ENVIRONMENTAL POLLUTION AND CONTROL

WATER POLLUTION AND ANALYSIS

Water Pollution
Water pollution is the contamination of water bodies
(e.g. lakes, rivers, oceans, aquifers and groundwater). This form  of  environmental

degradation occurs when pollutants are directly or indirectly discharged into water bodies
without adequate treatment to remove harmful compounds.

Sources of Water Pollution

There are various classifications of water pollution. The two chief sources of water pollution can
be seen as Point and Non Point.

Point Sources refer to the pollutants that belong to a single source. An example of this would
be emissions from factories into the water.

Non Point Sources on the other hand means pollutants emitted from multiple
sources. Contaminated water after rains that has traveled through several regions may also be
considered as a Non point source of pollution.

Causes of Water Pollution

1. Industrial waste: Industries produce huge amount of waste which contains toxic chemicals
and pollutants which can cause air_pollution and damage to us and our environment. They
contain pollutants such as lead, mercury, sulphur, asbestos, nitrates and many other harmful
chemicals. Many industries do not have proper waste management system and drain the waste in
the fresh water which goes into rivers, canals and later in to sea. The toxic chemicals have the
capability to change the color of water, increase the amount of minerals, also known as
Eutrophication, change the temperature of water and pose serious hazard to water organisms.

2. Sewage and waste water: The sewage and waste water that is produced by each household is
chemically treated and released in to sea with fresh water. The sewage water carries harmful
bacteria and chemicals that can cause serious health problems. Pathogens are known as a
common water pollutant; The sewers of cities house several pathogens and thereby diseases.
Microorganisms in water are known to be causes of some very deadly diseases and become the
breeding grounds for other creatures that act like carriers. These carriers inflict these diseases via
various forms of contact onto an individual. A very common example of this process would be
Malaria.
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3. Mining activities: Mining is the process of crushing the rock and extracting coal and other
minerals from underground. These elements when extracted in the raw form contains harmful
chemicals and can increase the amount of toxic elements when mixed up with water which may
result in health problems. Mining activities emit several metal waste and sulphides from the
rocks and is harmful for the water.

4. Marine dumping: The garbage produce by each household in the form of paper, aluminum,
rubber, glass, plastic, food if collected and deposited into the sea in some countries. These items
take from 2 weeks to 200 years to decompose. When such items enters the sea, they not only

cause water pollution but also harm animals in the sea.

5. Accidental Oil leakage: Oil spill pose a huge concern as large amount of oil enters into the
sea and does not dissolve with water; there by opens problem for local marine wildlife such as
fish, birds and sea otters. For e.g.: a ship carrying large quantity of oil may spill oil if met with an
accident and can cause varying damage to species in the ocean depending on the quantity of oil
spill, size of ocean, toxicity of pollutant.

6. Burning of fossil fuels: Fossil fuels like coal and oil when burnt produce substantial amount
of ash in the atmosphere. The particles which contain toxic chemicals when mixed with water
vapor result in acid rain. Also, carbon dioxide is released from burning of fossil fuels which
result in global warming.

7. Chemical fertilizers and pesticides: Chemical fertilizers and pesticides are used by farmers
to protect crops from insects and bacterias. They are useful for the plants growth. However,
when these chemicals are mixed up with water produce harmful for plants and animals. Also,
when it rains, the chemicals mixes up with rainwater and flow down into rivers and canals which

pose serious damages for aquatic animals

8. Leakage from sewer lines: A small leakage from the sewer lines can contaminate the
underground water and make it unfit for the people to drink. Also, when not repaired on time, the
leaking water can come on to the surface and become a breeding ground for insects and
mosquitoes.

9. Global warming: An increase in earth’s temperature due to greenhouse effect results

in global warming. It increases the water temperature and result in death of aquatic animals and
marine species which later results in water pollution.
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10. Radioactive waste: Nuclear energy is produced using nuclear fission or fusion. The element
that is used in production of nuclear energy is Uranium which is highly toxic chemical. The
nuclear waste that is produced by radioactive material needs to be disposed off to prevent any
nuclear accident. Nuclear waste can have serious environmental hazards if not disposed off

properly. Few major accidents have already taken place in Russia and Japan.

12. Leakage from the landfills: Landfills are nothing but huge pile of garbage that produces
awful smell and can be seen across the city. When it rains, the landfills may leak and the leaking

landfills can pollute the underground water with large variety of contaminants.

13. Animal waste: The waste produce produce by animals is washed away into the rivers when
it rains. It gets mixed up with other harmful chemicals and causes various water borne diseases
like cholera, diarrhea, jaundice, dysentery and typhoid.

