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Minor Degree in Integrated Water and Environmental Engineering

	Sl.
No.
	Semester
	Subject
Type
	Subject Code
	
Subject Name
	Teaching Hours
	
Credit
	Maximum Marks

	
	
	
	
	
	L
	T
	P
	
	IA
	EA
	PA
	Total

	1
	5th
	PC
	IP3261
	Engineering Hydrology
	3
	0
	0
	3
	40
	60
	-
	100

	2
	6th
	PC
	IP3262
	Free surface flow
	3
	0
	0
	3
	40
	60
	-
	100

	3
	7th
	PC
	IP4261
	Remote Sensing and GIS 
	3
	0
	0
	3
	40
	60
	-
	100

	4
	7th
	PC
	IP4263
	Surface Water Quality Management
	3
	0
	0
	3
	40
	60
	-
	100

	5
	8th
	PC
	IP4262
	Wastewater Treatment and Management
	3
	0
	0
	3
	40
	60
	-
	100

	6
	6th
	LC
	IP3562
	Remote Sensing and GIS Laboratory
	0
	0
	3
	1.5
	-
	-
	100
	100

	7
	7th
	LC
	IP4561
	Water Quality Laboratory
	0
	0
	3
	1.5
	-
	-
	100
	100

	Total
	15
	0
	6
	18
	200
	300
	200
	700



















	ENGINEERING HYDROLOGY

	CREDIT
	3
	IP3261
	L-3
	T-0
	P-0

	PREREQUISITES: Mathematics-III

	COURSE OUTCOMES
At the end of the course a student will be able to 

	CO1 
	Memorize the hydrologic cycle and the water-budget equation

	CO2
	Identify precipitation forms, measure and compute mean precipitation, and quantify evapotranspiration and infiltration.

	CO3
	Derive and compute Unit Hydrographs for various durations, and construct synthetic hydrographs.

	CO4
	Measure stream flow using direct and indirect methods, and perform flood frequency analysis.

	CONTENT

	Module 1                                                                                                (7 hours)

	Introduction: hydrologic cycle, water-budget equation, history of hydrology, world water balance, applications in engineering, sources of data. 
Precipitation: forms of precipitation, characteristics of precipitation in India, measurement of precipitation, rain gauge network, mean precipitation over an area

	Module 2                                                                                                 (6 hours)

	Abstractions from precipitation: Evapotranspiration and its measurement: PET (Potential Evapotranspiration) & AET (Actual Evapotranspiration).
Infiltration and its measurement: effective rainfall, infiltration indices (ф – index, w-index). SCS-CN method of estimating runoff volume.

	Module 3                                                                                                   (8 hours)

	Hydrograph: components of hydrograph, factors affecting runoff hydrograph, Unit Hydrograph (UH): assumptions, derivation of UH from isolated and complex storm, Computation of UH of different duration: method of superposition and S-curve technique. Synthetic unit hydrograph by Snyder’s method.

	Module 4                                                                                                 (9 hours)

	Stream flow measurement: Measurement of stage and velocity, Area-velocity method, Indirect methods: flow measuring structures, slope area method. Measurement of Velocity using current meter and Floats. 
Design flood: SPF (Standard project flood), PMF (Probable maximum flood). Flood frequency analysis by Gumbel’s method and the confidence limit, Risk reliability and safety factor.

	TOTAL HOURS
	30 

	TEXTBOOKS

	1.
	K Subramanya, Engineering Hydrology, McGraw-Hill

	2.
	V.P. Singh, Elementary Hydrology, Prentice Hall Publication

	REFERENCES

	1.
	K Subramanya, Water Resources Engineering through Objective Questions, Tata McGraw-Hill

	2.
	V. T. Chow, Handbook of applied hydrology, McGraw-Hill

	3.
	C S P Ojha, R Berndtsson and P Bhunya, Engineering Hydrology, Oxford. 
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	Correlation Level	1: Slight	2: Moderate	3: High















	FREE SURFACE FLOW

	CREDIT
	3
	IP3262
	L-3
	T-0
	P-0

	PREREQUISITES: Fluid Mechanics

	COURSE OUTCOMES
At the end of the course a student will be able to 

	CO1 
	Describe the fundamental of free surface flow, types of flow and compare with other types of flow in Hydraulics.

	CO2
	Illustrate energy and momentum equations to analyze flow behavior in open channels.

	CO3
	Calculate uniform and gradually varied flow variables using standard methods.

