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To whom it may concern

Subject: Completion of ENVS Project by PLSA Group B students of

Semester 11 in 2022

The undersigned hereby certifies that the students mentioned in the table given below have
completed their AECC 2 - ENVS projects for the University of Calcutta B.A/B.Sc. Semester-
II Examination, 2022. These students are mentioned in the modified template of Metric 1.3.2
as ENVS-PLSA Gr. B(as DVV compliance) with pdf link of their projects stated alongside.
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4 013-1211-0083-21 21/BAH/0202 SAMINA KHATOON PLSA
5 013-1211-0089-21 21/BAH/0209 MAYA DUBEY PLSA
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| am really grateful for this project
opportunity and would sincerely thank My
ENVS Teacher Mr. Shantanu Samanta for
trusting me with this project. He has
proved to be a guiding light in my entire
journey and his valuable insight has
helped me improve and make this project
| a success.

Also, | would thank my friends and family
who supported me emotionally as well as
academically to complete this project
without any obstacles.

Thanking You,
Mayuri Sarkar
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Environmenial Pollution

*Emvironmenial polletlon {(Alr, water, sofl, thermal, nod nolae): causes, effecis, and
Controly; Primary and secondary sir pollutants; Alr and water quality staninrds
* Nuclenr baznrds and human hesfth risks

Environmental pollution:

Pollution is the introduction of contaminants into the natural environment that causes ndverse
change. Pollution can take the form of chemical substances or enérpy, such s noise, heat or
light. Pollutants, the components of pollution, can be either foreign substances/energles ar
naturally occurring contaminants,

Environmental pollution is one of the most serious problems facing humanity and other life
forms on our planet today. “Environmental pollution is defined as “the contamination of the
physical and biological components of the earth/stmosphere system to such an extent that
normal environmental processes are adversely affected.” Pollutants can be neturally oceurring
substances or energies, but they are considered contaminants when in excess of natura! levels.
Any use of nntural resources ut a rate higher than nature's capacity to restore itself can result in
pollution of air, water, and lund.

Environmental pollution is of different types namely air, water, soil, noise and light-weight.
These cause damage to the living system. How pollution interacts with public health,
environmental medicine and the environment has undergone dramatic change.

Afr pollufion:

Air pollution is a mixture of solid particles and gases in the air. Car emissions, chemicals from
factories, dust, and pollen and mold spores may be suspended as particles. Ozone, a gas, s &
major part ofair pollution in clties. When ozone forms air pollution, it's also called smiog.
Some air pollutants are poisonous.

*Air pollution occurs when harmful or excessive quantities of substances are Introduced into
Earth's atmosphere. Sources of air pollution include gases, particulates, and biological
molecules.”

“Air pollution refers to the release of pellutants into the air that sre detrimental to human
health and the planst as a whole.”

Primary and secondary air pollutants:
A primary pollutant is an air pellutant emitted directly from a source. A secondary pollutant is

not directly emitted as such, but forms when other poltutants (primary pollutants) reset in the
atmosphere. .

Primary air pollutants:
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The primary pollutants are “directly” cmitted from the processes such as fossil fuel

consumption, volcanic eruption and fi_!ﬂ_l:lrius. ,
The major primary pollutants are Oxides of Sulphur, Oxides of Nitrogen, Oxides of Carbon,

Partioulate Matter, Methane, Ammonia, Chlorofluorocarbons, Toxic metals etc.

Examples of Primary Pollutants:

l. Car exhaust, smokestacks (CO, SO2, NOJ

2. Particulate material {soot, HT}

3. Toxic metals (lead, mercury

4. Volatile organic compounds (VOCs) (methane, propane; CFCs, ete.)

Secondary air pollutants:

i i hen the
The seconda llutants are not emitted directly, The secondary pollutants form w
primary pnlgtafrzs react with themselves or other components of the atmosphere. _Mnn
important secondary level Air Pollutants are Ground Level Ozone, Smog and POPs (Persistent

Organic Pollutants).

Causes of air pollution:

4 i ioxi i i ikke coal
burning of fossil fuels Sylfur dioxide emitted from the combustion u.f fossil IF.Iﬂ! I L
mhum and other factory combustibles are one the major cause of air pollution. But, their
overuse is killing our environment as dangerous gases are polluting the environment

# Turning of Fossil Fuels: ' .
The combustion of fossil fucls emits a large amount of sulphur dioxide. Carbon monoxide

released by incomplete combustion of fossil fuels also results in air poliution.

Automuohiles: .
’ Tfilil;.ug:ﬁ emitted from vehicles such as jeeps, trucks, cars, buses, ete. pollute: the

environment, These sre the major saurces of greenhouse geses and also result in diseases
among individuals,

lenlrarmd Actiyjiies: .
- :ﬁn;::m: r;is one of the most hazardous gases emitted during agricultural activities. The

ingecticides, pesticides and fertilizers emit harmful chemicals in the atmosphere and
contaminate it.

= Fartories and Industries: _ . s
Factories and industries are the main source of carbon monoxide, organic compounds,

hydroearbons, and chemicals, These are released into the air degrading its quality.

# Mining Activities: ) .
2 II:I the ﬂ|-|:|:i|:.'i:|:|_g process, the minerals below the earth are extracted using large pieces of

uipment. The dust and chemicals released during the process not only pollute the air but
:I:lan::letﬂriﬂrm the health of the workers and people living in the nearby areas,

» Domestic Sourees:

Environmeatal Follution




The household cleaning products and paints contain toxic chemicals that are released in
the air. The smell from the newly painted walls is the smell of the chemicals present in the
paints. It not only pollutes the air but also affects breathing.

Effects of Air Pollution:
The hazardous effects of air pollution on the environment include:

= Discases:

Air poltution hag resulted in several respiratory diserders and heart discases among humans.
The cases of lung cancer have increased in the last few decades: Children living near polluted
areas are more prone to pneumonia and asthma.

# Giobal Warming:

Due to the emission of greenhouse gases, there is an imbalance in the gaseous composition of
the air. This has led to an increase in the temperature of the carth. This increase in earth's
temperature is known as global warming.

= Acitd Rain:

The burning of fossil fuels releases harmful gases such as nitrogen oxides and sulphur oxides
in the air. The water droplets combine with these pollutants, become acidic, and fall as acid
rain which damages human, animal and plant life.

7 Owone Layer Depletion:
The release of chlorofluorocarbons (CFC), halons, and hydrochlorofluorocarbons in the
atmosphere is the major cause of depletion of the ozone layer. The depleting ozone layer does
not prevant the harmful ultraviolet mys coming from the sun and causes skin discases and eye
problems among individuals.

#  ¥ifect on Animals;
The air pollutants suspend on the water bodies and affect the aquatic life. Pollution also
compels the animals to leave their habitat and shift to a new place.

Alr Pollution Control:
Following are the measures one should adopt lo control air polluticn:

#  Avoid Using Vehicles:

People should avoid using vehicles for shorier distances. Rather they should prefer publie
modes of transport to travel from ane piace to another. This not only prevents pollution but
glso conservied encrgy.

4 Enerpy Conservation:

A lorge number of fossil fuels are burnt o generaie electricity. Therefore, do not forget to
switch off the electrical appliances when not in use. Thus, you can save the environmant at the
individual level. Use of energy-efficicnt devices such CFLs elso controls pollution to a greater

level.
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» Useof Energy efficlent applinnces:
Whether a1 the domestic level or at the industrial level, we must push for appliances that use
energy cfficiently, which result in complete combustion of fuel, as incomplete gombustion

causes air pollution.

F Shifring indusivies: i
Another possible solution to reduce the harmful effects of air pollution is to shift the

manufacturing plants, factories and industries to remote areas with a low level of population.

~ Using Modern Technigues:

With technology making great advancements, there are now technologies available that can
help reduce the release of pollutants in the air. Air filters, scrubbers, precipitators are just a few
examples.

& Shkifting to Naturnl Gasses:
Ingtead of using and exhmusting fossil fuels, shifting to greener pptions is a no-brainer. For
example, using CNG (compressed natural gas) instead of petrol or diesel is a great option.

Water pullistion:

Water pollution is the contamination of water bodies, usually as a resul of human
activitics. Water bodies  include  for example lakes, rivers, oceans, aquifers and
groundwater. Water poliution results when contaminants are introduced into the natural
environment.

“Water is essential to life. Tt need not be spelt out exactly how important it is. Yet water
pollution is one of the most Serious ecological threats we face today.”

Water pollution happens when toxic substances enter water bodies such as lakes, rivers, oceans
and so on, getting dissolved in them, lymg suspended in the water or depositing on the bed.
This degrades the quality of water. Mot only does this spell disaster for aquatic ceosystems, the
pollutants also seep through and reach the groundwater, which might end up in our households
a5 contaminated water we use in our daily sctivities, including drinking.

Saurees of Water Paollution:

Paint and non=poinl sourecss

|. When pollutants are discharged from 2 specific location such as a drain pipe carrying
industrinl effluents discharged directly into 8 water body it represenis point source

2. In contrast, non-point sources include discharge of pallutants from diffissed sources or
from a larger area such as runoft from agricultural fields, grazing lands, constriction
site, abandoned mines and pits, €1C.

Causes of Water Pollution:

The causes of water pollution vary and may be both natural and anthropogenic. However, the
most common caises of water pollution are the enthropogenic onas, metuding:
Agrochemicals:
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Agrochemicsls like fertilizers (containing nilrates and phosphates) and pesticides (insecticides,
fungicides, herbicides ete.) washed by rain-water and surface runoff pollute water.

Storm waler runaif:

Carrying various oils, petroleum products, and other contaminants frem urban and rural arcas
(ditches). These usually forms sheens on the water surface,

Sewapes

Emptying the drains and sewers in fresh water bodies causes water pollution. The problem is
severe in cities.

Mining aclivities:

Mining setivities involve crushing rocks that usually contain many trace metals and sulfides.
The lefiover material from mining activities may easily generate sulfuric acid in the presence
of precipitation watet.

Tadusteiol EMuents:

Tndustrial wastes containing toxic chemicals, acids, alkalis, metallic salts, phenole, cyanides,
ammonia, radioactive substances, etc., are sources of water pollution. They also canse thermal
(heat) pollution of water.

Burning of fossil foels:

the emitted ash particles usually contain toxic r!'hutnls (such as As or Pb}, Burning will also add
a series of oxides including carbon dioxide to air and, respectively, water bodies.

Lenking landfills:

May pollute the groundwater below the landfill with a large variety of contaminants (whatever
is stored by the landfill).

Acyirmeel wante:

Contribute 16 the biological pollution of water streams, Think of it this way: anything that can
camse air pollution or soil pollution may also affect water bodies and cause innumerable
ecological and human health issucs

Effects of water pollution:

The effects of water pollution are varied. They include poisonous drinking water, poisonous
food animals (due to these organisms having bioaccumulnted toxins from the environment over
their life spans), unbalanced river and lake ecosystems that can no longer support full
biological diversity, deforestation from acid rain, and many other effects. These effects are, of
course; specific 1o the various contaminants.
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| Water bodies in the vieinity of urban areas are extremely polluted. This is the result of
dumping garbage and toxic chemicals by industrial and commercial establishments.

2. Water pollution drastically affects aquatic life. It affects their metabolism, behavior, causes
illness and eventual death. Dioxin is a chemical that causes a lot of problems from
reproduction to uncontrolled cell growth or cancer. This chemical is bioaccumulated in fish,
chicken and meat. Chemicals such as this travel up the food chain before entering the human

body.

3 The effect of water pollution can have a huge impact on the food chain. It distupts the food-
chain. Cadmium and lead are some toxic substances, these pollutants upon ent:nng the food
chain through animals (fish when consumed by animals, humans) can continue to disrupt at

higher levels.

4 Humans arc affected by pollution and can contract diseases such as hepatitis through faucal
matter in water sources, Poor drinking water treatment and tmfit water can slways cause.an

outbreak of infectious diseases such as cholera ete.

5.The ecosystem can be critically affected, modified and destructured because of water
pollution.

Control of Water Pollution:

Water pollution, to a Jarger extent, can be controlled by a variety of methods. Rather than
releasing sewage waste into water bodies, it 1s hetmr to treat them before discharge. Practicing
this can reduce the initial toxicity and the remaining substunces can be degruded and rendered
harmless by the water body itsell If the mnﬂatry tregtment of water has been carried out,
then this can be reused in sanitary systems and agriculrural fields. ! _

A very special plant, the Water Hyacinth can absorb dissolved toxic chemicals such as
cadmium and other such elements. Establishing these in rcgions pronme to such kinds of
pollutants will reduce the adverse effects to a large extent, Some chemical methods that help
in the control of water pollution are precipitation, the ion exchange proccss, reverse, and
congulation, As an individual, reusing, reducing, and recycling wherever pessible will advance
a Jong way in overvoming the effects of water pollution,

Soil Pollugina:

Spil eontamination or soil pollution as part of land dcgm!:lmi-:m is caused hy ﬂna_ presence of
xenon biotic chemicals or other alteration in the natural soil enviromment, It is typically caused
by industrial activity, agricultural chemicals or improper disposal of waste,

Definition of Seil pollution:

“Soil pollution refers to the contamination of soil with anomalous conventrations of loxic
suhstances, It is 4 serious environmental concern since it harbors many health hazards,”

“Soil pollution refers to anything that causes contumination of soil and degrades the soil
y. [t occurs when the pollutants causing the pollution reduce the quality of the soil and
convert the soil inhabitable for microorganisms and macro organisms living in the soil."




—?

Causes of Soil Pollution:

Soil pollution can be natural or due to human agtivity. However, it mostly bodls down to the
activities of the human that causes the majority of soll pollution such as heavy industries, or
pesticides in agriculture.

Industrial activities ineluding mining, smelting and manufacturing: domestic, livestock and
municipal wastes; pesticides, herbicides, fertilizers i=ed in sgriculture; petroleum-derived
products that nre released into or break-down in the environment, fumes generated by
transportation  all contribute to the problem. These include pharmaceuticals, endocrine
disruptors, hormanes and binlogical pollutants; "e-waste" from old eloctronics; and the plastics
that sre nowadays used in almost every human sndeavor,

MNatural Pollutinn of Seil:

In some extremely rare processes, some pollutants are naturally sveumulated in seoils: This can
aceur due to the differentinl deposition of soil by the atmesphere. Another manner in which
this type of soil pollution can oocur is via the transportation of soil pollutants with precipitation
WHICT.

Anthropagenic Soil Pollution:

Almost all cises of soil pollutien are anthropagenic in nature. A variety of human-activities can
lead to the contamination of soil.

