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DEPARTMENT OF CIVIL ENGINEERING 



NATIONAL INSTITUTE OF TECHNOLOGY



TIRUCHIRAPPALLI - 620 015 ,  TAMIL NADU, INDIA


Phone : +91-431-2503150 (O) , +91-431-2503166 (Direct), Fax : +91-431-2500133 (O/o the Director), E-Mail : stramesh@nitt.edu



CEPC13 / ENVIRONMENTAL ENGINEERING - I   Course objectives 



The objective of the course is to: 



Understand  physical,  chemical  and  biological  phenomena,  and  their  mutual  relationships,  occurring within water supply systems; 



Provide  adequate  knowledge  in  the  structure  of  drinking  water  supply  systems,  including  water transport, treatment and distribution; 



Define  the  water  quality  concepts  and  their  effect  on  treatment  process  selection;  and  the  interaction of water quality and the materials being used; 



Outline the hydraulic concepts and their relationship to  water transport in treatment plants,  pipelines  and  distribution  networks;  and  the  importance  and  methods  of  operation  and  maintenance of water supply systems;  



Learn  how  environmental  and  water  quality  considerations  are  incorporated  in  the  water  supply system planning and design process 



Course Content 



Physical, chemical and biological characteristics of water  -  water analysis- IS and WHO standards-  Requirements  of  water  supply  -  Types  of  demand  and  their  contribution  -  rate  of  consumption  -  Forecasting the population- variation in demand pattern.  



Sources of  water  -  quantitative and qualitative studies. Intakes  - Channels and pipes for conveying  water  --  Pipes-  hydraulic  design  of  pressure  pipe-  Materials  -  laying-  joining-  testing  -  pipe  appurtenances- Pumps and pumping stations 



Treatment  plants  -  process  of  treatments  -  mixing,  aeration,  sedimentation,  coagulation,  filtration,  disinfection,  softening  -  advanced  water  treatment.  Distribution  systems  -  analysis  of  distribution  networks  



Operation and maintenance of water supply to buildings - Rural water supply - Protected water supply  - Saline water intrusion.  



References 



1.  Manual on Water supply and Treatment, Central Public Health and Environmental Engineering  Organisation (CPHEEO), 
1999.


2.  Birdie, G.S.  and Birdie, Water  Supply  and  Sanitary Engineering, Dhanpat Rai & Sons, 1992. 



3.  Duggal, K.N.  Elements of Environmental Engineering, S.Chand & Co, 2002. 



4.  Punmia B.C, Ashok Jain & Arun Jain, Water Supply Engineering, Laxmi Publications, Pvt. Ltd.,  New Delhi, 2004.  



Course outcomes 



After successful completion of the course, the students should be capable to 



  identify the source of water and to estimate water requirements and water demand    collect, analyze, and evaluate basic water quality data   



  Summarize  water  quality  criteria  and  standards,  and  their  relation  to  public  health,  environment and urban water cycle; 



  analyze water distribution processes and operation and maintenance of water supply    design  and  operation  of  unit  processes  for  conventional  and  advanced  water 



treatment. 



(2)
DEPARTMENT OF CIVIL ENGINEERING 



NATIONAL INSTITUTE OF TECHNOLOGY



TIRUCHIRAPPALLI - 620 015 ,  TAMIL NADU, INDIA


Phone : +91-431-2503150 (O) , +91-431-2503166 (Direct), Fax : +91-431-2500133  (O/o the Director), E-Mail : stramesh@nitt.edu
 This course outline template acts as a guide for writing your course outline. As every course is different, please 
 feel free to amend the template/ format to suit your requirements.  


COURSE OUTLINE TEMPLATE 


Course Title  Environmental Engineering - I 


Course Code  CEPC13  No. of Credits  3 


Department  Civil Engineering  Faculty  Dr. S. T. Ramesh 


Associate Professor 
 Pre-requisites 


Course Code 


- 
 Course Coordinator(s) (if, applicable)  - 
 Other Course Teacher(s)  / Tutor(s) 


E-mail  -  Telephone No. 


