONMENTAL Sanitation, epidEmIology and communicable diseases
UNIT-I: Environmental Sanitation: General, Ventilation, Objects of Ventilation, Composition of air, Combustion and respiration, Quantity of Air required, Comfort by Ventilation, Systems of Ventilation, Natural System, Air-conditioning, Lighting, Natural Light, Artificial Light. Vectors- Housefly as Disease Carrier, Fly Control, Mosquito as Carrier of Disease, Mosquito Control, Miscellaneous Insect Control, Rodent Control. Vehicle- Noise- Abatement, Milk Sanitation, Food Sanitation, Food Poisoning, Eating and Drinking Establishments Sanitation, Health education measures in community on Environmental Health.

UNIT-II: Epidemiology: Principles, Aims of Epidemiology, Epidemiological Approach, Rates and Ratios, Measurement of Mortality, Measurement of Morbidity, Epidemiologic Methods, Descriptive Epidemiology, Analytical Epidemiology, Experimental Epidemiology, Uses, Infectious Disease, Disease Transmission, Immunity, Immunizing Agents, Disease Prevention and Control, Disinfection, and disinfection procedures Investigation of  Epidemic and Panderric diseases.

UNIT-III: Communicable Diseases-I: Definition of Environmental Sanitation by WHO Communicable Disease, Epidemic, Endemic, Pandemic, Sporadic Diseases. Methods of Infection Transmission, Diseases of Intestinal Origin, Vector-Borne/Arthropod-Borne Diseases and their control. Diseases due to Air and Water Pollution and their control preventive measures. AIDS, STD, Yous, Emerging and Re-emerging diseases, swine flue, Japanese Encephalitis, surface infections – Trachoma, Tetanus, Leprosy.

UNIT-IV: Communicable Diseases-II: Respiratory Infections – Small Pox, Chicken Pox, Measles, Rubella, Mumps, Influenza, Diptheria, Whooping Cough, Meningococcal Meningitis, Acute Respiratory Infections, Tuberculosis. Intestinal Infections – Poliomyelitis, Viral Hepatitis, Cholera, Acute Diarrhoeal Dieases, Typhoid Fever, Amoebiasis, Ascariasis, Hookworm Infection, Dracunculiasis. Anthropod- Borne Infections – Dengue Syndrome, Chikun Gunya, Malaria, Filariasis.
UNIT-V: Diseases of Animal Origin : Viral – Rabies, Yellow Fever, Japanese’s encephalitis, KFD. Rickettsial Diseases – Rickettsial Zoonoses, Scrub Typhus, Murine Typhus, Tick typhus, Q Fever. Bacterial – Brucellsis, Plague, Human Salmonellosis. Parasitic Zoonoses – Taeniasis, Hydatid Disease, Leishmaniasis. 

TEXT BOOKS:
1. Sewage disposal and Air pollution Engineering by S.K.Garg, Khanna       Publishers, 1996.

2. Water supply and Sanitary Engineering by G.S.Birdie and J.S.Birdie, Dhanpat Rai   

      & Sons, Delhi, 1996.

3. Textbook of Preventive and Social Medicine by K.Park, Banarsidas Bhanot         Publishers, Jabalpur, 1998.
REFERENCE BOOKS

1. Municipal and Rural Sanitation by V.M.Ehlers and E.W.Steel, Mc Graw Hill   Publisher, 1950.

5. Environmental Sanitation by P.V.Rama Raju and KVSG Murali Krishna,             Environmental Protection Society, Kakinada.

WES   20: 
Ground Water Exploration & Management Lab
Conducting of vertical electrical sounding & Profiling

Profiling with Magnetometer

Profiling with Electromagnetic Equipment

Seismic refraction Method

WES
21: 
Liquid and Solid Wastewater Lab

WASTEWATER PRACTICALS:

1. PH
2. Electrical Conductivity
3. Turbidity
4. Total Solids
5. Suspended Solids
6. Dissolved Solids
7. Dissolved Mineral Matter
8. B.O.D
9. C.O.D
10. Influent into Activated Sludge Treatment Plant
11. Effluent from the treatment plant
Solid waste Characterisation:

1. Moisture 
2. Organic matter
3. Mineral Matter
4. PH
5. Bulk Density
6. Sodium (SAR)
7. Water Holding Capacity
IV.       SEMESTER: 

Comprehensive Viva-Voce
WES
22: 
Dissertation

Eligibility Criteria for M.Sc (Water and Environmental Science):  Any Graduate of Science / Forestry / Agriculture or Engg.
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