"esticides:

Before World War 11, the chemical nicotine chemical present in the tobacco plants was used us
the pest controlling substance In agricultural proctices. However, DDT wus found 1o be
extremely useful for malaria control and as pest control of many insects during World War IL

Inoreanic Fortibmers:

Excossive use of inorgamic mtrogen fertilizers lends to aeidification of soil and contaminate the
agricaltural soil

Industrisl Pallutbon

The incorreet way of chemical waste disposal from different types of industrics can ciase
contamination of soil. Human aétivities like this have led 1o acidification of sail and
contumination due to the disposal of industrial waste, heavy metals, toxic chemicals, dumping
oil and fuel, etc. '

Heanevy Yicinls:

The presence of heavy metals {such ns tesd and mercury, in abnormaily high concentrations) in
soils can canse it to become highly toxic to buman beings,
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Effects of Soifl Pollution:

Soil pollution affects plants, animals and humans a like, While anyone is susceptible to soil
pollution, soil pollution effects may vary based on age, general health starus and other fictors,
such as the type of pollutant or contaminant inhaled or ingested. However, children are wsually
mere susceplible to exposure to contaminants, because they come in close contact with the soil
by playing in the ground; combined with lower thresbolds for disease,( headaches, nausea, and
vomiting, coughing, pain jn the chest, and wheezing) this triggers higher risks than for adulis.
Therefore, it is nlways important to test the soil before allowing your kids 1o play there,
especially if you live in n highly industrialized area.

Control of Sail Pollution:

Severnl lechnologies have heen developed to tackle soil remedintion. Some important
strategies followed for the decontamination of polluted soil are listed below.

1. Bxcavation and subsequent transporiation of polluted soils (o remote, uninhabited
loeationg,

2. Extraction of pollutants via thermal remediation — the temperature is rused i order 10
force the contarhinants into the vapor phase, nfter which they can be collected through
vapars extraction,

3, Bioremediation or phytoremediation involves the use of microorgenisms and planis for
{hé decontamination of sail.

4, Mycoremediation involves the use of fungi for the secumulation of heavy metal
gontaminanis.

Thermal pollution;

Thermal pollution, sometimes called “thermal envichment," is the degradation of water quality
by any process that changes ambiént water temperature. A commion cause of thermal pollution
is the use of water as a coalant by power plants and industrinl monufacturers. Other causes of
thermal pollution include soil erosion.

Cause of Thermal Pollution:

Many human and natural factors contribuie o the problem of thermal pollution. The single
higgest couse of thermal pollution is probably cooling for industrinl machinery and power
plants, Water is an excellent, and free, cooling agent. This is why many Industrial operations
pull in relatively cool water to cool their mochinery and let the relatively warm water fow

haick intg the river or lake or sea

Thermnl pollution also has some natural couses. Geotherme! vemis and hot springs ntroduce
excess hent inte badics of wuter. Soil erosion, deforesution. and runoff from paved aress are
ather artiffcial sotrces of hot water. Deforestation eliminates shede, which exposes the water o
sunlight. Water on hot paved surfaces gets hot, then nms off into nearby bodies of water,
rnising the water temperature, Retention ponds can also be & source of thermal shock becauss
the relatively small and shalfow bodies of water can absorh quite 2 hit of heat energy from the
sun. Pumping that water directly into a river, lake, or bay causes a significant lempemture
increase, just like pouring a hot pitcher of water into a bathtub full of water causes the water w

jump 1 few degrees Fahrenheit.

s -
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EiTects of Thermal Pollution:

The effects of thermal pollution are diverse, bul in shon, thermal pollution damages water
ecosysterns and reduces ammal populations. Plant species, algae, bactera, and multi-celled
animals nil respond differently to significant temperature changes. Organtsms that cannot adapt
can die of various causes or can be forced out of the ures. Reproductive problems can further
reduce the diversity of life in the polluted area.

The Effects of Thermal Pollution: The effects of thermal pollution are diverse, but in short.
thermal pollution damages water ecosystems and reduees animal populations.

. Deereased hsanbved Oxypen:

Warm water holds less oxygen than cool water. IT the axygen level drops animals that cannot
move to another aréa may begin to dic. In deeper bodies of waler, the injection of warm water
cnn kesep oxygen fiom dispersing into deep water, which is potentially good for bacteria but
dnngefous for aquatic animals. The decreased oxygen ean cause algae blooms that pose a threat
to nguatic plants and snimals. This tlgae bloom problem is probably the most common and
best-knowr side effect of thermal pollution,

2. Loss ol BHidivorsiiy:

The sudden heating can kill off vulnerable organisms or drive them away. This is one of many
serious issuss for threatemed and endangered enimal specics. This loss can come from
organisms dying from the hot water, being umable to reproduce as effectively as before, or
simply leaving the area. We usually think of unimals as casunliics of water pollation, but multi-
celled squatic plants: are also at risk when thermal pollution changes the local aquatic

ecosysier,

1. Eenlompies) Impacis:

The locd] aquatic ecosystem can be damnged by theérmal pollution, especinlly if it s dramatic,
as in copious amounts of warm waler being dumped into a chilly pond or bay or river,
“Thermal shock” can kill off insects, fish, and amphibians,

. Migratiom

Fish and amphibians may move awny from the warm water (o a more-suitable location,
disrupting the cetsystem for animals that remain, Birds may alsp be forced to Teave in semrch

of mreas with more food.
= toereased Tozing:

Toxing in the water are more a side effect of dumping waste water than o direct effect of
therrml pollution. Chemicsl pollution is an almost inevitable side effect of using water for
cooling. Solvents, fuel oil, and dissolved Inq@ metils end up in the lake or river where the
cooling water gets dumped. '
y
Fd
Fa
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Nuglenr hozarids aod homan health risks:

These can be both benaficinl and harmfiel, depending on the way in which they are used. We
routinely use X-rays to examine bones for fractures, treat cancer with mdintion and diagnose
diseases with the help of mdinactive isofopes, About 17% of the electrical energy renernted in
the world comes from nuclear power plants,

Radioactive substances when released inte the environment are either dispersed or become
concentrated in living organfsms through the food chain. Otheér then nanirully occutring
radioisotapes, significant amounts are generated by luman activity, including the operation of
mielenr power plants, the manufacture of nuclear wenpons, and atomic bonib (esting. For
example, strontium 90 behaves like calefum and is easily deposited and replacss calcium in the:
bone tissues. It could be passed to human beings through mgestion of strontivm-contaminated
milk. Again another example is tritinm, which is radivactive hydrogen. The amount of tritium
released from nuclear powet plants to the armosphere bave resched us high as ftens of
thousands of curies In one year, and refeases to bodies of water have measured as high a8 tens
of millions of picocuries per litre,

Mielenr aceldents impact lealth:

Apart from the damage cnused by fires and cxplosions, accidents also release mdionctive
materials which can cause radintion sickness. Radiation exposure above a certam threshold,
usuaily only received by workers and emergency teams in @ stricken plani, causes acute
radintion syndrome within hours of sxposure. Depending on the dose of radiation this ranges
from skin rashes, vomiting and diarrhocs, to coma and death,

Radintion damages DNA, especially as it assembles in dividing cells, That means tissues which
contain many dividing cells, such as the gut lining, skin and bose marrow. are most at risk of
dnmage. High enough doscs also damage brain cells and such dosés are invariably fatal

=iy
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Introduction

To start with, first we should know the meaning of
“Natural Calamity”.So, what is “Natural Calamity™

Natural disasters or Natural Calamities are catastrophic
events with atmospheric, geological, and hydrological
origins (e.g., droughts, earthquakes, floods, hurricanes,
landslides) that can cause fatalities, property damage and
social environmental disruption,

Natural disasters are the result of a hazard overwhelm ing
highly vulnerable community, often resulting in mortal; ty
and morbidity. Over the past decade, over 300 natural
disasters occur yearly around the world affecting millions
and cost billions. The disaster cycle is a framework used to
base a coordinated plan to respond, recover, prevent, and
prepare for a disaster. Access to clean water, proper
sanitation, food/nutrition, shelter, and the threat of
communicable diseases are concerns that have the potential
to be detrimental to the management of a natural disaster,
slowing the recovery process.

Types of Natwral
Calamilies

“Mother Nature” is totally unpredictable so as it’s
calamities and disasters related to it. So, there are many

types of natural calamities and disasters. But, here, we will
discuss specifically about 5 major natural calamities.

These are : Earthquake, Flood, Cyclone, Tsunami and
Landslide.




are constantly shifting. Disturbances in the earth’s crust are
created when they pass each other or collide. Earthquakes
or tremors are the terms for these types of disturbances,

Effects of an Earthquake

Land shaking, surface faulting, ground collapse, and, less
frequently, tsunamis are al] consequences of earthquakes,

Earthquakes can lead to:
Death of humans and animals

Buildings, lakes, and bridges have all been destroyed.
Landslides and Floods, Tsunamis.

2.Flood

Flood is an overflow of water that submerges land that is
usually dry.In the sense of “flowing water”, the word may
also be applied to the inflow of the tide. Floods are an area
of study of the discipline hydrology and are of significant
concern in agriculture, civil engineering and public health.

Causes of flood

Many different situations can cause a flood. Here are just a
few:

« Heavy rainfall

« Ocean waves coming on shore, such as a storm suree
. Melting snow and ice, as well as ice jams

« Dams or levees breaking

Geography can also make an area more likely to flood.
For example, areas near rivers are often at risk for

floods.




3.Cyclone

In meteorology, a cyclone is tropical system in which the
atmospheric winds rotate inwards to a low-pressure area at
the centre. It can be clockwise and anticlockwise
depending upon the Southern and Northern Hemisphere.

Causes of Cyclone

Cyclone is caused at low pressure areas.

Cyclone occurs at the equator.

Cyclone is caused by the rising of warm air above the
surface of sea.

When the warm air rises, the cold air rushes to the

empty Space. |
Then the cold air gets heated up and again rises in the
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atmosphere.

e This process (Cyclone Cycle) takes place continuously.

o This process of rapid rising of hot air creates an eye at
the centre of the cyclone.

o Similarly, the low pressure area gets filled by the high
pressure winds,

Effects of Cyclone

¢ Tropical cyclones trigger serious rainfall and

landslides. They cause serious damage to towns and
villages. Also, they destroy coastal companies, such as
shipyards and oil well.

When these hurricanes blow far inland, human
settlements are causing a lot of devastation.

They trigger a lot of crop damage and destroy plenty of
forests.

They are disturbing the entire civic lives, particularly
when they kill electricity and telephone lines.
Torrential rains often accompany these cyclones,
which trigger flooding,

Not only do they cause a lot of damage to assets, but

also to people’s lives. Civic installations are being
dismantled.




previous waves. When waves enter harbors, very strong
and dangerous water currents are generated that can easily
break ship moorings, and bores that travel far inland can be
formed when tsunamis entire rivers or other waterway
channels

Effects of Tsunami

Large tsunamis strike with tremendous force and are a
significant threat to human health, coastal property and
infrastructure, coastal resources, and coastal, regional, and
even national economies.Most tsunami damage and
destruction is caused by flooding, wave impacts,
erosion,strong currents, and floating debris (e.g., trees,
structures, vehicles, and other things that can act like
battering rams). The water can be just as dangerous, if not
more $0, as it returns to the sea, taking debris and people
with it. The debris in the water is particularly dangerous as
evidenced by bruises on the bodies of many victims of the
2004 Indian Ocean tsunami.

In addition to loss of life and mass injuries, other potential
impacts include damage to and destruction of homes and
businesses, ports and harbors, cultural resources, utilities,
and critical infrastructure and facilities. There may be loss
of access to basic services such as power, sewer, and water,
Communications, transportation (ground, air, and marine),
and health and public safety services may be disrupted.

Tmpacts from a large local tsunami will likely be in addition
to impacts from a preceding earthquake, and impacts from
both may trigger secondary hazards, which could be more
devastating than the direct destruction.




Effects of landslide

1 andslides can disturb the social and economic
environment with the number of other damages which are
mentioned below:

Short Term Impacts

o The natural beauty of the area is damaged.

o Loss of life and property

o Roadblocks

s Destruction of railway lines.

e Channel blocking because of the falling of rocks.

o Tt leads to the diversion of river water, which can
cause floods as well.

I.ong Term Impacts

s Landscape changes can be permanent
o The loss of fertile land or cultivation land

o FErosion and soil loss can lead to environmental
problems.

o Population shifting and migration
o Effects on the sources of water

e Some roads can be damaged or closed permanently.

L

Prevenlive Weasures

Earthquake : Preventive Measures

Barthquakes induced by human activity have been
documented at many locations in the United States and in
many other countries around the world. Earthquakes can
be induced by a wide range of causes including
impoundment of reservoirs, surface and und erground
mining, withdrawal of fluids and gas from the subsurface,
and injection of fluids into underground formations.
While most induced earthquakes are small and present
little hazard, larger and potentially damaging manmade
earthquakes have occurred in the past.

The hazard posed by manmade earthquakes can be
mitigated by minimizing or in some cases stopping the
activity that is causing the earthquakes to occur. For
example, earthquakes linked to wastewater disposal in
deep wells in Colorado, Ohio and Arkansas stopped
occurring after injection was halted.




We cannot prevent natural earthquakes from occurring but
we can significantly mitigate their effects by identifying
hazards, building safer structures, and providing education
on earthquake safety. By preparing for natural earth quakes
we can also reduce the risk from human induced
earthquakes.

A Vv res

Some methods of flood control have been practiced since
ancient times.! These methods include planting vegetation
to retain extra water, terracing hillsides to slow flow
downhill, and the construction of floodways (man-made
channels to divert floodwater).! Other techniques include
the construction of levees, dikes, dams,

reservoirs' or retention ponds to hold extra water during

times of flooding.
‘!____.i"'.’

Cvclone : Preventive Measures

Planting trees to prevent cyclone damage. This
sduces the frontal gust damage by deflecting and
redirecting wind.

 Reduce the height of taller trees — a group of trees and
tall shrubs together (of equal height) can divert wind
through funneling. This reduces the pressure on your
tvees and moves the wind away from your home.

Cutting back the inner canopy — Most tree branches
break or entire trees fall over due to wind catching the
limbs of a tree like the sail on a boat. Cutting back the
inner canopy allows the wind to move through the
tree freely, without damage to the tree or your home.
When a tree branch twists, it becomes

fragile. Cutting back longer branches prevents twisting
and maintains the trees health for a substantially
longer life.

Removal of nuts (coconuts, berries, etc,) and excess
fronds from palm trees before the wet season.

. Removal of dying and diseased species. Locating tree
rot both internal and external. (The internal rot is your
biggest danger in a cyclone. Leaving this unchecked
can cause sudden breakages even in the dry season.)

T . p ve M

Like other natural calamities, tsunami is natural and we,
humans can’t stop it from happening. But here are some
ways by which, we can atleast protect ourselves from
fsunami.

Communities that understand their tsunami risk are better

prepared to protect the public in the event of a tsunami.
Protective measures include:




Planning and practicing for response to tsunamis;
Warning the public;

o Establishing, marking, and publicizing evacuation
routes; and

Educating the public (residents and visitors) about
tsunamis and tsunami safety before a tsunami strikes.