	CO4
	Evaluate rapid varied flow to create hydraulic jump.

	CONTENT

	Module 1                                                                                                (7 hours)

	Introduction to free surface flow: Open- channel flow and its classifications, measurement of velocity, velocity distribution, pressure distribution, specific energy, Specific force and critical state of flow, section factor for critical flow, most efficient section of channels.


	Module 2                                                                                                 (8 hours)

	Uniform flow - Chezy equation, Darcy-Weisbach friction factor f, Manning’s formula, Other resistance formulae, Velocity and Shear stress distribution,  Uniform flow computations, Hydraulically efficient channel sections.

	Module 3                                                                                                   (8 hours)

	Gradually varied flow - Types of non-uniform flow, Differential equation of a GVF, Classification of flow profiles, Features of flow profiles, Discharge from reservoir, critical slope, limit slope, Control sections, Analysis of flow profiles. 

	Module 4                                                                                                 (7 hours)

	Rapidly varied flow - Momentum equation for jump formulation. Hydraulic jump in a horizontal rectangular channel, Jumps in horizontal non rectangular channels, Use of jump as an energy dissipator, Location of jump. 

	TOTAL HOURS
	30

	TEXTBOOKS

	1.
	K. Subrahmanya, Open Channel Flow, McGraw-Hill

	2.
	Flow in Open Channels by K.G. Ranga, Raju, Tata McGraw Hill Publication Co. Ltd., New Delhi.

	REFERENCES

	1.
	V. T. Chow, Open Channel Hydraulics, McGraw-Hill Publishing Company, , New Delhi, 1993

	2.
	H. Chanson, The Hydraulics of Open Channel Flow, Elsevier

	3.
	M. Hanif Chaudhry, Open-Channel Flow, Springer,USA, 2nd edition, 2008
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	           REMOTE SENSING AND GIS

	CREDIT
	3
	IP4261
	L-3
	T-0
	P-0

	PREREQUISITES: Surveying and Geomatics.

	COURSE OUTCOMES
At the end of the course a student will be able to 

	CO1 
	Describe the scope of Remote Sensing and GIS

	CO2
	Observe and identify satellite data products and their uses

	CO3
	Analyze various image processing techniques

	CO4
	Interpret the utility of remote sensing and GIS for analyzing earth surface features

	CONTENT

	Module 1                                                                                                (8 hours)

	Mechanism of Remote sensing, Ideal Remote Sensing System, Elements of Remote Sensing System, Passive and Active Remote Sensing, Electromagnetic radiations, Electromagnetic Spectrum, Interaction with the atmosphere, Energy sources and radiation principle, scattering, absorption, atmospheric windows, Interaction with targets, albedo, spectral reflectance curves of earth features, Characteristics of images.

	Module 2                                                                                                 (6 hours)

	Satellite characteristics-Orbits, Swath, Nadir, Pixel size, Sensor resolutions- Spatial, Spectral, Radiometric and Temporal. Indian Satellites and other purpose driven satellites, Data products.

	Module 3                                                                                                   (7 hours)

	Image interpretation, Image processing techniques, Optical and infra-red Remote sensing, Thermal remote sensing, Microwave remote sensing, Hyperspectral remote sensing, Basics of Radar, Digital image processing system, Pre-processing of raw data, Image enhancement, Transformation, Supervised and un-supervised Classification, Accuracy assessment, Data Integration, analysis and interpretation.

	Module 4                                                                                                 (9 hours)

	Introduction to GIS, GIS components, Data sources and products, Spatial reference system and geo-referencing, Projection system, Data acquisition- raster and vector data, Registration and relating different data, Spatial analysis, Data integration, Data modeling, Data models, Data structures, Measurement of length, perimeter and area, management, Database models, Geospatial analysis, Spatial statistics, Database query, Reclassification, Buffering, Overlaying of Maps, Spatial interpolation, Surface analysis, Network analysis, Principal Component analysis, applications of GIS.