14. Underground storage leakage: Transportation of coal and other petroleum products through
underground pipes is well known. Accidentals leakage may happen anytime and may cause

damage to environment and result in soil erosion.
Effects of Water Pollution

There are many different types of water pollution and all have a different adverse effect on the
environment.

e Heavy metals from industrial processes can accumulate in nearby lakes and rivers. These
are toxic to marine life such as fish and shellfish, and can affect the rest of the food chain.
This means that entire animal communities can be badly affected by this type of
pollutant.

e Industrial waste often contains many toxic compounds that damage the health of aquatic
animals and those who eat them. Some toxins affect the reproductive success of marine
life and can therefore disrupt the community structure of an aquatic environment.

e Microbial pollutants from sewage often result in infectious diseases that infect aquatic
life and terrestrial life through drinking water. This often increases the number
of mortalities seen within an environment.

e Organic matter and nutrients causes an increase in aerobic algae and depletes oxygen
from the water column. This is called eutrophication and causes the suffocation of fish
and other aquatic organisms.

o Sulfate particles from acid rain change the pH of water making it more acidic, this
damages the health of marine life in the rivers and lakes it contaminates, and often
increases the number of mortalities within an environment.
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Suspended particles can often reduce the amount of sunlight penetrating the water,
disrupting the growth of photosynthetic plants and micro-organisms. This has subsequent
effects on the rest of the aquatic community that depend on these organisms to survive.

Control measures of water pollution

1. Administration of water pollution control should be in the hands of state or central
government

2. Scientific techniques should be adopted for environmental control of catchment
areas of rivers, ponds or streams

3. Industrial plants should be based on recycling operations as it helps prevent
disposal of wastes into natural waters but also extraction of products from waste.

4. Plants, trees and forests control pollution as they act as natural air conditioners.

5. Trees are capable of reducing sulphur dioxide and nitric oxide pollutants and

hence more trees should be planted.

6. No type of waste (treated, partially treated or untreated) should be discharged into
any natural water body. Industries should develop closed loop water supply schemes and
domestic sewage must be used for irrigation.

7. Qualified and experienced people must be consulted from time to time for
effective control of water pollution.

8. Public awareness must be initiated regarding adverse effects of water pollution
using the media.

9. Laws, standards and practices should be established to prevent water pollution
and these laws should be modified from time to time based on current requirements and
technological advancements.

10.  Basic and applied research in public health engineering should be encouraged.

Wastewater is any water that has been adversely affected in quality by anthropogenic influence.
Wastewater can originate from a combination of domestic, industrial, commercial
or agricultural activities, surface runoff or stormwater, and from sewer inflow or infiltration.

Wastewater can come from:
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Human excreta (feces and urine) often mixed with used toilet paper or wipes; this is known
as black water if it is collected with flush toilets

Washing water (personal, clothes, floors, dishes, cars, etc.), also known

as greywater or sullage

Surplus manufactured liquids from domestic sources (drinks, cooking

oil, pesticides, lubricating oil, paint, cleaning liquids, etc.)

Urban rainfall runoff from roads, carparks, roofs, sidewalks/pavements (contains oils, animal
feces, litter, gasoline/petrol, diesel or rubber residues from tires, soap

scum, metals from vehicle exhausts, etc.)

Highway drainage (oil, de-icing agents, rubber residues, particularly from tires)
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e Storm drains (may include trash)

o Manmade liquids (illegal disposal of pesticides, used oils, etc.)

e Industrial waste

o Industrial site drainage (silt, sand, alkali, oil, chemical residues);

Industrial cooling waters (biocides, heat, slimes, silt)

Industrial process waters

Organic or biodegradable waste, including waste from abattoirs, creameries, and ice
cream manufacture

Organic or non bio-degradable/difficult-to-treat waste

(pharmaceutical or pesticide manufacturing)

Extreme pH waste (from acid/alkali manufacturing, metal plating)

Toxic waste (metal plating, cyanide production, pesticide manufacturing, etc.)
Solids and emulsions (paper manufacturing, foodstuffs, lubricating and
hydraulic oil manufacturing, etc.)

Agricultural drainage, direct and diffuse

Hydraulic fracturing

Produced water from oil & natural gas production

Some examples of pollutants that can be found in wastewater and the potentially harmful effects
these substances can have on ecosystems and human health include:

decaying organic matter and debris can use up the dissolved oxygen in a lake so fish and
other aquatic biota cannot survive;

excessive nutrients, such as phosphorus and nitrogen (including ammonia), can cause
eutrophication, or over-fertilization of receiving waters, which can be toxic to aquatic
organisms, promote excessive plant growth, reduce available oxygen, harm spawning
grounds, alter habitat and lead to a decline in certain species;

chlorine compounds and inorganic chloramines can be toxic to aquatic invertebrates,
algae and fish;

bacteria, viruses and disease-causing pathogens can pollute beaches and contaminate
shellfish populations, leading to restrictions on human recreation, drinking water
consumption and shellfish consumption;

metals, such as mercury, lead, cadmium, chromium and arsenic can have acute and
chronic toxic effects on species.

other substances such as some pharmaceutical and personal care products, primarily
entering the environment in wastewater effluents, may also pose threats to human health,
aquatic life and wildlife.

Wastewater is simply water that has been used. It usually contains various pollutants, depending
on what it was used for. It is classified into two major categories, by source

e Domestic or sanitary wastewater. This comes from residential sources including toilets, sinks,
bathing, and laundry. It can contain body wastes containing intestinal disease organisms.
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e Industrial wastewater. This is discharged by manufacturing processes and commercial
enterprises. Process wastewater can contain rinse waters including such things as residual acids,
plating metals, and toxic chemicals.
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