I andslides pose a recurrent hazard to human life and
livelihood in most parts of the world, especially in some
regions that have experienced rapid population and
economic growth.Hazards are mitigated mainly through
precautionary means—for instance, by restricting or even
removing populations from areas with a history of
landslides, by restricting certain types of land use where
slope stability is in question, and by installing early
warning systems based on the monitoring of ground
conditions such as strain in rocks and seils, slope
displacement, and groundwater levels. There are also
various direct methods of preventing landslides; these
include modifying slope geometry, using chemical agents to
reinforce slope material, installing structures such as piles
and retaining walls, grouting rock joints and [issures,
diverting debris pathways, and rerouting surface and
underwater drainage. Such direct methods are constrained
by cost, landslide magnitude and frequency, and the size of
human settlements at risk,

Human cost; lo Nadural,
Calamilies

UNDRR report published to mark the International
Day for Disaster Risk Reduction on October 13,
2020, confirms how extreme weather events have
come to dominate the disaster landscape in the 21*

m

century. The statistics in this report are from the
Emergency Events Database (EM-DAT) maintained
by the Centre for Research on the Epidemiology of
Disasters (CRED) which records disasters which have
killed ten or more people; affected 100 or more
people; resulted in a declared state of emergency; or a
call for international assistance. In the period 2000 to
2019, there were 7,348 major recorded disaster
events claiming 1.23 million lives, affecting 4.2 billion
people (many on more than one occasion) resulting in
approximately 15$2.97 trillion in global economic
losses. This is a sharp increase over the previous
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Conclusion

Ecological disasters can create profound disruption for
communities that extends far beyond the geographic
boundaries of the event. Psychological and behavioral
responses create the most significant public health
burden following a disaster. An understanding of
community responses and the cultural and contextual
factors that influence their development and evolution
are critical for effective response and recovery efforts.
Community response to extreme events show phases;
an understanding of these optimizes timing and
resourcing of recovery efforts. Interventions should be
evidence-based, tailored to community needs, and
serve to enhance the essential elements of safety,
calming, self- and community-efficacy, social
connectedness, and hope or optimism. Risk and crisis
communication can shape community behaviors and
influence perception of risk with trust and health-
promoting behaviors being heavily influenced by
thoughtful public health messaging. Effective
leadership involves communication with community
members, being present, honest, and trustworthy,
modeling self-care, addressing community challengess
such as grief and loss, and is essential for community

recovery. p P
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INTRODUCTION

plant and animal kingdom together make biosphere or the
living world. Both plant and animal kingdom include a wide
variety of organisms which contribute towards the
biodiversity on the planet earth. Here, we would be studying
tew of those organisms: their features, habitat, properties,
location, uses and so forth.

cOMMON INSECTS

In a popular sense, “insect’ usually refers to familiar pests
or disease carriers, such as bedbugs, houseflies, clothes
moths, Japanese beetles, aphids, mosquitoes, fleas,
horseflies, and hornets, or to conspicuous groups, such as
putterflies, moths, and beetles. Many insects. however, are
heneficial from a human viewpoint: they pollinate plants,
produce useful substances, control pest

‘nsects, act as scavengers, and serve as food for other
animals. Insects have segménted bodies, jointed legs, and

.\__ 4
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(Image source:- hitps://www.nih.gov/)

Mosquitoes belong to the order Diptera, and suborder
Nematocera.The term "Culicidae” is derived from Latin,
which translates to“gnat”. Today, close to 110 genera have
heen identified in the family Culicidae and over 3,600
species have been documented.

Most mosquitoes are two-winged insects no larger
than 20 mm in size. From an evolutionary perspective, the
earliest mosquito fossils were discovered from the
Cretaceous period, some 90 to 100 million years ago. These
insects are also considered pests as they cause a host of
diseases in humans and animals.

FEATURES

o Mosquito Anatomy - Like all true insects. mosquitoes
have three major body parts: head, thorax and
abdomen.

The head is the sensory center for the mosquito, where the
compound eyes and antennae are located, as well as the
proboscis used for feeding.

The thorax is composed of three body segments and each
segment has one pair of legs, As a member of the insect

order Diptera, mosquitoes have one pair of wings, located
on the middle segment.
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The abdomen is composed of ten body segments and hosts
the insect's digestive, respiratory and reproductive
systems.

o There are about 200 different species of mosquitoesin

the United States, which live in specific habitats, exhibit
unique behaviors and bite different types of animals.
Despite these differences, all mosquitoes share some
common traits, such as a four-stage life cycle (egg,
larva, pupa, adult).

Different species of mosquitoes prefer different
types of standing water in which to lay their eggs. The
presence of beneficial predators such asfishand
dragonfly nymphs in permanent ponds, lakes and
streams help keep these bodies of water relatively
free of mosquito larvae. However, portions of
marshes, swamps, clogged ditches and temporary
pools and puddles are all prolific mosquito breeding
sites.

Mosquitoes bite and suck blood for reproduction.
Though male mosquitoes only eat flower nectar,
female mosquitoes eat both flower nectar and blood.
The females need the protein in blood to develop eggs.

Mosquitos have a long mouthpart (proboscis) that extends

far beyond their heads. It looks like a tiny needle. When a
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mosquito bites us, it uses this mouthpart to pierce our skin,
suck our blood and secrete saliva into our bloodstream.

HABITAT

Some mosquitoes like living near people, while others
prefer forests, marshes, or tall grasses. All mosquitoes like
water because mosquito larvae and pupae live in the water
with little or no flow.

Different types of water attract different types of
mosquitoes.

permanent water mosquitoes: These mosquitoes tend to
lay their eggs in permanent-to-semi-permanent bodies of

water.

gome mosquitoes prefer clean water, while others like
nutrient-rich waters.

some mosquitaes lay eggs near the edges of lakes and
ponds, oramong plantsin swamps and marshes, orin
containers that hold water.

Floodwater mosquitoes: These mosquitoes lay their eggsin
moist soil or in containers above the water line. The eggs
dry out, then hatch when rain floods the soil or container.
Floodwater habitats include:
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species, about 30 are found in human habitations and some
are considered as pests.

Cockroach species found in India are:

1. German cockroach (Blattella germanica)

2. American cockroach (Periplaneta americana)
3. Brown-banded cockroach (Supella longipalpa)
4. Oriental cockroach (Blatta orientalis)

Cockroaches are one of the oldest insect species on earth.
In fact, fossil evidence for this group of insects can be
traced back tothe Carboniferous Period, over 350 million

years ago.

FEATURES

o The cockroach is characterized by a flattened oval
body, long threadlike antennae, and a shining black or
brown leatheryintegument. The head is bent
downward, and the mouthparts point backward
instead of forward or downward as is the case in most
otherinsects. Male cockroaches usually have two
pairs of wings, whereas females, in some species, are
wingless or have vestigial wings.

= Interestingly, cockroaches are quite resilientinsects,

able to withstand between 6 to 15 times more radiation

than humans.




» Moreover, cockroaches are capable of living without a
head for weeks on end.

» Cockroachesare alsoresilientto chemicals -if one
group of cockroaches succumb to a particular strain of
insecticide, the roaches that survive can pass on their
resistance to the new generation. This makes
cockroaches very hard to eradicate from human
households.
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1ABITAT

American cockroaches preferto live in warm, dark, wet
areas, like sewers and basements. They often enter
structures through drains and pipes. Although American
cockroaches can be found in homes. they are also common
in larger commercial buildings, such as restaurants,
grocery stores and hospitals,
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Cockroaches crawl through dirty areas and then walk
around our homes tracking in lots of bacteria and germs.
They can contaminate food by shedding their skins. Their
» cast off skin and waste byproducts are allergens that can
A trigger allergic reactions, asthma and other illnesses,
¢ especially in children.
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BIRDS

They are warm-blooded vertebrates more related to
reptiles than to mammals and they have a four-chambered
heart (as do mammals), forelimbs modified into wings (a
trait shared with bats), a hard-shelled egg, and keen vision,
the major sense they rely on for information about the
environment. Their sense of smellis not highly developed,
and auditory range is limited. Most birds are diurnal in habit.
More than 1,000 extinct species have been identified from
fossil remains.

ORIENTAL MAGPIE-ROBIN

scientific name - Copsychus saularis







A medium-sized robin with a broad white wingbar running
from the shoulder to the tip of the wing. White outertail
feathers, particularly when in flight. Males sport black-
and-white plumage while the females are grayish brown
and white. Juveniles resemble females, but have a scaly
head and upperparts. They have a good repertoire of
melodious calls and are known to imitate other bird calls.
The most commonly heard call is a whistle given at dawn.
Most often seen singing from a high exposed perch. These
birds are often seenin cultivated areas, open woodlands,
and gardens.

HABITAT
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An Oriental magpie robin is commonly found in woodlands.
These areas comprise trees overlapping each other,
forming a dense canopy. The preferred habitat of this bird is

..
]

» open areas found in gardens or mangroves. They often nest
. around human settlements and cultivated areas and they

. also usually avoid dense forests, This bird is found up to an
: elevation of 2000 ft (609.6 m) from sea level.

¥
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ROCK PIGECON

Scientific name - Columba livia
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Geographic Range

Wild Columba livia are native to Europe, North Africa, and
southwestern Asia. Feral pigeons are found worldwide,
including throughout all of North America. It should be
noted that occurrence within this range is not evenly
distributed (see habitat).

Habitat

Wild rock doves nest in crevices along rocky seaside cliffs,
close to agriculture or open shrub vegetation. Feral
pigeons live in old farm buildings in rural areas. In cities, the
skyscrapers tend to take the place of their natu ral cliff
surroundings.

Physical Description

The rock dove has a dark bluish-gray head, neck, and chest
with glossy yellowish, greenish, and reddish-purple
iridescence along its neck and wing feathers. Females tend
to show lessiridescence than the males. The billis dark
grayish-pink. Two dark bands across the wings are seen in
most pigeons, and one bluish-gray band across the tail.
Rock doves and feral pigeons can be dividedinto a large

13
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number of different phenotypes, or groups based on
outward characteristics. Some of these classifications are
the blue-bar, blue checker, dark checker, spread, and red
phenotypes.

Other Physical Features: endothermic and bilateral
symmetry.

Plants are anincredibly important kingdom of organisms.
They are multicellular organisms with the amazing ability
to make their own food from carbon dioxide inthe
atmosphere. They provide the foundation of many food
webs and animal life would not exist if plants were not
around. The study of plants is known as botany.







buttiana, a probable hybrid of B. glabra and B. peruviana,
has given rise to varieties having lemon yellow (“Golden
Glow"), orange ("Louis Wathen"), and crimson (“Mrs. Butt”)
bracts. Bougainvilleas are hardy in warm climates.

Bougainvillea in bloom, framing the window on a house in
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CHARACTERISTICS

Bougainvillea is a tropical and subtropical woody, ever-
Green, shrubby vine. Typically multi-trunked or with
Clumping stems, it has a spreading, round plant habit
With a height and spread of up to 20 feet. It climbs by
Sending out slender arching canes armed with stiff curved
Thorns. As they age, the stems turn from mid-green to
Dull green-brown. Bougainvillea is deciduous when
Growninareas with along dry season.
Numerous cultivars are available, with a striking ar-
Ray of colors. Their colorful “flowers” are really bracts,
Or modified leaves, 1
/2-2-inch long structures to which
The true flowers are attached at the mid-rib. New growth
Is required for inflorescence production, which occurs
On short stem axes borne laterallyin the axils of leaves.
From their initial emergence to full maturity. the bracts
0f many cultivars change color. Bracts may retain their

Color far several months after the flowers have finished,

1%
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Gradually fading to resemble the color and texture of
Paper.
Leaves are simple and alternate, with an undulate leaf
Margin. The leaf blade is 2-4 inches long, with much
Variation in shape: globular, elliptical, obivate, ovate,
Or cordate. Leaves are mid- to deep green, although some
Cultivars have variegated foliage.
The true, perfect flowers are small. tubular, and sur-
Rounded by showy, colorful petaloid bracts. The vibrant
Colors of bougainvillea are not from the inconspicuous,
commonly white or yellow, flowers but from the bracts
That surround each flower.
The fruitis an elongated achene less than
/2inch long.
It is rather inconspicuous, not showy, and has a dry, hard

Fruit cover.

LOCATION AND LANDSCAPE USES
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Location

Bouganvilleas grow best in full sun. High light inten-
Sity is required for good flowering. Low light and shady
Areas are not suitable, as the plants will drop their bracts.
Bougainvillea does best at elevations from 10 to 2500
Feet.

Bougainvillea can tolerate hot dry locations, with tem-
Peratures over 100°F. [t does wellin locations with a
Minimum of 65°F at night and 75-95°F during the day.
B. Glabracantolerate slightly cooler conditions (58-
64°F) than B. Spectabilis (64-68°F). Bougainvillea does
Best with at least 25 inches of rainfall per year.
Bougainvillea grows wellin rich, well drained, acidic
(ph 5.5-6.0) soil. It does not thrive in soil thatis con-

Stantly wet. Proper soil phis essential because it affects

TR EE R R E T T T R Y R R

The availability of mineral elements. A soil ph above

¥

6.0 increases the possibility of micronutrient deficien-
e Cies, particularly iron. Bougainvillea is drought toler-
Ant, salt tolerant, and wind resistant.

Bougainvillea is very susceptible to girdling during a

» Gtorm. The bark will rub off at ground level when stems

'- a
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Whip in high-speed winds. The plantis slow to recover
From this, compared to other shrubs. If girdling is se-
Vere, the entire plant will wilt a few days after a storm.

It should not be planted in extremely windy, unprotected

Areas.

Landscape Uses

Bougainvillea's growth habit and beautiful showy bracts
Make it a popular plant for landscapes. It is used in mass
Plantings, as shrubs or bushes, and as ground cover on
Banks. Bougainvillea provides hedges. barriers, and
Slope coverings. For large, difficult-to-maintain areas,
Bougainvillea is an excellent ground cover. It can cover
A whole hillside and will choke out weed growth. Dwarf
Cultivars make colorful ground covers.

Bougainvillea can be trained as a“standard,” a small
Flowering tree with a single trunk (photo above), over
Arbors, into espaliers, onto walls, or to cascade down a
Slope. Bougainvillea is used as an accent plant, a speci-

Men plant, in hanging baskets, in containers, and for

Bonsai.
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Give plants enough room to grow to maturity with-

Out being crowded. Most cultivars do well 6-9 feet apart,
Smaller cultivars can be planted closer together, at 3-5-
Foot spacing. Bouganvillea should not be planted within
4 feet of walkways, as the thorns could catch unsus-
Pecting passersby.

In Hawai'l, flowering is heaviest from September to
April. Flowering is promoted by short daylengths. In
Addition, cultural practices are important to ensure sat-
Isfactory floweringaavoid overwatering, overfertilizing
With nitrogen, putting plants in heavy shade, and prun-
Ing too frequently. The flowering peak in Guam occurs

During the dry months, March through May.