E-Mail  +91-431-2503150 


stramesh@nitt.edu 


Course Type  General Institute Requirement (GIR) 


√  Programme Core (PC) 
 Programme Elective (PE) 
 Open Elective (OE) 
 Minor (MI) 


Essential Laboratory Requirement (ELR) 
 COURSE OVERVIEW 


This  course  provides  an  introduction  to  selecting  water  sources  and  determining  water  requirements  for  developing 
 suitable sources of supply from ground or surface water sources.  This course discusses  groundwater and surface water 
 sources,  intakes,  pumping  facilities  and  equipment  pumps,  the  transmission  and  distribution  of  water  supply  to  pump 
 facilities and ultimately to end users. This course also provides a sound understanding of design principles in water supply 
 systems and treatment processes and basic design of conventional and advanced water treatment processes. 


COURSE LEARING OBJECTIVES 
 The objective of the course is  to: 


  Understand physical, chemical and biological phenomena, and their mutual relationships, occurring within water supply 
 systems; 


  Provide  adequate  knowledge  in  the  structure  of  drinking  water  supply  systems,  including  water  transport,  treatment 
 and distribution; 


  Define the water quality concepts and their effect on treatment process selection; and the interaction of water quality 
 and the materials being used; 


  Outline the hydraulic concepts and their relationship to water transport in treatment plants, pipelines and distribution 
 networks; and the importance and methods of operation and maintenance of water supply systems;  


  Learn how environmental and water quality considerations are incorporated in the water supply system planning and 
 design process 


COURSE OUTCOMES (CO) 


Course  Outcomes  Aligned Programme Outcomes (PO) 


After  successful  completion  of  the 
 course,  the  students  should  be  capable 
 to : 


CO1  identify  the  source  of  water  and 
 to  estimate  water  requirements 
 and water demand 


CO2  prepare  basic  process  designs 
 of water treatment plants 


CO3  analyze  water  distribution 
 processes  and  operation  and 
 maintenance of water supply 
 CO4  collect,  analyze,  and  evaluate 


basic water quality parameter   
 CO5  design  and  operation  of  unit 


processes  for  conventional  and 
 advanced water treatment. 


1  2  3  4  5  6  7  8  9  10  11  12 


CO1  √  √  √  √  √ 


CO2  √  √  √  √  √  √  √  √  √ 


CO3  √  √  √  √  √  √  √  √ 


CO4  √  √  √  √  √  √ 


CO5  √  √  √  √  √  √  √ 


1.  Engineering Knowledge  2.  Problem analysis 
 3.  Design  /  development  of 


solutions 


4.  Conduct  investigations  of  complex 
 problems 


5.  Modern tool usage  6.  The engineer and society 
 7.  Environment and Sustainability  8.  Ethics 


9.  Individual and Team Work  10.  Communication 
 11.  Project  Management  and 


Finance  12.  Life-long learning 



(3)COURSE TEACHING AND LEARNING ACTIVITIES 
 Sl. 


No.  Week  Topic  Mode of Delivery 


1.    3rd week of 
 July 2016 
 (2 Contact Hours) 


Physical  characteristics  of  water-  Solids  found  in 
 water - Interrelationships  - Chemical characteristics 
 of  water  -  Major  Constituents-  Non-Specific 
 Inorganic Water Quality Indicators 


Lecture  


PPT  or  any  suitable 
 mode  


2.    4th week of 
 July 2016 
 (3 Contact Hours)  


Organic Constituents of Water  - Naturally occurring 
 Organic  matter  -  Composite  measures  of  organic 
 content  in  water  –  BOD  -  Laboratory  calculation  of 
 BOD - nitrification in the BOD test – COD 


Biological  Water  Quality  Characteristics  -  Principal 
 microorganisms  -  Sanitary  Analysis  of  Water  - 
 indicator  organism  -  Test  for  Coliforms  -  IS  and 
 WHO Standards 