	TOTAL HOURS
	30

	TEXTBOOKS

	1.
	T. M. Lillesand, R. W. Kiefer, J. W. Chipman, Remote Sensing and Image Interpretation, Willey

	2.
	A. M. Chandra and S. K. Ghosh, Remote Sensing and Geographical Information System, Narosa Publishing House

	3.
	George Joseph, Fundamentals of Remote Sensing, Universities Press

	REFERENCES

	1..
	J.A. Richards, Remote Sensing Digital Image Analysis, Springer

	2.
	Remote sensing and GIS 3E by Basudeb Bhatta.
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	SURFACE WATER QUALITY MANAGEMENT

	CREDIT
	3
	IP4263
	L-3
	T-0
	P-0

	PREREQUISITES: Environmental engineering

	COURSE OUTCOMES
At the end of the course a student will be able to 

	CO1 
	Analyze and explain water quality dynamics

	CO2
	Identify and assess water pollution sources and impacts

	CO3
	Apply water quality monitoring and data interpretation techniques

	CO4
	Propose and evaluate water quality management and restoration strategies.

	CONTENT

	Module 1                                                                                                (7 hours)

	Overview of surface water systems (rivers, lakes, wetlands, reservoirs), Hydrologic cycle and its influence on water quality, Key water quality parameters: physical (temperature, turbidity), chemical (pH, dissolved oxygen, nutrients), biological (pathogens, algae), Introduction to water quality standards (e.g., WHO, EPA, EU Water Framework Directive)

	Module 2                                                                                                 (8 hours)

	Point sources (e.g., industrial discharges, wastewater treatment plants), Non-point sources (e.g., agricultural runoff, urban stormwater), water quality in rivers, Streeter-Phelps: model for point sources, BOD and oxygen, gas transfer and oxygen re-aeration, distributed systems (steady-state), water-quality environments, rivers and streams, estuaries, lakes and impoundments, dissolved oxygen and pathogens, BOD and oxygen saturation, gas transfer and oxygen reaeration, Streeter-Phelps model: point and distributed sources, eutrophication problem and nutrients, water quality management.

	Module 3                                                                                                   (8 hours)

	Sampling techniques and protocols for surface water, Analytical methods for measuring water quality parameters, Use of sensors, remote sensing, and GIS in monitoring, Water quality indices and data interpretation

	Module 4                                                                                                 (7 hours)

	Pollution prevention and control strategies (e.g., BMPs for runoff, wastewater treatment), Restoration techniques: wetland restoration, riparian buffers, Integrated watershed management, Regulatory frameworks: Clean Water Act, EU Water Framework Directive, Climate change impacts and adaptation strategies

	TOTAL HOURS
	30

	TEXTBOOKS

	1.
	Thomann Robert V and Muller John A, Principles of Surface Water Quality Modeling and Control, Pearson

	2.
	Schnoor Jerald L, Environmental modeling: fate and transport of pollutants in water, air, and soil, Wiley-Interscience

	REFERENCES

	1.
	Thomann Robert V, Systems Analysis and Water Quality Management, Environmental Science Services Division

	2.
	Chapra Steven C, Surface Water Quality Modeling, Mc graw Hill Int
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	            WASTEWATER TREATMENT AND MANAGEMENT

	CREDIT
	3
	IP4262
	L-3
	T-0
	P-0

	PREREQUISITES: Basic Civil Engineering

	COURSE OUTCOMES
At the end of the course a student will be able to 

	CO1 
	Describe the design and working principle of various treatment methods.

	CO2
	Interpret the basic characteristics of wastewater and the kinetics of biological system.

	CO3
	Demonstrate the dynamics of water purification and type of treatment required with respect to water characteristics.

	CO4
	Evaluate principles of hydraulics for design of sewer lines.

	CONTENT

	Module 1                                                                                                (8 hours)

	Introduction: Water and Wastewater Quantity Estimation Population forecast; Water demand for various purposes; Estimation of wastewater quantity; Variation in quantity of water and wastewater Wastewater Collection Systems, Domestic Wastewater Treatment.

	Module 2                                                                                                 (6 hours)

	Wastewater characteristics; Primary, secondary and tertiary treatment; Physical Unit Processes Screening; Commutation; Grit Removal; Equilization; Sedimentation; Introduction to Microbiology Microbial ecology and Growth kinetics; Types of microorganisms; aerobic vs. anaerobic processes,

	Module 3                                                                                                   (7 hours)

	Biological Unit Processes: Aerobic treatment; Suspended growth aerobic treatment processes; Activated sludge process and its modifications; Attached growth aerobic processes; Tricking filters and Rotating biological contactors; Anaerobic treatment; suspended growth, attached growth, fluidized bed and sludge blanket systems; nitrification, denitrification; Phosphorus removal Natural Wastewater Treatment Systems Ponds and Lagoons; Wetlands and Root-zone systems. Wastewater Treatment Plant Characteristics Sequencing of unit operations and processes; Plant layout; Hydraulic considerations

	Module 4                                                                                                 (9 hours)

	Water Distribution System
Conveyance: Pipes - Types, Choice of materials, Joints and valves - Types, location and functions.
Distribution methods: Methods - Gravity, pumping, and combined system, suitability, advantages and disadvantages. Service reservoirs – types and functions.
Pipe Network System: Dead end system, grid iron system, circular system, radial system - their suitability, advantages and disadvantages.

