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Course Learning Objectives:  This course will enable students to 
1. Analyze the variation of water demand and to estimate water requirement for a community. 
2. Evaluate the sources and conveyance systems for raw and treated water. 
3. Study drinking water quality standards and to illustrate qualitative analysis of water. 
4. Design physical, chemical and biological treatment methods to ensure safe and potable water Supply. 
 Module -1 

Introduction : Need for protected water supply. Demand of Water: Types of water demands -domestic demand, 
industrial, institutional and commercial, public use, fire demand estimation,  factors affecting per capita demand, 
Variations in demand of water, Peak factor. 
Design period and factors governing design period. Methods of population forecasting and  numerical problems 

Module -2 

Water Treatment: Objectives, Unit flow diagrams – significance of each unit: Sources and Characteristics of 
surface and subsurface sources and Suitability. Sampling : Objectives, methods and preservation techniques. 
Drinking water quality standards as per BIS. Effect of water quality parameters. 
Intake structures – types. Factors to be considered in selection of site for  intake structures. Aeration process, 
limitations, types and two film theory. 
Module -3 

Sedimentation -theory, settling tanks, types and design. Coagulation and flocculation, Clarriflocculators (circular 
and rectangular).  theory, types of   coagulants, coagulant  feeding devices. Jar test apparatus and  estimation of 
coagulants.   
Filtration : mechanism, theory of filtration, types of  filters: slow sand, rapid sand and pressure filters. Operation, 
cleaning. Operational problems in filters. Design of slow and rapid   sand filter without under drainage system 

Module -4 
Disinfection: Theory of disinfection. Methods of disinfection with merits and demerits.  Chlorination: Break point 
chlorination and determination of chlorine demand. Estimation of quantity bleaching powder.  
Miscellaneous treatment Process: Softening: Lime soda and  Zeolite process. Estimation of Hardness.  
Fluoridation and De-fluoridation, Nalagonda Technique. RO and Nano filtration process with merits and 
demerits. 
Module -5 

Collection and Conveyance of water:  Types of pumps with working principles and  numerical Problems.  Design 
of the economical diameter for the rising main.  
Pipe appurtenances, Valves, Fire hydrants and different  Pipe materials with their advantages and disadvantages. 
Factors affecting selection of pipe material. 
Distribution system: Methods: Gravity, Pumping and Combined gravity and pumping system. Types of 
Distribution system.  Service reservoirs and their capacity determination plant units and distribution system with 
population forecasting for the given city. 

Course Outcomes: After studying this course, students will be able to: 
1. Estimate average and peak water demand for a community. 
2. Evaluate available sources of water, quantitatively and qualitatively and make appropriate choice 

for a community. 
3. Evaluate water quality and environmental significance of various parameters and plan suitable treatment 

system. 
4. Design a comprehensive water treatment and distribution system to purify and distribute water to the 

required quality standards. 



 

Question paper pattern: 
• The question paper will have ten full questions carrying equal marks. 
• Each full question will be for 20 marks. 
• There will be two full questions (with a maximum of four sub- questions) from each module. 
• Each full question will have sub- question covering all the topics under a module. 
• The students will have to answer five full questions, selecting one full question from each module. 

Textbooks: 
 1. Howard S. Peavy, Donald R. Rowe, George T , Environmental Engineering - McGraw Hill International  

Edition. New York,2000 
2. S. K. Garg, Environmental Engineering vol-I, Water supply Engineering – M/s Khanna Publishers, New 

Delhi2010 
3. B.C. Punmia and Ashok Jain, Environmental Engineering I-Water Supply Engineering, Laxmi Publications (P) 

Ltd., New Delhi2010. 
4.  Reference Books: 
 
1. CPHEEO Manual on water supply and treatment engineering, Ministry of Urban Development, Government 

of India, New Delhi. 
2. Mark.J Hammer, Water  & Waste Water Technology, John Wiley & Sons Inc., New York,2008.  

 
 
 
 
 
 
 
 
 
 
 
  


