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Water Our Lifeline

Importance of Clean Water

Clean water is essential for human survival and daily activities. It is free from harmful
substances, germs, and pollutants, making it safe for drinking, cooking, personal hygiene,
and agriculture. Using clean water properly helps maintain health and prevents
waterborne diseases such as cholerq, typhoid, and dysentery.

Uses of Clean Water

Clean water is used for various purposes including:

Drinking: Maintains hydration and bodily functions.
Cooking: Prepares safe and healthy food.

Personal Hygiene: Washing hands, bathing, and cleaning to prevent infections.

Agriculture: Watering crops and raising animals for food production.



Water Scarcity and Conservation

Many people worldwide lack access to safe drinking water, leading to health issues.
Factors like population growth, pollution, and mismanagement contribute to water
scarcity. International efforts aim to reduce this problem by promoting water conservation
and improving access to clean water.

Wastewater and Sewage Treatment

Wastewater, also called sewage, is used water containing pollutants. It must be treated to
remove contaminants before reuse or release into the environment. Sewage treatment
involves physical, chemical, and biological processes to clean the water and protect
health and ecosystems.

What Is Sewage

Definition and Sources

Sewage is wastewater discharged from homes, industries, hospitals, offices, and includes
rainwater runoff. It contains dissolved and suspended impurities, making it a complex
mixture of organic and inorganic substances, nutrients, bacteria, and other microbes.

Types of Sewage

¢ Sullage water: Wastewater from kitchens containing food waste, grease, and
detergents.

e Foul waste: Wastewater from toilets containing human excreta.

e Trade waste: Wastewater from industrial and commercial sources containing
chemicals and pollutants.

Contaminants in Sewage



e Organic impurities: Human and animal waste, oils, pesticides, and food waste.

e Inorganic impurities: Nitrates, phosphates, and metals.

¢ Nutrients: Phosphorus and nitrogen compounds.

e Bacteria and microbes: Disease-causing organisms like Vibrio cholera and
Salmonella.

Water Freshens Up

Sewerage System

Sewerage is a network of pipes called sewers that transport sewage from its source to
treatment plants. Manholes are placed at intervals for maintenance and inspection.

Wastewater Treatment Process

The treatment involves several stages:

e Bar screens: Remove large objects like rags and plastics.

e Grit removal: Settling tanks slow water flow to remove sand and grit.

e Clarification: Settling tanks allow solids to settle as sludge; oils and grease are
skimmed off.

¢ Biological treatment: Aeration promotes aerobic bacteria to decompose organic
matter.

¢ Sludge treatment: Anaerobic bacteria decompose sludge producing biogas used as
fuel.

e Filtration and disinfection: Sand filters and chemicals like chlorine remove remaining
impurities and pathogens.

Filtration Explained

Filtration separates solids from liquids using filter media like sand and filter paper. Solid
particles larger than the filter pores are trapped, allowing clean water to pass through.



Aeration Explained

Aeration introduces air into water to increase oxygen levels, supporting aerobic bacteria
that break down pollutants and reduce odors.

Solved Examples

Example 1: Explain why grit removal is important in wastewater treatment.

Solution: Grit consists of heavy particles like sand and pebbles that can damage pumps
and equipment if not removed. Settling tanks slow the flow, allowing grit to settle by
gravity, protecting the treatment plant and ensuring efficient operation.

Example 2: Describe the role of aerobic bacteria in wastewater treatment.

Solution: Aerobic bacteria require oxygen to survive. In aeration tanks, air is pumped into
wastewater, increasing oxygen levels. These bacteria consume organic waste, breaking it
down into simpler substances, thus cleaning the water.

Practice Set

 Level 1 (Easy): What is the difference between sullage water and foul waste?

e Level 2 (Moderate): Why is chlorination important in the final stage of wastewater
treatment?

e Level 3 (Challenging): Explain how the design of a grit removal tank helps in the
sedimentation of particles.