Lecture / Tutorial  
 Laboratory exercise  


3.    5th week of 
 July 2016 
 (3 Contact Hours) 


Types  of  demand,  Forecasting  the  population  : 
 Arithmetic method, Constant percentage growth rate 
 method,  Declining  growth  method  -  Logistic  curve 
 method – Variation in demand pattern 


Lecture / Tutorial  
 Chalk  &  Talk  /  Power 
 Point Presentation  
 4.    1st week of 


August 2016 
 (3 Contact Hours)  


Sources  of  water –  Surface  water  - Ground  water– 


Infiltration  galleries  –  Wells  Quantitative  and 
 Qualitative studies 


Lecture / Videos 


Chalk  &  Talk  /  Power 
 Point Presentation 
 5.    2nd week of 


August 2016 
 (3 Contact Hours) 


Intake structures – River intakes – Reservoir Intake 


– lake Intake – Canal Intake  Lecture / Videos 


Chalk  &  Talk  /  Power 
 Point Presentation  
 6.    3rd week of 


August 2016 
 (3 Contact Hours) 


Pipe materials - Hydraulics of flow in pipes - Laying, 
 jointing  &  testing  of  pipes  Pipe  Appurtenances  - 
 Pumps, Pumping mains 


Lecture / Videos 


Chalk  &  Talk  /  Power 
 Point  Presentation  / 
 Demonstrations 


7.    4th week of 
 August 2016 
 (3 Contact Hours) 


Mixing, purpose and mixing devices - Mixing basins 
 with  mechanical  means  and  turbines  -  Power 
 requirements for turbines 


Lecture / Tutorial  
 Chalk  &  Talk  /  Power 
 Point Presentation  
 8.    5th week of 


August 2016 
 (3 Contact Hours) 


Sedimentation  -  factors  influencing  process  of 
 sedimentation - Theory of sedimentation - Types of 
 settling,  Analysis  of  discrete  particle  settling  - 
 settling analysis test, settling analysis curve. 


Flocculent  settling  and  Flocculent  settling  curve  - 
 Design of rectangular & circular sedimentation tank 


Lecture / Tutorial  
 Chalk  &  Talk  /  Power 
 Point Presentation  


9.    1st week of 


September 2016  ASSESSMENT 1 


10.    2nd week of 
 September 2016 
 (3 Contact Hours) 


Surface charge on colloids, Colloidal Stabilization 
 Destabilization  of  colloidal  dispersions  -  Coagulant 
 with  polymer,  Coagulant  aids,  Determination  of 
 Coagulant Dose 


Lecture / Tutorial  
 Chalk  &  Talk  /  Power 
 Point Presentation  
 11.    3rd week of 


September 2016 
 (3 Contact Hours) 


Filtration  :  Theory  of  filtration  -  Carmon  Kozeny 
 equation  -  Modes  of  operation  and  operational 
 problems  –  negative  head  and  air  binding  -  Dual 
 and multimedia filtration - Design of Rapid sand filter 


Lecture / Tutorial  
 Chalk  &  Talk  /  Power 
 Point Presentation  
 12.    4th week of 


September 2016 
 (3 Contact Hours) 


Disinfection  :  physical  and  chemical  agents  - 
 mechanism  of  disinfectants  -  Basic  chemistry  of 
 disinfection  -  Factors  influencing  disinfection, 
 Disinfection  with  chlorine,  free  available  chlorine 
 and combined available chlorine 


Disinfection kinetics  


Ozonation  –  Advantages  –  Limitations  -  Process 
 and  Equipment  -  Basic  Components  of  an 
 Ozonation  System  -  Feed  Gas  Preparation  - 
 Exhaust Gas Destruction 


UV  disinfection  –  Advantages  –  Limitations  - 
 Process  Description  -  Monitoring  and  Operation 
 Requirements 


Lecture / Tutorial  
 Chalk  &  Talk  /  Power 
 Point Presentation  


13.    5th week of 
 September 2016 
 (3 Contact Hours) 


