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GUJARAT TECHNOLOGICAL UNIVERSITY 
Environmental Engineering 


B. E.  SEMESTER: VI 


 
Subject Name:    Biological Processes for Wastewater Treatments 


 


Sr. 


No. 
Course Contents Total Hrs  


1.  Biochemical Concepts:  


Chemistry of carbohydrates, liquids proteins, fats and nucleic acids; enzymes 


and inhibitions, photosynthesis and symbiosis, enzyme kinetics. 


8 


2.  Measurement of Organic Pollutant:  


Parameters - BOD, COD &TOC, Factors affecting on BOD,  BOD equations, 


methods of estimating BOD, Biological v/s Physicochemical analysis 


8 


3.  Microbial Growth Kinetics:  


Microbial Growth Kinetics terminology, rate of utilization of soluble substrates, 


other rate expression for the utilization of soluble substrate, rate of soluble 


substrate production from biodegradable particulate organic matter, rate of 


biomass growth with soluble substrate, rate of oxygen uptake, effects of 


temperature, total volatile suspended solids and active biomass, net biomass 


yield and observed yield. 


8 


4.  Biological Treatment:  


Overview of biological wastewater treatment, objectives of the treatment, role 


of Micro-organisms, Types of biological processes for wastewater treatment, 


suspended and attached growth systems, Municipal wastewater treatment, 


Unit operations of Pre and primary treatment. 


4 


5.  Aerobic Suspended Growth Biological Treatment Systems:  


Aerobic biological oxidation, process description, process description, 


stoichiometry, environmental factors, plug flow activated sludge, Complete 


Mix activated sludge, Extended Aeration system, Oxidation Ditch systems, 


Intermittently aerated and decanted systems, Oxygen activated sludge, 


Principles of aeration, factors affecting oxygen transfer, Oxygenation and 


mixing requirements, Final clarification. 


Aerobic attached Growth Biological Treatment systems, Introduction to 


attached growth systems, Mass transfer limitations, trickling filtrations, 


Oxygen transfer and utilization, Applications rotating biological contactors, 


Bio-Towers, Process design considerations. 


16 







 


Practical: 


1. Determination BOD, COD, TOC. 


2. To find BOD reaction rate constant for given sample. 


3. To find rate of re-aeration of tap water. 


 


Tutorial: 


1. Examples on BOD. 


2. Examples of Aerobic suspended attached growth. 


3. Anaerobic Treatment of wastewater. 


4. Design examples of Aerobic Treatment of wastewater – ASP, TF and RBC. 


5. Natural treatment system and small wastewater treatment system. 


6. Design examples for anaerobic reactor such as standard rate and high rate 


anaerobic digesters. 


 


Reference Books: 


1. Waste water Engineering Treatment & Reuse by Metcalf and Eddy. 


2. Wastewater treatment for pollution control by Soli J Arceivala (Tata MeGraw-


Hill). 


3. Biological Process Design for wastewater treatment by Larry D. Benefield & 


Ctifford W. Randall (Prentice Hall). 


4. Anaerobic biotechnology for Industrial waste by R. E. Speece (Archae press). 


5. Environmental Engineering – A design approach by Arcadio P. Sincero & 


Grecjoria A. Sincero (Prentice Hall of India). 


 


 


6.  Anaerobic Decomposition:  


Mechanism of anaerobic fermentation – a multistep process, Microbiology 


and biochemistry of anaerobic processes, substrate inhibition, optimal anoxic 


environment, kinetic constants, stuck reactors, standard rate, high rate and 


multistage anoxic digesters. 


8 


7.  Natural Treatment Systems:  


Development of natural treatment systems, fundamental consideration in the 


application of NTS, Slow Rate systems, rapid infiltration systems, Overland 


flow systems, constructed wetlands, Floating aquatic plant treatment systems 


4 


8.  Small Wastewater Treatment Systems:  


Special problems faced by small communities, small systems flow rate and 


wastewater characteristics, types of small wastewater management system, 


onsite system for Industrial residences and other community facilities in un-


sewered areas, selection and design of onsite systems, wastewater collection 


system for small communities, small systems for clusters of home and very 


small communities, system with package (Pre-Engineered) treatment plant, 


Individually designed treatment facilities, Sepatage and septage design. 