Answer Key



e Level I: Sullage water is wastewater from kitchens containing food waste and grease,
while foul waste is wastewater from toilets containing human excreta.

e Level 2: Chlorination disinfects the treated water by killing remaining pathogens,
making it safe for release or reuse.

e Level 3: The grit removal tank slows down the flow of wastewater, allowing heavier
particles like sand and grit to settle at the bottom by gravity, preventing damage to
equipment.

Wastewater Treatment Plant

Physical Treatment

Initial treatment involves removing large debris using bar screens and settling grit and
sand in tanks to protect equipment and improve treatment efficiency.

Chemical and Biological Treatment

Clarification tanks allow solids to settle as sludge, while skimmers remove oils and grease.
Aeration tanks promote aerobic bacteria to decompose organic matter. Anaerobic
bacteria decompose sludge producing biogas.

Final Treatment

Filtered water is disinfected using chlorine or ozone before discharge or reuse, ensuring
removal of pathogens and pollutants.

Solved Examples

Example 1: What is the purpose of a bar screen in a wastewater treatment plant?



Solution: A bar screen removes large objects like rags, sticks, and plastics from
wastewater, preventing damage to downstream equipment and ensuring smooth
operation.

Example 2: How is biogas produced during wastewater treatment?

Solution: Anaerobic bacteria decompose sludge in separate tanks, producing biogas, a
mixture of methane and carbon dioxide, which can be used as fuel or to generate
electricity.

Practice Set

e Level1(Easy): What is sludge and how is it formed?

 Level 2 (Moderate): Describe the role of anaerobic bacteria in sludge treatment.

o Level 3 (Challenging): Explain why aeration is necessary in biological treatment of
wastewater.

Answer Key

e Level 1: Sludge is the solid material that settles at the bottom of clarification tanks,
consisting of organic and inorganic matter.

e Level 2: Anaerobic bacteria decompose sludge in the absence of oxygen, breaking
down organic matter and producing biogas.

e Level 3: Aeration supplies oxygen to aerobic bacteria, enabling them to break down
organic pollutants effectively, improving water quality.

Better Housekeeping

Waste Disposal Practices



Proper disposal of waste prevents pollution and blockages. Cooking oils and fats should
not be poured down drains as they harden and clog pipes. Chemicals like paints and
insecticides can kill beneficial microbes and should be disposed of safely. Solid wastes like
food remains and sanitary products should be thrown in dustbins to avoid choking drains
and hindering water purification.

Environmental Impact

Improper waste disposal leads to unhygienic conditions, breeding grounds for disease
vectors like mosquitoes and flies, and pollution of water bodies. Responsible waste
management helps maintain clean water sources and a healthy environment.

Solved Examples

Example 1: Why should cooking oil not be poured down the drain?

Solution: Cooking oil can solidify and block pipes, causing drainage problems and
reducing soil permeability in open drains, which hampers natural filtration.

Example 2: What are the consequences of throwing solid waste into sinks?

Solution: Solid waste can clog pipes, cause blockages, promote bacterial growth, and lead
to water pollution and foul odors.

Practice Set

e Level 1 (Easy): Name two types of waste that should not be thrown into drains.
e Level 2 (Moderate): Explain how improper waste disposal affects water quality.
e Level 3 (Challenging): Suggest ways to reduce waste pollution at the source.



Answer Key

e Level I: Cooking oil and chemical solvents should not be thrown into drains.

e Level 2: Improper disposal introduces pollutants and solids into water, causing
contamination, blocking natural filtration, and harming aquatic life.

¢ Level 3: Reduce waste by minimizing use of harmful chemicals, proper segregation,
recycling, and disposing waste in designated bins.

Sanitation and Disease

Health Impacts of Poor Sanitation

Poor sanitation and contaminated water cause diseases like cholera, typhoid, polio,
meningitis, hepatitis, and dysentery. Open defecation and lack of sewerage facilities
pollute water and soil, posing serious health risks.