	TOTAL HOURS
	30

	TEXTBOOKS

	1.
	Wastewater Engineering - Treatment and Reuse”, Metcalf and Eddy Inc., (2003), 4th Edition, Tata McGraw Hill Publishing Co. Ltd., New Delhi.

	2.
	Wastewater Treatment Concepts and Design Approach, Karia G.L., and Christian R.A., (2001), Prentice Hall of India Pvt. Ltd., New Delhi.

	3
	Fair G.M., Geyer J.G and Okun, “Water-wastewater Engineering”.

	REFERENCES

	1.
	E.W. Steel , Water Supply and Sanitary Engineering.

	2.
	Thomann R.V., and Mueller J.A., “Principles of Water Quality Management and Control”, Harper & Row Publications. & Sons.
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	REMOTE SENSING AND  GIS LABORATORY

	CREDIT
	1.5
	IP3562
	L-3
	T-0
	P-0

	PREREQUISITES: Theory of Remote sensing and ARC GIS.

	COURSE OUTCOMES

	CO1
	Discuss about satellites and visual interpretation techniques. 

	CO2
	Demonstrate ARC GIS software and perform various tool work using the software. 

	CO3
	Interpret various models in the field of surface water, ground water, catchment using Software.

	CO4
	Develop maps using GIS tools to real world problems focusing on spatial analysis.

	CONTENTS

	Exp.1

	Introduction, Familiarization with Softwares in laboratory 

	Exp.2
	Understanding Satellite and Aerial Imagery, Differentiating between resolutions

	Exp.3
	Visual Interpretation of Images, 

	Exp.4

	Use of false color composites (FCC) to highlight features

	Exp.5

	Image classification: Supervised and unsupervised

	Exp.6

	Map reading Survey of India topo sheets

	Exp.7
	Base Map preparation from SOI

	Exp.8
	Visual image interpretation keys

	Exp.9
	Geo Referencing and Projections 

	Exp.10
	Digitization of Map/ Toposheet

	TEXT BOOKS:

	1. 
	Text Book Of Remote Sensing and Geographical Information Systems by Reddy M.anji 

	2. 
	Textbook of Remote sensing and Geographical Informatics Systems by Kali Charan Sahu
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	WATER QUALITY LABORATORY

	CREDIT
	1.5
	IP4561
	0
	0
	3

	PREREQUISITES: Basic Civil Engineering, Environmental Engineering 

	COURSE OUTCOMES
At the end of the course a student will be able to 

	CO1
	Identify the significance of conducting and studying water and wastewater parameters

	CO2
	Explain various sampling and analysis concepts

	CO3
	Quantify current water quality issues through laboratory experiments

	CO4
	Develop problem-solving abilities and laboratory skills through the use of modern instruments and techniques

	CONTENT                                                                                                                     

	Exp. 1
	Determination of pH, Turbidity and conductivity in water.

	Exp. 2
	Determination of Hardness in water.

	Exp.  3
	Determination of Alkalinity and Acidity in water sample.

	Exp.  4
	Determination of Chlorides in given samples.

	Exp.  5
	Determination of Phosphates and Sulphates in given water samples.

	Exp. 6
	Determination of Optimum Coagulant dosage in waste water sample.

	Exp. 7
	Determination of residual chlorine and available chlorine in bleaching powder.

	Exp. 8
	Determination of Dissolved Oxygen ,BOD and COD for the given sample.

	Exp. 9
	Determination of SVI of Biological sludge and microscopic examination.

	Exp. 10
	Determination of suspended, settleable, volatile and fixed solids in waste water.

	TEXT BOOKS:

	1
	Manual of Water and Wastewater Analysis – NEERI Publication.

	2
	Standard Methods for Examination of Water and Wastewater,
American Publication

	3
	Association, Water Pollution Control Federation, American Water Works
Association, Washington DC.

	REFERENCE BOOKS:

	1
	BIS Standards : 2490-1974, 3360-1974, 3307-1974.

	2
	Chemistry for Environment Engineering. Sawyer and Mc Carty.
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