8 
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THEORY TUTORIAL PRACTICAL


1 Municipal Engineering 3 4 0 7


2 Fundamentals of Air Pollution 3 2 0 5


3 Estimation, Specification & Project Management 3 4 0 7


4 Biological Process for Wastewater Treatment 4 2 0 6


5 Occupational Health & Saftey 3 2 0 5


6 Seminar ( On Current Topics) 0 0 0 0


Total 16 14 0 30
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GUJARAT TECHNOLOGICAL UNIVERSITY 
Environmental Engineering 


B. E.  SEMESTER: VI 


 
Subject Name:    Estimating, Specifications and Project Management 


 


Sr. 


No. 
Course Contents Total Hrs  


1.  Construction Technology: 
a. Subsurface investigation 
b. Foundations 
c. Masonry Construction 
d. Plain and Reinforced Concrete construction 
e. Plastering 


6 


2.  (a)  Elements of Estimating and Costing:  
      Types of estimate: Detailed estimate and approximate estimate, 
      Methods of estimate: Long wall short wall method and centre line method 
      Units of measurement: Modes and units of measurement for different 


types of    trades Quantity survey, Uses of estimates. 
 
(b) Rate Analysis:  
      Prerequisites, factors affecting rate analysis; procedure for rate    


analysis; schedule of rates; task work; revision of rates. 
 
(c) Detailed estimation of full scale water treatment/sewage treatment/effluent 


treatment plant. 
 


16 


3.  Specifications:  
 
Importance: requisites of good specifications; classification of specifications; 
specifications of typical items; standard specification. 
 


4 


4.  Contracts:  
 
Meaning and important legal aspects of contracts; types of contracts and their 
suitability; contract documents; termination of contracts; contractual disputes 
and arbitration, standing contracts. 
 


4 


5.  Conditions Of Contract:  
 
Important requisites of conditions of contract; subject matter of conditions of 
contract; typical conditions of contract. 
 


4 


6.  Tenders:  
 
Meaning, types, content, procedure, tender documents, unbalanced tender; 
scrutiny and acceptance of tender. 
 


2 







 


Term work: 


 


1. Construction Technology: Sketches related to brick masonry, Foundation 


2. Methods of Quantity estimates : Long-wall short wall method and centre line method 


3. Examples: Rate Analysis 


4. Specifications 


5. Contracts and condition of contracts 


6. Tenders 


7. Project management: PERT,CPM (examples) 


8. Detailed estimate of full scale water treatment/sewage treatment/effluent treatment 


plant. 


 


Reference Books: 


 


1. Estimation & Costing in civil Engineering - B.N. Dutta. 


2. Project Planning and Control with PERT & CPM- Dr. B.C. Punamia. 


3. Elements of Estimation & Costing – Rangwala. 


4. Estimation, costing, specification & valuation in civil Engg. By M.Chakroborti. 


 


 


 


7.  Project Management with Network Technique: 
  
Project planning, scheduling, controlling, bar chart and mile stone charts, 
elements of network, development of network, time estimates, time 
computation, network analysis-PERT and CPM 
 


12 
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GUJARAT TECHNOLOGICAL UNIVERSITY 
Environmental Engineering 


B. E.  SEMESTER: VI 


 
Subject Name:    Fundamentals of Air Pollution 


 


 


Practical  


1. Measurement of Ambient Air Quality Parameters by High Volume Air Samplers. 


2. Measurement of Sound Pressure Levels at different locations 
 


 


 


 


 


 


 


 


 


Sr.No. Course Contents 


Total 


Hrs 


1.  Air Pollution Sources and their Effects: 
 
Atmosphere and its structure, air Pollution, Sources of Air Pollutants & their 
effects on health, materials, animals and vegetation, Air pollution Episodes, Units 
of measurement of Air Pollution, Ambient Air Quality Standards. 
 