Softening  - Lime-soda  softening  –  Advanced  water 
 treatment  -  Adsorption,  Production  of  activated 
 carbon  –  Adsorption  equilibrium  -  Physical  and 
 chemical  adsorption  -  Factors  influencing 
 Adsorption  -  Adsorption  isotherms  -  Langmuir  – 
 Freundlich - Break through curve 


Lecture / Tutorial  
Chalk  &  Talk  /  Power 
Point Presentation  



(4)14.    1st week of 
 October 2016 
 (3 Contact Hours) 


Ion exchange – Limitations - Process 


Pressure driven Membrane Processes  - Membrane 
 Polymers-  Micro  filtration  (MF)  -  Operation  and 
 maintenance  -  Ultra  filtration  (UF)  –  UF 
 Configuration 


Nanofiltration  (NF)  -  Process  -  Operation  and 
 maintenance 


Reverse  osmosis  (RO)  –  Limitations  –  Process  - 
 Treatment principles - Components of RO plant 


Lecture / Tutorial  
 Chalk  &  Talk  /  Power 
 Point Presentation  


15.    2nd week of 


October 2016  ASSESSMENT 2 


16.    3rd week of 
 October 2016 
 (3 Contact Hours) 


Distribution  Networks  –  Dead  End,  Grid  iron,  Ring, 
 Radial  Analysis  of  distribution  networks:  Hardy 
 Cross, Method of equivalent pipes 


Lecture / Tutorial  
 Chalk  &  Talk  /  Power 
 Point Presentation  
 17.    4th week of 


October r 2016 
 (3 Contact Hours) 


Water  supply  for  a  building,  House  water 
 connection, Terms related to Plumbing, Pipe fittings 
 - Estimating storage capacity - Distribution Systems 
 in Multi-Storeyed Buildings - Direct Supply System - 
 Direct Pumping - Hydro-pneumatic System 


Lecture / Tutorial  
 Chalk  &  Talk  /  Power 
 Point Presentation  
 Videos, Site Visits 
 18.    5th week of 


October 2016 
 (3 Contact Hours) 


Rainwater  based  Rural  Water  Supply  Systems  - 
 Groundwater-based  Water  Supply  Systems  - 
 Extraction Devices - Surface Water Supply Systems 
 -  Water  Treatment  Systems  -  Alternative  Filtration 
 Technologies  -  Water  Distribution  Systems  - 
 Methods of Water Transportation 


Lecture / Tutorial  
 Chalk  &  Talk  /  Power 
 Point Presentation  
 Videos, Site Visits 


19.    1st week of 


November 2016  REASSESSMENT 


COURSE ASSESSMENT METHODS 
 Sl. 


No.  Mode of Assessment  Week / Date  Duration  % Weightage 


1.    Assessment 1  1st week of 


September 2016  60 Minutes  20% 


2.    Assessment 2  2nd week of 


October 2016  60 Minutes  20% 


3.    Assignments (2-5)   Before the 


Assessment 1 & 2  -  10% 


4.    Group / Team Task 


Term paper / project / presentation 


1st week of 


November 2016  -  10% 


5.    End Semester Examination   2nd week of 


October 2016  120 Minutes  40% 


Note:  


1.  Attending all the assessments (Assessment 1 to 5) is MANDATORY for every student.  


2.  If any student is not able to attend Assessment-1 / Assessment-2 due to genuine reason, student is permitted to attend 
 the compensation assessment (CPA) with 20% weightage (20 marks).  


3.  At any case, CPA will not be considered as an improvement test.  


4.  Every student is expected to score minimum 40% (i.e., 40 marks) to pass the course. Otherwise the student would be 
 declared fail and „F‟ grade will be awarded.  