2.1
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UNIQUE PROPERTIES OF LOTUS

Biologically, lotus has not only the common aquatic plant
features, but also certain unique features that distinguish it
from other plant species. These features include seed
longevity, leaf ultrahydrophobicity and floral
thermoregulation. Understanding of the mechanisms that
lead to the formation of these unique propertiesis
impertant, for not only the basic plant biology. but also their
great usage potential through bionics.

Lotus fruitis famous for its longevity. It was reported that
lotus fruits buried underground over 1300 years in the
Northeast of China could still be germinated [24].
Understanding the underlying mechanism of lotus seed
longevity may contribute to enhancing seed storage in
agriculture, and even in the healthcare of human beings.

Previous studies have shown that the first factor
contributing to this feature might be the chemical
compositions of lotus fruit wall, which contains high
contents of polysaccharides (galactose, mannose) and
tannins [25]. These compounds might help to prevent any
negative effects from the environment. Recently, another
study showed that the polyphenols content in lotus seed
epicarp increased along with the ripening, and showed
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strong anti-oxidation activity [26], which might also be
helpful. Besides of the physical factors, several thermo-
proteins, which showed high stability under high
temperature, were also indicated to be helpful. These
proteins include CuZn-50D, 1-CysPRX, dehydrin, Cpn20,
Cpné0,HSP80, EF-1a, Enolasel, vicilin, Met-Synthase and
PIMT [27]. The functions of some genes involved in seed
thermos-tolerance and germination vigor, including
NnANNTand NnPER1 (Peroxiredoxin 1), were verified in
transgenic Arabidopsis [28,29). To achieve this, the lotus
genome contains multi-copies for most of the antioxidative
genes [6,7]. Recent study showed that small RNA might also
be involved in the regulation of lotus seed longevity [30].
How these different factors cooperatively function to
contribute to the lotus seed longevity is still elusive, but
worthy of studying. More importantly, itis very interesting
to know if these factors also work in other systems.

|
Lotus leaves exhibit ultra-hydrophobicity. whichis also
known as the “lotus effect” [31]. This characteristic of ultra-
hydrophobicity could ensure that the leaf upper epidermis
is not covered by water, thus maintaining the normal
function of its stamata [32]. Because of this,
ultrahydrophobicity is believed to be an advantage in the
avolution of the lotus,




CONCLUSION

Further studies showed that the easily rolling water
droplets could help to remove the dirt particles adhering on
the leaf surface and result in a self-cleaning phenomenon,
which is heavily dependent upon the contact angle [35]. Two
wax biosynthesis~related genes were cloned from the
lotus, and transformed in Arabidopsis, which resulted in an
alteration of the cuticle wax structure in inflorescence
stems, and proved their function in the biosynthesis of the
extra-long fatty acids [36]. More studies on the lotus leaf
chemical compositions and structure might be very helpful
in producing materials with super-hydrophobicity and self-
cleaning features.
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ool Is concentiated in the Shalable Development Goals which seck lo Improve Lhe
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The "populition trowih rate” 15 the rate al which the
aimbEr of individuals in 2 population Increases in a
ghven time periad, expressed as a [riction of the tmtial
population: Specifically, population growth rate refers
tn the change o population over 4 unit time peiriod, h ?-'_-_ v
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-

T A
 —_)
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A positive prowih este Indicates that the popalation |5 Increasing, while 8 negative growth
rate Indicates thal the population Is decreasing: A growith rito of zero indicates that there
wre the same number of individuals at the beglaning and end of the period—a srowth
rale may bevero even when there are stznifican changes In the birth rates, death

reles; immigration rates, and ape distribution between the two Times,

Muost populations do nol grow exponentially: rather they follow o loghitic model. Onee the
population has reached its canying copacity, it will stabilize and the exponential curve will
tevel off towards the carrying capacity, which is usually when o popuiation has depleted
most its noiural resources. In the world human papalatian, growtds has been rolowing

a lingar trend throughou b Uhe Tust few decailos

Fopulation gmowili rate

A world map showing global varlations to fertllity cote perwoman according to the CIA
wionld Foclthodk's 20016 dala-
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Human population growth impacts the Earth system In a variety of ways, Ineluding:

o [ncreasing the extraction of resources from the environment. These resources
melude fossil fuels (oil, gas,and coal), minerals, trees, water; and wildlife, especially
In the teeans: The process of removing resources, in turn, often releases pollutants
and waste thiat reduce air and water gquality, and harm the health of humans and
athor specles.

 Increasing the burning ol lossll fuels for energy to genevate electricity, and to power
transportation {for example, cars and planes) and industrial processes.

e Increase in freshwater use for drinking, agriculture, recreation, and industrial
processes. Freshwater 1s extracted from lakes, rivers, the ground, and man-made
reservolrs,

» Increasing ecological impacts on environments. Forests and other habltats are
disturbed or destroyed to construet urban areas Including the construction of
homes, businesses, and roads to accommodate growing populations. Additionally, as.
populations increase, more land Is used for agricultural activities to grow cropsand
support livestock. This, in urn, ean decrease species
populations, geographic ranges; biodiversity, and alter interactions among
organisms,

e Increasing fishing and hunting, which reduces species populations of the exploited
species, Fishing and hunting can also Indirectly increase numbers of species that are
not fished or hunted if more resources become available for the species that remain
in Lhe ecosystem.

e Increasing the transport of iInvasive species, elther Intentionally or by accldent. as
people travel and import and export supplies. Urbanization also creates disturbed
environments where invastve species often thrive and outcompete native specles.
For example, many invasive plant specles thrive along strips of land next to roads
and hiphways.

¢ The transmission of diseases- Humans living in densely populated areas can rapldly
gpread diseases within and among populations: Additionally, because
transportatinn has hecome easier and more frequent, diseases can spread quickly to
new reglons,
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air, land and water, Thys growth of population leads to pollution of air, land and water,

Different types of pallutions are causing a number of problems in the physical énvironment
thatars further affecting the biological environment seriously,
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[n_the Sixth, Seventh and Eighth Plans, ¢fforts were done to control population by
derarmining long-tern demographic aims.

Ninth Five-Year Plan: In 1993, the-government had established an expett group under the
chairmanship of M.S. Swaminathan for formuiating pational population policy. Though this
group had prepared the draft of the new population policy in 1994, it was roviewed in 1999
fay the Family Welfare thrpartmr:numd was passed by the Parliament in 2000. The Central
Government formulated the 'new national population pollcy’ In February 2000. This poticy
has three main objectives: P

Ohiectives of Ninth Five Yegr Plan:- I

.l.._T_f‘]JJ.L‘r{.'ﬂﬁ"_?JELLsLi‘Je:: The easy supply of birth conirol devices was fneluded in it Besldes,
the development of health protection framework and recruitment of igalt h workers Were
also maile a part of it

2, Migddle-term objective: Under it, the total fertility rate (TFR) had to bring down to the
replacement level of 2.1 by 2010

3, Long-termobjective: Under it, the Objective of population stabilization by 2045 i510 be
achieved.

The pupularirm s th be stabilized at that level which must be harmonlois from the points
of view of economic and social development and environ mental protection,

[t has heen announced in the new population policy to keep the composition of the Lok
sabah unchanged by 2026 so that the states cauld co-operate without any fear. Under
cutrent provisions, the number of MPs in different states by 2001 s been determined on
the basis of the census 1971, It was ko be changed (n 2001 on the hasls of the new census
report (2001, But it might be harmful to these SIALES wihich had taken part in the
population con trol programime with great fervar. Thiose states which had not lald proper
artention on population contiol could get more shares n the Lok Sablva resulting in wrabg
cffect on the population control programme. S0, the Lol Sabha wotld not have more than
553 elected séats till 2026 and the number of Lok cabha seats of each stateé would remiln
the same as it is af present. While announcing this new palicy, the Central Health Minkiter
<aid that the people living below povelty line would be rewarded properly I they would

marry after 21 years, adapt the standard of two children and underg sterilisation alter
two children,

The following maier Obleciives hugﬁm_sf_!_t_mhg_,w_fmui Population Bolicy bl the year
2010

1. The 'total fertility rate’ to b reduced to 2.1,

2. The high class birth control services had to be made available publically 50 that the
standard of two children could be adopted.

3. The infant mortality rate had to be reduced to 30 per thousand.
4. The mother mortality rate had also to be reduced to below 100 per one lakh,

5. The late marTiage of girls had to be gncouraged,
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Growth rate modeis

The "population growth rate™ is the rate at which the number of individuals in 2 population
increases in a given time period, expressed as a fraction of the initial population. Specifi cally,
population growth rate refers to the change in population over a unit time period, often
ressed as a percentage of the number of individuals in the population at the beginning pf
that period. This can be written as the formula, valid for a sufficiently small time interva:

e

{\displaystyle Population), growth, rate=(\frac {P{L{E}}P[t_{l}Jl}{F{t.{lr}]{L{E;L{l}J}.}}__

A positive growth rate indicates that the population Is increasing, while a negative growth
rate indicates that the population Is decreasing. A growth ratio of zero indicates that there
were the same number of individuals at the beginning and end of the period —a growth
rate may be zero even when there are significant changes in the birth rates, death

rates; immigration rates, and age distribution between the two times.

Most popuiations do not grow exponentially; rather they follow a logistic mods], Once the
popitlation has reached its carrying capacity, it will stabilize and the exponential curve will
level off towards the carrying capacity, which is usually when a papulation has depleted

g




most its natural resources. In the world human population, growth has beean following

a linear trend throughout the last few decades hittpsif/en wikipediz org/wiki/Population_growth -
cite note-:5-3
ulation h rate

A world map showing global variations in fertility rate per woman according to the CIA
World Factbook’s 2016 data-

7=8 5-6 -3 1-2
children children children children
f-7 4-5 2-3 0-1

children children  children  children

Estimates of population evolytion in different continents between 1950 and 2050
accarding to the United Nations. The vertical axis is logarithmic and Is in millions of people.
(2011)

World ulati h ' ; 5

The world population growth rate peaked in 1963 at 2.2% per year and subsequently
declined. In 2017, the estimated annual growth rate was 1.196, The CIA Warld Fact

book gives the world annual birthrate, mortality rate, and growth rate as 1.86%, (.78%,
and 1.0B% respectively, The last 100 years have seen a massive fourfeld increase in the
population, due to medical advances, lower mortality rates, and an increase inagricultural
productivity made possible by the Green Revolution.

The annual increase in the humber of living humians peaked at 88.0 million in 1989, then
slowly declined to 73.9 million in 2003, after which it rose again to 75.2 million In 2006, 11
20017, the human population increased by 83 milllon. Generally, di:wﬂu;:ed natlons have
seen a decline in their growth rates in recent decades, though annual growth rates remain
abave 2% in some countries of the Middle East and Sub-Saharan Africa, and also in South
Asla, Southeast Asia, and Latin Amerlea

In some countries the population is declining, especially in Eastern Europe, mainly due g
low fertility rates, high death rates and emigration. I Southern Africa, growth Is slowing
due to the high number of AlDS-related deaths. Some Western Europe countries might also
experience population decling, Japan's population began decreasing in 2005.

The United Natlons Population Division projects world population to reach 11.2 billion by
the end of the 215t century, The Institute for Health Metrics and Evaluation projects that
the global population will peak in 2064 at 9,73 billion and decline t6 8,89 billion in 2100, A
2014 study in Science concludes that the global population will reach 11 billion by 2100,
with & 70% chance of continued growth into the 2Znd century, The German Foundation for
World Population reported in December 2019 that the global human ﬁupldata’un grows by
2,6 people every secand, and could reach 8 billion by 2023,

i
e
=

P

n
—

« lncreasing the extraction of resources from the environment. These resources
include fossil fuels {oil, gas, and coal), minerals, trees, water, and wildlife, especially
in the oceans. The process of removing resources, in turn, often releases pollutants
and waste that reduce air and water guality, and harm the health of humans and

other species.

= Increasing the burning of fossil fuels for energy to generate electricity, and to power
transportation (for example, cars and planes) and industrial processes.

e Increase in freshwater use for drinking, agriculture, recreation, and industrial
processes. Freshwater is extracted from lakes, rivers, the ground, and man-made
reservoirs.

« Increasing ecological impacts on environments. Forests and other habitats are
disturbed or destroyed to construct urban areas including the construction of
homes, businesses, and roads to accommodate growing populations. Additionally, as
populations (ncrease, more land is used for agricultural activities to grow craps and
suppaort livestock. This, in turn, can decrease species
populations, geographic ranges, biodiversity, and alter interactions-among
Organisms.

s Ingreasing fishing and hunting, which reduces species populations of the exploited
spiecies. Fishing and hunting can also indirectly increase numbers of species that are
not fished or hunted if more resources bacome available for the species that remain
in the ecosystem.

+ Increasing the transport of invasive species, either Intentionally or by accident, as
people travel and import and export supplies, Urbanization alsa creates disturbed
anvironments where invasive specles oftgn thrive and outcompete native species
For example, many Invasive plant species thrive along strips of land next to roads
and highways.

s The transmission of diseases- Humans living In densely populated areas can rapidly
spread diseases within and among populations, Additionally, because
transportation has become easier and more frequent, diseases can spread quickly tg
new regions,

It ctoné H Warming

The rapid Increase of human population is putting an incredible strain on our environment
While developed countries continue ta pollute the envirnnment and deplete its resources,
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We havea "golden moment” and "unique oppertunity”
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Prafessor Mark Collision. pur economic developiment, says

A United N?hnns repart released in 2017 puts the current world population at 7.6 billion
peaple. By 2030 this number is expected to Increase to 8.6 billion and eventually 11.2
billion by 2100. With a handful of countrfes being primarily responsible for miﬁlgrn;vth-
dbout 83 million peopleare being added tg the papulation each year even though it is l
expected that fertility levels will continue to decline,

Nigeria, the fastest growing country, Is expected to become the third largest country in the
world by 2050, exceeding the
population of the USA. The UN report
also states that nine countries -
Indiz, Nigeria, the Democratic
Republic of the Congo, Pakistan,
Ethiopia, the United Republic of
Tanzania, the United States of
America, Uganda and Indonesia -
will house half the world’s
population between 2017 and 2050,

Malniitrition

A growing population with
disparities in distribution can add
strain to the environment to feed
peaple, A World Health Organizatjoy,
(WHO) report published in 2005
explains that overpopulation “is 5
population may exceed the tarrying

ed food production, leading to inad-equam

breakdown of the ecological balance in which the

capacity of the envirenment," This means weaken
food consumption and malnutrition,

A r?pﬂt't rrﬂﬂl CI:II'H!EJ,] Uﬂ‘i\."ﬂrﬁn'y ﬂugﬁegrﬁ that m-‘:lll'llltﬂtlnn makes pEE‘PIE MOre sise

i l;f”'f",ffﬂﬁfﬂmg diseases like malaria and respiratory infections, From 1950 to 2007 e

$?1gulr;‘ :Jr:i““ i':i“"ﬂi'd 1_‘-'1*’ 37% and is linked to six million child deaths a vear. in 2011 the
ctautioned that an increase in travel and harmful strains of human-to-human viruses

could cause over 100 million diaihie
: :aths in the future as Wi
nialnutrition: & luture as many will be weakened by

Ageing populotion

The decline in fertility rates combined with increased life expectancy in most parts of the
world means not only a slowing of population growth but also to an older population. The
UN report predicts that the number of peaple aged 60 and over will more than triple by
2100, accounting for 3.1 billion people. The WHO Global Health and Aging report attributes

the increase in elderly population to a change T

in causes of death, from Infectious to non- i elty B 3
communicable dizseases. Treatment of these iriesling Shicrtagi aid vechovding (SRS 4
diseases, which include hypertension, high e
cholesterol, arthritis, diabetes, heart disease, Confilct and lnsecortty EREEE 7 |
canier, dementia, and congestive heart Unwmplayment | SIS 1.1

o High Crime el [N 11
failure, add prassire to the health care Pesuiean Anesly (DI 15

system, Wigh oss of fiving  [EEEEEEEN 12
M tior Heayy Trafile I ee—— 27
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Generally, population patterns are diverse,
Pepulation growth can account for a struggle to get jobs and can cause social and economic
strain causing people 1o migrate to countries with better opportunities.