Sanitation Initiatives

Programs like Swachh Bharat promote proper sewage disposal and toilet availability to
improve public health. Innovative toilets like vermi-processing toilets use earthworms to
safely process human waste into manure.

Solved Examples

Example 1: How does open defecation affect water quality?

Solution: Open defecation contaminates surface and groundwater with pathogens,
leading to waterborne diseases.

Example 2: What is a vermi-processing toilet?



Solution: A toilet system where earthworms decompose human excreta into nutrient-rich
vermi cakes, using low water and providing safe waste processing.

Practice Set

e Level 1 (Easy): Name two diseases caused by poor sanitation.
o Level 2 (Moderate): Describe the benefits of vermi-processing toilets.
e Level 3 (Challenging): Explain why sanitation is important for public health.

Answer Key

¢ Level I: Cholera and typhoid are caused by poor sanitation.

e Level 2: Vermi-processing toilets safely treat waste, reduce water use, and produce
useful manure.

e Level 3: Sanitation prevents disease spread, protects water sources, and promotes a
healthy environment.

Alternative Sewage Disposal

On-site Sewage Systems

In areas without sewerage, low-cost on-site systems like septic tanks, chemical toilets,
and composting pits are used. These systems treat human waste locally, reducing
pollution and health risks.

Sanitation at Public Places

Public places generate large waste volumes requiring proper disposal to prevent
epidemics. Maintaining cleanliness, using dustbins, and following government sanitation
standards are essential for public health.



Solved Examples

Example 1: What is a septic tank?

Solution: A septic tank is an underground tank that collects and partially treats sewage
from buildings where no sewerage system exists.

Example 2: Why is sanitation important at public places?

Solution: Proper sanitation prevents disease outbreaks by managing waste and
maintaining hygiene in crowded areas.

Practice Set

e Level 1 (Easy): Name two on-site sewage disposal methods.
e Level 2 (Moderate): How can individuals contribute to sanitation at public places?
e Level 3 (Challenging): Discuss the challenges of sanitation in crowded public areas.

Answer Key

e Level I: Septic tanks and chemical toilets.

e Level 2: By not littering, using dustbins, and encouraging others to maintain
cleanliness.

¢ Level 3: High waste volume, limited facilities, and enforcement of sanitation
standards pose challenges.

Quick Reference Table




Key Terms and Functions:

e Wastewater: Used water containing pollutants.

e Sewage: Wastewater from homes, industries, and rain runoff.

e Sewerage: Network of pipes transporting sewage.

¢ Sludge: Settled solids from wastewater.

e Aeration: Process of adding air to water to support aerobic bacteria.
e Biogas: Gas produced by anaerobic decomposition of sludge.

e Bar Screen: Device removing large debris from wastewater.

¢ Clarification: Settling of solids to clarify water.

e Filtration: Removal of suspended solids using filter media.

¢ Chlorination: Disinfection of water using chlorine.

Common Mistakes and Misconceptions

e Throwing solid waste into sinks causes pipe blockages and pollution.

e Assuming all wastewater is the same; different sources have different contaminants.
e Believing that untreated sewage can be safely released into the environment.

¢ Ignoring the importance of aeration in biological treatment.

¢ Thinking that sanitation is only the government's responsibility; individual actions
matter.

Glossary

e Aerobic bacteria: Bacteria that require oxygen to break down organic matter.

¢ Anaerobic bacteria: Bacteria that decompose organic matter without oxygen,
producing biogas.

e Biogas: A mixture of methane and carbon dioxide produced by anaerobic digestion.

¢ Clarified water: Water after removal of suspended solids.

e Filtrate: Liquid that has passed through a filter.

e Grit: Small heavy particles like sand and gravel.

e Manhole: Access point in sewerage for maintenance.

e Sludge: Solid residue from wastewater treatment.

e Sullage: Wastewater from kitchens and domestic activities excluding toilets.

e Wastewater treatment plant: Facility where sewage is treated to remove pollutants.