10 


2.  Meteorology: 
 
Introduction, solar radiation, wind circulation, lapse rates, stability conditions, 
wind velocity profile maximum mixing depth, wind rose diagram, turbulence, 
general characteristics of stack plumes,  heat island effect, global circulation of 
pollutants. 
 


10 


3.  Dispersion Of Pollutants In The Atmosphere: 
 
Introduction: the EDDY diffusion model, Gaussian or normal distribution, the 
Gaussian dispersion models, evaluation of standard deviations, maximum ground 
level concentration in line concentration, calculations of effective stack height. 
 


10 


4.  Noise Pollution: 
 
Sound and Noise, Characteristics of sound, Noise Pollution, Noise Measurement 
Scale – Levels and the decibels, Sources of Noise, Effects of Noise on people, 
Indian Standards 
 


10 


5.  Odours and their Control 
  


08 







Tutorials 


1. Air Pollution: Sources and effects on human, vegetation, animals, and materials 


2. Assignments and numerical based  on Wind Rose Diagram 


3. Assignments and numerical based  on Maximum Mixing Depth (MMD) 


4. Assignments and numerical based on dispersion of Pollutants in the atmosphere. 


5. Assignments and numerical based  on Noise Pollution 


6. Assignments based on odour and control. 


 


Reference Books: 


 


1. Air Pollution – by Wark & Warner 


2. Air Pollution – by M. N. Rao 


3. Air Pollution – by Henry Parkins 


4. Air Pollution – by Stern Vol – I 
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GUJARAT TECHNOLOGICAL UNIVERSITY 
Environmental Engineering 


B. E.  SEMESTER: VI 
 


Subject Name:    Municipal Engineering 


 


Sr.No. Course Contents 


Total 


Hrs 


1.  Water supply scheme: 
 
Importance & necessity of water supply scheme, Importance and reliability of 
water works, essentials of water supply engineering. 


1 


2.  Sources of water: 
 
Surface water sources and ground water sources. 6 


3.  Quantity of water: 
 
Type of demand. Per capita demand, design period, fluctuation in demand of 
water, factors affecting demand of water. 
 


2 


4.  Pumps and Pumping stations: 
 
Need of pumping, classification of pumps, different type of pumps used in water 
supply, power of pumping, total lift of pump, H.P of pump, location of pumping 
station, site selection. 
 


2 


5.  Collection and conveyance: 
 
Intakes, type of intake, conveyance of water, different type of pipes used in 
water supply, pipe-joint, laying of pipe, hydrostatic test. 
 


6 


6.  Distribution system: 
 
Type of distribution system, different layout of distribution system, methods of 
supplying water, pressures in distribution system, distribution resources and its 
capacity, type of reservoirs & accessories, design of distribution system, design 
of pipelines and analysis of complex pipe networks-Hard cross method. 
 


4 


7.  Valves and Fittings: 
 
Different type of valves, hydrants, meters, stop cock & water tap, pipe fittings, 
leakage & waste of water factors, affecting losses & wastes. 
 


3 


8.  Sanitary works: 
  
Definitions, sanitary works, objectives of sewage disposal 


2 







 


 


 


 


 


 


 


 


 


9.  Systems of sanitation:  
 
Methods of collection, conservancy systems, collection system, water carriage    
system, sewage system. 
 


2 


10.  Quantity of sanitary and storm sewage: 
 
Sources of sanitary sewage, factors affecting and determination of quantity of 
sanitary sewage, factor affecting storm sewage and determination of quantity of 
storm water. 


 


4 


11.  Design of sewers: 
 
Design period, per capita sewage flow, ground water infiltration, estimation of 
storm runoff, flow assumption, determination of velocity of flow. 
 


6 


12.  Drains and sewers: 
 
Drains, sewers: sections, sewer material, sewer drawings, corrosion prevention 
in sewers. 
 


2 


13.  Sewers appurtenances: 
 
Manhole, street inlet, flushing tanks, catch basins, inverted siphon, ventilation of 
sewers. 
 


4 


14.  Construction and maintenance of sewers: 
 
Laying of sewers, jointing of sewers, hydraulic testing of pipe sewers, 
maintenance of sewers, sewer cleaning equipments and devices. 
 