Professor Mark Collision of the South African Population Research Infrastructure Network
(SAPRIN), the Medical Research Council / Wits Rural Public Health and Health Transitions
Research Unit (Agincourt], says that in the last 20 years fertility rates in Africa have
dropped, the working age population has risen and dependency ratios (the number of
dependents supported by the working age population) have declined. This, he believes, Is
an opportunity te spur economic development.

“The resources — monetary and otherwise - that would otherwise have been absorbed by
raising children and supporting large families can be invested in productive and househald
savings,” savs Collision, who describes this phenomenon as a potential 'demographic
dividend',

Collision says thal. this demographic dividend Is a potential developmental gain created tay
a window of time where fertillty has fallen for several years but the ageing population has
nat yet risen significantly.

“This can usher in a golden moment when there are relatively few young and few old, and
hencea large working age to non-working age ratio.”

Citing a study by Ahmed et of in 2016, Collision says that this demographic dividend could
account for 11-15% gross domestic product (GDP) growth by 2030 in many African
eountries, but that policies are needed to énhance the education and emplovability of
ypung adults; as well as to create greater access to contraception and financial systems.

In an essay by Aderanti Adepoju of the World Economic Forum Global Agenda Council an
Migratien Human Resources Development Centre, Adepoju says that the distinctive
features of migration include increasing female migration, diversification of migration
destinations, transformation of labour flows into commercial migration, and emigration of
skilled health and othet professionals.




But, while migration causes a ‘brain drain' which can hive negative consequences in areas
such as health where access to health is impacted negatively by the emigration of skilled
healthcare workers, and Is compromising millennium development goals, [t is not all bad,

Population Policies of india

!an_ﬁlatfnn Policies formulated to address the unmet needs for contraception, health cars
infrastructure, and health persannel, and to provide integrated service delivery for basic
reproductive and child health care; The main objective is to achieve a stable population at a
level consistent with the requirements of sustainable economic growth, social
development, and environmental protection. Several policies have been formulated in
different Five-Year Plans hy the Government of India for population control. '

Population Policles formulated to address the unmet needs for contraception, health care
infrastructure, and health personnel, and to provide integrated service delivery for hasic
reproductive and child health care. The main objective is to achieve a stable population at
level consistent with the requirements of sustainable economic growth, social
development, and environmental protection, '

Fiye-¥Year P prlation contesld-

Eirst Five Year Plan: ndia is the first country in the world to hegin a ]
population contr
programme in 1952, [t emphasized the use of natural devices for family planning, i

Second Five Year Plan; Worlk was done in the direction of educat .
= : tcation and res
clinical approach was encouraged. earch and the

Third Five Year Plan: In 1965, the sterfllzation techni
_ : : que for both men and wom
adopted under this plan. The technique of copper- T was also adopted. An Inde;ﬂéﬁi

department called the Family Planning Department was set up.

Fourth Five-Year Plan: All kinds of hirth control methods i :
e (conventional and modern) werg

Eifth Eive Year Plan; Under this plan the National Population Pollcy was annoui

ﬂpril_, 1976.In thl§ policy, the minimum age for marriage dﬂl'nrm'mmﬁ}y ;f:;l':"aﬁzﬁtulr;;g
was increased. It increased the age for boys from 18 to 21 years and for girls from 14'“, 18
years. The number af MPs and MLAs was fixed till the year 2001 on the basis of the cansy
1971, Under this Plan, forced sterilization was permitted which was |ater on given up ;::

1977, the |Janata Party government changed the name :
Family Wellare Department. & of Family Planning Department o

5 bv the Government of Indla fo

n_the 31 Ei ns, efforts were dan .
A - e to
determining long-term demographic aims. control population by

A high level 100-membered National Population Commission has been set up under the
chairmanship of the Prime Minister on 11 May 2000 to supervise and analyze the

implementation of this new population policy.

CONCLUSION

Human Papulation growth is one of the biggest threats to the current world environment.
Each person requires space, energy and resouree to survive, which results in
snvironmental losses. If the human population was maintained at sustainable levels, it
would be possible to balance these environmental losses with renewable resources and
reseneration. But our population is rapidly rising bevond the earth’s ability to regenerate
and sustain with a reasanable quality of life. We are exceeding the carrying capacity of our

.planeL

We need to limit our growth voluntarily, and promote contraceptive use, before nature
controls our pollution for us with famines, drought and plagues.

| would like to take the opportunity to convey my gratitude towards prof. Shantanu Sharma
for always being supportive and also my friends who have made it easier for me to finish
the project with their help. Working on this project has enriched my lnowledge about the
global consequences due to constant population growth and has also widened my
awareness on the measures and the policies implemented on ground level to evercome the
unfavorable growth of human population. Working on it has been an enriching experience,
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INTRODUCTION

Pollution is the introduction of contaminants into the natural
environment that causes adverse change. Pollution can take the form
of chemical substances or energy, such as noise, heat or light.
Pollutants, the components of pollution, can be either foreign
substances/energies or naturally occuring contaminants.

Environmental pollution is one of the most serious problems facing
humanity and other life forms on our planet today. Environmental
Pollution is defined as the contamination of the physical and
biological components of the earth/atmosphere system to such an
extent that normal environmental processes are adversely affected.
Pollutants can be naturally oceuring substances or energies, but they
are considered contaminants when in excess of natural levels. Any use

I:L'tf natural resources at a rate higher than nature’s capacity to restore
itself can result in pollution of air, water and land.

TYPES OF POLLUTION

1. Air Pollution : 1t is a mixture of solid particles and gases in the
air. . Car emissions, chemicals from factorics, dust, and pollen and
mold spores may be suspended as particles, Ozone, a gas, is a
major part of air pollution in cities. When ozone forms air
pollution, it's also called smog. Some air pollutants are poisonous.
Air pollution accurs when harmful or excessive quantities of
substances are introduced into Earth's atmosphere.

Sources of air pollution include gases, particulates, and biological

maolecules, Air pollution refers to the release of pollutants into the

air that are detrimental to human health and the planet as a whole.

There are primary and secondary pollutants of air pollution where
primary pollutant is emitted directly from a source. E.g: Toxic
metils (Lead, Mercury). And secondary pollutant is not directly
emitted. E.g: Smog.

Causes of Air Pollution: Some of the causes of air pollution are-




» Burning of fossil fuels: The combustion of fossil fuels emits
a large amount of sulphur dioxide. Carbon monoxide released
by incomplete combustion of fossil fuels also results in air
pollution.

» Automobiles: The gases emitted from vehicles such as jeeps,
trucks, cars, buses, ete. pollute the environment. These are the
major sources of greenhouse gascs and also result in discases
among individuals,

» Agricultural activities: Ammonia is one of the most
hazardous gases emitted during agricultural activities. The
insecticides, pesticides and fertilizers emit harmful chemicals in
the atmosphere and contaminate it.

» Factories and Industries: Factories and industries arc the
main source of carbon monoxide, organic compotnds,
hydrocarbons, and chemicals. These are released into the air
degrading its quality.

» Mining Activities: In the mining process, the minerals below
the earth are extracted using large pieces of equipment, The
dust and chemicals released during the process not only pollute
the air but also deteriorate the health of the workers and people
living in the nearby arcas.

ecis of Alr Polldtion: The hazarduous cficcts of air pollution
are as follows:
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» Diseases: Air pollution has resulted in several respiratory
disorders and heart diseases among humans. The cases of
lung cancer have increased in the last few decades.
Children living near polluted areas are more prone to
pneumonia and asthma.

» Global Warming: Due to the emission of greenhouse
gases, there is an imbalance in the gaseous composition of
the air, This has led to an increase in the temperature of

the earth. This increase in earth’s temperature is known as
global warming,
» Acid Rain: The burning of fossil fuels releases harmful
gases such as nitrogen oxides and sulphur oxides in the air.
The water droplets combine with these pollutants, become
acidic, and fall as acid rain which damages human, amimal
and plant life.
Ozone Layer Depletion: The release of
chlarofluorocarbons (CFC), halons, and
hydrochlorofluorocarbons in the atmosphere is the major
cause of depletion of the ozone layer. The depleting ozone
layer does not prevent the harmful ultraviolet rays coming
from the sun and causes skin diseases and eye problems
among individuals.
» Effect on Animals: The air pollutants suspend on the water
bodies and affect the aguatic life. Pollution also compels the
animals to leave their habitat and shift to a new place.

%

Air Pollution Control The measures one should adopt to control
air pollution are:

¥ Avoid using Vehicles: People should avoid using vehicles
for shorter distances. Rather they should prefer public modes
of transport to travel from one place (o another. This not
only prevents pollution but also conserves energy.

» Energy Conservation: A large number of fossil fuels are
bumnt to generate clectricity. Therefore, do not forget to
switch off the electrical appliances when not in use. Thus,
you can save the environment at the individual level. Use of
energy-efficient devices such CFLs also controls pollution to
a greater level.

» Use of energy efficient appliances: Whether at the
domestic level or at the industrial level, we must push for
appliances that use energy cfliciently, which result in




Causes of Water Pollution: The causés of water pollution vary
and may be both natural and anthropogenic. However, the common
causes are as follows:

» Agrochemicals: Agrochemicals like fertilizers (containing
nitrates and phosphates) and pesticides (insecticides,
furigicides, herbicides etc.) washed by rain-water and
surface runoff pollute water.

» Storm water runoff: Carrying various oils, petroleum
products, and other contaminants from urban and rural areas
(ditches). These usually forms sheens on the water surface.

» Sewage: Carrying various oils, petroleum products, and
other contaminants from urban and rural areas (ditches).
These usually forms sheens on the water surface.

» Mining Activities: Carrying various oils, petroleum
products, and other contaminanty from urban and rural areas
(ditches). These usually forms sheens on the water surface.

# Industrial effluents: Industrial wastes containing toxic
chemicals, acids, alkalis, metallic salts, phenols. cyanides,
ammonia, radioactive substances, elc.. are sources of water
pollution. They also cause thermal (heat) pollution of water.

Effects of Water Pollution; The effects of watet pollution are
varied. They include poisonous drinking water, poisonous food
animals (due to these organisms having bioaccumulated toxins from
the environment over their life spans), unbalanced river and lake
ecosystems that can no longer support full biological diversity,
deforestation from acid rain, and many other effects, These ef fects
are, of course, specific to the various contaminants,

» Water bodies in the vicinity of urban areas are extremely
polluted. This is the result of dumping garbage and toxic
chemicals by industrial and commercial establishments.

» Water pollution drastically affects aquatic life. It affects
their metabolism, behavior, causes illness and eventual

death. Dioxin is a chemical that causes a lot of problems
from reproduction to uncontrolled cell growth or cancer.
This chemical is bioaccumulated in fish, chicken and
mieat. Chemicals such as this travel up the food chain
before entering the human body.

» The effect of water pollution can have a huge impact on
the food chain. Tt disrupts the foodchain. Cadmium and
lead are some toxic substances, these pollutants upon
entering the food chain through animals (fish when
consumed by animals, humans) can continue to disrupt at
higher levels.

» Humuans are affected by pollution and can contract
discases such as hepatitis through faucal matter in water
sources. Poor drinking water treatment and unfit water can
always cause an outbreak of infectious diseascs such as
cholera etc.

» The ecosystem can be critically affected, modified and
destructured because of water pollution.

Control of Water Pollulion: Water pollution, to a larger extent,
can be controlled by a varicty of methods. Rather than releasing
sewage waste into water bodies, it is better to treat them before
discharge. Practicing this can reduce the initial toxicity and the
remaining substances can be degraded and rendered harmless by the
water body itself. If the secondary treatment of water has been carried
out, then this can be reused in sanitary systems and agricultural fields.
A very special plant, the Water Hyacinth can absorb dissolved toxic
chemicals such as cadmium and other such elements. Establishing
these in regions prone to such kinds of pollutants will reduce the
adverse effects to a large extent. Some chemical methods that help in
the control of water pollution are precipitation, the ion exchange
process, reverse, and coagulation. As an individual, reusing, reducing,
and recycling wherever possible will advance a long way in
overcoming the effects of water pollution.



to contaminants, because they come in close contact with the soil by
playing in the ground; combined with lower thresholds for disease,
(headaches, nausea, and vomiting, coughing, pain in the chest, and
wheezing) this triggers higher risks than for adults. Therefore, it is
always important lo test the soil before allowing your kids to play
there, especially if you live in a highly industrialized area.

Lontrol of Soil Pollution: Several technologies have been
developed to tackle soil remediation. Some important strategies
followed for the decontamination of polluted soil are listed below.

» Excavation and subsequent transportation of polluted soils to
remote, uninhabited locations,

# Extraction of pollutants via thermal remediation — the
temperature is raised in order to force the contaminants into the
vapor phase, after which they can be collected through vapors
extraction.

# Bioremediation or phytoremediation involves the usc of
microorganisms and plants for the decontamination of soil,

» Mycoremediation involves the use of fungi for the
accumulation of heavy metal contaminants.

4.MARINE POLLUTION: Marine pollution is a combinatian of
chemicals and trash, most of which comes from land sources and is
washed or blown into the ocean. This pollution results in damage
to the environment, to the health of all organisms, and to economic
structures worldwide.

Causes of Marine Pollution: Marine pollution is a growing
problem in today’s world. Our ocean is being flooded with two main
types of pollution: chemicals and trash.

