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1. Course Objectives 

The course will introduce students and researchers to various environmental issues related 

to water, soil, air, and waste management. It is aligned with sustainable development goals 

(SDGs), especially those concerning clean water and sanitation, as well as the environment. 

Participants will learn about both conventional and advanced treatment techniques for 

water and wastewater, air, and different soil remediation methods. The lab component of 

the course will provide hands-on experience with various tests, including pH, conductivity, 

acidity, alkalinity, and total coliforms, enabling analysis of the physical, chemical, and 

bacteriological properties of water. This course will be beneficial for students in the E4 

Life Ph.D. program and interdisciplinary Ph.D. programs in Chemistry, Environment, 

Biotechnology, and Chemical Engineering, especially those interested in working in the 

field of environmental resource management for a sustainable future. 

 

2. Course Outcomes 

CO1: Understand the theories, principles, and procedures about pollution, environmental 

science, and management 

 CO2: Identify the contaminants in different environmental domains along with the 

methods used for their management and cleanup.  

CO3: Conduct laboratory experiments to examine drinking water quality and wastewater 

treatment 

CO4: Analyse the surface water/ groundwater quality in a community and propose a 

remediation strategy as a group project 

3. Course Delivery 

PowerPoint presentations, writing pad with a laptop, hands-on-training in the Water 

Laboratory, peer-to-peer interactions 

 

4. Syllabus 

Unit 1: [10 hrs] 

Water: Sources; need for providing safe drinking water; Water quality studies- Sampling 

techniques- Sampling devices- Sample preservation Drinking water quality standards; 

water quality index; Water conservation techniques- rainwater harvesting, groundwater 

recharge, Waterborne diseases- causes and symptoms, Microbial indicators of water 

quality, The Water (Prevention and Control) Act 



 

Water Treatment - definition, types and sources of pollutants, impacts; Management - 

need, site selection for water treatment, the concept of unit operations and processes for 

drinking water- screening, aeration, sedimentation, coagulation, flocculation, filtration, 

disinfection 

Unit 2: [7 hrs] 

Wastewater: Sources, Physical – Chemical and biological characteristics of wastewater; 

Effluent discharge standards, Eutrophication 

Liquid Waste Management - Primary treatment processes - screening, grit removal, 

equalization tank-sedimentation tanks; Secondary treatment processes- Biological 

treatment of wastewater; Aerobic and anaerobic processes; suspended and attached growth 

systems; Tertiary Treatment Processes- Need; Nutrient removal; Advanced tertiary 

treatment methods 

Unit 3:  [6 hrs] 

Solid Waste: Sources, types, properties, and impacts; Methods for treatment of solid waste; 

Concept of three R’s (Reduce, Reuse, Recycle) and their importance; Concept of Zero 

waste and Zero liquid; Solid Waste Management Rules  

Solid Waste Management- Thermal processes – Incineration, Pyrolysis, Refuse Derived 

Fuel; Biological processes – Anaerobic digestion, Aerobic treatment- Composting, types 

of composting; Disposal techniques: Landfills –operation and management 

Unit 4:  [6 hrs] 

Soil- Sources, types of pollutants and impacts, Soil Quality Analysis: Moisture- pH-

Organic Matter-Organic Carbon-Chloride content in Soil 

Soil Pollution and Management- Soil remediation techniques- Solidification, 

Stabilization, Soil Vapour Extraction, Soil Washing, Bioremediation, Phytoremediation 

 

Unit 5:  [6hrs] 

Air- Definition, Sources, types of air pollutants; Major air pollution episodes and their 

impacts; Health and Environmental Impacts of Air Pollution, Factors influencing air 

pollution 

 

Air Pollution Control: Sampling techniques, Pollutant measurement methods– Principles 

and instruments, Ambient air quality standards, Principles and techniques for Control of 

Particulate and Gaseous Emission, Introduction to Air Act 

 

 

 

Unit 6: [Laboratory Course – 16 hrs]       

   

Laboratory Course- Water Quality Analysis (pH, Conductivity, Acidity, Alkalinity, Total 

Solids, Salinity, Hardness, Iron, Dissolved Oxygen, Biochemical Oxygen Demand, 

Chemical Oxygen Demand, Total Coliform) 

 

5.    Evaluation & Assessment 
a. Quizzes & Assignments  

b. Laboratory Course Assessment 



 

 

Evaluation Pattern 

Category Marks 

Continuous Assessment 20 

Mid-Term 30 

End Semester 50 

Total 100 

 

 

6. Prerequisites 

A system(laptop/Desktop) and lab coat, gloves, and shoes for laboratory course 
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