ESSENTIAL READINGS : Textbooks, reference books Website addresses, journals,  etc 


1.  Reynolds and Richards, “Unit Operations and Processes in Environmental Engineering”. PWS Publishing Co., 1996. 


2.  NPTEL materials http://nptel.iitm.ac.in 


3.  MIT Open Courseware http://ocw.mit.edu /index.htm 


4.  Shun Dar Lin, Water and Wastewater Calculations Manual, McGraw-Hill Companies, Inc., 2007 


COURSE EXIT SURVEY (mention the ways in which the feedback about the course is assessed and indicate the 
 attainment also) 


The purpose of this survey is to find out from you about your learning experiences and your thoughts about the course. 


Your replies are very important to assist us in better serving our graduate students. Be assured that your comments will 
 remain absolutely confidential and I will not be able to identify you from other participants. 


  Direct feedback from the students by face-to-face meeting individually and as the class as a whole. 


  Feedback from the students during class committee meetings  


  Exit survey from the students at the end of the session through questionnaire 
 COURSE POLICY (including plagiarism, academic honesty, attendance, etc.) 
 DISHONEST  / PLAGIARISM 


Dishonest / Plagiarism means knowingly presenting another person's ideas, findings or work as one's own by copying or 
reproducing them without due acknowledgement of the source, with intent to deceive the examiner into believing that the 
content is original to the student. 



(5)Plagiarism is a specific form of cheating which consists of the misuse of the published and/or unpublished works of others 
 by misrepresenting the material (i.e., their intellectual property) so used as one's own work.  


All of the following are considered plagiarism: 


  turning in someone else's work as your own 


  copying words or ideas from someone else without giving credit 
   failing to put a quotation in quotation marks 


  giving incorrect information about the source of a quotation 


  changing words but copying the sentence structure of a source without giving credit 


  copying so many words or ideas from a source that it makes up the majority of your work, whether you give credit or 
 not (see our section on "fair use" rules) 


  Failing  to  give  credit  via  footnotes  for  ideas  and  concepts,  date  and  information,  statements  and  phrases,  and/or 
 interpretations and conclusions derived by another. 


  Including references in the Bibliography that were not examined by the student. 


Attendance 


The attendance will be taken in all the contact hours. Students are encouraged to attend all the classes without absence. 


Also,  the  students  are  encouraged  to  participate  in  various  co-curricular  and  extracurricular  activities  to  enrich  the 
 academic  /  campus  life.  The  percentage  of  attendance  is  calculated  up  to  3  days  before  the  last  working  day  in  the 
 respective  session.  The  minimum  attendance  for  appearing  for  the  end  semester  examination  is  75%.  In  some 
 circumstances with reasonable cause for non attendance, the students should inform the faculty within one week after their 
 absence or feasibly in a week prior. In that case, the students will be given the opportunity to make up the missed classes 
 or  quiz  or  assignment.  Those  students,  whose  attendance  falls  below  75%  but  above  50%  in  a  subject,  shall  attend 
 mandatory classes after the closure of the attendance of the current session. Only those students who have completed the 
 mandatory classes will be eligible and be permitted to appear for end semester examination.  


The percentage of attendance in a subject shall be computed as: 


(a)  For calculation of attendance in normal cases: 


This should be 75% for the student to appear for semester examinations.  


(b)  For calculation of attendance in case of prolonged illness and/or hospitalization with medical certificate: 


Under any case, a student should have more than 50% attendance calculated as per (a) above to be eligible for appearing 
 in end semester examination. 


ADDITIONAL COURSE INFORMATION 


1.  All  the  students  are  advised  to  check  their  NIT-T  webmail  regularly  to  know  the  updates.  All  the  correspondence 
 (schedule of classes / schedule of assessment / course material / any other information regarding this course) will be 
 communicated through webmail.  


2.  Queries / Clarifications / Discussions (if required) may be E-mailed to me / contact me during 4.00 PM to 5.00 PM on 
 Monday and Friday with prior intimation.  


FOR APPROVAL 


  S/d       S/d      S/d 


Dr. S. T. Ramesh  Dr. K. Baskar  Prof. R. Jayasanksr 


Course Faculty  Chairman (Class Committee)  HoD 


© Copyright  
All rights reserved 
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