# Chemical contamination, or nutrient pollution, is concerning for
health, environmental, and economic reasons. This type of
pollution occurs when human activities, notably the use of
fertilizer on farms, lead to the runoff of chemicals into
waterways that ultimately flow into the ocean. The increased
concentration of chemicals, such as nitrogen and phosphorus, in
the coastal ocean promotes the growth of algal blooms, which
can be toxic to wildlife and harmful to humans. The negative
effects on health and the environment caused by algal
blooms hurt local fishing and tourism industries.



flecks of microplastic pepper swirling around an ocean soup. Even
some promising solutions are inadequate for combating marine
pollution. So-called “biodegradable” plastics often break down only at
temperatures higher than will ever be reached in the ocean.

Nonetheless, many countries are taking action, Accord ingtoa201R
report from the United Nations, more than sixty countries have
enacted regulations to limit or ban the use of disposabie plastic items.

CONCLUSION

Environmental pollution is causing a lot of distress not only to
hurmans but also animals, driving many animal species to
endangerment and even extinction.

The transboundary nature of environmental pollution males it cven
more difficult to manage it —you cannot build brick walls along the
borders of your country or put customs cabins at every point of entry
to regulate its flows into your country. Everything on our planet is
interconnected, and while the nature supplies us with valuable
environmental services without which we cannot exist, we all depend
on cach other’s actions and the way we treat natural resources. It's
widely recognized that we are hugely overspending our current
budget of natural resources —at the existing rates of its exploitation,
there is no way for the environment to recover in good time and
contimue “performing” well in the future.

Perhaps we should adopl a holistic view of nature —it is not an entity
that exists separately from us: the nalure is us, we are an inalienable
part of it, and we should care for it in the mos{ appropriate manner,
Only then can we possibly solve the problem of environmental
pollution.
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ENVIRONMENTAL POLLUTION-
INTRODUCTION

Pollution is the intfroduction of contaminants into the natural
environment that cause adverse change. Pollution can take the
form of any substance or energy. Pollutants, the components
of pollution, can be either foreign substances/energies or
naturally occurring contaminants

Environmental pollution is defined as “the contamination of the.
Physical and biological components of the earth/atmosphere
system to such an extent that. Normal environmental processes

are adversely affected.”

CAUSES OF ENVIRONMENTAL
POLLUTION

1) The Burning of fossil fuel

2) Industrial Emission. ...

3) Indoor Air Pollution. ...

4) Microbial Decaying Process.
5)Transportation



TYPES OF ENVIRONMENTAL
POLLUTION

1) Air Pollution
2) Water Pollution

3) Noise Pollution
4) Soil Pollution 5) Marine Pollution

AIR POLLUTION
Pollutants when harm the air it is called air pollution.

CAUSES OF AIR POLLUTION Certain gases in the
atmosphere can cause air pollution. For example, in cities, a
gas called ozone is a major cause of air pollution. Ozone is
also a greenhouse gas that can be both good and bad for our
environment. It all depends where it is in Earth's atmasphere.

(zone high up in our atmosphere is a good thing. It helps
block harmful energy from the Sun, called radiation, B,
when ozone is closer to the ground, it can be really bad for
our health. Ground level ozone is cr.

EFFECTS OF AIR POLLUTION
I) Respiratory and Heart Problems

The effects of air pollution are alarmin g. They are known to
create several respiratory and heart conditions like asthma,
chronic bronchitis, emphysema, heart attacks and strokes
along with cancer, among other threats to the body. Several
million are known to have died due 10 the direct or indirect
effects of Air pollution.

2) Global Warming
Another direct effect is the immediate alterations that the
world is witnessing due to global warming. With increased
temperatures worldwide, an increase in sea levels and
melting of ice from colder regions and icebergs,
displacement, and loss of habitat.
3) Acid Rain



Harmful gases like nitrogen oxides and sulfur axides are
released into the atmosphere diring the burning of fossil
Juels. When it rains, the water droplets combine with these
air pollutants, becomes acidic and then falls on the ground
in the form of acid rain. Aeid rain can cause great damage
to humans, animals, and crops.
3) Depletion of the Ozone Layer
Ozone exists in the Earth's stratosphere and is responsible
Jor protecting humans from harmful ultraviolet (UV) ra 1.
Earth’s ozone layer is depleting due to the presence of
chlorofluorocarbons, hyvdrochiorofluorocarbons in the
atmosphere.
4) Effect on Wildlite
Just like humans, animals also face some devastating
effects of air pollution. Toxic chemicals present in the air.
CONTROLS FOR AIR POLLUTION D)Conserve
Energy
Switch off fans and lights when you are going out. A large
number of fossil fuels are burnt to produce electricity. Yoy
can save the environment from degradation by reducing the
number of fossil fuels to be burned.

1) Switch off fans and lights when you are going out. A large
number of fossil fuels are burnt to produce electricity. Yoy
can save the environment from degradation by reducing the
number of fossil fuels to be hurned,

2) Understand the Concept of Reduce, Reuse and Recyele
Do not throw away items that are of no use to vou. Instead

reuse them for some other purpose. For example, you can
use old jars to stare /a?rea!ﬁ or pulses,
"\-.-“‘

3) Emphasis on Clean Energy Resources
Use of Clean energy technologies like solar, wind and
geothermal is on the rise these days. Governments of
various countries have been providing grants to consianers
who are interested in installing solar panels for their
homes. Undoubtedly, this can go a long way to curb air
pollution.

4) Energy-Efficient Devices
CFL lights consume less electricity than their counterparts.
They live longer, consume less electricity.

WATER POLLUTION

Water pollution is the contamination of waler sources by
substances which make the water unusable for drinking,
cooking, cleaning, swimming, and other activities. Pollutants
include chemicals, trash, bacteria, and parasites. All forms of
pollution eventually make their way to water.



CAUSES OF WATER POLLUTION 1) Sewage or
wastewater:

The waste from households, factories, or agricultural land gets
discharged into rivers or lakes. This waste can either be in the
form of liguid waste, garbage, or sewage. The harmful
chemicals oozing out of this waste can damage aquatic life.

2)  Dumping:

Maost water bodies get converted into dumping grounds by
nearby localities. And this causes a huge problem because the
dump contains everything from plastic, aluminum to glass,
Styrafoam, etc. And since all the waste takes different time to

degrade in the water, they tend to harm the aguatic life until
degraded.

3)  Oil pollution:

One of the worst types of water pollution is oil pollution. This is
because the oil spills from tankers and ships tend to create a
thick layer above the waler in seas or oceans. And since oil
doesn 't dissolve, the sludge stays forever.

4)  Acid rain:
Even though acid rain may seem like a natural problem but it is
wise to note that Acid rains are caused due to acidic particles in

the contaminated air. These particles in the atmosphere get
mixed with water vapor and result in acid rains.

3) Industrial waste:

Industrial waste is filled with lead, asbestos, petrochemicals,
and even mercury. All of these chemicals are highly hazardous
Sor both humans and aquatic life. But, many industries tend to
discharge the waste into major water bodies like rivers and
lakes around living localities, thus, cortaminating the fresh

walter.

EFFECTS OF WATER POLLUTION

]-Disecses:



CONTROLS FOR WATER POLLUTION
1) Wastewater treatment

Wastewater treatment consists of removing pollutants from
wastewalter through a physical, chemical or biological process.
The more efficient these processes are, the cleaner the water
becomes,

2) Green agriculture

Globally, agriculture accounts for 70% of water resources,
so il is essential to have climate-friendly crops, efficient
irvigation that reduces the need for water and energy-
efficient food production. Green agriculture is also crucial
to limit the chemicals that enm{;&e"{-uafer.

NOISE POLLUTION

Nvise pollution is an invisible danger. It cannot be seen, but it is
present nonetheless, both on land and under the sea. Noise
pollution is considered to be any unwanted or disturbing sound
that affects the health and well-being of humans and other
organisms. Sound is measured in decibels.

CAUSES OF NOISE POLLUTION

Poor urban planning may give rise to noise disintegration or
pollution, side-by-side industrial and residential buildings can
resull in noise pollution in the residential areas. Some of the
muain sources of noise in residential areas include loud music,
transportation (traffic, rail, dirplanes, etc.), lawn care

maintenance, construction, electrical generators, wind turbines,
explosions. and people.

EFFECTS OF NOISE POLLUTION

High noise levels can contribute to cardiovascular effects in
humans and an increased incidence of coronary artery
disease.[7][8] In animals, noise can increase the risk of death
by altering predator or prey detection and avoidance, interfere
with reproduction and navigation, and contribute (o permanent
hearing loss.[9] A substantial amount of the noise that humans
produce occurs in the ocean. Up until recently, most research on
noise impacts has been focused on marine mammals, and to a
lesser degree, fish

CONTROLS FOR NOISE POLLUTION

1) In commercial, hospital, and industrial buildings, adequate
soundproof systems should be installed.
2) Musical instruments " sound should he controlled 1o

desirable limifs. "
4) Dense tree cover is useful in noise pollution prevention.

5) Explosives should not be used in forest, mountainous and
mining areds.

SOIL POLLUTION Soil pollution refers to anything that
causes contamination of soil and degrades the soil quality. It
oceurs when the pollutants causing the pollution reduce the
quality of the soil and convert the soil inhabitable for
microorganisms and macro organisms living in the soil

CAUSES OF SOIL POLLUTION



1) Heavy metals (such as lead and meiceury, at excessively
high amounts) in the soil can make it very Poisonous fo
humans.

2) PAHs (polyeyelic aromatic h Vdracarbons) are a class of
organic chemicals where only carbon and hvdrogen atoms
are present.

3) Coke (coal) production, automobile emissions, cigarette
smoke, and shale oil extraction are all sources of PAHs in
the soil. ‘

4) Industrial Waste Soil contamination can come fron the
dumping of industrial waste into @1’3{” i

EFFECTS OF SOIL POLLUTION

tiferior Crop Quality

1t can decrease the quality of the crop. Regular use of
chemical fertilizers, inorganic fertilizers, pesticides ﬁifﬁ
decrease the fertilitv of the soil at a rapid rate and alter the
Structure of the soil. This will lead to decrease in soil
quality and poor quality of erops. Over the time the soil
will become less productive due to the accumulation of
toxic chemicals in large quantity.

Harmful Effect on Human Health

It will increase the exposure to toxic and harmifid chemicals
thus increasing health threats-1o people living nearby and
on the degraded land. L j}?m'é working or playing in the
contaminated soil cattead to respiratory diseases, skin
diseases, and other diseases. Moreover, it can cause other
health problems.

Water Sources Contamination : The swrface run-off after
raining will carry the polluted soil and enter into different
water resource. Thus, it can cause underground water
contamination thereby causing water pollution. This water
after contamination is not fit for human as well as animal
use due to the presence of toxic chemicals.

CONTROLS FOR SOIL POLLUTION

1) Revent soil pollution and stop the devastation caused to
plant and animal life. - -

2) The solution to reduce the svil pollution

3) Use of correct farming techniques

4) Recyeling of Waste before disposal, Recycle and Reuse
Products

5) Use of organic fertilizers instead of chemical fertilizers
and pesticides

6) Community education and awareness, Get the Locals
Involved

MARINE POLLUTION Pollutants in the ocean make their
way back to humans. Small organisms ingest toxins and are
eaten by larger predators, many of which are seafood that we
eventually eat. When the toxins in contaminated animals ge
deposited in human tissue, it ean lead to long-term health

conditions. W
CAUSES OF MARINE POLLUTION



1) Nonpoint sowrce pollution (Run off)

Nompoint source pollution comes from a variety of different
locations and sources. The result of this is runaff, which
oceurs When rain or snow moves pollutants from the
ground into the ocean. For instance, after a heavy
rainstorm, water flows off roads into the ocean, taking oil
lefi on streets from cars with it. : |

.-.‘--
-

2) Intentional discharge -

Manufacturing plants in some areas of the world release

foxic waste info the ocean, including fi:erc_m}t While it’s

infentionally being released into the sea, sewage also

contributes to ocean pollution, as well as plastic produets,

Aceording to Ocean Conservaney, eight million metric tons

of plastic goes into our oceans every vear.

3) Spills: Ships are major contributors to oceun pollution,
especially when crude oil spills occur. Crude oil lasts for
vears in the ocean and is difficult to clean up.

4) Littering

Atmospheric pollution, which refers to objects carried by
the wind to the ocean, is a big problem. ltems such as
plastic bags and styrofoam containers become suspended
in the water and don 't decompose.

3) Ocean mining
Deep-sea ocean mining cavises pollution and disruption at
the lowest levels of the ocean. Drilling for substances such

as cobalt, zine, silver, gold and copper creates harmful
sulfide depaosits deep in the ocean.

EFFECTS OF MARINE POLLUTION

1) Harmful to marine animals :Sea animals are common
victims of ocean pollution. Oil spills, for instance, will
ensnare and suffocate marine animals by permeating
their gills. When the oil gets into seabird feathers, they
may nat be able to fly or feed their young. Animals that
aren't killed by crude oil may suffer from cancer,
behavioral changes and become unable fo reproduce.

2) Marine animals also mistake small plastic debris for
Jood or become entangled in or strangled by plastic bags
and discarded fishing nets. Animals-most vulnerable to
harm from plastic debris in the-6cean include dolphins.
fish, sharks, turtles, seabirds and crabs.

3) Depletion of oxygen in seawater

As excess debris in the ocean slowly degrades over many
vears it uses oxygen to do so, resulting in less 02 in the
ocean. Low levels of oxygen in the ocean lead to the death
af ocean animals such as penguins, dolphins, whales and

sharks.

4) Excess nitrogen and phosphorus in seawaler also cause
oxygen depletion. When a great deal of oxygen depletion
occurs in an area of the ocean, it can become a dead
zone where no marine life can survive,



any damage that we cause to the environment and nobody
can live without polluting our planet.

5) A threat to human health

Pollutants in the ocean make their way back to humans.
Small organisms ingest toxins and are eaten by larger
predators, many of which are seafood that we eventually
eat. When the toxins in contaminated animals get deposited
in human tissue, it can lead to Jgngiferm health conditions.
CONTROLS FOR MARINE POLLUTION

1) Reduce chemical fertilizer use

Excess chemical fertilizer eventually makes its way-into the
aceans. Choose orgatiic fertilizers, which tend to be lower
in mutrients, and use them at half strength or half as often

as suggested.

2) Opt for reusable bottles and ulensils

Throw-away plastic bortles and utensils, including straws,
are massive ocean polluters. Rather than contributing to
the threat to marine life, opt for reusable bottles and
utensils.