2 


15.  House plumbing: 
 
Terms, Plumbing tools, traps and system of plumbing. 
 


2 







Tutorials: 


1. Water supply scheme 


2. Quantity of water 


3. Pump and pumping station 


4. Collection and conveyance of water: 


a) Intake works 


b) Pipes 


c) Pipe joints 


5. Distribution system 


6. Design of distribution system-examples 


7. Valves and fittings 


8. Sanitary works and system of sanitation 


9. Quantity of sanitary and storm water 


10. Design of sewers-examples 


11. Sewer appurtenances 


12. Construction and maintenance of sewers 


13. House plumbing 


 


Reference Books:  


 


1. Water supply and sewege system – G. Birdie  


2. Water supply and sewege system - Steel and McGhee 


3. Water Supply & Sewage Systems - K.N. Duggal 


4. Water Supply & Sewage Systems – S. K. Garg 
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GUJARAT TECHNOLOGICAL UNIVERSITY 
Environmental Engineering 


B. E.  SEMESTER: VI 
 


Subject Name:    Occupational Health & Safety  


 
(A)  Occupational Health 


 


 


(B) Safety 


Sr.No. Course Contents 


Total 


Hrs 


1.  Occupational Health:  
 


Classification of occupational health hazards, dangerous properties of chemical 
and their health effects, routes of entry of toxic material into human body, 
permissible exposure limits, Threshold limit value, lethal dose and lethal 
concentration, Ergonomics, constituents of ergonomics, application of ergonomics 
for safety & health, occupational  diseases due to metals & dusts, fumes & 
chemical compounds. 


 


10 


Sr.No. Course Contents 


Total 


Hrs 


1.  Concept, Philosophy & Psychology of safety: 
 
Concept of safety, Nature of concept of safety, Philosophy of safety, safety 
terminology, philosophy of total safety concept, safety psychology, accident 
causative factors, general psychological factors. 
 


4 


2.  Accident Causative and prevention: 
 
Causation, Accident problem, Reasons for prevention, factors impending safety, 
Accident prevention. 


2 


3.  Safety Management: 
 
Concept of management, element of management, functions, management 
principles, safety management & its responsibilities, safety organization. 


4 


4.  Electrical Safety: 
 
Electricity and Hazardous, Indian standards, effects of electrical parameters on 
human body, safety measures for electric works. 


4 







 


Tutorials: 


1. Occupational Hazards 


2. Occupational diseases 


3. Concept, Philosophy & psychology of safety 


4. Accidental causation & prevention 


5. Safety management 


6. Electrical safety 


7. Fire and explosion 


8. Hazard and Risk identification, assessment & control techniques. 


9. Personal Protective Equipments 


10. Safety in Chemical Industry: Case study 


 


Reference Books: 


 


1. Fundaments of Industrial safety & health by Dr. K. U. Mistry. 


2. Social & Preventive Medicines by Yashpal Bedi. 


3. Industrial & occupational Safety, Health & Hygein - by AHommadi. 


4. Occupational Health, a Practical Guide for Managers -by Ann Fingret & Akin Smith. 


5. Environmental Health & Technology - by Y P Kudesia & Ritu Kudesia. 


6. Environment & Health by Norman M Triff. 


5.  Fire and Explosion: 
 
Fire phenomena, classification of fire and extinguishers, statutory and other 
standards, fire prevention & protection system, explosion phenomena, explosion 
control devices, fire awareness signs. 
 


4 


6.  Hazards & Risk identification, Assessment and control techniques: 
 
Hazards, Risks & detection techniques, Preliminary hazard analysis(PHA) & 
hazard analysis(HAZAN), failure mode effect analysis(FMEA), Hazard and 
operability(HAZOP) study, Hazard ranking (DOW & MOND index), Fault tree 
analysis, Event tree analysis(ETA), major accident hazard control, on-site and off-
site emergency plans. 
 


10 


7.  Personal Protective Equipment: 
 
Need of PPE, Indian standards, factors of selection of PPE, non respiratory 
equipments, respiratory equipments. 


4 


8.  Safety in different industries as case study. 
6 