3) Hold a cleanup Organize a social distancing cleanup at
the beach or a nearby park. The more trash you pick wp

and properly dispose of, the less waste goes.
'1..:/
CONCLUSION '

Pollution is a big problem now. A lot of people thinks that
they don’t pollute because they don’t throw trash on the
floor, but this is just one litile part of pollution. Pollution is

L
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Water pollutian 15 the contamination of water sources Dy substances wiiich make ”“_E WEEEY Linysy
drinking, cooking, cleaning, swimming. and other activities. Pollutants include chemicals, trag, |,
and parssites, All farms of pollution eventually make their way to water. Alr poliution setties Oitg 1oy,
and oceans. Land pollution can seep inta an underground stream, then to 3 river, and finally +o the g
Thus, wasts dumped In 3 vacant lot can eventually pollute a water supply. Water s one of the , N
resourees sssenthal for sustalding all forms of life, food, Pmdutm“'_ &.mnnmlt Hevelopmang, andaf :
general well being, |t is impossible to substitute for mpst of its uses, difficult to de paﬂut?, Exmﬁsluﬁ tﬂf
transport, and it js truly a unique gift to mankind from nature. Water s also one of the mosy mnﬂaﬁeab =
natural resources a5 it is capable of diversion, transport, storage, and recycling. All thegsa Propery e im le
Lo water its great utility for human beings. The surface water and groundwialsr rEsources of ths uﬁaﬂ
playa majar role In caricatyre, hydropower generation, livestock production, industrial E“'"ﬂ'“—ie;ﬂ fanE Ery
fisheries, navigatian recreational activities te. The freshwater EEowﬂﬂml’- of the Hfmr_ld comp;

abiout 0.5% of the earth's surface and have a volumes of 2.81x105 Km. Rivers congtitute an irg| itic
amount (0.1%) of the land surface. Only 0,01% of tho waters cl_f the earth occur in river channg|y Ing a?nt
of these low quantities, running waters are gf enormous sipnificance iDite

ble for
ﬂtterqa.
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Thas, India supports about 1/6™ of world population, 1/50h of world's land and 1/25™ gf worlg:, Wates
resourcis [Waler Mamagement Form, 2003).

In the last few diecadis, there has been a tremundous Inr.m-.la.sn Jﬂ_ﬂ"!E demand Tm‘ Ftﬁ]'lwa! B due g, =
growth of population and the sccelerated pace of Industriallzation. iﬂamaﬁrlﬁl:jcf et il., 200g). un-,n,ud
health Is threatened by most of tha agricuttural development activities FartIcL::n ¥ rnhrﬂ.drlc:n ta Exr_h;n
application of fertilizers and unsanitary conditions. Water bl:ldl_es can be [JGr U:ﬂ f‘f H_WII:IE Uariﬂh;.- "ﬂ:
substances, Including pathogenic microarganisms, putrescible ”'E"”T w;’“ & E::'“zﬁ'ff- an Dla:
rutrients, taxic chemicals, sedimeants, heat, petroleum {?"L ar."d i c:: h:E::IIJ Ltaf"cE5~ 5 "’Era:
types of water pollutants are considered below. Fﬂ”". discussion af ¥ :. n I“E o sewag oo
other forms of waste produced by human activities, see waste CIEPOSST and salig.,
management. =




Water pallution can occur from two sources, 1, Paint suurcﬁ and 2. Ncn—pfﬂnt LOUrce (Tay,
Point sources of pollution are those which have direct 'dE“_ElﬁBh'E source kFﬂ"‘me Intlude
attached to a factory, oil spill from a tanker, effluents coming out f_mrn industries. Painy SOUrcae
of pollution include wastewater effluent [both municipal and lﬁdﬁtflb‘:‘] ﬂTLd Storm Soor
discharge and affect mostly the area near it. Whereas non-point auur:m:. of po utu:.-n are those
which atrive from different sourcas of origit and number of ways by which contaming ALEg——
into groundwater or surface water and arrive in the enviranment from dlffersint i IdE“tifiabln
sources, Examples ara runaff from agricultural fields, urban waste etc. Sometimes pol| Uting that
enters the environment In one place has an effect hundreds or even thousands of mije, o
This is known as trans boundary pollution. One example is the r-aﬂiulac’swe wiste thyy traveds
through the oceans from nuclear reprocessing plants to nearby countries, Water pDHthangE May
bie 1)Qrganic and i) Inorganic water pollutant.

&) 1).
% Bipe

1. Organic water pollutants: They comprise of insecticides and herblcides, organ halides and
| Fﬂ:gmﬂ of ::hem[::als- bacterla from sewage and livestock's farming: food processing

pathogens: volatile organic compoufids st

“ther

2 Inarganic water pallutants: They may arise from heavy metals from acid mine drainage Silt from, .
mn-nfgf logging, slash and burning practices and land filling: fartilizers from agricultural run-g
:‘n:JudL: nlrra.tesland phasphates stc. and chemical waste fram industrial affluents,

ACs
W!I]Eh

Point Sources

Nonpaint Sources

Wastewater

Effluent{municipal And Industrial)

) =
Runoff and leachable from waste disposal sites-Runoff from pasture and rang




-Bunaff and Infiltration fram animal feed lat

Flow from irrigated agricu [ture|

unff from agriculture (including return

Urban runoff unseeded and skewered areas

With.a population <100,000

funoff from mines, oll fields, upseaded

Industrial sites

Storm sewer outfatls friom citles with 3 Septic systems

Hunoff from construction sites

Saptic tank leachate and runoff from failed.

Papulation 100,000

Overllows of comblined storm and sanitaryRunoff from abandoned mines

SEWETS

~Runoff frem construction sltes

-Atmospheric depaosition over a wates surface

Aelivities on land that genum'rﬁgntanﬁnanta

Such as logging, wetland conversion.

Construction, and development of land of waterways

Some of the important sources of water poflution are digeussed below:

Urbaniratinon: Urbanlzation generally leads to higher phospharus cofcEntralions N uriran “‘“‘:hm
{Paul and Meyer, 2001), Incraasing IMperviousness, increased runoff from urbanized S“ﬁﬂtﬂn' Brig
increased munlcipal and industrial discharges all resultin increased loadings of putrients to urban 51:; ang
Fhis makes urbanization second anly to agricultisre a5 the major cause of stream IMpSirment Sew, {:'Ih'-.-,
other Oxygen Demanding Wastes: Managamenl af solid waste |s due to huge volumes of organic and nﬂﬂd
biodegradable wastes generatad a conseqUence, garkage in most parts of indla s u“!tlt‘.htiﬁ:aﬂ,’,-dlrin Oy
and ultimately increase in the polhutant load of surface and groundwater COUMSEs. Sewags oo By

; b =
tartilizer 28 It releases Important nutrients o the environmint such =5 mitrogen and phosp & Wby y
th




olants and animal need for growth. Charmical frizzed by farmersalso add nutrients to the still, whic; drain
into rivers and seas and add to the fertiiizing effect of the ewage. Togather, sewage and fertilizarg o0
cause 3 massive increase in the growth of algae or plankton that facilitate huge areas of aceany lakes, or
rivers traating 2 condition known as olgal bloom thereby reducing the dissolved oxvgen content of g o
and killing ather forms of life like fsh,

Industrial Wastss: Many of the industries are situated afong the banks of rivar such as steel apy
industries for their requirement of huge amounts of water In manufacturing processes and fingy,
wiistes contalning acids, alkals, dyes and other chemicals are dumped and poured down intg
effluents. Chemical industries conceming with manufacture of Aluminum release large amount of ﬂ“ﬁr'ld

through thair emissions to air and effiuents to water haodles Fertilizer industries genarate hugs Moy ':
smmania whersas steel plants generate cyanide, Chromium salts are used in ndustrial process for s
neadletion of sadiim dichromate and ather compounds eontaining chramium Al such discharg ., final

arrlve at water bodies In the form of effluents atfecting human health and the organism living thigre ¥

Paper
V their
vars ag

Aera-chemical Wastes; In the agrl:uﬂuml sector, water and electricity fu‘r irrlgation are ubsid)
political reasons, This leads to wasteful flood irrigation rather than Hdﬂplm!"l of more optima| B
such as sorinkler and drip imigation. Cropping patterns and farming practices also de not g
encourage the |udicious use of water. There are losse: of water due to brl_Ele:hﬂs end sespage "EEUHE“ :
watsr logging and salinity. Agro-chemical wastes include fertllizers, pesticides which may be he,y, ™7
and insecticldes widely used in crop fields to enhance productivity, Improper dispasal of Pesticidag fr o
finld Farms and agricultural activities contributes & ot of pollutants to water huxfllﬁ and =oils, Soma i &m
cesticides are: DDT, Aldrin, Delran. Malathion, Haxachord Benjeris efc, Pesticldes reach watgy |, e
through surface runoff from agricuftura! fields, drl_f'rmg fram spraying, washing flmmj of PrECipitatig,, : es
direet dusting and spraying of pesticides in low lying areas puitm:mg the 'nf'n'i-!'tﬂ{ q-.ai!ht'«;. Most 7 them, IIi'nl:l
non-hindegradable and persistent in the enviranment far long period of time . These chemicaly, May o re
ding to blo magnification REh

*ed for
Facticee
“@ssar|ly

hurman through fo od chain l=a

Mutrient enrichmant: The sources of nutrlgms in surface water can be divided brozdly intg Matyry) ’
anthropogenic lypes Cantribution o pollution by natural .r.nzuri:.e |5l diie to balafce e_r.tnbuﬁhgd by tigd
ctlon and consumption of nutrients over the course o the
ts are contributed from domestic and industrial wastes, Nu:r'i”'fe.
2t

natural system between the nﬂ:_id‘-l
Anthropogenic sources af contaminan
concentrations in streams and TiWErs.

Thermal pollution: Changes in Water temperature adversely affect WEFE.r quality .mm L HE -
Majority of the thermat pallution in water 1z caused due t_u human activities. Some of the jn, e E]
shiurces of thermal pollution are nuelear power and electric power plants, petroleum rEﬂnE”Es' “ﬂnt
melting factaries, caal fire power plant, bnllgr fram Indusiries which r.EleaEE large alrn_nunt Of hegy i t'-:{‘:l
water hadies leading to change in the physical, chemical and blolagital characteristics of the v %
water bodies. High temperature declines the UWE?" content of water, '-'“5“1‘:3" ‘_}‘fﬂl‘ﬂﬂ'ﬂduttwg ti:'E
respiratory anil d|EE'5|'“-I'E ratEs and ather phﬁ'h]ﬂ‘lﬂgi{:ﬂ‘ fhENEﬁ T.'.’:IL.I.'-;IHE difficulties for the aguntip l'ifﬂ_ S,
Oil spillage: Ol discharge (nta the surface of se2 by way of accident or leakage from cargo tankers

& N l
Iuati ter to @ great extent. Exploration of oll fro Wing
netrol, digsel and thelr derivatives pollute sea watsr 1o @ g1 P ™ s




aléo tead to ol pollution In water, The residual ail spreads over thie water surface forming a thin layer of
water-in-ofl amulsion

The disruption of sediments; Construction of dams for hydroelectric power or watsr reseivalrs cap redues
the sediment flow affecting adversely the formation of beaches, Increases coastal erosion ang 1, Hiices
the flow of nutrients from rivers into seas (potentially reducing coastal fish stocks). Increaseq setiment
flow can also ereate 3 problem. During construction wark, soil, rock, ﬂ"dl other fine powders
anter nearby rivers in large quantities, calising water to become turbid (muddy or silted),
sediment can hiock the gllls of figh, causing them suffocation.

Acid rain pollution: Water pollution that alters 2 plant's surrounding oH Ie'w_arl, such asdueto Apjg -
harm or kill the plant. Atmaspheric Sulfur dioxide and nitrogen dioxide emitted fram natural ang |
made souteae llke valcanic activity and burnjng fossll fuels interact with atmespheéric chemicals |
Hydrogen and okygen, to form sulfuric and nitrle .a:'n:!% iy the alr. Thess .an:ILia. fall le_'-rn to earth trough
precipitation in the form of raln or snow. Onee acid rain reaches the Emu"'i‘-‘_r it flows into water e thit
carry Its acidic compolinds Into water bodies, Acid rain that collects in aquatic enviranments lowe,

3 > Watesr
M levels and affects the aguatic biota.

lh-{.ﬂ-n
Wrmgn-
n':l'l-l'ﬂing

Radiuactive waste: Radisactive paliution is caused by the presence of mdicactive matenals in Wate, ™
are elassificd small doses which temporary stimulate the metabolism and large Doses which rady, *;‘.r'
damage the organism causing genetic mridtation. Sar mdina:,:tll-m sediment, waters used In nucleg, e @ v
plants, radioactive mi nutlear power plants and use of radiolsatopes in medical and research o, g

Urpe

*  Surface water pallution is3 type of pollution that occurs above ground, such asin oceans St
|akes and ru.r.em Thees waters become polluted dus to cotitaminated rainwatsr rungfy th Hamg

3

transported  jnto noarhy  watar _s‘.nzjurces.-iu_rface Water Follution Eru““dwiﬂs
pn||ut;m,cgm_ammant,GrﬂundWHEEF-Pt’ﬁtéfldE-E‘-‘WEEE- | _ ter
«  PATHOGENS IN SURFACE WATER POLLUTION-One of the biggest risks to humans frg,, W,
warter pollution are pathogens that cause Ewﬂ of waterborne diseases: These come frgpy, i to
waste, as well as industrial SOUrcEs which include u_fganh: chemicals and heavy metals. an
» [Contamination most comnmonly.cccurs when foed 15 pI"E'l;rﬁri'!d ualng.{ur;tnrnlnated ""’f"l:Er
persan drinking it Tihis i & COmMOnN caUse of (liness, particularly in devaloping COUNTrigg Y a
Curfice water contamination can nlsa lead to toxic products remaining in fish becausa of €Xpo,
to pathogens. Municigal water suppliets rieed to access the expartise of surface water tre rhwE
carvices to dingnose and traatl the problem before [t becomss ﬂi_majm h:lza-:ln:l to hEnI".‘T—hE ! :}nt
and turbldity of the water are sffected when there |s cuntamllrl ation. r‘ﬂtlll.i‘ h-.r_ tannins are ot :,.
fram organic material and incluge hm.nchn:i_; soil, fish, debrls and mur:i.m © type of 134 i h;.,
depend on the |acation and naturs of the contamination. Some are eult to E?E - Haw i
regular checks of the water supply is Imporiant. Turbidity occors whart 'fherr: are 5.5;.;!“.“{,,_”'_‘ : 1:&
watar which typically settle of cloud the appearance of the liauid, This IS not necessarily hElrr,.“ &
Turbidity [s moks common in surface water a3 It lacks the natural filtration found in gray,, duigy ul_

ar

=T

L.




Working with 3 municipal water treatment expert like ADS to address the problam will improye
the quality of the supply. .
= River water gollution- If large amounts of fertilizers or farm waste drain into 3 pipg, the
EEIHEQ'HT.H'UEIH af mitrsie Hﬂd phngphat[: Im “hE Wﬂt["r INCTEIASES EﬂnELdEth. NEEE US-E H‘]Eﬁ:
subigtances to grow and multiply rapidly turring the water green. THis rmasiive growth of algae
called eutrophication, lzads to pollution. There are many causes-0f river water ter pollutigy, r_{m:-.é
of them are- i
" o 1- Sewage or wastewatar: The waste fram houssholds, factdries, or agricultirg|
discharged Into rivers or lskesd- Dumping, 3- Ol pollution,4- Add rain,s.
waste, Diseases, fuinatlon of the ecosystem, Eutrophication. .
What are the effects of rivér pollltion-Bathing in contaminated river waters CIusag oy
diseases, allergies, and other such aliments. Consuming pelluted water can Chlge E&n- 1}
depletion of calcium from bones of humans and animals. (Qsteoparosis), loss gf 'uls:en
3 on,
imputer ameng men, starllity among women, Tuberculosis ang other sevara - nI
- ca
conditions. ) |
= Oll spillaga-oll spillis the refease of 2 liquid petrofeum hydrocarbon into the Ehvirg
especially the marine ecosystem, due (o human activity, and 15 a form of poljyg. b

an
ally given to marin ail spills, where oll |s released Imo the ocean o, , The

term i usuy ':':"'-i'.i'[al

waters, but spills may alse occuron faritl.

and the ocean most often are caused by arcidents mvolving tanke;

= facilities. Spills can be caused by: people making mi;'ﬂ:rEEL_

Oil spills into rivers. bays,
plpelines, refineries; drilling rigs, and slorag
beihg careless, egulpment breaking down,

BL or

can kill surface-dweiling animals and birds by poisaning ar Suffoe
SHeat)

1""‘-ﬁlﬁ

his effucts will be lang-lasting. Of _ .
Li;" a5 Hﬁﬂttl.:gl;l_ivanw and natural waterproofing. Contaminated food supplies mean an

(i
become mainourished or polsoned over tim

o,
May

Groundwater pollution {also called groundymater ctlunt.&mlnatlﬁnl u:u:.r,ur!. whien "
are released to the graund and make their way into gmundwata-r_. This type o4 w:nti
pollutlon can glso GCour natumihlr due to the premcz. ol a minor -‘ir!d Uh ahtﬁr
constituent, cantaminant, of impurity In the gr.nundwal,ﬂ. in which c;-;..;» s migeq ”kl'_ﬁd
refaired toas cantamination rathier than pollution. Groundwater pollution cap Ocoy, : Ely
an-sites sanitation sysLEms, landflll leachate, effluent from wasmwater trEE'L""ant bi;ﬁm
jeaking SEWETS, petrol filling stations, hydraulic fractlring [.rraf.htn!] OF from un Le
appligation of fattilizars in agriculture. Pallution (o ananna_nnn! can also gep rr'u'r;r
naturally occurting cantaminants, such as arwnllc of fluoride. Using poliuted gmunﬂwaum
causes hazards to publie health through polsoning of the spread of disease. Tha Ba " Loy
often creates 3 conta minant pluma within an :squ_!fe_r. Movement of W.Emr and dl"ﬂmr ant
within the aquifer spreads the pollutant over a wider arza. its advancing boungd; ) G;itq,,
called a plume edge, £3n Intersact with EFEI.ET'I-EIWETI.‘I' WE;ﬂs and surface watep Slie P
seeps and SDINES, making the water supplies unssfe for humans and wﬂdmﬁl =t
movement of the plume, called a plume front, may be analyzed through a e 1_11,,

=

tramsport model of groundwater maodel. Analysis of groundwater pollution May rﬂt‘:ﬂltm
soil characteristics and site geology, hydrogealogy, hvdrology, and the naturg '5‘ on
the




t water pollution. |f o person ekperiences any effects of water p
ollutian

2 .
ﬂ:E various ways to help to liml
ey should speak to their doctor.

iy SOUFGEs and calises, only 8 few of which are discussed he
apacity to recover fram the effects of certain pollutants, hu"tt‘- Rivere i

eans have [Te resistance to the effects of water pollution lakes = d
mpact on our ervironment. The lives of humans arid - Al t‘r’nuﬁ'
bility totake vatlows Inftiatives to protect nature. We INimaj, of
par tamorrow, Need ¢, ﬁ:i:

Water pollution stems from
Streams demonstrate same &
punds, sligglsh rivers, and 8¢
F"D”utlnn has thelr kin
impactad due to this- It s oUr
Fpaing pollution o take stops

d of negative I
respansi
towards a bk
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Envicronmental Pollution

o Environmental pollution: types. causes. etfects

and contrals: Air, water, soil and noise pollution

e Nuclear hazards and human health risks

. Solid waste management: Control measures of

urban and industrial waste.




Deoradation of air gquality and natural
atmospheric condition consfitute air
I-,;_-,I]mimt. The air pollutant may be a gas

or particulate matter,

Adr |m!lui inis and therr effeets

: . — it comprises of small
.,‘“i..lu,"lllltli particles such as soot, dust, pesticides,
etie.. and biological agents such as spores. pollen
and dust mites. It causes respiratory ailments

cuch asasthma, chronie bronchitis, ete.,

Carbon monoxide —is a product of incom plete

combustion of fossil fuels in automobiles. 1t is
highly poisonons 1o most animals, When inhaled.
carbon monoxide reduces the oxvaen earrying
capacity of hlood.




Hvdroca rrbons — hydrocarbons such as methane,
:url_- eyvolyved from soil microbes (methanogens) in
flaoded rice felds and swamps: They are also
:;!’L'"'-"':”J*l'i durvine the burnine of coaland petrolenm
nroduets:

H i
Hidann [ B R
‘ : : : f = ; H—=i=T=ic=H f
‘-;llll}ll ur dioxide — is released from oil refineries feetin U N
2nd ore smelters which use the sulphur containi 143.1 pm
fuels. 1t eauses harmful effects on plants and S

qnimals. Tt causes chlorasis (loss of chlorophyil) and O 0
crosis tloci alised death of tissues). In human, it 119

ne
NOX (nitrogen Oxide)

CaLses health problems such as asthma, bronchitis
Mitric Oxlde Nitrogan Dicalde

Nitrogen oxides — It causes reddish brown haze (NO) (MO}

nphyseéma,

and el

||]|-u-.u| qir) in traffic congested city-air which

os to heart and lung problems.




indnstries
such

gmitted

1A

The particulates by
should he controlled devices
serubbers, precipitators and filters.

Use of unleaded or low sulphur fuel is to bej

encouraged.

Shifting to non-conventional of
enerey (e.g solar energy. hvdel energy, tidal
energy. ete.) m  order to reduce (the

dependance of conventional sources.

SOUTEEs

Smoking in  public places should be

prohibited. because the cigarette smoke

contains earcinogens such as bepzopyrene.
An average smoker runs the risk ol
developing heart and lung diseascs.

planting of trees along the yoad sides and
aronnd industrial areas.
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Water pollution' is detined as the

addine of unwanted substanees or

the ¢hange ol physical and
Chemical eharacteristics of water 1n
any way whieh makes it unfit for

unan cansum IO,

it is caused by waste productsioff
iiﬂl'il' [SIrIeEs | =l |li LI TS ), |_L_I_'I1'i I -._|_-||,_

e, ol spillage, asriculiuea

» i1 + 1
b |_“ Y |'l.'_'-.-

and mdustrial run

REVERSE OSMOSIS (HO)

2 1w the mos: afficent way of
abtiining  purifled dnnkdag  werkar
Duririg this grotess  jtessure fs
apEhed on T solullon which has:
ke sifmenirafion This rsossss
e matursl dirsciian of walsr fow
and asmesisl rorn hgh gragient 1o
liow grodisil, Thit process involves:
energyepant fiure. Themamisarss
e for RO process hove 4 dahsb
tarriier [ayer which aliow) oply thi
Wil 10 pass heough el presents
he passage of solifes. Honce K15
st stlilted b desalination of 22n

witet eemiovinl of sai),




Industrial wastes =The industrial
effluents containing heavy metals
and chemieals such as arsenic,
cadmium, copper, chromium,
mereury, zine, nickel; ete,. are
directly released into the water
hodies such as lakes, ponds and
pivers without proper treatment.

These wastes contaminate the water

podies and make them unsuitable
for human consum

sollutantirom mdustries,

MINAMATA DISEASE

Mercury  polsoning dug to the
consumption al fish captured from
mercury - contaminated  Minamata
Bay In Japan was detected n 19562
Mercury compound in waste watsr
aris converted by bacterfal action ino
extremely’ toxic methyl mercury
which can cause numbness of
limbs: fips and fongue. It <an also
cause dealness, blumng of ‘ision
and mental derangement.

MORE TO KNOW.

Biological magnification of  DDT
(Dichioro diphenyl  wrichlonosthans)
Is seen I hquatic food chain, The
concentrition of DDT gradualy ircreases
at each rophic level. BOT inhibits calcium
 carbonate depaosition in the ovducts of

certain birds yehich result i the laying
' of thin shelled eqgs. These egys <
| easlly break during incubation and the
| developing ambryos are desiroyed




algal bloom on the surface of water
resulting in the deficiency of oxygen

== 11 AL
DOBUTION..




Control of water

iz tkiwreny Thatiaig Fi=a
(- et Seatil i

= Ieedtidng Sy I.Lm
¥

Sewage treatment plants should be
installed to treat sewage belore
releasing into water bodies,

Biological conirol of inseetl pests and
organic farming is to be followed
order to reduce the dependence on
yesticides and inorganie fertilizers.

By legislation and strict enforcement.

By creating social awarencss amonglicing flrﬁt step
people about the water pollution and]towards Flrewntmg
the need for pure water. water pollution

Fey LaeablE i ms




unfavorable alteration of soil
by the addition or removal of

it usually results from
different human activities
likedumping of waste, use of
;'i;'_ii'{}i.'fi?i;‘I‘.‘-l!'ii';'ﬂh._, EHiHEHf_{

operationsand urbanization.




pesticides. insecticides and

inorganic lertihzers may pollute
drinking water and can change
th’.‘ L']'_IL:HIiL';li ]-']_{-}E_lll;-:]-lit_-.r"-; '1'-"f.1[|.h_"
so1l adversely

Oroanisims.

() Gypeom
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3 A A CTIVE DO Teelal
RADIOACTIVE POLLUTION

The emission of protons, electrons
and electromagnetic radiations
released by the disintegration of
radioactive substanees such as
radium, thorium, nranium, ete.,
causealr, water and land pollution.

» The ionising radiations can cause
mutations.

Strontium-20 accumulates in _ Towasglovk e CrierTl

. e, gien ma

hones causing hone cancer. e a e T il

ridsncms e Ew | feae]

syl Eplwn. TEsEymialars |
| iy

lodine-131 can damage bone of Cembylmete sepred. o

marrow. spleen, Ilvmph nodes and sgrdpuid fbhgietgemhereos
= . - v . g pyeppbe qufirnil Bem st

can cause leukemia (blood cancer). cleayses e Rpeond et




JTION: PREVENTIVE MEASURES

Care should be taken to
preventthe leakage ot
radisactive substances from
nuclearreactors.

Radioactive wastes should be
disposed off safely.

Strict measures should be
followed in the constroction
and maintenance of nuclear
power plants fo prevent

nuclearaccidents,

Control or prevention of
nucleartests.

Effects of Radio Active Pollution
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Noise may be delined as
anunwanted and
unpleasantsound that may

have adverse effects on
animals and humans.

The unit of sound level is
decibels (db),

Noise level above 120 db is
considered harmful to

human beings,

alamy stork phitn

MORE TO KNOW
| Jet Aircratt (take of) 145db
Heavy city traffic a0 db
Vaccum cleaner 85 db
[ Window Air conditoner | 60 db
Normal speech 60 db




Sources

noise pollution are industrial
machimery, road, rail and air
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OLLUTION

e [.oud noises (above 130 db) can cause damage to the ear
drum. hair cells of cochlea (organ of hearing) and

thereby resulling in temperory or permanent loss of

It can also seriously affect the concentration ef students
while learning.

infenniity
17 =300
140 -1
120-130
effects of noise pollution —
gyl prroblirms ransed by mavise prdlation inctod o BG - 50
# kL s rft.‘.“'it‘-“ﬂrl!ﬁ "'i“"—'l'hl"!r:ltu.-w.-_ hi‘-llllu;
FI:I:"- alvvph diarapion, annd Dot oot foy 0 i
s Risein palisend prrwrsane W
. i = { Fediniy L e I
« hpysical ghewcdtipame il o i 3 :
’ Htl.,,;;nnuw.ﬂum-.-u_ . bt :& ,:-r' e
., Capps ST unvetid al d e :r:_:“ - =
i~ 20




ercapita [ day.

Average generation rate at U kg

Collection cfficiency ranges between
wasteare generated.

Per capita generation of waste varies from 200 gm to 600 gm

er day m lowns.

0% to 20% of the solid

4.7 million tonnes of garbage
generated dajly in the warld.

55 mMillionN tONS o mswis generats

in Indla per year

The estimated annual Incrwase

in per capita
stz generationis about 1.33 76 per year
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WASTE Is: a any mmateriall
‘Heswn away” regardetd as
HIE 1on :.l:lll_lh'li,_' T MATUrEEne L‘:I'.."h'l._l I.J'EFET“:L =l UiwaneEl

LEtace it e ang place)

s 1 |1 " T
40 1 I 0 ] N E el e

[ "
15 and others)

cannot be
deuraded plastics, boltles. old-
machinés. containers and others)




includes food. paper. cardboard. plastic.

1;,."~.5.i|=.."_'-. leather. '_-|;t.-..-._ metalonshes.
elecironics waste e1e,

includes toxie chemicals.
oil. debris from construction site.

rackaging waste. ashes eic.

medicine bottles. expired medicines,
syringes. medical instruments such as

seissors. blades ele.




incldes PESt IClcles,
Waler Coming lromothe fields also

cansists al small amount of toxic chemicals
mncludes radioactive
substiances coming fton reactars. el

(uraimuni. thorjium. plutonium ete). s

highly dahgefous and regulires proper

kf f"\ &l "11[]




with urt ban pu;m! wtion 1ner casing

between 3 — 3.5 per d nnum

"1 earl Iy muu ase i in waste agenel J-Hﬂl]

Yo aNDUA ilh lmll.l_plmltwu

AT m:mi
inal solidwaste

-i" 1) uullmu tons ui munic
;unuulh at present.

Vi I'I{"*-

Jita gener: ti: an of waslte
20() e to 600 gm per ¢4 pta [ day.

Per caf

(rom <




M% - 35% Compostable / Bio-
degradable Matter
(can be converted into manure)

40% - 453% Inert material
(to go 1o Tandfill)

5% - 10% Recyelable  materials
(Recyching)

These percentages vary from city to
city depending on food habits




15%
|  Delhi covered under formal
door-to-door collection. This
| means the rest goes to landfill:

-5

Only 20 per cent waste

would reach the
landfills, if effective

segregation is done

seETel




